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.... .: INTRODUCTION 

. L\~'in th~' AmaZ:: ::~o::l:::a:; 1::: :::b::b:: ::b:::b::f_" 
. f? .:(~ .'. > spring. ~bElir mot:Lvesfortbis have been mentioned by many in-· .... , 

I.... ~. ." 

'.' .: .. :'.'; vestig~t.ors, but tbe methods t'bey employ, have been little re-
,.' • : 0 • 

: ..... 
, 

<>.:" "<ported, the- only one widely discussed being infanticide'. There 

',', are, . bo\vever', a few publisned accounts of tribes wbose women 
. 

': ,.·,··:take "secret" 'preparations of plants for the purpose of provok-.. ~. : .' 

..... : 
.. :; 

'. '.' .:. : ing abortion or 'prevE'nting' conception. Tbe most explicit. repor~ 

.' :' '. : .. ·:'·tbat. I bave found is in Dr. Norman E. Himes' book, The Wis-
. "", .' .:- . - . .,' .. 

I 
; ~. 
t ,. 
I .. 

;-.tory ofContra.ceptiol.!, {l)wbich quotes Rafael Karst,en' s 

. ... ·.'~ta.tem~nt, made in 1920: . "In;' . order' to be' a.ble to cohabit. 
I .' 
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"with a man without getting ~rE'gnant, thc'CanC:"los women are 

in the. habit. of taking a medicine from the smnl1 niriniri_ 

":". <:'·:p1ant. '. The' root lrnotsare crushed in water and the Vloman 

';:;.:: ": ..... take~ a ~uantitY of this dr~~c ..... ~2) . It is' interesting to . 
. . 

'. note that as late as' 1935, when this book was written, such 
, ';,' . . 

;t .' ":': an authority as Dr" Himes stated . flatly that no SUbstance' ex-
. ,"," 

.. ' :,isted which, takE'n orally by a woman, c'ould prevent her 

...conceiving, and that any. belief in such substances should be 

;":':: .. '. :' .. :' classed as superstit·ion • 

:,., 

j' .. 
" J:~:., 

~ 
i' . 
i· . 

. : .. 

.. . 

~he purpose of this pa~eris to describe the atti-' 

tudes of the members.of four tribes of the Peruvian Amazon 

. region toward the plants which they use 'for this purpose.·The 
, . 

. observations' given here were made on visits to the Seuene Wi totos 
= 
~ . 

on the Napo River in 1953, 1959, 1961, and 1966; to the J~varos 

living on the (rorrientes River in 1959 and 1961; to Shipibos on: 

. .:. the UCSY-A1i and Pisqui Riv-ers in 1963 and 1966r and to Conibos on 

the utucuru River (Upper Ucayali) in the first months of 1970 • 

The purpose of all these trips was the collection and study of' 

botanical medicines of the tribes. 

DISOUSSIO!fT 

Primitive peQP1es are generally reluctant to reveal 

their medical lore to a stranger, but with care and considerable 

time it is· usually possible to develop a feeling of friendship and 

,confidence. If this is done they can, as a rule, be persuaded to 

.... 
" . 

. . : 

-. " . 
...... '._. 

,- , . .' 



... 
... . 
gather and explain the use' of' manyplartts they depend on to trE'nt.; 

. . '.' . 

injuries or diseases. But this is by no means the case with plants: 

'. ,,;:' they employ as contraceptives. Not all tribes seem to know these 

'}:'plants,butthose'~ho do are extremely secretive ab~ut them. In ':-";1; , 
. " , , , 

fact, any botanicals which they believe to affect the giving or 

.A."withholding' of life are surrounded by pO\"{er:ful taboos which pre-

vent their disclosure to anouta~der. This is not only true of 

. the plants they. take to prevent conception, but also of those used 

", :to increase fertility in women, to facilitate parturition, and to 

, , ~ provoke abortion. Unless a feel:ing of intimacy, even of identifi

cation can be established, all the tri'Qes I have known .guard all-
. . i 

" such secrets jealously. " Any premature 'attempt to pry, however 

,>~' ,crelicate,:'is apt to bring all connnunication to an abrupt, sullen", 

",~. 'end. 
",: . 

,An experience with the Witotos demonstrates the force 

of this reaction. This group, orig~~lly from the Putumayo, has 

\' lived on the Napo more than thirty years with a patr6n who treat,s 
•• 1 c:' 

';.' ,them with affection and indulgence far' above the av;erage. These 

. ,tribesmen are less acculturated than many who live in such communi-

ties because their patr&i(haiFcdnsistently striven to prevent the 
. ., . 

''': , loss' of the ir old culture. My first informant here was a tribes-
, , 

. 
woman in her seventies., Emats integrity and strong character,added 

... 
to her heritage as, daughter of a great shaman and aunt of the here-

, ditary chief of~' theSuenes has given her a position of gre,ater 
, ' 

..... ;; 

: . " 
...... .', . 

, , 

" ", 
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authority than I have observed in any tribeswoman. A warm friend

ship d~veloped between us,; but 'I learned littie from h~r until my 
'. , 

second visit to the tribe. ' Then she toldmp that. in this commu-

nity they no longer give f('male children in marriage, at a very 

early age. ~revertheless, :·themother of a. girl reaching p~berty 

still gives hera 'Po.tiol'l, one '. dose of which will prevent her con-· . 

. ceiving a child during'~he next six or seven years. ' By the time 

it wears off', thE' girl. should be mature enough for motherhood. 
-.... . 

Ema confided this one night when we had been list:ening for hours 

··to my radio ,which she loved.' She even promised to get me the 

plants, but by morning she had changed her mind. Her excuse was 
.', 

that I could never learn'the icaro, the song ritual which must ac

company·preparation of·the brew~ I did not insist, for that would 

have destroyed our friendship.' i'leeks later her nephew Sere, the 

chief, surr9ptitiously' brought me four contraceptive plants that 
."'.... ,.., 

they still use.' Two -specimens came from trees, one was a herb and 

another a tuberous plant. This last his wife cultivated in he~ 

chacra, but the others he had brought from the jungle. On my next , 

trip this was repeated. Ema talked of the plants but it was S'ere 

" who brought them to me ~ . 

" . I make a point of going alone on all jungle collecting 

trips, except for such boatmen, bearers, .or interpreters nec~ssary. 

But my last.trip to the Witotos was an exception; I went with 

a group of pharmacognqsis.t~,both men and women, who wanted Witoto 

." --medicinalplants. The. Witotos accepted them cordially as my 
, , 

friends but I strove to maintain the old intimacy with the, tribe. 

by avoiding the party wheneve~ ~ossihle. I stayed at Emats house, 

: as. I had always d~~nebefore, while. my companions ate and 
, 
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slept on the boat. I gossiped with the women while thE'ir husbands 

collected many m€'dicinal plants from the surrounding jungle f-or the 

pharmacognosists. But they brought in not a single contraceptive 

plant. Privately, 1 asked Sere to get me them. He was embarrassed. 

He pretended to have forgotten them, then not to know where they grew. 

I dropped the subject quickly, knowing that insistence would make 

trouble. Unfortunately, despite my warnings one·of the ~cientists 

blurted out the name of a plant I had told him of, and offered a 

reward for it. That ended the expedition. The Witotos all found 

that they had work to do elsewhere. They remained courteous, but 

could no longer find time to collect any plants. ~1 We left, and I 

have not returned since. I am not sure I would be welcome. 

With the J!varos, it was again a woman who told me of 

their secret plants. Tesa was a Lowland.Quechua and had come to 

.... 

. the Corrientes with her mother, now wife of the tribe'S shaman. Her· 

stepfather had taught her the use of three plants: one was abortifa-

.cient, another promoted fertility in women who could not conceive, 

and the third was a contraceptive-with effects lasting for many y~ars. 

Tesa told me that some of the tribeswomen grew these in'their 

ohacras, which were looated at a short distanoe from their dwellings. 

I found-that they were ail different varieties of sedges, like the 

plants mentioned by Karsten. Piriniri is the name given to all aeag~s , . 

of' the genus Cyperus throughout the northwestern Amazon region. 

, .. 



'.According to Dr., Ketsuo Koyama, of the Bronx Botanical Gard~n~, there 

are some 2,200 species of Cyper~sgrowing throughout the Amazon Basin. 

Stransely enough these sedges are valued for magical powers attribu. 

,tE'd·to them by a considerable number of tribes'widely scattered 

"throughout the jungles of Sottth Americaf 3 ) 

That the men of T~sats community knew these uiripiri 

and shared the belief that they must be kept secret became obvious 

when I was about t,.) put the baskets of plants in my canoe. One 
. , . 

tribesman noticed them and excitedly called the others, who suddenly 

became unfriendly. After brief discussion, they turned to the sha

man and two elders who seated themselves in a solemn row. The oldest 

made a speech; I understood nothing for they all spoke only Jivaro. 

Next, Tesa spoke for a few moments' and was follovved by my two other 

women friends, who seemed to be making declarations. My interpreter 

later told me tnat they said I had known all these plants before I 

came to thE' tribe.. Finally the shaman, whom I had earlier taken care 

to propitiate, spoke at some length. When he finished, tension eased, 

and the people again showed friendliness. I was allowed to dep~t 

with my plants. 

. In Shipiboand Conibo colonies I have visited I have found , . 

these same sedges, or sedges looking very like them, used for the same 

purpose and surrounded by a mystique at least as powerful. In addition 

to the three types mentioned above, these tribes have another for 

obstetrical use, employed in what one might even describe as 

a sort of rudimentary prenatal care program. A woman who is pregnant 

takes her· first dose of this plant about four: .or..JXive weeks before 

----------------------
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parturi ti·')n in expectf'd, and continues to ingest a solution of 
, . 

the roots at'intervals of several days, the last dose bein~taken 

as labor begins. They claim·that this promotes a rapid and almost 

",' -pain-free parturi t"ion •. 

The Shi'Oibo andConibo should be considered together, 

'for their la~ouage, dress', customs and general culture are strik

. ingly. siJ:nilar. They are both 6f:Panoan language stock. I\~ost of 

the Shipibo live on the Ucayali River and its tributa:r'ies below 

the city of Pucnllpa and the Conibo generally live on that same 

river- and its tributaries upstream from Pucallpa. Both are exten

ded matrilineal and matrilocB.l soci~ties prac'tising sororal :poly-

. gyny, and marriages between members of the two tribes are not in

frequent. Family size ·in both is usually small. Gne seldom sees 

a woman with more than three or at most four chi~dren, and many 

have told me that it is foolish and unhealthful for a woman to 

have ohildren 'at intervals shorter ... than~two or'~'~hree years. Both 

. tribes:.,have an elected headman for each community, .. and the head 

of every family is a man, although women appear to exert a good 

deal of inconspicuous influence. The shamans of both groups are 

men and they take ~are of all healing by su~ernatural methods, 

while women have charge of the tribal botanic pharmacopeia • 
. . 

But though women do all the gathering and treatment with plant 

medicines, men of the tribe have never hesitated to point out 

for me and to collect plants \vhich they bel.ieve medicinally 

valuable. ThiS, however, does not apply to piri~iri. They are 

purely a feminine affair and both men and women guard their se-

. crets jealously •. I once· blighted what I believed to be a rapidly 
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progressing friendship 'with a Shi'Pibo woman merely by mentioning 

prematurely that I noticed the characteristic scent of piripiri 

in her house. 

In these communities, every woman seems to have a small 

bed of' one spec ies or another of Cy-perus growing close to he:c- house" 

and in every case I queried, she had obtained the original plants 

from her mother, a female relation or a ','\Toman friend. l.rhese small 

plantations, seldom more than a yard or so in diameter, may be of 

one of the above mentioned sedges or they may consist of any of the 

numerous varieties which are cultivated for a variety of'nurposes. 

I have coll~cted more than ~venty kinds which were used for such 

oddly different objectives as curing malaria or -diarrheas;-or to-dye 

-the hair, to calm anger, to silence an-overly talkative woman, or 

to keep a husband faithful. Each plant is 130 peculiarly the pro-

perty of t~e woman who grows it that even a close female friend or 

relative is not supposed to know wha"t it is good for. If I ask 

Maria about a plant I got from Alicia, she will reply, "Only Alicia 

knows", even though it may be obviously the one for fattening chil

dren. Another peculiarity is the affection the women show their 

plants. 'Nhen a Shi-pibo woman dug some up for me, she explained 

to them:"I am sorry you must leave me but I am giving you to the 

Senorita Nicole. She is very good. She ~ill be kind to you. She 

will !love you and care for you and you will be ha-ppy with her. You 

must grow strong and abundant for her-. U 

Shipibo and Conibo men, though they know the -plants, 

shy away from discussion of them and make it quite clear that such 

things are reserved to women. I l\.'"l10W of no case of a manfr: : 
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'using any of' thE'm for medical treatment. 'Nhile I was with the Co-

niboboth my boatman, a Shi~ibo, &.nd I were troubled by arthritic 

'Pain. I accepted a dose of the 'Pirinii'i suggested by the women, 

and soon, .''Possibly by coincidence, felt' much bettE-r. The boatms.n, 

'. who was suffering far more than I, let t~e women apply poultices of 

leaves, which did little or no good. But when'I ask~d 'Nhether he 

. would not be '.Vise to try the piri'Piri, he would not even discuss 

the idea. The one Cyperus that I have Imown men to talce in this 

.• region is the sedge which his highly valued for treatment of snake-
/. . 

.. 

bite. I have not seen it in the Ucayali region, but I brought a 

. ''Plant from the jungle near Iquitos. My ?oatman enthusiastically 

accepted this, said hE' would pro-pagate it and that he intended 

always to (larry a bit of" it with him '.'''he~ he went into the bush • 

However, men showed no reluctance to handle the niri~iri the women 

had given me; they did not hesitate to ~ut them in the boat for me 

or to carry them up a long ~ath to the house. 

The four above mentioned tribes are not the only ones 

that secretly use the contraqeptive sedges. I have confined this 

.discussion to "ofiit'otos', J{varos, Shil)ibo's and Conibos because among 

the groups who know these -plants, these are the ones I have stayed 

with for 'Periods long enough to be able to study their reactions. 

I. should mention, however, that a slightly acculturated Yagua once 

gave me the contraceptive piriniri. He did ,it very surreptitiously 

and was so 'anxious to finish with the- transaction that I had diffi-

culty in getting him to tell me how his women used it --- and this 

despite the ~act that he was an old friend •. He also made me promise 

never to tell that he had given it to me. Further, a Campa woman 

friend, now ma.rried to a missionary, told me o~ two vines used uy 

womell of her tribe ns oral contraceptives. She s~ecified that the 

. - - . -_. -- ---,- --~-- --- --------_ ... ' .... ---. - ,- ._- - .. 
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tea made from them must be prepared and taken late at night"" when 

. everyone' elsE' \Va.s a,sleep, or very early' in the morning be,fore, any

. 'one was a.wttke, and that one should never let anybody' know one' had 

taken it. ·:thenever she s~oke of ei thpr of thl?sp. tivO ple.nts, she 

lowered hf:'r v'>ice to a nl:'nrly inaudible whis,!)er, though we were 

quite alone. But I had no difficulty in persuading h('r to go into. 

'. the jungle and cut some for me, nor did she act 'furtive when she 

delivered them, except for keeping her voice to a whisper. 

]'urther supporting evidence comes from Brazil. A let

ter from Dr. Octavio Rodriguez Idma of the Maternidade Escola of 

the Federal University in R!o de Janeiro reports his queries about " .' 
, . 

tribal use of oral contraceptive plants in the jungles of Brazil. 

For this, he addressed himself to ~. Francisco F. Soares' de Mei

reles, Inspector of Indians for the Federal Agency for the Protec

tion of Indians.. To the question as to whether jungle tribes of 

Brazil knew and used oral contraceptives, Dr. Soares de Meireles 

replied: "Yes, there exists a very real control of birth. This 

affirmative' answer is from studies and observations which we have 

made for sev~ral years, including thOSe by ethnologists of the 

Emilio Goeldi Museum. --- How do they control birth? In general 

they Use plants,whose names are secret, for baths and beverages in 
. 

the form of tea." A specific query as to whether this applied to 

the Xavantes Indians brought a telegraphed reply from the sa.me --- .' 

authority, saying, ttl confirm the existence of birth control among 

.the Xavantes Indians, using plants with contraceptive properties 

which. only they knoW." 
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S ur,'!!,1AR Y 

~here exists in the Amazon region of South America 

a considerable body of material of botanical origin which women 

of a number of tribes take orally in order that they may cohabit 

with men without risking pregnancy.for periods of time varying 

with the material chosen. In addition, there are other plants 

which they employ for abortifacient, gynecological and obstetri-

cal pur-poses. Reactions observed among Siuene Witoto on the I~apo 
/ River, J~varo on theCorrientes River and Shipibo and Conibo groups 

on the Pisqui and Ucayali Rivers demonstrate that in their cultures p 

10lowledge of such botanicals is reserved as private to the tribe 

and discussion of them outside tribal borders is strictly taboo. 

The men of t~e four tribes discussed know these plants but do not 

wish to be involved in their use. Male and female members of the 

tribes are convinced of the physiological effectiveness of these 

botanicals and evidence accumulated over a number of years has in

olined me to agree with them. 
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Dear 'Mr. De M~c: 

150 East· 30th Stre~t; 
New York, N.Y. 10016, 
October 14, 1973. 

Thank you for your l~tter and the reproduced 
pages from Malinowski. I think that one rea-
son Malinowski gave little weight to the 
r~port that the people he was studying had 
and used oral contraceptives was that such 
things w~re unknown by our scientists in those 
d~ys. Perhaps the paper I gave in 1970 and which 
I~m sending with this will explain that. 

I'm glad, though, that you called ·the Malinowski 
book to mind for me. I'd forgotten that par-
ticular bit. . 

On~ of the fascinating slants, to me at least, 
is why so many cultures who know the use of th~se 
things surround them with such strong taboos~ 
It is the same in the Fijis, the Philippines, 
the hill tribes of India---:, or at least, ft;om 
'f/hat Santha Ram~ Hau told me, in one hill tribe,
as it is in the many tribes who use them in the 
Amazon. 

Nicole Maxwell 
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. CONTRACEPTIVE PLANT DRUGS 

ByV.J.Brondegaard· , ir 

.. , From the numerous .abortives and emmenagogues, the contraceptives differ 
fundament31lyfor they, when used before or shortly after the coitus, prevent the 
fecundation-or growth of the fecundate egg. A contraceptive therefore may make 

;; thr.ee:-claims: -it·shalll.·block up the ripening of the egg cells, make them incom
"."petent for feaindatiorior;':after the fullfilled conception, block up further develop· 
-.', ment in its first phases; 2. fully preserve the libido and sexual desire; 3. after use 

re-establish the normal cycle. 
: .. The steadily'':gro\ving consumption of contraceptive preparations for birth 
'control has actrialisized the search in the vegetable kingdom for substances that, 

.. ' alone or as .starting matter, could be used for mass production of contraceptives 
without undesirable subordinate effect. 

Bradb'ury.and White [1] indicate 60 plant species, which in animal experi
ments showed.an estrogen effect. De Laszlo and Henshaw [2] mention about 

;. the 'Same number of contraceptives used in folk medicine, of which at least 2S 
really are abortivesand emmenagogues. 

,,~ .. One of course could systematically analyze and clinically test each plant species, 
;:"::.aIthough it is a -very tedious as well as .expensive method. A shorter way perhaps 
: "·would be an investigation of the very many "contraceptives" mentioned in the 

- old school and newer folk medicine, in .addition to the native medicine in America, 
Africa and other continents. 

-. Until now these contraceptives. have only been moderately tested for their 
. ascribed effect in fertility control; although, undoubtedly, several are based upon 
:'practical experiences - made, for the first time, surely by using the drug for various 
diseases. 

,.:, :' '!he table below'indicates some vegetable drugs which, perhaps, should be in
, . vcstigated for substances with contraceptive effect. They all are taken orally. 

\ 
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A/ltlmritllll tesslll<l1llli 
A.risaclII,t atrombclIs 

ArisaclI1a triphylllll/l 
Aristolocbid cie/llaritis 
Asamlll ca/lJde/lSc 
Ascicpi,t$ hallii 
Asclepias syriaca, see Arisaema 
Asparagus aeuti/olills, offici/talis 
ASI'/cllium adiallttlm-IligrulII 
AtMctytis gl/lIIl11i/era 
Bahia dessectd 
Callicclrpa sp. 
Cclstilleia angtlsti/olia 
CI,e1idol/illm maillS 
Clmsquca ramosissima 
Ciclltd #haculatd 

Lcm;cera clliosd 
l.ycopodilttn anHoti",ml 
l.ygodilmt Jicbotohltlm 
Mallotu$ 6p. 
Dei",,,,,' basillcum 
Paeon;" officinalis 
Philodendron dysearplun; 
l'hlox stansburyl 
Piliostlgma thotmiugli 
1';511111 $ativutlt 
Popl/illS albtl 

Prasapis algarrobilla 
. ,,' 

Pmlllll elttarglrlatl 

RIms triloba!a . 
RidtiU$ commlltl/J .: 

.. 

Araceae 
Araecae' 

Araceae , 
Aristolodliaceae 
Aristolochiaceae 
Asclepldaceae 

Cdnvattariaceae 
Filices 
Compositae 
Compositae 
Labiatae 
Scrophulariaceae 
Papa\'erace:le 
Gramineae 
Umbelliferae 

Caprifotiace:ie 
Lycopodiaceae 
Schizeaceae 
Euphorbiaceae 
Labiatae 
Ranunclilaceae 
Araceae 
Polemol11:lce:le 
Cllesalpiniaceae 
Papiliol1a~eae 
Salicaceae 

Min10saceae 

Amygdatlicelle 

Anacardi:iceae 
l!IJphorbJa(Cde 

lea\'es 

rodts . 
as LygodilltI1 
leaves 

flowers 
td~es 
see Vigna' 
seeds 
batk 

toots 

leaves 
lleeds 

inEus 
decoctioll 
chewed 

mewed 
decoctioll 
dried, pulv. 
decoctioit 
extract 

decoctlort 

in water 

dec~ction 
dipped ilt 

+ Asclepias 
syriaca 

South-Amero Indian women [3J 
Cattghnawaga-indi:,lns, Canada 

posr partum 

men 
both sexes 

c..1-t~<) 

wlthbetei 

beiow \lleItSC. 

+ kidlleys 
dE rttule 

w:ltn1 blood 
clE tabbit 

. ,(4] . 

Hopi-Indhuls, Arizona [S] 
Hungary [6] 
North America (7] 
Na\'ajo-thdiansj Colorado tSJ 

Gultantun:t [40] 
South Russi:t [41] 
Vaupes, Columbia [41] 
Raltl:th Navajo Indians [43) 

india [44J 
McJiterr:lltc,tn [45 J 

'rubot-Indians, ChllCo itt South 
Am. (46) 

tnJial1 women, W,lshittgh.lll 
(47) 

itanl:lh NIIV,.j() {·Ill! 
Algiers (49J 

. j 
.1 ' 

\ . 
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l:lted by G res hoff [6, 7] from the bark of D. rei 
Since the presence of alkaloids had never be 

paper to describc the isolation and prelimiIlJ 
from this plant. 

Experimental and J 

Pla~lt material: F.resh ripe fruits (10 kg) of Dlmmta I 

wild growing plants ncar Cairo, Egypt, were air dricd ip 
dried fruits was 2.5 Kg. The fruits were ground to fine po 

Isolation of CTlldc alkaloids: Thc powdered fruits 
"process using diffcrent solvents of increasing polarit~ 
reduced pressure, and tested for alkaloids by tic. The 
spraying the plates with modified Dragendorff's reagent 
in color, was purified by extraction with acid·water, al'i 
filtrate was extracted twice with chloroform (10 ml ead 
extracted with dilute hydrochloric acid (10 mI), The 
washings were mixed and rendered alkaline with 10?~ ; 
line solution was then extracted several times with chit, 
extraction was repeated several times until the final ch 
alkaloids became pale brown in color. Several attempt, 
the chloroform extract after evaporation using dif£efCI 

1 The Research and Control Center, The Egyptian 0 
ces, Egypt, U.A.R. 

.! The Pharmaco~nosy Department, College of Pharn 
3 The Chemistr~' Department, College of Chemist;) 

sity, Fargo, r-;(Jrlh I ).Ik"ta 5X102. 
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2 A. S. PARKES 

well as its .inhe~ent scientific interest, this volume is likely to 1 
a very WIde cIrculation ad' lave scientific ld . n one notel:tlrdy restricted to the 
, d ' . wohr '. WI·· ebha ve, therefore, a vOlded the use of the word 

rugs ill t e tIt e .ecause the word has 
unforttmate implication. ' to many, a somewhat 

This Syi . lik' d . b . 0 np~s~um, e its .pre ecessors in the series, was arran oed 
y an . rgaruzmg Committee appointed by the C· ·d· 1? 

Committee and su db. o-or matmg 
members of the c!rP~:~. y a nu~ber of societies. A list of 

. .. g mg CommIttee and the names of the 
~upportll1g socIetIes are given in the Preface Mal1Y oftl .. . . . le SOCletIes 
:u(~~~~n are :eg1ular sup~orters of the Symposia 1n this series 

.. ' s particu ar occaSIOn they were joined b . , 
specialist organizations concerned with the b' y a nfu~b~!- of 
It should be added. that, as in the ast thtU ~ect 0 . ert! tty. 
generously supported by the W lIP , TS Symposmm was 
F d

. . . e come rust and the Ciba 
. oun atlon. 

As Chairman of the Organizing C ... . 
pleasant duty to welcom ommittee,. It was my very 
particularly of course tl e .m~m~ers o{ supportmg societies and 
from abroad It would ~e :nv~dt~ spea ers al1d other participants 

h .... . e ll1VI IOUS to mention individuals from 
:uc k a :lst:ngl~lshed company; the contents list of the volume 
pea s. or ltse . Rarely have I had the good fortune to see su 1 

an emll1ent and rcpresentative gathering of wh tId c 1 th fi" a venture at 
e mt seSSlon to call fertilitarians' Tl' b . . th . 'fi db . . liS so nquet was more 
~1 ~US~I Ie . y t~e rapId proliferation of information and ideas 

w . c t e Symposmm engendered and which mad h . 
a memorable one for all those who attend d etc occaSlOn 
May 12th 1964. e . A. S. PARKES 

t;':l, AlS'{ '1f"''" ''"I. .,.... ~ f'vf¥'o.d;l~ 
. c..(?.. fro'S rv") <{ J.~. Pa"rll"'1- ~S'. 

L..,~(D~ 't6:.. Pv-&\~~ IC(66" 

ANTIFERTILITY AGENTS OF PLANT ORIGIN 

J. R. PRICE 

C.S.I.R.O., Melbourne, Australia 

IT is clear from the programme arranged for this Symposium 
that its major interest hinges around methods of controlling 
human fertility. This being so, my review of antifertility agents of 
plant origin must necessarily be brief, since there is little information 
which will stand up to critical evaluation other than that concern
ing plant oestrogens. On the other hand, there are a great many 
reports, published or passed on by word of mouth, of the use by 
primitive peoples of plant preparations to prevent conception. 
While the frequcncy of these reports might appear to lend credencc 
to such beliefs, the number of plant species involved is so great 
that one inevitably suspects at least a large proportion of them. 
It may be noted that recent studies of declining populations 
attribute the cause entirely to the incidence of disease. Depopu
lation in New he land, for example, has been ascribed to malaria 
and gonorrhoea, and the possibility that contraception may be a 
contributory factor hasbeen specifiCally discounted (Scragg, 19Yz)· 
However, there is no a priori reasOll why there should not be 
present in plants substances which might be capable of interfering 
at one point or another with the reproductive cycle and I believe 
that the need for greater knowledge of oral contraceptives is so 
urgent that we should investigate these reports, however small 
the chane: of success, rather than risk overlooking potentially 
valuable information. Unquestionably, the most important 
approach in searching for substances which meet the various 
requirements for fertility control is to further our basic scientific 
knowledge of reproductive physiology. But experience suggests, 
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wher~ there is a .d~gree of urgency, that almost as important is 
the kind of ,empmcal approach which has been so successful in 
,providing the medical profession with many-perhaps nlost-of 
the battery of drugs it uses today for the treatment of disease-and 
indeed in providing us with many other kinds of potent biologic
a~y active materials, insecticides, herbicides and the like. The 
screening of culture media from tens of thousands of micro
organisms ~a~ given us ~ ~ozen o~ so of the antibiotic drugs in 
ommon clin1caluse and 1t 1S essent1ally the same procedure which 
as made available the numerous useful modifications of th 

natural steroi~ h~rmones. It could scarcely have been predicted 
t at the substltu:lOn of an acetylenic group in the 17C1.-position 
of the androgemc testosterone molecule (1) would give rise to a 
substance, ethisterone (II), and by a further step norlutin (III)-with 
such a dramatic change to high oral progestational activity. 
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A,nd despite a :ll~erficial" structural resemblance to diethyl
stilboestrol (IV), It 1S evcn less likely that one co.uld predict that 
1-( p-2-diethylaminoethoxyphenyl)- I -phenyl-2-p-anisylethanol 
((V), MER 25; Sega,l & Nelson, 1958) and the 2,3-diphenylindenes, 
suc~ as (VI) (L~dl11cer ct al., 1961), would act as potent antifertility 
(antlOestrogell1c) agents. ' 

Thus we must recogni~e that to have the best chance of speedy 
success, a search for chcll1lcal agents for controlling fertility should 
embr<\ce cmpirical as well as morc flUldamental studies. I have 
already r~ferrcd t~ one empirical procedure which has produced 
valuable lllformatlOn-the screening, of culturc media for anti
biotic activity., This is, in effect, thc screcning of a complex 
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mixture of subst;ll1ces and as such is little more than a refmement' 
of the 'ti~ne-holl~urcd procedure by which man, over many 
thousands of years, has searched for and found those drugs :1lade 
use of in so-called 'folk-medicine'. It is well known that ll~ :he 
majority of instances the benefteial ~ffects ascribed :ofolk-me~~c.ll1e 
are found to be without foundat10n when subjected to cntlcal 
experimental examination. But it is also true that from a small 
proportion of these drugs have b~ell derive~ agents .s:lCh as 
morphine, reserpine, quinine, ephednne, mescalme, santo~ll1 al:d 
others which have proved of real value, many of them bell1g,stlll 
in use.' What is more important is that these and'others have glVen 

OCH,CHtl (c,H,l.,He \ 

rise to better drugs by providing a pattern on which t'i}e o,rga~ic 
chemist can ring the changes. Moreover, he can often do ~his w1th 
sufficient versatility to produce cheaper or more effectlVe sub
stances, as exemplified by the synthetic cocaine a1~alogues, Granted, 
then, that fundamental studies of the rcproductlve s~s,te!1l should 
be supplemented by an cmpirical approach t~ fertthty control, 
how should such empirical programllleS be onentated? Has ,the 
plant kingdom anything to offe~ .as a startin? point for the pOS~lbl.e 
development of useful antifertility agents -:, On th~ face of It, it 
has a great deal to oHer, and it is my task, thiS lllornmg, to pr~s~nt 
a picture o:the situation which will enable you to ~orlll al~ opuuon 
as to the amount of effort which should be put mto tIm area as 
compared with others. The fonowi~~ ac~ount o~ wh~t is ~nown 
of antifertility agents of plant ongm IS :elect1ve rat~~r .than 
comprehensive; no consideration has been given to aborutaClents. 
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Oestrogenically active slibstances 

There are known to be present in certain plants substances with 
c\..". marked antifertility effects on grazing animals. This subject has 

been revi~wed r~cently by Moule, Braden & Lamond (19631. 
In a~ earlier revIew, not restricted to problems of animal pro
ductIOn, BradbuQ'. &White (1954).§ted over 50 species of plants 
reported to exhIbIt oestrogenic activity. I propose to comment 
o~ly on t~ose in which the active principle has been identified, 
wIth one mteresting exception, the bulb of the garden tulip. It 
was reported by Coussens & Sierens (1949) that during the last 
months of the S~~ond W~rld War, because of the shortage of 
food, large quantItIes of tulIp bulbs were eaten by the population, 
and many wo~en experienced symptoms of oestrogen unbalance. 
Coussens & Slerens showed that an extract of tulip bulbs is 
~~strogenicall~· acti~e ~l mice, but they made no attempt to 
lsolate the actIve prmcIple. They expressed the view that 'the 
activ~ty is not surprising as several chemical compounds with 
sterOId structure a.re found in this plant material'. This may well 
~e true (though It does not appear to be substantiated by the 
literature, see for example, Hegnauer, 1963) since ~teroidal sub-

,stances have been \o~d in a great many plant species. In this 
context the most sIgmficant report IS that of the isolation and 
identification of oestrone (VII) by Butenandt & Jacobi (1933) 
from palm kernel press-cake (Elaeis guineetlsis). Other claims 
concerning the isolation of steroidal oestrogens from plants lack 
the necessary supporting chemical data, but the occurrence of 
plant constituents closely resembling the animal hormones is 
con~rme~ by a recent well-authenticated identification, namely 
the IsolatIOn of 5a-androstan-3~, r6e<:, r7e<:-striol from Aplopappus 
heterophyUllS, a plant which is responsible for a disease known as 
'milk sickness' in the higher animals (Zalkow, Btlrke & Keen, 
1964). Bednar & Zeni~ek (196r) have reported recently that hop 
extracts are oestrogemc (see also Chury, 1960) and that the 
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~-acids (lupulonc, colupulonc.' adlu~ulon.e) arc partially respon-
sible for this activity; the ~-aClds are mactlve. .' . 

By far the most important manifestation of oestrogemc actl:~ty 
in plants is due to isoflavones and related compounds. Infertility 
in sheep resulting from the ingestion of these substances was fmt 
recognized in Western Australia ~uring the Second Worl9. War 
when in certain areas lamb marking percentages fell from about 
80% to as low, in some instances, as 10%. Generally referre~ to 
nowadays as 'clover disease', the condition has been recog11lzed 

HO'(xOV,,,,,:r 01 ~ ""'. HO 
OR ~ 1UH 

'x 

in other areas of southern Australia, and in eastern Australia, New 
Zealand and the United States. Infertility of cattle due to ingestion 
of oestrogenic pasture has also bcen observed in· many COllntr~es 
inc uding Israe I Ita y, ennany, t 1e mte tates an Austraha. 
Because of their e£.onomic implications, pasture oestrogens arc 
currently being subjected to intensive investigation. As already 
stated, the causative agents arc isoflavones or substances structurally 
related to them, notably the coumaranocoumarin coumestrol. 

Isolated occurrences ofisoflavones and their derivatives have been . 
reported from several plant families such as the Irida~eae, Mora.ceae, 
Rosaceae, Compositae and Coniferae, but the maJor source 1S the 
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sub-family Papilionatae of the Leguminosae in which they have 
so far been reported from 34 genera .. A number of these genera, 

. suc~ as Trifolium and A.Jedicago, include valuable pasture species, 
while others may be grazed by stock living on unimproved pastures. 
Th~ !sofl~vones w~ich have been shown to exhibit oestrogenic 
aCtiVIty ill experImental animals are gcnistein (IX; R =H, 
R' = OH), its 4'-methyl ether biochanin A (IX' R = CH 
I. '3' 

R = OH), and daidzein (IX; R = R' = H). Formononetin (IX; 
R = CH3, R' = H), the 4'-methyl ether of daidzein has been 
variously reported as inactive or at most only slightly active in 
mice. However, Nilsson (I962) demonstrated that formononctin 
is ~<.:methylated to daidzein in rumen liquor so it can be predicted 
wIth confidence that formononetin is oestrogenically active in 
shecp and cattle. Nilsson (I96I) has likewise shown that biochanin 
A is demethylated by rumen micro-organisms to genistein. Thc 
7-methyl ether of genistein, prunetin, causes an illcrease in uterine 
weight in immature mice. 

The level of activity of the isoflavoncs is low, genistein, the most 
acti".e whe~ given orally to mice, having about 10--5 the activity 
of diethylstilboestrol under the same test conditions. However 

. the lOw oestrogenic potency is unfortunately more than offset b; 
the alllounts present, in Trifolium species particularly, which may 
~e such that a sheep grazing a clover-predominant pasture might 
111gest up.to IO to I5 gisoflavone per day. Moreover, thcre is in 
many clovers a small amount of the coumaranocoul11arin COUI1lCS
trol (X) (and probably analogues of it) which is about 30 timcs as 
active as genistein when given orally to mice. Gcnistcin and 
coumestrol have been shown to be what Ellll1lens (I94I) dcscribes 
as pro-oestrogens, they are believed to be converted in the animal 
body into the true, oestrogcnically-active material. 
. The most potent substance of this group, miroestrol (XI), is not 
111volved in animal infertility problems but was isolated as a result 
of a report ~hat the roots of a plant, now named Pucraria mirifica, 
were uscd 111 northern Thailand as a rejuvenating drug. The 
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structure of miroestrol is rather more complex than that of the 
simple isoflavones but it is clcarly biosynthetically relat~d to them. 
In this cOlll1exion, daidzein has been reported present 111 th~ roots 
of three other Pllcraria species (Shibata, Murakami & NishIkawa, 
I959). The oestrogenic activity of miroestrol is v.ery much greater· 
than that of the isofhvones, being comparable WIth that ~f oestr~
diol' miroestrol is more than three times as active as dlethylsul
boe;trol in causing an increase in uterine weight in the immature 

mouse when given orally. 
Before concluding this bricf account, reference must be made to 

the possible presence i{l plants of oestrogen inhibitors. For example, 
Adler (1962) claims to have separated and concentrat~d an oestro
gen-inhibiting substance from il,fcdicag~ satiua, whl.ch not only 
inhibits the action of the oestrogcns 11l that speClcs, but also 
inhibits the action of oestradiol and diethylstilbocstrol. Further 
work in this fIeld will be awaited with interest. 

Other slIbstances O(kIlOllJil chClIlical cOllstitlltioll 

In this section I sha 11 ref~r briefly to the few substances, other 
than oestrogens, which are derived fro111 plants and ~rc of known 
structure for which antifertility activity of any kmd has been 
reported~ Firstly, certain plant alkaloids~ ~hich are unlikely to be 
of signifIcance in rclation to human fertIl~ty, have been showl~ to 
reduce the fertility of experimental anuuals. Th.ese alkalOIds, 
listed by Jochk (I962), indudc reserpine and morphllle-~tated to 
inhibit ovulation-and pilocarpine, physostigminc, certam of the 
ergot alkaloids and (if it may bc class!fted as an alkal~id).the gr?wth. 
hormone, indolyl-3-acetic acid, which inhibits I~ldatlOn. Joc~lc 
suggests that it might bepossible to develop a SUltable . 1110rphme 
analoguc which is non-addicting and free of other side-e~e.cts. 
One other ;Jkaloid, the \vell-known antimitotic agent colchicme, 
and certain of its derintives, have been studied by several workers 
and shovvn to interrnpt pregnancy. For what it may be .",:orth, the 
liliaceous species G/orios<l sllperba which contains colchlCllle, has a 
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repu)tatian in Indanesia as an abartifacient (van Steenis-Kruseman· 
1953 . . , 

Oth~r substances exhibiting antimitatic activit are th r 
calaunng rnatt~r usnic acid (XII) and the liananes pYad· aph leI. lch~n 

b Y ataxlll 
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(XIII), o:·peltatin (XIV) and ~-peltatin (XV). The effects of 1 ' 
substances on the fertility af mice have been reparted b· W' t lese 
& Y dkll ( ).. y Iesner 

u 1 1955 , WIesner, Wolfe & Yudkin (1958) d h Ad " . f . . ,an ot ers 
ll11mstratlOnauslllC acid b)T stolllac!l tub t . b L' • '. . . d' . , e 0 mIce cwre 

pamng or llllllle lately after capulatian was usually not fallowed 
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by pregnancy. However, the results were variable and after 
repeated tr::atment the animals became resistant and pregnancy was 
no longer prevented. Padophyllatoxin and (/.- and ~-peltatin 
were both effective in reducing the incidence of pregnancy, 
preferably when given about three days after capulatian, and there 
was no evidence of acquired resistance up tei three cansecutive 
pregnancies. Despite the close structural similarity between the 
three substances ct.-peltatin was mare active and its toxicity was 
signifiCantly lower than that of either ~-peltatin or podo
phyllotoxin. 

Gl.~ral, Varma & Sareen (1960) observed that 'Kamala', an 
orange-red pawder whiCh occurs as a glandular pubescence an 
the fruits af Mallotlls philippirzCIIsis, when given orally to. rats or 
guinea-pigs, disturbs the oestrous cycle in such a way that the 
animals fail to mate; the effect is reversible. The kamala, which 
has a long history of use in India as a dyestuff and anthelminthic, 
was fractionated and each fraction tested separately, with the result 
that the activity was shown to. reside in the principle constituent, 
rottlerin (XVII). Further investigation has led to the conclusion 
thatrottlerin acts by antagonizing the peripheral effects afchorianic 
gonadotrophin (Vanna, et al.; .1959). 

One further substance for which antifertility activity has been 
claimed, and which has received considerable attention, is 1/1-

xylahydroquinone (XVI) from Pist/tIl sativllIIl. However, later 
workers have not been successful in substantiating this claim. 

Antifertility agmts of tlllfmown COllstitlltioll 

I have already drawn attention to the fact that there are a great 
many reports af the use of plant preparations to. prevent cancep
tion. Such recipes come from all parts of the world and some date 
back to antiquity. I have also pointed out that thenumber af plant 
species involved is so large that it seems probable that the great 
majarity have no saund foundation. If this is carrect, it is nat 
surprising since one must recagnize that observatians relating to 
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human fertility are likely to be less valid than those concerned 
with the alleviation of an ailment in which cause and effect are not 
so ~ide~y separated in ~ime. Moreover, the belief that a particular 
~p~cIes IS a. c01;traccptlvc agent might not be the result of any 
tnal and ~rror ?rocess what~oever. Schultes (1963), in describing 

. three s~ecI~s whIch he ascertamed were used as oral contraceptives 
by IndIans m the .Amazon basin, pointed out that all three bdonged 
to the same famtly, the Araceae. He also pointed out that it has 
been suggested. that the l~se o~ aroids as contraceptives may be the 
result of pha~ltc symboltsm III reference to the spadix of these 
plants. Certamly reports of the use of aroids are to be found in 
many parts ~~ the worl~. One wonders whether anything more 
than sup:r~tItIOn was mvolved in the view expressed by the 
S.~. physIcIan, Dr Adolf Pokorny, who is reported to have told 
Himm~er that he .had found the right means for sterilizing con
cen.tratIOn ca:np .1l1mates-the araceous plant Caladium segui1ltll/l 
whIch, he saId, mduced lasting sterility (Shirer, 1961). On the 
ot?er hand, on~ should remember that the potent.oestrogen 
nuro~st:ol ~as dIscovered solely because of a report that the plant 
contamm? It was used as a 'rejuvenating' drug, and Jones & Pope 
(1961) 'p0mt o~t. that there is evidence for the validity of two of 
the clalm~ tradItIOnally made for Pueraria mirifica root. 

There IS also at least one other report of this kind for which 
there .is some foundation, though the active principle has not yet 
beeillsolated. We must therefore keep an open mind concerning 
the large nu:nbers of reports ~hich remain to be investigated. 
Of those whIch have beel1 studIed, most attention has been given 
to Lithospcrmum ruderalc, an infusion of the roots of which was 
believed by the Nevada Indians to lead to sterility. It seems clear 
that L.. rudcralc extracts are capable of inhibiting the action or 
formatIOn. of gonadotrophic hormones, but the great amount of 
:"ork carnedout has been somewhat ineffective, primarily because 
It has not yet been possible to separate the active principle, even in 
a crude form. Until this is done, it cannot be examined witi10ut 
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the introduction of dietary and other complications. The difEculty 
seems to lie in the instability of the active substance. Schultes, 
in the article referred to above, pointed out the desirability of 
obtaining a number of independent reports in order to be sure that 
belief in the contraceptive properties of a species is genuine, 
whether or not the belief itself is erroneous. The genus Litho-

.sperl/It/Ill provides an example of s~ch corroboration, in t?at 
L. arvellse is also reported de Laszlo & Henshaw, I954) as havmg 
been used in Central Europe, that is, by a people wide y separated 
geographically from those who made use of L.rudcr~le, and. of 
different ethnic origin. In addition, an extract of a thIrd speCIes, 
L. ~fficillale, has been shown by Wiesner & yudkin (I952) to 
inhibit oestrus in mice, but a daily dose 20 to 40 tImes that receIved 
by the mice had no significant effect on a woman. . . 

A substance cirantin isolated from orange peel (Citrus al/rantl/t/ll) 
has been reported by' Ghosh, Mukherjee & Banerjee (1955) to 
prevent pregnancy in rabbits. In ~ubse.quent paper~ Ghosh (I.958) 
has claimed that phosphorylated Clrant1l1 showsantihyalurol1ldase 
activity and that a water-soluble sulphonated derivative is more 
effective than cirantin itselfin preventing pregnancy (Ghosh & 
Bose, 1961). However, we appear to have no information con
cerning the chemical structure of cirantin beyond the unsupported 
statement that it is a pyrone derivative. 

Reports of plant species believed to possess contraccpt.ive 
properties a:-e widespread throughout the anthropological 
literature, they are not uncommon in popular publications and 
are also' to be found in a variety of biological journals. Attempts 
have been made to collect these reports together and there arc 
a nUl11berof published lists of plant species allegedly used as 
contraceptives. Examples of such lists are those of de Laszlo 
& Hellsha IV (1954), Casey (1900) and Jochle (1962). My colleagues 
and I, by gathering information from anthropological repo~ts, 
from compilations of the uses to which plants arc put by natIve 
peoples (for exal1l!-,lc, Rageall, I957) and from direct enquiries 
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made on our behalf in Papua and New Guinea, have compiled a 
list of plants allegedly used in the south-west Pacific area for con
trolling fertility. ·This list contains over 200 species. We have 
tested the effect of extracts of about 80 of these species on the 
fertility. of rats by the following method. The whole of the 
extractable material, which could be expected .. to contain any 
potentially active c.ompounds, was removed in three fractions 
and each fraction teste~ separately by daily oral administration at 
a level equivalent to 10 g dry plant per kilogram body weight for 
a period offour weeks .. From the time of joining with males, the 
females were examined daily for evidence of oestrus and mating, 
pregnancy and parturition. The effectiveness of the treatment was 
assessed by the interval of time to first mating, and by the fertility of 
matings and the size of litters produced, compared with controls 
similarly treated with the pure vehicle used fonhe treated animals. 
T?xicity of extracts was gauged by weight changes. during the 
experiment. The use of extracts, rather than incorporating whole 
plant into the diet, was preferred, in order to avoid effects on 
fertility arising from nonspecific nutritional deficiencies. How
ever, while the oral administration of such crude extracts can 
provide useful information, as in the investigation of the clover 
oestrogens, it is recognized that the method has its limitations, as 
is evident from work on the Lithospcrmumproblem. 

The results of these tests are that almost all of the approximately 
80 species examined had no significant effect on the fertility of rats. 
Onespecies, of :which extracts of the leaves are still under investiga
tion, has been shown by previous workers to contain desoxypodo
phyllotoxin in the seeds, so this or a related substance may well be 

- present in the l~aves. . 
fu addition to testing a large number of plants not previously 

investigatt:#, we examined m-xylohydroquinone and rottlerin 
and in neither case was ;my evidence oflowered fertility obtained. 

Our inability to detect any effect on fertility resulting from the 
oral administration of these substances, coupled with the inactivity 
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of almost all the plant species examined, has forced us to ask our
selves whether the procedure wehave adopte9. as a screening test is 
satisfactory, whether rats are the most suitable. experimental 
animals~ and whether the dose levels employed are adequate. 

What is possibly a more serious limitation of this type of 
testing is that, because of the distance of the laboratories from the 
source of the plants, dried material was employed in almost every 
instance, whereas the anthropological reports refer almost always 
to the use of fresh material. There is increasiIlg evidence that the 
process of drying plant material may have marked efiects on the 
nature of the extractives and on the physiological properties of 
drugs of plant origin. We must accept therefore that until these 
materials have been re-examined in the fresh condition they 
cannot be regarded as proven inefiective. TIllS we hope to do, 
at least with a proportion of them. . 

This review ends, ther<!£ore, on a rather pessimistic note~ but as 
I said in my introductory remarks, I believe the work should be 
continued, and where there is any evidence of activity, every 
possible effort should be made to isolate the active principle in a 
pure condition. It should be remembered that .the long-term 
importance of isolating new classes of substances with anti-fertility 
activity lies in the opportunity they will provide for the synthetic 
organic chemist to produce better and more effective agents. 
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DISCUSSION 

D. P: Moody (St. Bartholomew's Hospital Medical College, London): Tlie 
first pomt that I was going to make has been very adequately covered by 
the paper, an,d that is, why bother to look for these plants and these 
repo.rts at a~l r. The ans,,:er must be that one is only looking for leads; 
one IS not :lI:ung to achlCve a world-record break. It is only a lead one 
wants and It IS then turned over to the big battalions for the analogues, 
the syntheses and so ?n. Why go through the route of anthropology? 

, There are.two P?l11ts that, perhaps, have not come out in the paper 
, so far. One IS that If no. attempt is made to reCover the knowledge of 

cultures that are coJIapsmg under the impact of civilization, then, of 
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course, this knowledge is lost to humanity and a considerable all10Ulit of 

empirical 'work done over the years disappears. 
The other point is that one would expect to find a very high species 

specifIcity in any of these agents. It is, therefore, quite possible that 
eVen if the active principles do survive drying, tramport and time on 
the laboratory shelf, one is simply testing them in the wrong animal. 

With this sort of background inmind,lshould like to say something 
about a visit to British Guiana that my wife, children and I made. We 
were looking for medicinals in general, and we stumbled over some 
contraceptives in a rather odd way. As thejob had to be done during 
the long vacation, \ve had only three months in the' ftellL 

In the course of our travels we met a girl whose sister my \V'ife had 
treated for infantile paralysis, which is another and very sad story. 
From this girl we obtained an account of how she took some scrapings, 
from a nut about three or four davs before she was due to menstruate. 
She repeated this three or four daysbcfore the next menstruation and 
so on. After three or four doses she ceased to menstruate for up to 

two years, and was infertile. She could apparently continue this period 
of infertility by booster courses of the same nut, and could terminate it 
rather viciously by what one can only assume is some kind of plant 
oestrogen. This, of course,soullded to lIS to be a very good thing and 
well worth collecting, but there arc some questions that occur in the 
follow-up. Docs the story make any sense at all? And are tests on non
menstruating animals of any significance at all in this kind of context? 
If non-menstmating animals arc not significant test animals what 
should be lIsed in their place? In the area in which we worked there is 
a marmoset as a native :\I1imal which is about the size :111c1 weight of a 
laboratory guinea-pig. I can see no reason why it should not be kept in 
the laboratory. Perhaps tht: zoologists can say something about that 

point. 
There is olle fmal point on which I should appreciate S0111e help. 

Assuming that this substance is active-and this is a big assumption
and assuming th:lt it turns out to be useful, we are then going to need 

a name for it. 

, ... -
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298 ALLEGED ANTI-FERTILITY PLANTS OF INDIA 

R. C. D. Casey 

This piece of research into Indian plants was stimulated by read
ing de Laszlo and Henshaw's review of world literature on plants 
with anti-fertility effects. They discuss 60 of these.6 -

It seems the anthropological, historical and medical literature 
of many countries is permeated with reports of such plants. Some go 
back many years, and one of de Laszlo and Henshaw's is dated 1849. 

. Fortunately in India the local systems of medicine have for 
centuries relied heavily on plant cures, and the job of finding plants 
with special effects has been made much easier. A number of impos·· 
ing works have been written collating this vast resevoir of semi
medical lore. In these works the plants have been given their proper 
botan"ical names, and where possible, any references in the medical 
and scientific journals are quoted. They are a strange pot-pourri of 
science and folk-lore. The works I have carefully gone through, page 
by page, are listed in the references. 1, 2, 5, 6, 7 

The fact that each plant may have attributed to it as many as a 
dozen different therapeutic qualities has made the study quite tedi
ous. It may appear amusing, but it is quite usual to find a plant des
cribed in the manner of the following panacea* " ... The root is less 
bitter; purgative, expectorant, antipyretic, emmenagogue; removes 
bad humors, piles, inflammation, useful in hemicrania, nose troubles, 
chest complaints, leucoderma; good for the gums and the teeth. 
(Yunani. ) " 

Some serious work is quoted by Chopra2 to have been done to 
cl?-eck the claims of many so-called snakebite and scorpion sting anti
dotes. Apparently none were found effective out of many hundreds. 

Nevertheless, it would be rash to dismiss all claims made by 
the Ayurvedic, Unani, and other systems as pure imagination. Among 
important drug containing plants in this list are: Rauwolfia serpen
tina (tranquillizer), Ruta graveolens (antithrombic agent), Cinchona. 
caZisaya (quinine), Claviceps purp1t1'ea (ergometrine) and many 
others well used and documented in Western medicine. 

The 298 plants listed here-except for a very few I may have 
missed-should cover all the plants with alleged antifertility effects 
mentioned in the books concerned. I think these books are the classi
cal and most exhaustive references available. 

Almost all these plants could be classed as abortifacients (abor
tion producing substances). Abortifacients can be subdivided into 
emmenagogues (menstruation stimulators), ccbolics (uterine con
tractors), anti~metabolites, and others, but the source material did 
not warrant such niceties. The majority of the plants in the list are 
described as emmenagogues. I have included anything which is pres
cribed for amenorrhea, and some occasional plants said to assist 
labour, in some cases in animals. Although most of the plants are 
said to be for oral use, a number are described as having a local effect. 

When examining more closely the reports on a plant, it will be 
necessary to find which parts contain the active principle e.g: leaves, 
stem, bark" fruit, tubers, roots, etc. I have not gone into this detail. 

Received for pUblication on 25th January, 1960. 
• PiCTorrhiza kurrooa, p. 18255 

NOTICE: this material may be protect('~ ..... 
copyright law (Title 17 t United States COU\;iJ. 
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All the species (or their close relatives) listed here grow in India 
.or areas nearby. The reports of the abortifacient effects, however, 
.sometimes come from outside, e.g. Indo-China or Europe, where the 
plants are also found. 

1. Chopra2 (p.563) goes to some length to explain that there are 
,no indigenous abortifacients which do not at the same time endanger 
the life of the mother. Apparently many of the drugs concerned are 
merely poisQnous, with abortion being a side-effect, while others act 
by being violent purgatives. 

Although Chopra may be right, there are a large number of 
plants here which are not included in his book, and to which his M 
generalization may not apply. However, I have taken the precaution 'i:.' 

of annotating those plants which Chopra has indicated as having 
poisonous effects or containing stated poisonous principles (p. 543 
and 593). These constitute some 11 % of all the plants listed. It must \\ 
be remembered that plants not mentioned by Chopra may also fall 
into this category. 

Owing to the notorious unreliability of Indian so-called plant 
cures (e.g. snakebite antidotes) I have classified the species depend
ing on the degree of agreement among the authorities. A plant 
appearing in Class I has the distinction of being mentioned in all 
five references. One appearing in Class II is mentioned in only 4 
references, and so on, down to one reference only. When I say "men
tion" here. I mean mention as an abortifacient. In the list, these are 
marked with a "+". 

The following shows the frequency of occurrence of plants in 
each class. 

Class I 
Class II 
Class III 
Class IV 
Class V 

No.ofment.ions 

Total 

5 
4 
~ 

,2 

No. of plnnts 

2 
Hi 

, (j;i 

8(; 
129 

In assessing which species look more attractive for further re
search, no doubt the higher classes will be given more weight. 

Even allowing for the fact that many of the reference works 
have copied from each other (this is obviously not always the case), 
it seems to me remarkable that there is as much consensus as there is. 

I have analysed out the frequency of occurrence of the species 
among various families. (See appendix). Perhaps a plant biochemist 
or a taxonomist will be able to explain the significance of the high 
number of strikes among the Leguminosae and Compositae. This 
may, however, merely reflect the enormous size of the two families 
rather than the special presence of certain chemicals in their tissues. 

In a work of this size I have almost certainly made some errors, 
although by careful checking I have done my best to eliminate them. 
I would appreciate any help in this respect. 

. I mention two recent works3 , 8 in this general field which apply 
to the Pacific area. These might deserve attention. No reference has 
been made to them in the list, and I do not know where they are 
locally available .. 
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It is my hope that this list may help to stimulate research into 
this potentially very important aspect of birth control. In my opinion, 
a safe abortifacient would seem to have certain advantages over the 
popular lines of research into oral contraceptives now current. e.g. 
steroids, and metaxylohydroquinone. 

This is because, in theory, they would not be needed probably 
more than twice a year, and the woman would be unlikely to forget 
to 'Use them. The oral contraceptives mentioned have to be taken re
gularly, and are keyed into the rhythm of the menstrual cycle. How
ever, it would be unwise to suggest at this stage that chemical con
traceptives other than abortifacients will not be found, which have 
the blessing of needing use not more often than twice a year. 

Although it is beyond the scope of this study to suggest the 
modi operandi of these plants, it may be that many of them have an 
effect on the progesterone/estrogen ratio in the blood. Henshaw-1 
gives a useful survey which could give some leads on this. 

In considering abortifacients, and what Chopra says about their 
often being poisonous, it may not be axiomatic in all cases that the 
active principle is the poisonous one. Synthetic chemistry will no 
doubt be important in this area. Perhaps if these plants do nothing 
else~ they may start some synthesizers on the right track. Out of the 
nearly 300 plants mentioned here it would not surprise me if 2 or 3 
as such, or their derivatives, emerge as of first class importance. 

In view of the urgency of the population problem in India, and 
the apparent distaste with which the average villager is said to view 
more orthodox birth control/methods, this list is felt to fulftl a need. 

LEGEND 
The first word for each plant is the genus. The second is the species. 

@ The plant has two generic names, both of which may 

A&S 
P/pp 

appear in the list. It will be clear from the appendix 
which is the synonym for which. 
Authority and synonyms (see appendix). 
P: said by Chopra2 p. 543 to have "poisonous proper
ties." 
pp: said by Chopra2 p. 593 to contain "(stated) poi
sonous principles." 

F = Family (see appendix). 
(1), (2), (3), etc. 

= See references. 

+ = Mentioned as having abortifacient effects. 
M Mentioned, but not as an abortifacient. 

Not mentioned at all. 

A&S l'/pp F (I) (2) (fi) (7) (6) 
CLASS! 

Anano.s comosus .. pp 15 + + -1- + + 
Ruta graveolens 2 69 + + + + +-

CLASS II 
Aloe barbadensis 3 4fi + + + + 
Annona squamosa .. (l + + + + 
Apimn graveolens .. 78 + + + + 
Aristolochia bracteata 5 9 + + + + 
Aristolochia indiCA 5 9 + + + + 
Artemisia siversiana Ii 24 + + + + 
Gossypium herbacelUU 7 51 + + + + ?lr 
Lepidum sativum 4 27 + + + + 
Momordica. tuberosa S 28 + + + + 

J 

Moringu ok.i 
Peganum ha 
Han(lia (\urn 
Hubus molu< 
Semecarpus 
'raxus baccu 
Tl'ianthema 

CLASS III 

Abromo. aug. 
Abrll~ preCtll 
Achillea mill 
Adiantum c, 
Adiantum v. 
Agave ameri 
Allium ccpa 
Areca catecL 
Asplenium a 
Barnbusa bal 
Ballhini'l ret 
ilmgantill t(, 
Cadaba furin 
C,lOsalpinia j 
Causalpinia I 
Caesalpinia B 

Capsella bur 
Cardiosperm 
Carica papiy, 
Cedrela toon 
Cheiranthus 
Cieltoriurn i.n 
Cis~us qua.dr 
Crotalaria ju 
Cyperus rot! 
Daucu,~ caro 
Dendrocnlun 
Dictamnus" 
Dolidtandroi 
Dolichos bifl 
Garcinia. mOl 

Gloriosa snp. 
Glosso(:u.nlia 
Grangea rna< 
Helleborus n 
Hypericum I 
Hyssopus oft 
Indigofem Ii! 
Jatropha go, 
I,eucas stelli! 
Melio. azedar 
Mentha arve: 
Michelia cha; 
Mollugo cen' 
1I[,,1l1lgO pent 
lI!omo [·dico. ( 
Morinda citr 
Nigella Mali, 
Parmelia sPI 
Pedalium rill 
Plumeria nCI 

Poi.nci.ana pll 
Polygollllm I 
Prangos pab. 
Hauwolfia 80 

Rubia tincto 
Sagittaria sa: 
Salicorn.ia br 
Sapindus trif 
Se~!unllm iIll 
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I: A&S P/pp F (I) (2) (Ii) (7) (6) 

i 
1\Iol'inga oloifera 9 54 .. + + + + 
Peganum hnrrnala 4 69 + + + + 

• :~ Randia dumetorum, 10 pp 68 + + + + 
'd~ Rubus moluccanus .. 4 67 + + + + I' Seroecarpus anacardium 4 5 + + + + l\I 

Taxus baccata 4 75 + + + + 
Trianthemn pentandra. 4 p 78 + + + + 

CLASS III • 'I, 

Abromn augusta .• 4 73 + 1\£ + + 
Abrus procatorius 4 43 + + + 11-[ 

! Achillea millefolium 4 pp 24 + l\f + 11-[ + /; 
:1'" Adiantum capillus.veneris 4 64 + l\r + + 
d Adiantum venustum 4 64 + 11{ + + 

Agave americana •• 4 43 + 11-[ + + 
Allium cepa 4 45 + l\I + + 
Areca catechu 4 P 58 + + + l\f 
Asplenium adiantum·nigrum 4 64 + l\f + l\I + Barnbusa bambos 11 pp 36 + 11-[ + + 

,.:,;,. Bauhinia retusa . . 12 43 + + + 
.-~. . >l'agantia, tomentosa 13 9 + 1\£ + + '. 

J 
Caduba farinosa .. 14 18 + + -1-

'.~ 
Callsnlpinin jnyabo 15 43 + l\I + + 
Caesalpinia pulcherrima@ 40 43 + 1\£ -1- + 
Caesalpinia sappan 4 43 + + + 
CapseUa bursa-pastoria .. 16 27 + + hI + 
Cardiospennum halicacabum 4 P 71 + l\f + + . 
Carica papiy!\ 4 20 + l\I + + 
Cedrela toona 17 52 + l\I + I-

~t CheiranthllR chl'iri 4 27 + + + ~'~, 

.,Jo Cichoriurn in tybus 4 pp 24 + l\f + + !:,< Cissu!l q 111\<1 mngnlaris@ 113 82 + 1\£ + + 
J. Cl'otalaria juncoo •• 4 43 + M + -+ 

Cyperus rotundus 4 29 + 1\1 -I- -I-
Daucua carata 4 pp 78 1\1 + + + 
Dendrocalamus strictus 18 36 + 1\£ + + 
Dictl\mnuB albus 4 69 + 1\1 + + 
Doliehandrone faleats. 19 12 + M + + 
DoliehoB biflorus 4 43 + 1\1 + + 
Garcinia moraUa •. 20 P 37 + + + l\f 
Glori08a superba 4 45 l\I + + + 
G1ossocardia boavallia 21 24 + + + 
Granges. maderaspatana. 22 24 + lIf + + 
Helleborus niger 4 66 + + + 
Hypericum perforatum 4 P 38 + 1\{ + + 
Hyssopus offieinalis 4 41 + lit + + 

,"!l .. 
Indigofera linifolia 5 43 + + + 
Jatropha gossypifolia 4 32 + + + 
I..oueas stelligera •• 23 41 + + + 
Melia az,edarach .. 4 52 + ?I + + 
Mentha arvensis 4 41 + M + + 
l\fichelia champaca 4 50 + M + + 
Mollugo cerviana 24 33 + + + 
1\fellugo pontaphylla 4 33 + 1\{ + + 
1\fomordica chBrantia 4 28 l\{ + + + 
Morinda citrifolia 4 68 + 1\{ + + 
Nigolla sativa. 4 66 + M + + 
Pannelia spp. 44 -+ M + + 
PodBlium murox •• 4 60 + 1\I + + 
Plumeria. acuminats. 25 7 l\f + + + 
poinciana puleherriIna @ 26 43 + l\{ -+ + 
Polygomun hydropiper 4 ,63 + 1\{ + M + Prangos pabula.ria 27 78 + l\{ + + 
Rauwolfit\ sorpentina. 28 7 + l\{ + + 
Rubia tinctorum 4 68 + + + 
Sagittaria sugittifolia. 4 2 + 1\1 + + 
Salicornia. brachiata 12 22 + + + 
Sapindu8 trifolit\tns " 71 M + + + 
Semunum indicum 29 60 + M + + 
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1 A&S P/pp F (1) (2) (5) (7) (6) 

Trianthema portulacastrum 30 78 + + M + 

f 
Laur, Uraria lagopoides 21 43 + M + + Luff" • Verbena offieinalis 4 P 81 + M + + Molill Viburnum foetidum 23 HI + + + Nard Vitex trifolia 4 81 + M + + Vitis quadrangularis@ 31 82 + M + + I 
Nerit. 

• Withania 80llUlifera 32 7-l + + + l\t Orign 
Pergl 

CLASS IV Peu('. 
Piero 

Allium sativum 4 45 l\[ l\[ + + Pipol' 
'Allium schocnoprasum 4 45 + l\[ + Plum 
Aloe perryi 33 45 + + 1 

Plum 
AmorphophaUus campanulatus 34 P 8 M 1\1 + + Pyre1 
Anasta"tiea hioroehuntiea 4 27 + + 

I 
Rnnu 

Andropogon iwarancusa@ 3;i 36 :O[ 1\[ + + Hapl: 
Andropogoll lIlurieutus __ n 31i + 1\[ -I- Rh)'J' 
Anethum 8Owa@ __ 36 7H l\t l\l + -I- Hi,-i" 
Art,emisia vulgaris 4 :!4 + 1\[ + 1\1 

I 
Hubi, 

Balsnmodendron mukul@ 37 16 -I- l\r :O[ + Ruel! 
Balsamo<!ennron myrrha@ 38 16 + M -I- SlInt:, 
Beta vulgaris .. 2:! l\( )[ + -I- Se;.bn 
Blumea balsamifera 21 :!4 l\[ :O[ + -I- Strv(, 
Blum<>n t'riIUlthl\ 21 24 + l\1 + l\l TarU~' 
Boswl"llia glabra __ 12 16 -I- + 'l'hov, 
BO>lwl'ilin fltlrmta 12 III -I- l\[ l\[ + Th}"Ir 
Cadaba trifoliata 3U IH 0\- . ~ .. Trncll 
Cac.~I~lpinia crista 4 43 + :M + Trich. 
Cltt)'~1I1pillit\ scpiaria 12 4:J + + 'l"'igOl 
Calendula officinalis 4 24 ~- 1\( Triull 
Calotropis gigant<>a 41 10 l\[ + :0'[ -+- Urgin 
Capparis spinosa 4 18 + 1\[ + 1\[ Urtic, 
Cnrt hnmus tinctorius 4 !!4: + l\r + M 'Val~ll 
Canun roxburghianum 42 is 1[ + + 
Celastl'us pnniculatus 43 21 + l\t + M CLASS 
Celtis australid 4 77 "I- + Acaci 
Chrysanthemum indicum@ 4-1 24 l\f + + Acnlv 
CinnnnlOnuun cassia 13 42 M )[ + + AchYI 
Citrullus colocynthis 4;i P 2i'! l\£ +- ~[ + Acoru 
Clnvirop!l pnrpurea 4fi :i!l + :\[ -t- - Ad,m, 
COllllllillhorn mllkul@ 47 \Ii + )r )[ -1- Ad hili 
Commiphora myrrha@ 48 HI + M i- AdilLll 
Crinuln '\. ... iu.t·i(·um 4 P -~ + )[ + :M. Agal\( 
Crocu~ sativus 4 ,10 ~r 1- M I- Al'tw 
Croton tiglium 4 3-' )[ + + l\[ Andr!" 
Cuminunl c}"Ininwn 4 78 )( ~[ "I- + Aneil, 
Cuscutn reflexa -, 12 :!Ii )[ + + l\£ A[1eik 
Cy<,lam<>n Ill'rsicum 4\1 ti;; -I- )[ + Anodt 
C:rmhopogon jwaruncustt@ 50 311 )[ )[ . -1- Antiw 
CYl'<'rn;< lon/-:\I" -- 4 P ~H + :'I[ --I- Anthe 
C'yp<'rus !<clIrio8us 7:1 2!1 :'If )r _I_ I- Antid· 
Dn('mill ext<>n~a@) 51 10 "[ )[ + :\[ + AnUld 
DO~IUOdiulll l'otrofl"xuII\ :!t -1:\ I- • ~4 Aspoli' 
Dipterncant hus suffrut icosll@ [l:! 1 -I- -f· :'If AHt.ra!.. 
Dm(-ontiuIll polyphylllllll 4 K + -t4 Rt'rhe: 
Erythrina indica 10 4:1 "f -1- -I- BlulI1(' 
};ul'niorium cnnnahinllm 4 24 + -+- )'[ Bl'a$si, 
Euphol-bia rCllinifem" ;.:\ :12 1- !- B .... ",,; 
Excoccaria agallocha 4 3" + -f- )l ~[ Buddl 
}'('l'uln l\>lnfocti<ln ;)4 78 M )[ +. -I- Bute" 
Pocniculum \-ulgare 4ll 78 + )[ + Calt .. n<: 
Ol)'c)'rrhiza ~Iabrt\ 4 43 :'It :\1 -1- + Calotr, 
Gossypium hil'sutum 4 51 + + )t Cannn 
G}"Innopetnlum cochinchinense __ 55 28 + + Cappa 
Hcdyd,ium spicatum 56 83 -I- 1\{ + M Cartun 
Hibiscus manihot 4 51 + + Cu.s;;iu. 
Hibiscus rosa- sinensis 4 iiI l\f -I- + Celsia 
Jasminum officinale 57 57 + ~[ I l\f Contil\! ,. 
JlISminl1m snmbt\e liS 57 + l\f + ],I Centip' 
J"atropha multifidR 4 3:? -I- i\f I- M C .. r["'I', 
J utiperus communis 4 pp 2.'5 10£ 1\1 + + ChtlllOl 
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A&S P/pp F (1) (2) (5) (7) (6) 

Laurua nobma 4 42 + + 
• Luffa echinata 12 28 1\! 1\[ + + 

Melia azadirachta 59 52 1\[ M + + 
NlU"dolitachys jata.ma.nsi 21 80 ?or l\f + + 
Nerium odorum .• 60 7 l\f + 1\£ + 
Origanuinvulgare 4 41 + l\f + 1\£ 
Pergularia extensa.@ 104 10 M 1\£. + M + 
Peucedanum grlWeolens@ 61 78 1\1 11£ + + 
Picrorrhiza kurrooa 62 72 l\[ 1If + + 
Piperlongum 4 61 M ::'II + + 
Plumbago roses 63 62 l\[ 1\[ + + 
Plumbago zeylanica 4 62 1Ir l\I + + 
Pyrethrum indicum@ 64 24 l\f + + 
Ranunculus sceleratus 4 56 + 1\1 1\1 + 
Raphanus sntivus . 4 pp 27 l\[ l\f + + 
Rhynchosia minima 21 43 + + 11[ 

.. Ricinus communis 4 32 1\t l\f + + 
Rubia cordifolia 4 68 l\f 1\[ + + 
Ruellia suffruticoss@ 65 I + + M 
Snntailim album •• 4 70 l\f l\I + + 
Sesbania aegyptiaca 66 43 M 11[ + + 
Strychnos nux· vomica 4 47 l\[ l\I ·t~ + 
Tanaceturn apr. 4 24 1\£ + + 
Thevetia noriifolia 67 47 J\{ + ~[ + 
'l'hymu9 sorpyllum 4 41 + 1\£ + l\f 
Trachylobium hornemannianum 68 43 + 1\[ + 
Trichossnth08 cucumerina 4 28 + M + 11£ 
Trigonella foenum-graeceum 4 43 11[ 1\f + + 
TriumfeUa bartramia 4 76 + 1\£ 1-
Urginoa indica 6g 45 1\[ M + -I-
Urtica dioica 4 79 + 1\[ + l\f 
Walsum pi!lcidia .• 12 52 ~r + 

CLASS V 
Acacia rugata 70 43 + 
Acalypha indica 4 32 ]I[ :'II ,r + 
Achyranthes aspera 4 3 M 1\1 ::'II -l-
Acorus calamus .. 4 8 11[ !\f + ?I[ 

Adansonia digitata 4 13 1\[ ::'II + ::'II 

Adhatoda vasica 71 I 1\{ 1\{ .1- M 
Adiantum pedatum 4 64 + 1\1 ::'II AI 
Aganosma marginata 72 7 + 
Alstonia Bcholaris 73 7 1\£ 1\[ + l\I 
Andropogon montico1a 74 36 M -+ 
Aneilema conspicuum 6) 23 + 
Aneilema lineolatum 69 23 + 
Anodendron paniculatum' 75 7' 1\[ :'I[ 1\{ + 
Anthemis cotule. ._ 4 24 -1- l\J 
Antliemis nobilis 4 24 ::'II ;\1 
Autidesma ghesaembilla 76 3') -+ 
Arundo donax 4 3t> + 
Asparagus officinf..lis 4 4.') 1\[ )1 :\l 1\[ + 
Astragalus hamosus 4 4:~ 1\[ ,. :'If 
BerbEins aristata 21 11 1\[ :'If :'If -t· 
Bllllnea lacera 21 24 ::'If 1\[ :'If 
Brassiell alha 77 ~7 !-
Brassiea nigra 78 27 :'I [ )[ 1-
Bllddlcjo. Ilsiatica 79 47 + 
Buteo mono~pcrma SO 43 )[ :If i-

r.alt·ruluhL ul've:lsis 4 2-' +. 
Calotropis procera 81 10 l\[ + :'I [ l\[ 
Cannabis sati\-n .. 4 17 ;>.r :If + -:II 
Cnpparis decidua S:? IS )[ -1-
Carum copticum .. 83 78 -:It + 
Cassia lallcoolata 84 4:~ )[ + 
Colsin causcasica 43 i2 -\-
Cont.ml!,{,u cyonus .{ :?I -I- ]If 

Centipeda orbicularis 85 24 l\I }II +- 1\I 
Cerbera odollrun 76 7 1\[ 1\I 1\[ -1-
Chenopodium ambrosioides 4 P :!~ :U 1\[ + l\f 
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A&S P/pp F (I) (2) (5) (7) (6) 

Cicer arietinum .. 4 pp 43 1\[ l\[ + l\{ 
Cinchona calisaya 86 tiS l\[ + l\I l\[ Salvia 0 

Cinnamomum camphora ~7 42 1\[ + 1\[ l\I Salvia p 
Cinnamomum tamala 87 42 ]\[ l\I + l\I Saraca i 
Cissampelos pareira. 4 fia l\f ]\[ + l\[ SausSur. 

0 
Cocos nucifera 4 58 M 1\£ M 1\1 + SiegesL(' 
Corydalis 8pp. .. 88 34 l\[ + M Solanun 
Cotula spp. 89 :!4 1\I + l\f Splmeru 
Cucumis trigonus 12 p :!s 1\[ + l\f l\[ Stachya 
Curcuma longa 4 83 l\f l\[ + l\[ Stnchya 
Curcuma zedoaria 90 83 :\[ l\[ + l\I Stachyt. 
Cyperus canosceus :!9 + Tamarir: 
Dalbergia sissoo .. 12 43 1\[ l\[ + l\[ Tribulu-
Desmouium tiliaefolium 72 43 l\[ -t- l\[ Tribulu: 
Dolichos lablah .. 4 43 l\[ + l\[ Trichilli 
Dryopteris felix-mas 91 til l\[ 1\f l\[ + Trichos, 
Elettaria cartlnmomum .• 92 83 1\[ l\I + l\[ Tussilag 
Ervatamia coronaria 93 7 M + Tylophc, 
Erythriua variegata 4 4:l + Urena I. 
Erythroxyion coca 10 P 31 l\[ l\I M + Valerian 
Euonymll~ l'annaLillum 4 2l + Vateria 
Eupntorium odoratwu 4 :!4 l\[ l\[ + Vitex 11< 

Euphorbia ntoto .. 94 32 + \VithHlli 
Euphorbia tirucalli 4 3') 1\[ t- M l\[ Ziziphor 
Fagon Ill. cretica 4 81 1\~ M + l\[ 
Femia orientalis .• 4 78 + AU'! 
Geut.i,ma kurroo .. 95 35 l\[ 1\[ + M <Appen, Growifl. asiatica .. 4 76 M l\[ + l\[ 

Growi" hir8uta 96 7ti l\[ l\[ + 1. M 
Hagenin abJ$ynica@-- .. 97 67 l\[ + 2. He/iall t hUH ,UlIlUllH 4 :!4 1\{ l\f + :\[ Li 
Heliotropium indicum 4 14 l\[ :\[ + l\[ 3. M 
lIydl"Ol'otyltl "l'litttic{\@ 115 7S 1\[ ::\I l\[ .+ 
Hyptis pectillttta 98 41 + 
Jusmiumu PUbOSCElllS 43 57 1\[ 1\[ 1\1 + 
J at roplul ghmJulifem 12 3') :\[ 1\f -I- ]\[ 4. Li 
LuvallJuill stoechas 4 41 1\[ +- 5. R( 
Ltl\\'H.)nia inonnis 4 4n ?II ?If + 1f 

6. El Leollotid nepetaefolia 73 41 :\[ :M + ?I[ 
Leuca£'Ila glauca .. 99 43 l\I M + 7. Li 
Leucus cephalotes 100 41 l\[ M l\[ -+. 8. C( 
Linum usitnt.issimum 4 P 4ti ]\[ l\f + ::\[ 
Lut1i\ ucuttUlgulu 12 l' 2S :\[ M + M 
Lycium barbarnm 4 PI' 74 :\[ :\[ + :\f 9, LCJ 
Lycopodium ('Iavntum 4 4S :\( + 
1\{arrulJium vulgare 4 41 :\( M M r- IO. L<, :\f.Ltthio\a incnIll\ 73 27 :\[ :\I + :\[ 
Matthioln triHtis 7:l :l7 ,- 1l. Dl 
:\Iatthioln "aria 21 :!.7 1-
}\ [('suu, fern'~\. 4 :17 1\[ :\[ ::\[ + 12. 1\IllCllil,l. pruritn 101 4:1 ?II :'II + ::\[ Rc 
)Iyrist ielL fmgrlUls 102 P f);; :\I 1\[ :\f --- 13. m 
Myrtus cummwlis 4 iill 1\[ M _1 4 :\[ 14. Fo Nasturtium of1leinale 73 pp :!7 l\{ 1\£ ]\{ -I-
N epotu en tariH. ·1 41 l- 15, M, 
Ochrocarpus longifolius .. 103 37 :\f ]\[ + 
Oeiuullll b""ilicum 4 41 :\( ]\[ + :'I [ 16. M, 
Olen cuspidata 23 [,7 l\[ + l\[ 

17. Pnedcria foetida 4 (is 1\1 ::\[ + M R( 
Passiflom foetida 4 [,~, 1\[ l\f .+ ]\[ 
Phyllanthus urinaria 4 3:l 1\{ M + :\[ 18. (R 
Pinus longifoliu. lOr, 2~) 1\[ 1\£ + M 

19. Piper aumntiacum 23 III ]\[ 1\[ + Sc 
Pipor nigrum 4 P 61 1\[ 1\[ + 1\[ 20. Dc 
PrwlUS mahnleb 4 67 l\[ l\[ -I- 1\I 21. D( 
PnulUS porsicfl. 106 67 1\[ l\f + M 22. l'torosdinulll hOl'tenso 107 78 + Po 
Pyrethrum umbelliferum 108 24 + 23. W; 
Hhoum Oluodi 23 pp 63 1\[ 1\£ + l\f 24. Se 
Rosmarinus officina1is 4 41 1\£ l\I l\f + 25. Ai 
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A & S P/pp F (I) (ri) 

}\[ 
1\[ 
l\f 
+ 
+ 
+ 
+ 

(7) 

+ 
+ 
+ 
l\f 
}\[ 

(6) 

Salvia officinalis 
Salvia plebeia 
Sarhca. indica 
Saussuroa. lappa. .. 
Siegesbeckia. orientalis 
Solanum nigrum .• 
Sphaeranthus indicus 
Sta.chys palustris 
Stachys sylvatica 
Stachytarpheta jama.icensis 
Tama.rindus indica 
Tribulus alatus 
Tribulus torroRtris 
Trichillia emetica 
Trichosanthes palmata 
Tussilago farfara 
Tylophora asthmatica 
Urena lobata 
Valeriana wallichii 
Vateria indica 
Vitex negundo 
Withania coagulens 
Ziziphom tenuior 

4 
73 

4 
109 

4 
4 
4 
4 
4 

114 
4 

llO 
4, 

12 
III 

4 
112 

4 
21 

4 
4 

32 
4 

AUTUORITY & SYNONYMS 

<Appendix) 

1. Merr. (A. sativus Schult. f.) 
2. Linn. (Var. Angustifolia) 
3. Mill. (A. indica Royle 

A. vera Tourn. ex Linn. 
A. littoralis Koening) 

4. Linn. 
5. Retz. 
6. Ehrh. ex Willd. 
7. Linn. (G. indicum Lam.) 

. 8. Cogn. (M. cymbalaria Fenzl 
ex Naud) 

9. Lam. (M. pterygosperma 
Gaertn.) 

10. Lam. 
11. Druce (B. arundinacea 

Retz.) 
12. Roxb. 
13. Blume 
14. 
15. 

16. 
17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

Forsk. (C. indica Lam.) 
Maza (C. bonduc (Linn.) 

Roxb.) 
Medic. 
Roxb. (In Nadkarni's book 

(5) it is spelled Cedreia) 
(Roxb.) Nees 
Seem. 
Desr. 
DC 
Poir. 
Wall. 
Ser. 
Ait. (P. acutifolia Poir.) 

pp 

p 

p 

p 

41 
41 
43 
24 
24 
74 
24 
41 
41 
81 
43 
84 
!H 
52 
28 
24 
10 
51 
80 
30 
81 
74 
41 

:r.r 
1\1 
l\f 
1\[ 
l\t 
l\f 
1\[ 

+ 
+ 
l\r 
M 
M 
l\t 

l\f 
l\[ 
l\{ 
:r.r 
M 
M 
M 
'M 
M 

+ 
M 
l\f 
]\[ 

+ 
+ 
I-

+ 
-I
]\[ 

1\1 
+ 
+ 
l\[ 

+ 
1\1 

1\T 
:r.r 

1\[ 
1\[ 
l\[ 

+ :r.r 
l\f 
+ 
M 
M 
1\[ 

+ 
1\[ 

-1-

+ 

26. Linn. (Caesalpinia pulcher-
rima Swartz) 

27. Lind!. 
28. Benth. ex Kurz 
29. DC (S. orientale Linn.) 
30. Linn. (T. monogyna Linn.) 
31. Wall. (Cissus quadrangu-

laris Linn.) 
32. Dunal 
33. Baker 
34. (Roxb.) Blume 
35. Roxb. (A. Jwarancusa 

Jones? Cymbopogon jwaran
cusa Schult?) 

~6. Kurz (Peucedanum Graveo
lens Linn.) 

37. Hook. (Commiphora mukul 
(Hook ex Stocks) Engl.) 

38. Nees (Commiphora myrrha 
(nees Eng!.) 

39 Roxb. (W. & A.) 
4.0. 

41. 

42 
43. 
44. 

45. 
46. 
47. 

I 48. 

Swartz (Poinciana pulcher
rima Linn.) 
(Linn.) Dryand (C. gigantea 
R. Br.) 

Bcnth. & Hook. f. 
Willd. 
Linn. (Pyrethrum indIcum 
DC) 
Schrad. 
(Fr.) Tu!. 
(Hook. ex Stocks) Engl. 
(Balsamodendron mukul 
Hook.) 
(Nees) Engl. (Balsamoden
dron myrrha. Nees) 



• 

49. 
50. 

51. 

52. 

53. 
54. 

55. 
56. 
57. 

58. 
59. 
60. 
6l. 
62. 
63. 
64. 

65. 

66. 

67. 

68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 

82. 
83. 
84. 
85. 

86. 
87. 
88. 
89. 
90. 
'91. 
92. 
93. 
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Miller 
Schult. (Andropogon jwar
ancusa Jones) 
R. Br. (Pergularia extensa 
N.E. Br.) 
Voigt (Ruellia Suffruticosa 
Roxb.) 
Berg. 
Linn. (F. foetida Regel; F. 
Narthex Boiss.) 
Kurz 
Ham. ex Smith 
Linn. var Grandifiorum 
Bailey 
Ait. 
Linn. (A. indica A. Juss.) 
Soland 
Linn. (Anethum sowa Kurz) 
Royle ex Benth. 
Linn. (P. indica Linn.) 
DC (Chrysanthemum 
indicum Linn.) 
Roxb. (Dipteracanthus 
suffrutieosa Voigt) 
Poir. '(So sesban (Linn.) 
Merr.) 
Juss. ex Steud (T. Peruviana 
(Pers.) Merr.) 
Hayne 
Kunth. 
(Lam.) Ham. 
Nees 
G. Don 
R. Br. 
Schult. 
A.DC 
Gaertn. 
Rabenh. 
(Linn.) Koch 
Lour. (or Buddleia a.) 
(Lam.) Kuntze 
(Linn.) Dryand (C. procem 
R. Br.) 
Edgew 
B. & H. 
Linn. & Forsk. 
Lour. (C. minima (Linn.) A. 
Br. et Aschers. ) 
Wedd. 
Nees. ~ Eberm. 
Vent. 
(Tourn.) Linn. 
Rosc. 
(Linn.) Schott. 
]I.-1aton 
Stapf. 

94. 
95. 
96. 
97. 

98. 
99. 

100. 
10l. 
102. 
103. 

104. 

105. 

106. 
107. 
108. 
109. 
110. 
111. 

112. 
113. 

114. 

115. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
!J. 

10. 
1 J • 
12. 
13. 
14. 
15. 
16. 
17. 
lB. 
19. 
20. 
21. 
22. 
23. 

Forst. f. 
Royle 
Vahi. 
Gmel. (Brayera anthelmin-. 
tica Kunth.) 
Poit. 
Benth. 
Spreng. 
Hook. 
Hoult. 
Bcnth. & Hook ex T. Anders. 
(in ref. (5) is Longifolium 
ochrocarpus) 
N. E. Br. (Daemia extensa R.. 
Br.) 
R{)xb. (P. roxburgh;; 
Sargent) 
Batsch 
Hoffm. 
Boiss. 
C.B. Clarke 
Del. 
Roxb. (T. bracteata (Lam.) 
Voigt) 
W. & A. 
Linn. (Vilis quadrangularis: 
Wall.) 
(Linn.) Vahi. Var. Indica 
II.J. Lam (S.indica Vahl.) 
Linn. (Centella asiatica 
(Linn.) Urban.) 

F Al\ULIES (Appendix) 

Acanthaceae 
Alismac'eae 
Amaranthaceae 
Amaryllidaceae 
AnLlcardiaceae 
Annonaceae 
Apocynaceae 
Araceae 
Aristolochiaceae 
AscIcpiadaccae 
Bcrueridaceae 
Bignoniaccae 
Bombaceac 
Boraginaccac 
Bromeliaceac 
Blll"st'raccuc 
Cannabinaceae 
Capparidaccac 
Caprifoliaccae 
Caricaccae 
Celastraceae 
Chcnopocliaceae 
Commclinae('ac 

2 
2 
2 
2 
2 
2: 
3( 
3. 
3: 
3:, 
34 
3~ 

3t 
3'i 
38 
3£ 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49. 
50 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
6!. 
62. 
63. 
6L 
65. 
66. 
67. 
68. 
6!;l. 

1. ( 

:r 
f 

2. C 
g 
tl 
i£ 

3. !=. 



• 
lin-. 

a R.. 

2; 
1 
1. 
1 
1 
1 
.9' 
3 
3 
4 
1 
1 
1 
1 
1 
4· 
1 

'4 
1 
1 
2 
3' 
2 
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2t.. Compositae 
25 .' Coniferae 
26.' Convolvulaoeae 
27 .. " Cruciferae 
28. Cucurbitaceae 
29. Cyperaceae 
30. Dipterocarpaceae 
31. Erythrox!,laceae 
32. Euphorbiaceae 
33. Ficoidaceae 
34, Fumariaceae 
35. Gentianaceae 
36. Gramineae 
37. Guttiferae 
38. Hypericaceae 
39. Hypocrea.les 
40. Irldaceae 
41. Labiatae 
42. Lauraceae 
43. Leguminosae 
44., Lichenes 
45. Liliaceae 
46. Linaceae 
47;' Loganiaceae' 
48. Lycopodiaceae 
49. Lythraceae 
50. Magnoliaceae 
51 ~. Malvaceae 
52.: Meliaceae 
53. . Menispermaceae 
54. Moringaceae 
55: Myristicaceae 
56: Myrtaceae 
57. Oleaceae 
58'~' Palmae 
59~ Passifioraceae 
60 .. ' Pedaliaceae 
61. Piperaceae 
62. Plumbagin'aceae 
63.' Polygon'aceae 
64.' Polypodiaceae 
65. Primulaceae 
66. Ra'nunculaceae 
67. Rosaceae 
68. Rubiaceae 
69. Rutaceae 

27 
2 
1 

11 
9 
4 
1 
1 

12 
2 
1 
1 
6 
3 
1 
1 
1 

18 
4 

32 . 
1 
8 
1 
2 
1 
1 
1 
5 
5 
1 
1 
1 
1 
4 
2 
1 
2 
3 
2 
2 
5 
1 
3 
4 
6 
3 

70. Santalaceae 1 ' 
71 . Sapindaceae 2 
72. Scrophulariaceae 2 
73 . SteruIiaceae 1 
74. Solanaceae 4 
75 _ Taxac2ae 1 
76 _ Tiliaceae 3 
77. Ulmaceae 1 
78. Umbelliferac 14 
79. Urticaceae 1 
80. Valerianaceae 2 
81. Verbenaceae' 4 
82. Vitaceae 1 
83. Zingiberaceae 4 
84. Zygophyllaceae 3 

298 

Frequency of Occurrence v. Fam. 

(Mentioned more than 3 times) 
Leguminosae 32 
Compositae 27 
Labiatae 18 
Umbelliferae 
Euphorbiaceac 
Cruciferae 
Apocynaceae 
Liliaeeae 

14 
12 
11 

9 
8 

Gramineae 6 
Rubiaceae 6 
Malvaceae 5 
Meliaceae 5 
Polypodiaceae 5 
Asclepiadaccae 4 
Burseraceae 4 
Capparidaceae 4 
Cyperaceae 4 
Lauraceac 4 
Oleaceae 4 
Rosnceae 4 
Solanaceae 4 
Vcrbenaccac 4 
Zingiberaccae .( 

193 out of 298 
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It should be noted that the list of plants is only a summary of the information 
available from the abo VII references. Some of the plants are quite well documented. 

DIABETIC RETINOPATHY: Leading Article, Lancet, ii, 653-655, 1959. 
40 years ago, diabetics used to die of diabetic coma. but now it is due 

to atheromatous disease and renal failure. The pattern of the disease is' 
considerably changed. Infections like tuberculosis and osteomyelitis have 
been replaced by neuropathy and retinopathy. 

These two complications if allowed to develop, particularly retino
pathy. will destroy all the pleasures in the lifl' of a diabetic patient. The 
cause of retinopathy is not known; there have been a number of explana
tions offered. but none arc satisfacloJ·Y· 

Professor Ashton has carried out a large mnount of experimental 
pathological work in his department, at tilt, Institute of Ophthalmology, 
Moorfields Eye Hospital. and has put forward a s('ries of sequence of events 
leading to diabetic retinopathy. The earlit'st changes are of the nature of 
varicose veins in the macula. Red dots appear n('xt. in the posterior polar 
region; these are due to formation of capillary microaneurysms which 
spread, and may eventually affect the whole retina. Exudates containing 
lipid form close to some of the aneurysms, and are seen as yellowish-white 
patches. New vessels may form. appearing as a delicate intravitreal net
work overlying areas of retinal ischemia. Hemorrhage may occur behind 
the hyaloid membrane or bursting through into the vitreous, and may be
come organised and vascularised (called retinitis proliferans). 

Similar aneurysms have been known to occur in the conjunctiva, and, 
in the retina in other conditions like malignant hypertension or Eales' 
disease. Occasionally, in sickle-cell anemia. 

The cause of formation of microaneurysms is not definitely established, 
but probably it is due to some kind of metabolite changes in the deeper 
cells of the retina and that is why diabetic retinopathy is common in badly 
contrQlled diabetic patients.--J. C, Patel. 

The Minimumest.-The woman was taking out a liCe insurance policy 
and trying to answer the innumerable questions to the best of her know
led~e. 

, ·· .. Now,·what." queried the insurance man. "do you consider to be your 
maximum Weight?" . 

'''Hmmm .. , I should say about 148 pounds," she answered. 
';. "And your minimum Weight?" 

.. ' The woman paused, perplexed. and then beamed. 
"Oh, of course-S lb., 7 oz."-(The Bright Side, J.A.M.A., 170: 11, 209, 

1959.) .. 
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waft .1.1 ± 0.1 f ""YN In 22 "''''1'. . 
G9. One cxprrhlll'lIt WOH alRo Irled III which 10 female 

. were expoRel! RlrullltaneollRly to radiation nil" oXYl!'cn; 
another 10 mice expoR('d to oxygen only. l,Jnforlnn,~t@IIV.·~. 
tlWRC mice could not be.ob.crved dllrlng thl' radl"t!on 
callRe of (Ianger -to the- oITlll'r\'C'i"; nn.1 when ohRervntlonl 
wt're resulllt'I!, 8 or till' expl'rlml'lIflll anel 7 or Ihl' ('ontro) 
mice \VcrI' IIlrl'ady dend. SineI' no IIv('ruge Rllr\,h'1I1 
cOllld 'he BlatI'd, .thrse rc'sII It,,"nrj.- iiii-t lI"tl'<I In tbe 
lremnle mice lire Rlgnlflcnntly less Sl'n"ll.Iyc to oX~'gl'n than' 
mnlel<. At a ptl'RSllre' of (i atm. the r"n,nl" slIn'h'al times 
were 80.wl<lI'IY '1IIRpl'rAec) thnt .·"pl'rlnll'ntat\.on \VIIS <lIIl\clllt. 
Iror thlK r .. n."n. sirl)lIltnnt'''"s I'XpC'""rc'~ 10 rlllllniion nnd 
oxyg('n e01l1tJ be l.rlc·.1 only In \IIall'~, 

Plant Materials Used by Primitive Peoples 
to Affect Fertility' 

Henry de Laszlo and Paul S. Henshaw 
Fertility Researcb Center, Coll1brook, BlIcks, Engla/ld, and 

planned Parentbood Federaliol1 of America, l11C., New York, N.Y. 

R:
'CI~N'l' publications U-3) have stressed. the 
need for fhlding inexpensive and harlill.ess ol'nl 
agents cnpahle of controlling human fertility. 
Numerous agents are known whieh affect fi~r

tility, both in a positive and a negative sense but 
have side effects, some of which are undesirable. One. 
method of finding useful materials is the screening 
of naturally occurring substances to discover those 
with the optimum characteristics that will guide chem· 
ists to the synthesis of the ideal drug. 

As work goes forward on other approaches, it llllly 
be profitable to consider the information acquired by 
nncient and more remote })('oples concerning the. u~e 
of herbs and various plllnt materials for fertility COII

trol purposes. Such informution, almost complrtely 
un evaluated, . is available in fragmentary form about 
many plants found iii all latitudes. It comes primnrily 
from the collected folklore of primitive peo iTe!; from 

e lit. ture of so·e.'tlled "popu ar me Icine"of 'Vest· 
ern cultures, from 19t -eentury books on Ine Ica. ot

. any, andtrom old materIa medIca. 
- InformatiOn from such sources is to some exwnt 
held in qucstion by moaern investigatt;Il's who often 

) dismiss the ncconpt.'l as superstitions or "old wives' , 
ta}(·s." Confidrnco ill snch sources of informat.ion mil)' \ 

he strengt.Ii,·nl'd, hOWc'VI!r,' hy rl'cogilizing examples of 
\':lllInhlo (!"ng-s 1·(·Cl'Ilt.ly.isolllt"c1 from plnnl.s. IIsl'll hy 
primitive propl!!s ftll' gl·'II'I·nt.iolls. 

(~., Many soils have heen c1aimell to cure human ills; 
molds from them prodde 118 todaY:lvith v:lllIlIhlc 
antibiotic'S (4). 

2. The powerful antithl'ombic agent "Rutin" is 
found in Rltta grat1I'olcll .•• 

. /3 .. M·usde relaxant Tllho-Curnre is ext.rnctccl from 
'--.: the Indian .arrmv poison of Guiana ("). 

4. The h('art·regulating agcnt, erntioaegoIic aeid-, 
~ a.nd other unidentified adive substances are found 

in Crataegus 'oxyacantlw (6). 
5. The alkaloids of Indian Rauwolfia sllrpcntina reo 

duce blood pressure and act as a general setlative 
(7). 

6. The glucoside Foliandrin from the oleander ~hruh 
provides n cardiac stimulant of grent value to 
elderly llatieilts (8). 

7. The coronary stinmlant "khellin" is obtained 
from AlIIni lIisnaga (9). 

8. The antimalarial "Fehrifllgine" frolll H~·,Jrnn· 
gea (ancient Chinese Chang-Shan roots) has been 
isolated and synthesized yery T('('entl.v (10). 

Even greater ronfidcnre may bo gained. by rrferring 
10 the recent seirlltific literature (2) on the desert 
herb, Lithospennum ruderall', used by Indians in the 
southwestern part of the United States fot fertility 

. control purposes. 
The authors, working S('p:ll'llti'ly at first, ha\'e ac· 

cumulated n list of more thall 100 plnnts reportt·d to 
contain substances that affect hl1man rep I'od nction. 
TIII'se 1111\'0 hc('n ('Inssifil'cl illto thrce (·nt.·gOl·ir~: 

O(' .... -~o·(·alln(1 .urill eOIl·t.rn'·(·pt.iw!R thought 10 ('.all~O 
t.emp<>rary ~I·erilit.y. 

Oc,-Huhst:tnces whil'h in ('ertaiu dOSOH :'rc lwlh"'e,1 
to interfere with implantation or gestation but wlth·1t 
might well prO\'e to be in d:lss Ocif URcll in slII:llIer 
(·oll(·cnt.m tions. 
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c.--mnmcnag<!guc.s, plant materials beJi<wcd to 
menstruation, many of which nfter investi· 
ritight be I'ut in !'1n~R Oc whon thoir Il(,ti\'O 

ill.lnsioll in the rOlllpii:ltioll or Table 1. The plant 
)l;IIIH'S hllve h('1'1I list.ed nlplwlll'ti<'lllly :lIld the (':tte~oI'Y 
((j(., (Jr" 01' Oc2 ) is shown. It is st.I'Pss(,fl th:lf. so fal' 
:tS is knoll'n, 1I0nc of the plant !ltlltel'ials (,x(,l'ptin~ 
Lithosp(,1'II1U1II extracts) ha\'£' he('1\ stlldied fr01l1 'UtI' 

stllndpoiltt of deleterious sidp ('!Teets. SOllle of the 
plants' listcd arc known to cont.llilt poisonolls sub
stmH'es-any indiscl'illlillllte'l\sP wOIII(1 he flallg-I'I'OttS. 

iplcR 1111\'0 hoon isolat.ed !tna tlteir thornpeut.itl 
.L;puitivity determinod. 
~~i 
',f;Sixty of the plnilt.S for whirh full seientific nam('s 
,arc available and for which there is some information 
.(though mostly unscientific) have been s('leeted for 

i'1.lt' 
,:)~" 
,q" 

TABLE 1. Selected IiRtof plant.s reported t.o rontaill snhstall~es thnt. affprt. hum;])) l'<,prodtH·tioll. 

Hot.anirnllianw ·CUllIIUOU Harne 

L. ynr:row 

.dnanas e01llO~u.~ L., Merr. pineapple 
(sativa L.) (12) , 

Anodr.ndron panieulatu1lt 
A.DC. (13) 

Apocynum androsaerni· 
folium r.. (14) 

leurapaRci!<itong 
(',rceper 

dogballe 

Ari.qacma ttiphyllu1lt (L.) in<lian t.urnip 
SdJlltt (.15) 

Aristolochia clematiti.q L. birthwort 
(16) _ 

A.qar1I11t MlIaden.qc L. (17) wil<l ginger 

A.~clepia8 lIallii Gray (18) milkweed 

A·"'/('I'i<1 .• '<!lriaca J~. (1.9) pctit.s-corhollS 

A'<l'llra.rlll ... o/jicillalis' J '. Ilsparag.lls 
& acuti[olia L. (20) 

.d.~pleniltm adiantum- bla .. k spleenwort 
nigrum L. (22) 

Bahia di.Qsl1cta (Gray) "b~·iHt('.J I1w.licine" 
,': Britton (18, 23) 

Begonia, balmi.~iana IJ('gnlJ ia 
Rniz. (:11) 

11]lr.Qo7lilllfl. (·m .• si!o/i". lHllJ .. h" 
, lI.H. K. (2S) 

,Caladium ."'[/Ili,nllln ""lit. poisoll al'1l111 

(26) 

COllltt.r.v anll group 

N. Europe 

M:llaya 

Assam 

N. America 

N. Amcri .. n (Hopi) 

1I ungary 

Or, Or •. Po\\,.I"r('.1 plant. mix .. ·.] wit" lIor
Illa! .liet (~;i-:'O% rone) to SltpprCRR 
('"trlts; hot infusion \IQe.j 

Oe,. Unripe pinenl'pie juice taken rnw, 
somet.imes salt ndded 

Oc,. Hoot. CTushetl' in water t.n "ell :1 or :, 
timOR a ,Iny nt inten-als of 2-3 hr t.o 

• :1i.1 pnrturit.ion 

Oc. Hoots boil!"1 wit It wMer lind Iiguitl 
drltnk onee a wcek 

Or. lleco('tioll of l'0ml.'re.l, <lripd ront, 1 
tel' in % gla"s ('old ,\'atc~r "Ir:til,,·.l nn.1 
drunk prcvcltts ('onreption for 1 yr; 
two thshot infusion rcnders' perll1ancnt. 
~terility 

Or, Or •. Seed part,s l1RC(1 to IHeyent fer· 
tility alJd JIlelJ~trual pain 

N. America Oc. Hoot lind rhizome hniin.l ~lo\l'I.,' in a 
a little water for a long period; decoc· 
tion drunk by women 

Colorado (Na"aho) , Oc. Infusion of plant drunk after child· 
hirtlt 

Quebec, Canada 01'. Hnnclful of rools anel rhi7.onH'~ arie<l 
and powdered, infused for 20 min in 
pint of wllter Ilnd drunk t.o pl'od\l~e 

ft·tnporary sterility 

S. Buropa . Dc, Oc,. Fresh or drie.l berr), .lco(,"<'1.ion 
drunk as cont.raceptiyc; fruit or plant 
infusion drunk to induce menstruat.ion 

India-Himalayas, Oc. Considered in YU'1ani system of medi· 
dne to produ"e sterility in woman 

N. Amarica (Navaho) Oc. Infusion of roots hoil .. cl :10 III ill , 
drunk j,y womcn <luring I11pnst.rn:ltion; 
sn iii to he used by both seX('g 

C.America 01' •. Promotes menstrnntion 

C. AII)('ri~n (OIlX/I"I1) Or,. Hllrk, )"I1\"'H, :",,1 fruit u~"cI to (IX,,"! 
1'1:h'f~lItn; ronf~ lI'-1.l'd hy IlIdi:IIIR 0(' 

OaX:Wll t.o I'mciu!'.· t'xl'll!HiolJ 

8. America (IlIlli:lIl) Oc." lJoarel of 1'1:JIltN lI~c.l 10.,' lu')ian 
WHlneH to rClId('r tpllIl'ornry- 01' pertH:1.* 

B('flt. 'stt'rility: (III t W(I O{'(':I~i(lll~ E"'j. 

fi"lIt Iy /\ r:a('t':H' . '; ~t flll~ SII"rllI:, j flg'(' II P

Mi" 1111,) ("II i .. I,' grOldhill ratN 
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'l'ABI.E l.-(CnI1U"'l/I'~i) 

Botall icnlnume 

Callicarpa sp. (27) 

Cap,~ellab ursapastoris 
(L.) Medic. (28) 

'" Cniclts bencdictus J,. 
(Carbenia benedicta 
Adans) (2.9) 

Ca.q/illl' ja linaria/?· f 01 ia 
Benth. (30) 

Caulophyllu.m thalictroide.~ 
(L.) Michx. (31) . 

Chenopodium album L. 
(32) 

Cicuta maculata h (33) 

Cocos nucifera J,. (:14) 

Cordia quarcnsis GUrke 
(35) 

(Daemia eztensa R.Br. (36) 

Dalbergia terrllginae Hoxb. 
(ferruginea Roxb. ') 
(37) 

Common name 

argerarger 

hirtentaschelkraut 

t.histle 

indian paint brush 

squaw root 

'Veisser gansefuss 

spotteil cowballe 

green COt~Ol1Ht 

os segi 

phala kantaka 

balilJngnn 

Dio,~corea ,qatilJa 1,., var. tjarri 
Rotunda (38) 

Dryopteris fiUx·ma.~ (IJ.) malefern 
Schott (21)' 

Rntada .~canden,~ Hcuth. pi 'ala 
(38) 

/,;"i-mIJlUum ,,1/';11111111,. IIlIIT""lI'orL 
(,~9) . 

. Rriogo1tum jamr,qii nf'nth. alltl'l"l'e sage 
(18,2.1, 40) 

G28 

Torres Straits 

N.·Europe. 

N. America 
(Quinault Indians) 

N. America (Hopi) 

N. America 
(Chippewa Indians) 

Hungary 

America (Cherokee) 

Africa (Masai) 

India 

West Indies 

Cnpe York, Australia 
(Kawadji) 

EIlTOpe 

Australia (Kawaflji) 

N .. I<lllrol'o 

Ari7.(Jlln~ (N:I\'aho) 

'$,,\ 

.~ 
" j': 

--.-......;~ 

Use; COJIIIlI<'nts 
;~'- i" 

.' 
Oc. Young leaves well chewed IIntil worn·; 

en's bodies arc saturat.ed with the, juice';. 
swallowed; causes permanent sterility ,l 

Oc, Powdered plaut mixed wit.h normal 
diet (25-50% ('one) to inhibit the, 
estrus cycle; hot infusion nsrd :IS em·: 

; 
lIIt'nagoglle ! 

.t 
Oc, .. Brewed and t.aken a~ tea 

-ac. f f A decoction of this vlnnt wa~ 89me· 
times used-ns it dried up the men· 
st.rual flow" 

Oc" Oc,. St.rong decoction of 5-30 g pow· 
dered root taken toexpedit.e parturi· 
tion and menstruation 

• Oc. Powdered . plant mixed' with normal . 
diet (25-50% cone) found to suppress 
cstrus ('~'clc 

Oc, Oc,. Women chew and swallow roots . 
011 4 cOllsecutive days to proouce per· 
manent sterilit,v . 

Or., Oc,. "Milk used; "too much mny be, 
injurious." People in .Tava afraid to 
drink milk of coconuts (ripe or unripe) 
hC<':tusc it is helim'ed to diminish Hbido 
or fertility 

OCt. Pier-os of root. chewed by girls 

01'. Leaves used in t.he prcparat.ion of a 
purgat'inlmcdicinnl oil·for amenorrhea 

• and dysmenorrhea 

Oc,. Decoct.ion of woo(l of ~tCIll or root 
used as emmenagogue, and in doses to 
illduec cXJlul~ioll of fctns 

Oc, 'ruher (':lit'll raw early lnorning on 
cmpt.y stomach; womlln lies down and 
drinks nothing all day in attempt to 
ht'(~ome perm:(nellt.ly sterile 

Oc,. German women used root t.o produce 
expulsion of fctus and stcrilit~·; Tartar 
women used seeds for same purpose 

Oc, Genernlly eat.en raw, sometimes 
roasted; takcn in early morning 011 

empty stomach, after which woman lies 
dowu and does. not drink throughout 
the tlay 

Of'. Jo'ill"ly grnllllfl If'It\'I'M; r. .Ir","~ iltk"" 
in witH' after fl1(~11Mt.rllnt iun l'n~\'('lIt" 
('ollt'ppt.iolt for !l d:t'y!4; fOOt. ":lUR('M 

~t('rility 

0,.. Root. hoi led for 30 min anti 1 <'lIpful 
drll"k Ity WOlllan "nring JI" .. "qt.rn:,fion 
to I'rPI""t. '·""<'I'I't.i",,; II.,'d loy hol.h 
tt(·X(·~ 
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Botnll ieal name 

ElIl'atoriUlIt odoratllii 
(41) 

Fraser~ ,speciosa DOl: 

(42) 

GCI'o.nill11t roberiianlll 
(43) 

Go.~s.'ll'ium herbace/l/l 
(44) 

Iledcl'fl hdi); L. (4.;) 

Hellr/Joru,q niger L. 

Lel/carn" gla1U:" Bt'" 
(47) 

Licllala ~p. (48) 

Lilhosl'r,.,lIlI/II on'en.' 
L. (S2) 

LitllOspCTm /I m rutiN' 
DougL (-W) 

Lom%l,Il.'ll/ulII r"fl' 
Raj, (.W) 

LlIflOdil; 111 dicllOiollll, 
Sw. (51) " 

Afallotus 81'. (48, .52' 

MOlltalloa tom(1Ito811 
('cry. (."4) 

Na.sturti /I /II officinal, 

Ori,qanum "'''.ioTall'' 
(56) 

P/lOradendron P'II"'S' 

. Nutt. (57) 

Plantago lancco/ata 
(58) 

l'olygon 1/ III- hydropi) 
L, (5.9) 

Populus alba IJ, (60 

N", .. I1l"rillll.'l oniriufll 
I., (ti!) 
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Botanical name C01l1nlOn nanlC 

xtokabal 

TABLE l.-(Vontinlled) 

Country and grollp 

U. 4-merica (Zapotcc) 

Use; comments 

Dc,. Root. used; 111allt consecrnted to god· 
, dess of. pregnancy and ehihlbirth 

Frascra spcciosa Dougl. deer's tongue 
'(.f£) 

Nevada (Shoshone) Dc. " ••• a half cupful taken once in a 
while" as, a contraceptive 

Geraniu:m robcrtinnum IJ. rlll'roditskmut c. Jl~ur()pc . Dc, Dc •. To stop exrcs~h'e hemorrhago at 
mOllat-mation , (18) 

GOssypillm herbacellm L. 
, (44) 

Hedcra helix L. (45) 

Helleborus 71i,l}cr h(46) 

LeucI'c7la glaur.a DenUl. 
(47) 

Lieunla. sp. (48) 

Lifhospenn1l1n m·vense 
L. (3£) 

Lit hOSpCr1ll-111ll "lItlcrale 
Doug!. (4.'1) 

Loma/ophJlllwlll rcfifY.!:uIJI. 
; Boj. (50) . 

Lygodiml!- diellOtolllum 
Sw. (51) 

;j{allotu.~ 8p. (48, ~ 

JIonta7l0a tomcnto.qa 
Cery. (.54) 

NCIst11rti1lftt officinala (!is) 

Origanllm majorana L. 
(56) 

Fhnmdendron flnvcscen.< 
Nutt. (57) 

Plantago lanc(1olata L. 
(58) . 

i'olygon I/,m h!l~ll'Ol'iJla 

r.. (59) 

POllulu,q alba J,. (60) 

Rt),~m(lrillu.q officilllliis 
L. (61) 

Kula !11'nVt'o/t'ns L. (r.::) 

cot.ton root 

ivy 

christnws rose 

ipil·ipil 

win 

grolllwell 

S. America 

:\1 ('.Ii tcrrallean 

Em'ope 

W. Indies and 
Central America 

Solomoll Islcs (Rukn) 

C. Europe 

Dc. Creoles give a del'.()(·.t.ion of plant root. 
for contraceptive; also give seeds to 
mothers to incrense lactation 

Dc. The finely pulverized berries drunk 
after puri1ication; dose of 1 dram 
causes sterility 

Dc,. Solid extract of root., 3-5 graiM, 
taken to induce expulsion of t.he fct·ll~ 

Dc" ,Dc •. Decoction of root and hark l1~ed 

Dc. Out.I'r pnrt of root "<'11('\\,,'<1 ,,,"I 1I"',d-
10\\'e<1 hy both sexes 

OCt. Pow,lered plant mix!' •. 1 with 1I0rnl~] 

fliet (25-50% r,onl') and used to 8llp· 
press the estrus cy,~le 

Il('mishaw or stoneseed Ne\'ada (Shoshone) Dc. ColU water infll"ioll of roots taken 
daily for 6 1Il0 illsllr('s Rt('rility 

]lIlssn. :Madagascar ·ac,. One or two hu<ldillg' flowers eat('n is 
po\\'erful ollllllellllgogue 

asam Solomon Isles (Buka) Or.. Hoot e1H""(',1 wilh hetel and SOIlHl of 
mixturc 8wallowo,] 

hnholon O('oania (Buka) 0(1. S('wpings from root "hewe<l wit.h l, .. tel 
mixture and H\\'nll<l"'I',l 

zoapatle C. America (Zapotec) 0(1" {)(',. US!'d for diffi~lI!t p~rturit.ion an,\ 
post.part,\llll uterine ltcmorrlt:lg .. s 

r.reSHon \V. Europe Dr.,. Cookcd or cllten raw, it assist.s lllcn· 
strulition and TC)lllOV('" fduB 

marjoram Germany OCt. 'l'ul<cn as a t"l1 Iluring JIlCllst.rnation 

American mistletoc California (Indians of 01',. Tea malic frOIll I<m"cR 
Mcndocino County) 

Rpitzwcgeril'lt C. J~lIrope Oc. Powdered plant mixe,1 with normal 
diet (2;'-50% cone) slIl'press<:'R I1st.rus 

wat~r pepp",. C. Europe Dc, Or •. {,iquid' extract of powdered plant 
used 

white poplilar 1I1etiiterranean Dc. Poplilar superstition thnt t.hO) hark 

rol-tmnary C. AIl1(H'j,oa (Opal,a) 

rue 

til ken with the kidney of the mule 
,'aUBes Rteriiity 

Oc, Oc" Dc •. 't'ea made or rosemary :int! 
the "ocean art.emisia" for fert.ility 
cOllt.rol 

(I,." (}I' •. Hot tic('udiull of plallt.. I oz t.o 
I 1" of ,,"ater. nllo\\',',1 I" stand for S 
hr aud tl"'11 drullk In !'I'f.H1lOt., ",""slrll' 

"ti,," j larg"r dns('." i"d",'" fel:ol "'1"11. 
:-lIon 
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Botanieal name 

Sangu.isorba officinalis 
L. (58) 

Common IWllle 

garden burnet 

TABLE l.-(Continued) 

('oUIII ry and group 

C. Europe 

Semecarpus anacardium 
L. (63) 

pavak or agni tree India (Hindu) 

8nri/acina slcllata (L,) 
Vest, (64) 

UI'f'lIa lob(1'ta L. (65) 

ribllrn1l1n. p7'lInifolium 
L_ (66) . 

Vile;/; agnils-castus L, (53) 

r-il,·./: 1It'!llllldo L. (') (67) 

fa Ise soloJllonscal 

\nlZawuza 

hla,'\{ haw 

1U0ncilpfeffcr 

l'a]>a ra n 

. --------".-~.~-~-- --._-------_. 

NCl'lula. (Indians) 

New Ireland 

Italy 

C. Europe 

80\01llon Isles (finka) 
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troIs fertility; hot d('('()('tioll taken 4 
or 5 days. before menstrulIl period 

Oc, Sterility increased with jn('f(,~8ing 

d08(,S; retardation of estrus obs('f\'cd 
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TIle Occurrence of a Group Transfer Involving 
Enzyme (phosphoglucomutase) and Substrate l 

• 
Victor A. Najjar and Maynard E. Pullman 

Department of Pediatrics, Tbe JoblJS HO/Jkills U1liversity Scbool of Afedicille, 
and The 10lms HO/Jkim Hospital, Baltimore, Afarylalld 

T lIE transfer of a reactive group invoh'ing 
substrnte and 0nzyme was postulated by DOl1-

dorofl', et nl. (1) for sucrose phosphorylas(,. 
This was based on t.he interchange of phos

phate between glucosc-1-phosphilt., find ta(lioartive 
inorganic phosphate in the pl'l'sencr of the ell ",Yltle. 
Jagannathan and Luck (2) later suggrstcd It similar 
trl1ll5fer mechanism for phosphoglLH'olllutase, bnsed 
on the exchange of radioactive phosphate bctween 
glucose-I-phosphate and a proposed enzyme-phos
phate, They suggested the following mecha nism : 

trall51'('r of phospliate froll1 erystn 11ine phosphoglll
c01l1utase (4) to glllrose-l-phosphatc and glllcose-6-
phosphate with a net synthesis of glllcose-1,6-diphos
phnte in rclativ('ly sllhsf.nntiallllllollnts, Thc following 
two-st('P mechanism was th .. rdore postulated: 

Glucos(,-l-phosphatc + phospho'(,llzYIlll'::=! 
glucose-1,6-diphosphate + dcphospho-enzYll1r; (1) 

Gllleose-1,fi-diphosphatc + dephospho-cnzyme ::=! 
glucose-6-phosphate + phospho-enzyme, (2) 

'rhis mechanism differs from that propospd by 
Jagannathan and Luck in three rcspects, (i) GllICOSC-

Glucoso 1 phosphate Ggl\lcoso·l g I \leose· (). p h 0"1' h a tc 

+ { / "-phoRpha tc phosphate + 
"- / 

Enzyme-phosphate ellzyme cnzyme·phasphate 

As is indi":\t('d in Uw <liagr:lI11, the 0IlZYII1P-phos
phllte eOllld ('ombillc \\'ith glll(·os('.l-I'hnsl'h:df' Of glll
cos,'-6-pho~Jlhate to fprlll a dOli hI" lillk \I·ith glu('ose 
throug-h two phosph:dp ""lids. This rOll1l'olllld ('ould 
yi<'1d enzYlllp.-ph"sp!J;,f •• nlld dll(·os('.l-phosp~;jtf' or 
glu('osp-fi-p"osphate 1,,1" R split. lit (\,(, :1l'pl'opriate 
!JOlllk 

\{f'('cntiy, Najjar (.?,l l"I'porf,''] dir('d ('yidpn('(' of a 

1 ThiR inY{'!-'tig-ntilln \\'n~ ~lIpport('ll 11y n rf'!-,parf'il gra11t 
l'I1S. c: :~~~n-c .. (I'nlll II!!' llili .. .;jnll of itpl-'f'ar('h (;rllIlt!-t, KH
tional In!-l.tilut,·,,, of If/'HIIl!, lTS. Pllhli(' JJf'nltll ~i'r\"ic('. 

May 7, ](151 

1,6-dil'hosplwtc is an twtllnl readllllt that a('('llIlllll:ti('~ 
ill the llll'dilllll as a jl}'(,dll('lllf th(' ild('r:ldioll 01' ('ill"'r 
of tile IH'xOSC phosphates lind the phnsphoryllltpd en
ZYJllC rat\}('r than as a part of a t.ransient en7.\'11\('
slibstrnt" cOlllplex. (ii) TIl<' (,!1ZYIll(' ('xi,ts in a ]',llf,S
phnrylnt('(l St.:lt.(' as \l'dl as in a dcphosl'horylntpd statf', 
rntlll'r than in the plJ{)sphorylntt'd state alml('. (iii) 
This Jll('CllHllislll !llso a(~(,ollllllodah's gll\('osc-l,().dlphos
phnle ill a mannel' qllite befii.till!; its C01'1l7,VlllUtic 
1'1I11.-tioll. . 

Th" validity of this mechanism was estllhlisil('(l by 

G:1l 

-f • 
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Cherokee belief and practice with regard to Childbirth~ 

Cherokee belief and practice with regard to 
Childbirth 1. 

By Dr. ?RANS M. OLBRECHTS. 

Summary. 

Introduction. 
1. Sexual Life. 

b) Husband's Tabu's. 
6. Partus. 

2. Conception. 7. After Birth. 
3. Abortus. Cor:t!·:1~epti\'es. 8. Care for Child. Child-life. 

17 

4. Juring Pr.:!gnancy. 
5. Tabu's. 

g.Raising the Child to become a Witch. 
Twins. 

a) Pregnant \\,oman's, 

Introduction .. 

Some of the Cherokee Indians of Western North Carolina, where the 
followlJ:!g observations were made, still cl:ng to their aboriginal beliefs and 
customs with a tenacity which is unequalled by any of the other Indians living 
on reservations East of the Mississippi. 

Th1s is soon accounted for. when we know how secluded the Cherokee 
live in ~:leir Oreat Smoky Mountains' settlements, how difficulfof access some 
of these are, and how primitive the "mountaineers", the white popu1ation of 
the region, the only whites with vV'hom the Cherokee come into ·sparing contact. 

Ti1e credit for most of the work done on the Cherokee is due to the 
late JAMES MOONEY, of the Bureau of American Ethnology, Smithsonian 
Institution, som~ of whose publications on the subject are cited in the course 
of this paper. The subject on which .MOO?\EY was working when his untimely 
death put an end to his activities, viz. the Cherokee sacred and medicinal 
formulr;s: prayers, conjurations and incantation$, was again taken up by the 
present author at the request of the B. A. L; a study was made of more than 
500 medical prescriptions and formulas, written in the Sequoya syllabary (a 
syllabary of Cherokee invention),. and the res1,llts will be made known. in a 
forthcoming publication of the B. A. E.: .\loONEy-OLI3RECtITS: "The Swimmer
Manuscript of Cherokee Sacred Formulas and Medicinal Prescriptions". In 
the following pages the beliefs and customs pertaining to Childbirth and the 
practices connected with these beliefs are described. 

1. Sexual Life. 

Since the manuscript, to which this discussion is partly an introduction .. 
does not contain <my formulas dealing with love-matters, as e. g.: 

I With the permission of the Bureau of American Ethnology, Smithsonian rnsti!utio~, 
for which the data were collected. For ~he scientific identification of the "me:licinal" pl:lf::s 
collected by the Cherokee medicine-men for me, I ~;n obliged to Mr. PAUL C. STANDLEY, of 
the Uni(ed States Ndio'lal Museum, Was:Jington, D. C. 

Anthr')pos XXVI. 193:. 2 

'. ',-:-" .",~~, .. .,. 
~,""'~.4~:'_ ,'" ~ .. _" -'I! ... ., .... 
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. 
conjurations to gain the affection of a woman; 
to destroy in a particular 'woman the promis~uous tendencies she has 

shown; 
incantations to take vengeance of a woman who has scoffed at sympathies 

proferred; 
to sow discord between a couplc of lovers, &c.; 

it has not been considered necessary to go into such minute details on this 
score, as has been done with matters pertaining to purely medical lore, which 
constitutes the bulk of the material offered in the Swimmer-l\lanuscript. 

Two more mss., on which some work has already been done, and of 
which the publication is contemplated, will afford a far better opportunity to· 
treat at length of such topics as: Sense of Shame, Puberty, Sexual Life, 
Adultery, Sexual Pathology, &c. 

2. Conception. 

It would seem, at first blush, that Cherokee ideas on this subject have 
been considerably influenced by the views of their white neighbors. This need 
however not be the case. There are less civilized peoples whose conceptions 
about disease and medicine are not any more reasonable than the Cherokee'S, 
and whose explanation of the process of conception is even more rational (d. 
e. g. KLEIWEG DE ZWAAN, "Die Heilkunde der Niasser", Haag 1913, 
p. lSs.,-159). 

Male and female alike, "produce the matter which becomes mixed and 
goes to form the child" in the womb of the mother. In some cases, this matter 
is mixed righta~vay, in which case they will have a child right soon; in other 
cases it may take several months, or even a couple of years. 

"She is pregnant" is rendered: ganifldr;. 
I t is held that unsimultaneous detumescence can not produce offspring. 
There is no clear conception as to the origin of the soul of the child . 

. The majority of the informants say that they do not know: "they have never 
thought of it." The keenest of the rr.edicine-men, Ww. 2 thought that it came 
along with what went to form the body of the child, and was therefore secreted 
by both the individuals concerned in the act. 

A woman knows she has conceived by the stopping of her menses. 

3. Abortus. Contraceptives. 

Abortus is totally unknown; cyen Ww., my best informant (a man of 56, 
prominent medicine-man, holding a leading position in the tribal organisation, 
twice married, high school graduate), had never heard of it, and I had a 
good deal of difficulty in making him understand what I meant. He was 
horriefied at the idea, and I noticed that his esteem for the white people and 
the ways of some of them was not improved, when he finally grasped the idea_ 

• Ww., 00, OL., DEL. are abbreviations for the names of the informants used: Wlli
wrJsti, QganstQta, Qlly and Dgliski. QUy was a mid-wife (aged 80 years); the others were 

medicine-men. 

't," 
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It does not see~ to have dawned on them that the foetus can be tampered 
with at all, and to do so, Ww. thought, would be murder out right. As he 
put it: "You might as well cut a 5 years old child's head offl" 

Of contraceptive measures, they do not seem to be quite so ignorant. They 
know one: 

thiLly !!sti Cicuta maculata, L; 
Spotted Cowbane; Musquash Root; 
Beaver's Poison; 

the roots of which are chewed and swallowed for 4 days consecutively by the 
woman who wants to put an epd to her conceptive abilities. It is alleged that 
if a woman uses this, she will become sterile for ever. . 

From a point of view of morals, it is considered nothing less than a 
crime, and none of my informants knew of a case where it had been used. One, 
Ww., said that he never knew it to be used, but that he imagines that it might 
be used by a woman who cannot keep her children alive, or when it is con
sidered that "partus" would endanger her life. But even then, he said, they 
would not do it, "for a woman will just as lief take the risk of dying with her 
baby, rather than to live without a. child". 

There is a vague hint by some of the informants, at the possibility of 
promiscuous women lising this drug, especially if they are, married, SCI that 
there can be no material proof of their misbehavior. But sUbstantial evidence 
to prove this impression could not be given. 

When we consider their total ignorance of abortive measures and the 
scant and vague knowledge of contraceptives, I am inclined to think that the 
Cherokee hold the only means known to them from the white settlers. As is 
well known, at an early period of its growth the plant closely ressembles 
parsley (Petroselinum saiivum, HOffM.), and parsley has been, and still is 
popular in several European countries as an abortive 3. It is still now used 
in official medecine as an emmenagogue (U. S. Disp. 19 th edit. [1907], 
p. 1393). 

4. During Pregnancy. 

As soon as a woman feels she is 'with child, she infonils her husband 
and her friends about it; soon the whole settlement knows about her condition, 
and she becomes subjected to the multifarious tabu's and injundions relating 
to her condition. The most important of tile latter is that she be <'taken to the 
water" every new moon. 

Going to the river to pray, to be prayed for and to bathe is the out
standing ceremony of Cherokee ritual. It is now fast disappearing, and only 
the staunch and conservative oldtimers cling to it as to one of the main 
vestiges of aboriginal re1igjon~ 

There are several occasions on which the Cherokee should perform this 
ceremony; as a whole, the ceremony is pretty much the same in every case; 

l Cf. VON HOVORKA Ul1d KRO:-iFELD, Vergleichende Vo!ksmedizin, Stuttgarf 1908, I; 
p. 170. -- LE,\lERY, Dictionn. au Traite ul1i1'crsel des Drogucs simples, Amsterdam 1716, p.417. 
- DODONAEUS, REblBERTUS, Cruydt-Bocck, Antwerpen 1644, p. 1176. 
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34:4: l'LANTS USED BY INDIANS OF MENDOCINO COUNTY, CAL. 

Many individual trees of thi:; species, apparently diseased forms, 
yer)" abundantly covered with large galls", usually a couple of ." 
in diameter,which are L'alled fii-Imt' by the Yukis. In.J uly 
August, when they are still green, these n.i:e nearly solid, the i 
h[l\-ingthe ec)llslstencyof a rather juicy, ripe pear. The juice, 
may be' readily squeezed out. of them, is light green in color 
certainly ver}:\i6h : in gallo-tann ie acid." ttiii used to a considera· 
extent ill I.gedicinea:ud for ink, as mentioned below. The galls 
adhering to thetreeindetinitely, but change in color from light 
to black, andiIttexture"from a fleshy to" a. light pithy interior, 
is :surrcH±nded:I)y""a_woody~terior. The abundance of the g-alls 
their appare!ltli)arge~content of gallo-tannic acid would seem to " 
cate thaLthey::iiiJ:Ightbe ll:Sed very considerably as a substitute 
the Turkish g.d.lli(from QW::l'CtiS infectoria), which are most w' 
estcemed in commerce. "" " " . 

The India~~ -h~~'e been taught to make ink from the juice of 
ire,-.;h galls by allowing it to relllain iri contact ·with rusty iron, and 
olel Indian told me that by ::;imply dipping an old steel pen into 
gall olle could w1'itefreely. The experiment WH." tried by my::;elf wi 
Y('ry ::::atisfadory i'eslllts~ ":e,-eml hundred words having" helm W1"Itt·An 

The color produced was IH'arly as black as that pl'odncl'(l by onlina 
1I1k and proved to b~ permanent after a year. The Heciwoocl, .. , 
eows, and Numlaki;;aU ntlue the fresh galls as a remedy for 
eyes, when diluted and_ll:>ed as a wash. 

MORACEAE. Mulberry Family, 

Humulus lupulus L. -

~o-Indian name ,Ytl.."; learlled for the common hop yinc. 
Y:lted ,'cry,extensively ncar Cki:t!l and hu.::; escaped from cultivation 
a slight extent both at that plaee and at Round Valley, where it 
formerly grown uncleI' C:ron'l'Illllent supervision. The hops are 
in warm water "and applied as a pOllltice for swellings or hruises. 

LORAN.THACEAE. Mistletoe Family. 

- Phoradendron :fl.avescens Nutt. 

Txt ilia·iir' -81,e (Little Lake). -The comlllon mistletoe, which is 
sitic OIl trees, ehietiy Oil the oak; of the region, it beillg so 
()n"om,~ trees that thpy are actually killed by the growth. 
as:::erted by the Indians that it abo grows on the blld;(~ye (Ae::icul 
and that it" lean~", ",hiI'll arc of a glutinous cbarnet,'!', are then pa 

~ ticubrly yaluable ill llw(licille. They are chewel1 .; all (by long" 
m reiien' toothache. and ,l ka i,; lllade of thcm to produce abortion. T 

from certain tree:; are rega,nl('d a.s pOiSOnOLL~ both to man :uHl to C:L 

Razoumofsk 

Slu[.le'-ko-em (Yuki).
h~gh, which is parasitic ( 
i" made and used to a lil 

(," ARISTOLO 

.A 

No Indian name ,vas Ie 
woods and in deep call.p 
knownns wild ginger. 
its llses, but it is so relI 
some extent by the medi, 
retained their delightful 
undoubtedly prove to h 
:::achet powders. 

POLYGO. 

Er i 

Al-bO' -te (Yuki).--The 
~!"I'OWs about:3 feet high ( 
thronghout Round Valle, 
:.;tem, and the incol1spic 
duster nt the end. Th, 
eonsidembly used in the 
"o~' headache, and for fe 
for these purposes am1 
t ion of the root is also 
n~r)" agreeahle acid ta"t 
~Iay or June, before th, 
"till cl:isp and tender. 

Xo Indian 111l1ll0 W:l3 , 

,!.!T:l":>, which is an introdt; 
'lilt the regioll. Geese:ll 
ill :;mall quantity by tlw 
plant, togethenvith oak 1 
and the whites. 

()'-pe-ol CYuki).---Th(, 
j", one of the Ycry \VOl':'! 

growing c..,;pceially in 1 



methods are used in preparing it for food, bufthey consist essentially· 
in roa . .,ti ng and then washing out the poison. The buckeye::; are placed 
in a hole lined with rock and willow leaves in which a fire ha.:; previ
ousl.'been built, more willow leaves are added and the whole is cm-erect 
,,,ith hot ashes and dirt and allowed to remain from 1 to S or 10 hours. 
The fruit then has the consistency of boiled pota;Soes, andIllay be '~ither 
sliced, placed in a basket, and soaked in running water for from 2 to 
-:!: or 5 da:--s, depending upon the thinness of the slices, or mashed and 
rubbed up into a paste with wat~r (when the red-brown skin floats and· 
is removed from the surface) and placed to sOak from 1 to 10 hours in' 
sand,...a.s in the case o{-acorns. A wider -and deeper hole is used> 
because the water -drains· off more slowly.~After this process the 
resultant mass, which has the consistency of gravy, js ready for con"
sumption. It is frequently eaten cold and without salt. Buckeyes 
decay or sprout very rapidly and are therefore not preserved for·· 
futurellie for -long periods. - After sprouting the taste is said to be
disagreeable. The buckeye fruit is also a favorite food for squirrels, ::
but hogs will not eat.it. It is claimed that they are very useful for -, 
expelling bot worms from the intestines of horses, and that ·when 
they-are eaten by cows they are very apt to cause abortion. 

The leaves or young shoots are probably used to a slight extent by 
the Yuki and Concow to poison fish, but for this pu rpose they are 
inferior even to blue curls (1,'ic1lfJ8hiiw lanceoltdum). Sheep and cattle 
nibble at the leaves, and cattle, especially, seem to get fat 011 them. 
A large cattle owner informed me, however, that cattle when thus fat:> . 
tened lose their flesh· with remarkable rapidity when clri \-en on~r the 
cmintry to any considerable di,.;tance. The bark is apparently .the 
Ollf}=part of the tree used medicinally. Small fragments are placed 
intTIe cavity of a tooth to stop the toothache. One well-authenti
cated case of the fatal poisoning of goats from eating the bark ,vas -
recently investig-a.ted by the writer. The Pllstletoe which occasionally -J~' 
grows upon it is said to be used a,; an abortifacient. _ 

The wood, which is quite soft, was formerly u::;ed as twirling sticks 
iri the process of making fire by friction. The Yokia name for the' 
tree is bi;'-sh?i', the Yuki, sYlnpt' -OZ, and the :N umlaki, .fii'" -8okt . 

. _ RHAMNACEAE. Buckthorn Family. 

Ceanothus cuneatus (Hook.) Nutt. 

Yfik (Y uki).-A low evergrel'n ...;peeies of California lilac 6 to 12 feet 
high, which has small, thick oppo:.'ite leaves, rigid branch lets, white 
flower:.', and large, three-horned resinous fruit. It forms impassable 
tbieket$ on the edges of the ·mlley,-, and on low, dry hillsides. The 
bru"h i" useful OIl account of it...; rig'iel hranehes in huilding tl.o'h dams. 
Deer feed on the leaves and squirrel:; are fond of the ::;eed, which is 

I' , , 
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. allergic' manifestations of this drug will include 
."U<:;L"'''. reactions, illcluding anaphyla~tic shock. . 

' .... '. '. that penkillin and it~ derivatives are, as far 
the safest drug iti our clinical armamentarium. There is,; 

incidence of hypersensitivity to penicillin thanto most •. ' 
course,' we cannot know if it might create genetic damage 

cancer, but the probability that such manifestatioll$ do 'occur 
.... . at this juncture. . 

ABLE A~TIFEKriLITY DRUGS OF INDIA 

B. S. Malhi andY. P. Trivedi 
..... ' ..... J:~.L.J..L. &H. Research. Unit, Govt. Pharmaceutical Laboratories, 

'. Ranikhet, U.P~ (India) . 

. population is a gi:eat chall~nge to the new world. It isthe duty 
:iefltists to .find suitable contraceptive techniques, which should be har~

. '. "having antifertility effect temporarily. For. aU this one should 
adequate knowledge of physiological, biochemical and immunologi-

'WlJ1'i'JW;) involved in reproduction. Greater understanding .of hormal 
of ,reproduction has made possible the sudden streaking forward 

physiological coritrol of fertility. '. . . 
Pisum sativum Linn. 17). are reported to have antIfert1ltty 

Pea oil whe~ given to women once" a month in the form of 
showed promise of preventing pregnancy. The active principle, 

tl:"ll;,re~PC'IlSl'PLt: for ;lntifertility is meta"xylohydroquinone, which appe~rs 
' ............ , ... with the working of progesterone .. Trials on women 

j."'!P~U'lC;) containing 300-500. mg of meta~xylohydroquino!'le for. variable 
shown a 50.'60 % reduction in the pregnancy rate. Intrials on 

was 'also found~o bring ;lbout 50% reduction in the number 
spe~rm;ltozoaL;~.whichreverted to normal count in 4 days after the with

the drug. According to an investigation in the U.S.A. on the con
tr~t-pnl[(Ve ~(fbcy ofthe pea oil, foemales became pregnant only in 50 % of 

.... ·· .•. ··case.s~.~l~mt. Miss IHac~lllan 19) reported'that there will be no preg-
fOr·;lt least Olne months 1£ the woman takes castorseeds, one on the day 

If'" the researc;h~s conducted by. the scientists rightly hit the target, 
women would be relteved of the .untlateral bl;uden of taking contraceptive 
~r~~s. The workers are engaged m search of a 'pill' for males. The male 
pdl should have the property of inactivating the enzyme, acrosin, present in 
the sperm head. The enz~~e is responsible for digesting the outer protective 
co~er ~f t~e .ovum tofacllttateentry of a spermatozoa into it. This digestive 
actIOn IS slmtiar to that of the enzyme trypsin against protein. 
. . ~ num~er ~f su.bstanc~s ~o.btained from soyabean are known today to 
l?hl~l~ protelO-(l,!gestlOg actlVlty of trypsin against protein. There is every 
pOSSlbti.1ty t.h~t ~ compound which may combine firmly with' acrosin and' 
prevent fertilization may be found in soyabean. . • '. 

In the !!ncient Indiinsystem of medicine the importance of antifertility 
drugs ~as long been rec?gnlsed. So many plants are included as antifertility 
arugs 10 Su~ruta Samhlta 39) (2500 B.C.). In this paper an account =of 
selected species with anti fertile activities is given (Table 1). . 

. As. will be .seen fro~l Tab!e 1, in general, plants which are used as 
a.ntlferttie, con.tam a!ka~Olds, resms, tannins and bitter principles. The func
tIOn .0: ~he actlve.pnn:lples, how they act, is not known in many cases. The 
POSSlblltty of .thelr action as a con~riceptive may be by acting any of these 
vulnerable POlOts - spermatogenesis,. ovulation, fertilization and implantation 
of the zygote in the uterus in connection with the process of reprocluction. 
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',IR,itum b~~rop~ylluin Wall. 

·1f.US calamus 1. 
j 

'>izzia lebbeck~Benth. 
"':, 

"acanthus blitum L. 

;dhum sowa i. 

"hocephalus indicus A. Rich. 

;'Jema· tOrluosum (WaiL) 
lutt. 

·'>tolochia indfca L, 

'rnbusa arundinacea WiUd. 

-.dIn !llba ,1. 

ilincasa hispida Thunb. 

:uia bhojpattra Wall. 

'rheris aristata D.C. 

a~sica alba ·Boiss. 

,,,tropis procera R.Br. 

urn roxburghianurn L. 

lum caevi L. 

,ia fistula 1. 

'.<strus paniculatus Willd. 

, ull us colocynthis Schrad. 

"US medIca. L. 

';;llllpelos pareira L. 

,\ ieeps purpurea.F.T. 

fIIJendrum serra tum L. 

lia Jichotama Forst. 

: tawa nuevala Buch~ 

,,,tlaria junce;t 1. 

'ma mete! L. 

,helia ribes Burm. 

phorbia neriifnlia ·L. 

i I'lila. narthex Boiss. 

i "rinsa superba L. 

L 

Atis . Root 

Vacha Root 

Sirisha Root· 

Vannatya" .: . Root, seed 

Satpushpa Fruit 

Kadamba . Leaves, 
flower 

Nagdamlln Root 

Ishvarimul' Root 

.Yansh Root 

Potaki Root 

' Kooshmanda 'Fruit 

Bohjpaltra .Stem bark 

R~sanjan Exudation 

Sw(:t Rajika . Seed 

Arka Root. 

Ajmod Seed 

Krisna jirak Fruit 

Arag"adh Fruit 

Jyotishmaii Root, leaves 

Maherdra· Root, fruit 
varuni" 

Beejpur Fruit 

Patha Root 

Annamay Fungus 

B1,argi Root 

Shlesmatak Fruit 

Varuna SI<.,., bark 

Sanha Root, leaves 

Dattura Leaves, ·fruit 

Vidanga Root 

Snuhi Root 

Hingu Gum resin 

Langali Tuberous 
root 

(i, 20, 38) 

(21,27) 

,<<?,34) 

(27) 

(8) 

(34) 

(27,34,43), 

(8) 

(6,35> 

(8) 

(7. 15, 29) 

(8, 34. 39) 

(10, 11, 30) 

(6,39) 

(39, 42) 

(8, 10) 

(8, 10, 34) 

. (6,35,44) 

(8, 21, 44) 

(7, 8, 15, 28, 
34,38) 

(16; 34, .44) 

(6,39) 

(7, 12) 

(15, 38) 

(34) 

(10, 12) 

(7,15, 
lR,39) 

(8, 32, 34) 

(8, 15,34) 

(8, 25, 34) 

· 'Achf.DIBthlne,'tliis is,~ betainedet:iva--' Root p~~<is~ (8).' 
tive of N-roethyl-pyrrolidine-;-corooxY-' ~ , -. 
lie add. . . . '. 

'Atisine, beteratisin, hetisin .. 

· . Acorin: and volatile oil.' . 

· Tannins arid saponins. 
. '1 .• _ 

Proteins 'and carohhydrates. 

Essential oil, contains carvone. and' li· 
1Il0nene. 

. .Alkaloids. 

Alka!loids, . proteins, sterols and muci' 
!age. 

Alkaloid aristolochine, bitter principle, 
isoacisto.lochic acid and essential oil. 

Al~loids ~re t~xic(38):::· .• ' . 

'Taken' wiih milk after in~~ru;"tion' '." 
(39):." "':: 

, Bark andsi:eds ar~ astrillgent and' abor. 
tifacient (21). . 

'Plant i~ ~nside~~ e~ollient ~nd mild. 
ly ~tringent. . 

Pungent and bitter (21). 

Bitter and astringent • 

Poison,ous properties (21) ,. 

The plant' isalsa' 'used" as'· abortifacient 
(6)'. . .'. .' '. 

Cyanogenetic glucoside and' alliul1)inoids. . . Cya'nogenetic glucosides are poisonous, 

Proteins and colouring matter. 

Proteins, fats and essential orl. 

Alkaloid betuline and volatile oil. 

P?isonous.· 

.. Action on u'rina'ry discharges (21): 

Ir~itant poison ... 

Atlcaloids. such as berberi.neand others. .- A~tring<'nt. 

GlucOside sinalbin, myrosin, 'protdns; Bitter and poi.onou~. 
and sinapine. . 

· Proteolytic and lipolytic enzyme, butin 
and glucoside butrin. 

Calotropin; ·calotropagenin. and latex, 
contain cardiac principles, calatropin 
and calotoxin. 

Volatile oil and fixed oil. 
, . 

Vola.tile.oil, fixed oil. and resin. 

Methyl anthraquinones, tannins and oxy. 
anthraquinone which is a mixture of 
emodin and crysophanic acid. 

Irritatltan<,i pois~nous (H). 

, , 

Antiseptic and bitter .. ' 

Antiseptic. 

Purgati\'e . and abortifacient properties 
(6). 

Alkaloids, celastrine, panieulatine, and . 'Leav~s 'are emmenagogue (21). 
fatty acids. 

Alkaloids, reSins, colocynth in, stetols, 
and saponins.· . 

. Citric acid and vitamins, 

Alkaloid b.ebeerine, deyamettin, and 
resins. . 

Ergotamine, ergotoxine, ergometerine; 
ergosterol, etc. 

Bitter principles and proteins. 

Tannins. 

Tannins and Saponins. 

Fat and proteins. 

Alkaloid hyoscyamine, 
tain fixed .oil. 

seeds 

Embelin, quercitol, alkaloid 
bine, -tannins, a(ld volatile oil. 

Latex contains caoutchouc. 

Resins, gum, and essentiaLoi!. 

also can· 

christem· 

Alkaloids, colchicine, essential oil, phy. 
. t05terol, and stigmasterol. 

It is used in. urinary. discharges and di
seases. 

·,Astdn~nt . 

Soid under the name false Pareira Brava 
L. 

Powerful' contractile action on uterus 
and isabortifadent (21), 

. Pungent and bitter. 

Astringent and poisonous. 

Stem bark is bitter and poisonous: 

. The leaves are emmenagogue and abor. 
tifacient (21). 

The whole plant is bitter and toxic (42). 

Bitter and astringent. 

• Th'e plant is .bitter,pungent and laxa. 
tive. 

Gum resin is emmenl!s08ue and pun· 
. gent. 

Tuber is aoortifacient and used to re
move the placenta from the uterus (21). 



. , 
~Iichelia champacaL.·:; 

\:;gella sativa~' }~ 
- ,.,., .~ 

Peganum harmalaL. 
. .",."'. 

Picrorhiza kurroaRoyle 

Pi sum sativum i.. 

Plumbago zeylanica L. 
:",~. '~1 

. ~·Z 'i; .,': 
Randia spino~Lam. 

Rauwolfiaserpentlna B~nth. 

Ricinus comniu.nis 1.. 

Ruta.gra.veolens L. 

Sapindus tcifoUata L. 

SJussurea lappa Clarke. 

Scinuapsus officinalis Schott. 

Sesbania aegyptiaca' L. 

~trychnos nux-vomica L. 

Taxus baccata 1. 

Terminalia arjuna W. & A. 

Trigonella foenum-graecum 1. 

Vitex negundo 1. 

milk cauSe 

Murva 
. ~~;~ \": 

. n:~iI~i~rtiliiy in ~Ibiiro rats (18) .. 
~~. ': ,.: ".!.,.> ~~.t .~S .~: . ,,",' ~: . . ._ 

ROots of this plantronstitute' the deu!! ' 
'white turpeth. . .;i' . 

Champak 

Kalajaji' 

Root; flowCt:' (27, 34) 'i~S~nUal'''u,' resin~ .. and resin acids. " , . ]t isa:vatuable emmenagogue;: 

sec:i 

Harmlll 

Katuki 

:Pippali Fruit,. 
. ' .. ' 

Kal.imirch Fruit 

Field pea Seed oil 

Chitrak Roo! 

Mainphal: Fruit 

Sarpgllndha Root 

Erand Seed 

Sitab . Root 

Aristak Fruit 

Kusth Root· 

Gejpippali Fruit 

layan!i . Root, leaves 

Kupilu Seed. 

Talish .Lc<lves 

·Arjun Stem bark 

Methika Seed 

Nirgundi Seed, root 
bark 

• (34)· 

(34,40) 
," ,," 

, .· •.. ·.Pixed<;;il; die'glycerides of the oil ar~ Seeds are' em.iienagogue and abortifa-' 
:; •. ··trilinolein;' oleodilinolein, volatile . oil, cient (21) .. ' ,_ • __ 
,. .. bitterprinciplenigeUin, tannins,resins ... 
< .:and saponins.; -, . . 

" jAlkl!-loids· hal'mine.harmali~e, and' har;' 
{ma.lo1.~_ .', 

Seeds' . are bitter, emmenagogue. and 
abortifacient. '. . \. .~. 

(H, ~8, 39). -Bitter principle pi~rblzin; kutlCin, oo~, 
'" ,bitter·principle kuidn, and sterols;. .' 

. White variety :used In menstrual'dis
orders;' black variety is emmenagogll< 

:~ 
(2, 3, 39) -.1 

(8;13; 38) 
,-' 

(8,13) 
.... :::. 

;:-<; ~. ,,". . ., .... ",' ~ -.. '.~ -

;FAlkai~ids piperine a~d piplartine, ste,' 
"mls,and essentialoi!. 

?urtgent . principle ;iperine, . chavlcine, 
piperidine, and volatile oil. .. 

Pea oil; proteins. and vitamins; pea oil 
containsni-xylohydroquinone. . 

(21). .:-, 

Emm~~gue<lfi(i abortifaci~t. 
.... ': .... 

Blad:.pepper is'knieiimes used by Ma
lay women as an aborti{acien:. 

Pea oil' .when given to :women once " 
month 'in the form of i/m injection, 

'showed ·promise of preventing preg' 

nd n!'V.( ~,J.~,:,;,:=" __ ~:" '~;l'>.~:: 

Plumbagio, 'enzymes proteose, invertase' Roots are . .-stringent and. have anti· 
and volatile oil. .. implantation effectS .<41). ' 

Saponins candia, 'randia acid, resins; es- Anti-ovulatory' and allli-impl;ntation ef. 
Sentillloit, proteins, lind fats. feets (41).. . 

(26, 34;' 36) .. ,' Atka:toids, reserpine,: yohimbine,ajmali; A dec-oction of th~ roO.t is employed ill 
bbours to inl'rease contraclions of ul,·· 

(42) 

'(34) 

(34) 
(6,8,9) 

(5, 39) 

(34, 35) 

(9, 15) 

(2~ 

(7, "-1-5,38) 

(34) 

(14,24, 
34, 39) 

:~". cine~ etc~ . 

:Fixeu ~i1,contain glucosides oi rici~o
leic add and' cicin, alkaloid ricinine. 

Gly~oside rUli~, and essential oil.' 

Fixed oil. 

Essential oil, and alkaloids. 

Alkitloids, glycosides, sdndaspin A a.nd 
scindaspin' B, <lnd fixed·oil. 

Fixed oil and polysaccharides. 

Alkaloids' strychnine and brucine, . also 
fixed oil. .. 

Alkaloids taxine, andtaxinine. 

Alkl\loids, and glycosidal substances'

Alkal~ids trigonelline and choline, es~ 
sent.ial oil, saponin, and bitter principe 
les.· . 

Alkaloids nishindine, volatile oil,glyco
sides .. 

If the seeds are given to women one day 
after ·the child' 'is .born, after .thal thef< . 
will be no conception for at least' nin~ 
months (19) ... c'. ./ 

Plant is emm~nag~~~e and a~rtifacient. 
also ,useful ,in. urinary discharges (21!. 

Emetic arid abortifacient. 

Bitter. and emmenagogue_ 

Elpml'nagogue;. also used in. excessivl' 
menst,rual flow •. 

·S~s. are emmenagogue; noivers aCt: 
antifertil'e (21). 

EmmenagOgue; also. us~ in urinary dis· 
charges (34. 

Leaves are s~ ... lative· and emmenagogu~. 

Bitt~r ~nd· astring';t'. 

Astringent and emmenagogue. 

Bitte~ and poisonous. 
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PHARMACOGNOSTIC STUDY OF ROOT OF 
INULA RACEMOSA HOOK 

Pratap Singh and B. M. Sharma 
Region'al Research Laboratory, Jammu.Tawi (India) 

. I ntro.dllction 
Inttla rawnosa Hook. (fam. Compositae) is a stout herb with 1-5 ft. 

. (1.5 m) tall, grooved stem. It $rowsin western Himalayas. between5000~ 
140qo ft.{1524-4267 m) elevation (Wealth of India· 1959 and Kittiken . 

· and Basq - 1933) and is known 'as 'POSHKAR' .and 'RASAN' (Chopra 
· et al. 1956). Its roots are used in indigenous medicines as. well as adulterated 

with those of Sdlmima lappa' Clarke (Datta. & Mukerji - 1950 and N:ad. 
· karni ~ 1954). Roots of I. racemoJa contain about 10 % inulin and 1.3% 
essenti~ oil. According to Singh .et al. (1959) the main constifuents of the 
.oil are alantolactone, isoalantolactone, and sesquiterpenes. Srivastava et al. 
(1970) and Srivastava et al. (1971) have il1vestigated the chemical prop· 
erties of the constituents of the root. . . 

The oil is strongly anthelmintic: being more potent but less toxic than 
· santonin. The root is antiseptic,carminative, resolvent in induration, dispells 
effects of shock and is described to cure paIn of heart, liver, spleen and joints 
etc. besides finding use in veterinary medicines. Root is also used to cure 
asthma, amenorrhoea and chronic disea~es of lungs (Kirtikar and Basu 1933, 
'Watt 1890 and Chopra et al. 1958). Iriltl(l helenitl1!l L., a native of Western 
Asia and Europe, and commonly known as 'ELECAMPANE' is the official 
d~ug in Europe. It finds medicinal uses as I. racemosa in the Indian system 
of medicines 'besides several other uses (Trease. 19415, Heberlandt . 1965 
and Grieves- 1971). 

The present study is intended to' bri~g out salient pharmacognostic_ 
characters of the root of 1. race1llosa so as to distinguish it from its adul· 
terants. 

Material and Method 
Authentic samples of the material were collected from' Tangmarg and 

Gulmarg regions in Kashmir. Air dried as well as preserved roots in 70' % 
ethenol were used in the present study. Transverse sections cut on a rotary 
'microtome were stained with . safran in and fast green as per Johansen's' 
Schedule (1940). Roots were also macerated in 30 % nitric 'acid, washed 
repeatedly with tap water and mounted in 10 % aqueous glycerine for 
microscopic study. The powder of the root was sirnilarly examined for 
diagnostic features. Fresh transverse section were taken for cell content study. 
Preliminary chemi~al tests were done according to Trease (1952) . 

1929 . 



day be useful for the detection of certain alkaloids and glycosides m plant ex
.racts or crude drug preparations. 
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Plantae Colombianae. XVI. Plants as Oral Contraceptives 

,in the Northwest Amazon - c..s"\ ()~ bt~ 

RICIlARI~ E \'A~5 SCH\:l.Tl::s 

(Botanical J[useum of Harmrd [;lli"crsity, Call/bridge 38, JIassachusctts) 

In thc course of twclve wars of field \York ill the northwestern part of the Ama
zon basin. I heard repeated"references to the usc by Indians of plants as oral contra
ceptives. 110st of these reports \vere indirect or were in the nature of ~earsay, and 
their reliability was, consequently, suspect. Some. however, were dlrect rep?rts 
based upon versona\ knowledge Clndseemeci to me to be worthy of sefluus 
investigation. . 

The use of a substance in a primitive society in the belief that it will control 
or prevent conception is not easy to invcstigate in the ficld. I( Where,"c:r the Indian 
has come into dose contact with civilization, he acquires a self-conSCIOusness and 
reticence about free discussion of such a topic as contraceptive agents. He may 
ver " well em )10\" them, but he refuses to talk about them. This is especi~e 
wlthin t le 1ere 0 In uence of missionaries \\. 0 usua \' erusadc a amst the usc 
o contraceptives/' . . . ' 

That plants are wldely employed In. thc Amazon l!1 the belIef that th~y pre-
vent conception cven the causal traveller will soon disco\'er. The botamst who 
spends long periods in any region ill c10sc association with the nati,'?s of the area. 
hearing constantly about this use of plants but unable en'll to beglll research OIl 

their identification, often feels a deep sense of frustration. 
11Y itinerary, fortunately, took me On several occasions for long periods to 

rivers where the influence of civilized man is either weak and nebulous or does 
not exist at all. In such isolated areas, I learned of three plants employed as 
oral contraceptives and was able to collect bo~allical material for their determina
tion. For two of these pl~lnts, I have a number of ind.ependent reports o\"er it 

period of several years from members of different tribes. The third plant. was 
pointed out independently by two Indians whom I had always found to be rebable 
sources of information, but both of them belong to the same tribe. 

It is obviously impossible to prove or disprove in th~ field the efficacy 0.£ an 
agent which is taken to pre,"cnt conception. but repeated llldcpendent reports ~rom 
sundrv sources and which coincide in their dctails would appear to me rehahly 
to indicate that the plant really is so employcd, That all three of these plants 
belong, curiously cnong:1. to the same family--thc Araceae-might be interpreted 
as strengthening the reliability of these reports. It has bC?ll sugges~ed ~hat the usc 
of aroids as oral COlltraceptives could be thl' result of phal11l' syrnbo1tsm 111 reference 
to the spadix of the plant; and this may lJe true. Y L't might \\·.e not risk th.L· l~ss 
of perhaps a significant discovery were wc to set ourseh'es up as Judges and dismiSS 
these uses as pure superstition? 

The threc plants in question belong to threc different genera of the Araceae: 
Ant/writ/lit, Philodendroll and Urospatlza. 

A spot test for the presence of alkaloicL (Raffauf in EC.Oll. B.otan. 1() (l!)(;:!) 
111) proved to be llegative in all three of the plants ulldcr dlSCUSSlOl1. 

ANTHl'Iun.! TESSJIANNII K. Krause in Notizb1. \) (l9:?5) 2GO. Plate II 
Epiphytic plant with rather long, climbing caudcx .about:: cm ~n diameter with 

congested, fibrous roots. Leaves chartaceous, consp1cuously remform or p~ddle
shapcd, apically acute, basally long and gradually attenuate, nerves consplcu~)uS 
all both surfaces but strongly clcvated below, secondary nerves arcuate, at a .')()-

1Il1ustrations were made po"iIJk thruugh a grant frulll the :\ational Scicncc Foundation 
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ANr;-!U~IUA{ 
r ~M1J1J1J1Jii 

JCJ(raw.se 

LLOYDIA 

PLATE I 
Anthuruim Tessmannii K. Krause 

[YOL. 26, NO. :2 

FIG 1. Habil. X about ~1. FIG. 2. Leaf. X approx ;;. FIG. 3. Irzjloresrel1CC, X:Y.\'. Fll;. 
4. BasB. of llIJ!orescence, slz~willg stipilat~· rondition, X2. FIG. 5. Portion of young spadix, sllO;;'
mg sid-lIke stigmas. X6. FIG. 11.. PortlOlI of malure spadix, slio,('illg opmed alii/leI'S, X6. FIG. 
7. Szngle lIIalure/lower (after d"//lscCIlC/' of slam/'lIs) , XI\. FIG. S. YOlllli; lepal and slamm (1'0111 

fig· 5, X approx 121/1. FIG. n. 1'1'/>(11 lind shllliell .fro/ll I{~. (;, X apb"(>x 12 1 ". FIe;, 10. V;,!!!·" 
!rr){!!, -,<s F,,;,11 n":-'·!Ilh,:"'. :'/' ,.J.,' . '1,'·, _. ". 

',.,-..,:;:: .. 
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JUNE 1963] SCHULTES: PLANTAE COLmlBIANAE XVI 

600 angle to mid-vein, 7-10, strongly petiolate (petiole much shorter than bl, 
up to ::; cm long), up to 30-GO em long and about 25 cm wide. Peduncle slen! 
terete, up to 3."> em long, d<~rk green. Spathe green \vithout, green mottled \\ 
purple within, linear, up to 10 cm long, to-15 mm wide, marginally sometil 
subcrispate. Spadix pale red, brmmish or purple, stipitate (stipe .up to l.j J 

long), narrowly cylindrical, apically subacute, up to :2Scm long, 1 cm in diame 
Tepals ligulate, apically carnose-swollen, obtuse, growing in length and wi. 
with maturity: in very young state about O.S mm long, mature :3 mm long, :2 1 

wide, camose apical portion extremely plicate. Anthers yellow, about (),:3 ; 

long. Ovary qu,ldrate-subglobose, 0.7 mmXO.n mm surmounted by ses" 
square to rectangular style (with an elliptic stigmatic surface) OA5 mm long, 
mm wide. 

COLOMBIA: Comisaria del Yaupcs, Rio Apaporis, between RiosPacoa " 
Kananarl, Soratama. Alt about 2;j() 111 "Epiphyte. 'Spike' p 
pIe. Fruits violet. Spathe greenish." June 21, 19,jl, R. 
Schultes et I. Cabrera 12772.-Same locality. "Epiphyte. 'Spi 
grey~bro\Vn. Spathe green outside, green mottled with pur 
inside. Oral contraceptive-inflorescence." August 20, 1 n;) 1, 
E. Schultes et I. Cabrera 13621.·-Same locality. "Epiphy 
'Spike' red-brown. Spathe greenish." August W, 19.jl, R. 
Schultes et I. Cabrera JJ5J5.-Same locality. "Epiphyte. Spat 
brownish-green inside and out. Spadix brown." August ; 
1931, R. E. Schultes ct I. Cabrera 13796. Comisaria del Vaup 
Rio Piraparaml., middle course. "Epiphyte." September 
19.)2, R. E. Schultes et I. Cabrera 17128. 

A Ilt/mriutn Tessmannii was described and has hitherto been recorded onl\' frc 
eastern Peru where it grows in rain forest at about :2:2.') m altitude. Krause i 
dicated that it was similar to A Iltlmriu1n UleauulII Engler, also from Amazoni: 
Peru. 

In the Apaporis basin, AlltllllriulIl Tessmanllii is not a rare plant. It is esr 
cially abundant in the middle course of the Apaporis and its affluent, f 
Piraparaml., where the l\Iakuna Indians employ it in the belief that it has l' 
property of preventing conception. The dried, ripened spike is pulverized al 
added to food takell by the \\'omen. Several Indians, belonging to the Makul. 
Barasana and Taiwano tribes, all living in the middle Apaprois basin, point' 
A Iltlwriu1It Tessmallllii out indepcndently as a. contraceptive agent, and all agn.', 
in the method of its employment. The l'.1akullas call the plant ma-te-ke-pa . I ':.:-. 

.. ~;' 
;;i:i Philodendron dyscarpium R. E. Schultes sp. n. Plate II, I I.;;; Suffrutex robustus, usque ad sex (sacpius quattllor) ped. altus in saxis arena> 

',. crescens. Caudiclllus erertus, subarhorescens, basi plusminusve G cm in dianlE'tr 
:. ,dense foliati, iIlternodiis elongatis inferioribus usque ad :2;) cm longis, supcriorib; 

brevibus. Foliorum petiolus crassus, atroviridis, semiteres, usque ad GO c 
longus, supra late canaJiculatus, basi cOtlspicue vaginatus et cataphylJis praeditu 
Lamina crassiuscula, coriacea, atroviridia, oblongo-o\'ata vel saepe ovata, api( 
breviter acumin8ta, basi rotunclata, usquc ad 4() em longa, :25 cm lata, nen 
centrale prominenter crasso, stramineo-viride, 1 em in diametro, nervis lateralibt 

, densissimis, omnibus aequalibus, a costa angulo acuto adscendentibus percurs: 
Pedunculi crassiores, apicem vcrsus leviter incrassati, atrovirides sed sanguine, 
maculati, plerumque 1 ()- J;') em long, 1 cm in diametro. Spatha extus viridis \', 
flavo-viridis et sangllineo- vel purpllreo-maculata, intus intense sanguinea, suI 
triangularis, apiC'c aC'uta, aliciuid l'onvoluta, medio 1eviter constrkta, expam 
usque ad J;) em longa. h~ISi :1<1 Ii ('111 lata, tubo :3-:3..') em diametiens, basi infbl 
1-,,, 11 1, .• L 
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• Spadix rectus, eylindrieus,_ erassus, apice redondatus, spathae aequilongus vel 
paullo brevior, infloreseentia feminea rufo-brunnea, 5 em longa, 2 em in diametro, 
infloreseentiae maculae pars sterilis brevis, paullum incrassata, fertilis flava vel 

. subalba, elongata, anguste claviformis. usque ad 11.5 em longa, :2 em in diametro, 
summo apice obtusiuscula: pistillnm late columnare, apicem versus aliquid eon
strictum, angulatum, plus minusve 3.5 mm longnm, basi 2-2.:3 mm diametriens, 
stigmate rotundato piloso c6ronatum, 5- vel- 6-loculare, lacnlis multiovulatis; 
flores masculi 2- vel -!-andri, stamina plus minusve 4.5 mm longa, apiec :3 mm lata, 
anthera circiter 2.7 mm longa; staminodinm columnare, truncatum, angulatum, 
2.:3 em loIlgum, in circuitu irregubriter rhomboideum, 1.8-:3 em diametriens. 

PLATE II 
Habit photograph of Philodendron dyscarpiurn R. E. Schultes from the type toeatit\'. Photo-

graph by R. E. Schultes. -
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Philodendron dyscarpium R. E. Schultes 
FIG. 1. Habit, X%. FIG. 2. Leaf, xJ.1. FIG. 3. Inflorescence, XJ.1. FIG. 4. Inftol 

cwee with part of spathe felllOt'ed, xJ.1. . FIG. 5. Portion of surface of distal part of spadix, show 
stamens from above, X approx 4. FIG. 6. Stamen, lalNal i'iew, X approx 7%. FIG .. 7. Pqrl 
of surface of cmlral part of spar/ix, showing sla lIZinodes from abot'e, X approx 4. FIG. 8. ~ta.lllmo 
lateral view, X appro.>: 4. FIG. 9. Pistil. laleral .·iew, X appro.>: 10. FIG. 10. Ptstz/, cr 
sectioll, X appro:.: 10. Drawn by Elmer \\-. Smith. 
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COLOMBIA: Comisaria del Vaupcs, Rio Kuduyari, Yapoboda. Quartzite 
. savannah near headwaters. Alt about 275-30() m. Lat l°:ZO'N, 
long 70o:3U'W. April 19,'):3, Richard E~,t1l/s Schultes et J sidoro 
Cabrera 20059. (TYPE in Econ. Herb. Oakes Ames; DUPLI
CATE TYPE in Herb. Nac. Colomb.)-Same locality. August L,), 
19GO, R. E. Schultes 22615.-Same locality. June 2;\ 19;58. II. 
Garcia-Barriga, R. E. Schultes et H. Blohm 15839. Rio Kubiyu. 
Quartzite savannah of Guranjuda. Alt about 35()-400 m. June 
10, 19,')8, H. Garcia-Barriga, R. E. Schultes et H. Blohm 1603.:1. 

This most interesting new species of PhilodcliI!ron appears to belong to section 
8aursia in subgenus Euphilodclldron. It is distinguished from other species by 
ts large size and its xerophytic, saxicolous habit. A number of floral charac
eristics, such as the peculiar columnar staminodes and stamens and the unusual 
)ilose stigma, further separate the species from others in the section. ' 

Philodendron dyscarpium grows abundantly in dense clumps on the meta
norphic quartzite of the xerophytic savannahs north of the Rio Vaupes in eastern 
:::olombia. It has been collected only on the connected savannahs known as 
{apoboda (ne,ar the head-waters of the Rio Kuduyari) and Guranjuda (along the 
Zio Kubiyu), but I kno,,· from air reconnaissance that it covers vast areas of other 
imilar and adjacent savannahs. 

Philodendron dysca.r pium, so named in reference to its cO!ltraeeptive use, is 
cpparently the most important of the plants employed ill the Vallpes in the bellcf 
hat it can reduce fertility. It was independently indicated by natives of the Kubeo 
nd Tukano tribes who live along the Rio Vaupcs and its affiuents, the Kudllyari 
nd Kubiyu, and who make occasional trips to the savannahs along these afruents 
()r supplies of the drug. I het ve nine independent reports from fOHr natives belong
'lg to these two tribes. The inflorescence of Philodelldron dyscarp£u1Il is ,dried 
nd pulverized and the powder added to the food of the womell as a deterrent to 
onception. 

Examination of oven-dried (at GO°C) inflorescences by an American pharma
eutical house failed to disclose the presence of any constituent which might have 
ontraceptive action, but the possibility that some volatile compound might have 
een lost in the drying or in the several months between collection and examination 
hould be considered. 

The Kubeo name for Philodelldron dyscarp£um is he-pe-koo-ta-ta; the meaning 
f this name could not be discerned. 

·ROSPATHA ANTISYLLEl'TICA R. E. Schultes in Bot. Mus, Leafl. Harvard Univ. 18 
(i9;jQ) 311. Plate n' 

Herb up to 2 m tall, inhabiting swampy forests. Petiole of leaf succulent, 
)mparativcly slender, glabrolls, lightly striated, dark green variegated with ashy 
"een and dark purple spots, up to 13() cm long; blade hastate, up to 80 cm long 
hen mature; upper lobe lanceolate, up to 47 em long, basally 13 em wide, at the 
lse (near apex of petiole) with a very conspicuous, deep blood-red callus; lower 
,be widely lanceolate, as long as upper lobe, up to ]4 cm broad at widest part. 
eduncle glabrous, more slender than petiole but similarly variegated, up to more 
. Ie,;:" 1 j;i cm long. Spathe mllch shorter than leaves, open, spirally contorted, 
'Jllg;,jc-bnceolate, very long acuminate, greenish purple without, pale green but 
lsally pink within, up to more or less :3:3 em long, oftcn splitting in maturity. 
)adix sessile (not stipitate), perfcctly cylindrical, apically rounded, reddish brown, 
lort-adnate to basal part of spathe, about 5.:j em long, 1 em in diameter, half 
rtile. Flowers with -t tepals, green. Ovary obovoid, locules 4-ovuhte. Fruits 
Id seeds n0t kn0wn, 
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PLATE IV 

3 

UROSPATHA 
anfislflleptica 

R£ Schultes 

Urospatha antisyl!eptica R. E, Schulles 
FIG. I. Habit, X appro .. !f". FIG. 2 .. "[alllY/' leaj, X appro.>: >'6. FIG. 3. Injlorrscell( 

~,'il/; s palhe parlially rl'lIIoi'cd 10 slt01c' sl'ssi/c s padi .. , X appro.\' %. FIGS. 4, 5. A speets oj jlO7"c 
alld m'llry, X appro.\· 10. Drawn by John GtlTllppcnbcrg. 
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COLOMB IA: Comisaria del Vaupes, Rio Piraparana (Tributary of Rio Apaporis), 
headwaters of Cario Tee-mee-fia. September 10, 1932, R. E. 
Schultes et Isidoro Cabrera 17425. 

The genus Urospatha has fourteen species. All are tropical American ill range, 
occurring from Guatemala to southern Brazil. Speciation appears to be strongest 
in the Amazon Valley, with eight of thc fourteen species (including the most 
variable with its several varieties: Urospatha sagittiJolia (Rodseh.) Schott native 
to that region. All of the species are adapted to the \vetest of swamps, and 
some may grow for months as aquatic plants during the season of highest Hoods. 

U ros patha antisylleptica differs from U. deci pieus primarily in being mueh 
larger and in having the sinus between the median and lateral lobes of the leaf at 
least twice as long. From Urospatlza Hostmallii, the new species may be dis
tinguished by its larger size, by its verruculose (not glabrous) petioles and by its 
having the base of the spathe only very shortly aclnate to the spadix. 

The bright blood-red or scarlet callus at the base of the leaf blade or apex of 
the petiole in Urospatha alltisylleptica may be a distinguishing feature from all 
other species, for I have seen no reference to such a colour in the literature nor have 
I noticed it in several other species of this genus which I have had occasion to 
study and collect in the' field. ' 

Urospatha alilisylleptica was pointed out in('ependcntly by two Barasana In~ 
dians, who inhabit the upper course of the Rio Piraparan<l and its afi1uents, as 
the source of an oral contraceptive which is in common use in the tribe. They 
report that the unripened spadix is dried and pulveri?:ed and that, in order to 
prevent conception, the resuIting brown powder is taken by women in their food. 
My stay in the Rio Piraparana was not long enough to perniit me to check these 
statements thoroughly or to see the plant used. The specific name alllisylleptica 
(from the Greek meaning "against pregnancy") calls attention to this unusual use 
of the plant. 

Received 25 February 1962. 

Occurrence of Ergot on Festltca obt.ltrbalts in East Africa 

A. BkACK, R. BRt:NNER AND H. P. FREY· 

(Research Laboratories of Pharmaceutical Chemistry, Sando:. Ltd., Basle, Su:itze·rlalUl) 

In February 10G2 ergot was collected by one of the authors (A.B.) on Festlll 
obturbdns St.-Yves, found in the grassland zone above the montane forest belt ( 
the Kilimanjaro (Tanganyika) at 3:2()() m, betweell Bismarck Hut and Peters lIu 
The occurrence of the ergot was limited to this grass, which forms large tussock 
there. Other grasses were not infl'sted. Fesluca obtllrbans is not mentioned i 
any of the host lists published for ClaL'iceps species (1, 3-(), 0) and therefore pub I 
cation of our findings is being made: 

The errrot infested F cstllca obfurballs \\'as found in small, irregularly limite, 
areas. U; to se\'en sclerotia per panic1ecould be coullted 011 individual plant, 
This high frequency perhaps could be attribute~ to tl;e fact that the area .abou 
Kilimanjaro was beset with extremely heavy 1'a1l1fa11 Ul late Dt;cember lOC) 1 an, 
early January 10(}2 whereas in February-when we collected the ergot-the norm" 
dry season prevailed. 

}\ H" II If "1I"l (I 

FIG. 1. Sclerotia of ergot franz Fe;; t II('U obturbuns St.- Yves. 

The sclerotia gathered (total weight 3.0 g) had a length of :3.5-14.;} 111m ane 
a thickncss of 0.7-2 mm (fig. 1). Their color was purplish dark browIl externall~ 
and grayish-white internally, being very .:;imilar to ergot of rye. 

Colorimetric analysis of the sclerotia showed an alkaloid content of 0.32 per 
cent (average molecular weight GOO). Separation by paper chromatography .(2, 
12) of the total alkaloids isolated from 500 mg of sclerotia gave the followmg 
composition: 

Ergocryptine ............... 76.9% 
Ergocryptinine ............ , 5.0% 
Ergosine ... ; . . . . . . . . . . . . . .. 5.0% 
Ergosininc ................ , 0.6% 
Ergocorninc ....... : .. : . . . .. 3.1 % 
Clavine alkaloids .......... , 4.1% 
Unknown alkaloids ........... 1.:3% 
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Some Native Herbal Remedies at' 
Present in Use in Mashonaland 

BY 

H. WILD, I'II.D .• A.R.C.S. 

Senior Botanist, Fcd~-··1 Departm.en·,· fA' 1 .ram 0 /:TlCU tltrC; ., 

AND 

M. GELFAND, C.B.E., ;\['D., F.R.C.P. 

Physician, Soli., burr. 

Europl'allS hu\'(' for many yeurs tuk('11 all ill' 
tere~t ill the plant remedies llsed hv Africulis 
in the hope lhut some ut least might possess 
rl'al and hitherto unrecognised pharmacoloO'ical 
propl'rties of usc to medical science. That °this 
is not an entirely unfounded assumption ·can be 
~how[l, even ill our an'u. by the development 
of the use of the drug SI rophanthine fl~sulting 
from the obt'crYations of 1)uvid LivillO'slone and 
Sir John Kirk on the use of extra~ts of the 
liane

T 
~lrop~/uTltllU.~ komh~ us an a~row poison 

by Nut 1\'('5 III till! Zumlw"l an'u." f urthermorr, 
I~xh'nsi\'l~ compilations of ~uch rcml'dil's as used 
ill Southern Africa, which cover the Fl'<ierution 
to. some extent, already I'xi"t, the prinl'ipal one 
tWill!? .thut of Wall.and Brt,yt'r.Brandwijk (The 
:llt'dtcmal and POiSOTlUUS PlaTlts 0/ Southem 
A/rica, published hy E. & S. Livingstone, Edin· 
~'lIrr~' 1932). Before the potential value of any 
InlhYldual rcmedy cun be asscssrd it is of course 
I\('(·('""ury that a properly ('onducted I'xperimen. 
tal tri'nl be carried out, first on animals and 
then 011 man. Unfortunately, the 1I11mbt'r of 
plu~lts in use by Natiws is very lar;!!' and for 
varIOus f('asons a hi~h proportion of them are 
likely to be oC little real \'alue, so there would 
he a great wa~te oC (,/Tort iC a sy!;t('matie attt'mpt 
werl' made Lo test thl'm all. The eIe\'elopment 
of Nati\'(' medical lore hus naturally been of a 
\'('ry empirical nature and, like the medical 
sciences of Europe in m('diaeval and earlier 
timcs, plants have been chosen citht'r on the 
principle oC signatuf('s, i.r., the fanci('d resem· 
blanC!' of sOllie plant organ to the human oruan 
whieh it is n~quirt'd to treat, or for sul)('onsd~lIs 
(ls)'l'holo;!il'a\ ratht'r thull pharma<:olorricul rt'a' 
~on>', .us is >'1'1'11, for in"tanee, by till'''' fn'qllt'nt 
IIIe!USIOII of tl\l! parts of a ('oc·k ill cun's for mall· 
sterility, or prohahly very often since the remedy 
appears to he efficuciolls hecause the symptoms 

* Narrati!'C of an ExpcllitilJll til the ZamJ.c.,j lind iu 
1'rilllltllric,<, by n. & c. I.ivinl-!"tolll', Jnhu ~fllrra)·. 
I.nndon. 11165; pp. 465·46i. 

I'tlt:c Tllto 1I11111irrtl a1lll Ninpt"j·Tllm 

disappear 'of their own accord, as wouM 
happened without the use of the trl';ltml.\ 
the. innumerable ilUppoH,d l't'medieli for t\IJJ\ 
wlncb appear ,to he 1>0 sUtTCI!\S(ul Oil ltit ... , 
~ppeara!lCe of the. primary lesions ofTer i ,;.II 
Illu~tratIOn of thIS last example. It. is ,. 
desIrable. thert'fore, that some attempt be ' 
to try and select instead those .. 
may have survived by natural selection L._:.'_";""",," 

of their real value. , The followinrr is the' 
sc~ipt!on of an aU('mpt t.o apply a ~ational 
s(~lentIlic approach to this problem . 
Hhodesia. 

The first difficulty tll:lt is t'\I('ountrrl'd 
inVt':otigation of this kind i:; that, if tht· 
I Native; ht'rbalist or docto)') is askt-d to 
his plant specimens as uSt'd in his 
invariably produces col\eetions of roots, cho~r~~l 
up stems, powdered leaH's and so on. all 
wry dried up condition. In the staie of· 
botanical knowledgl' in Hhodt>sia· at 
these are rarely capable oC bt'ina de term 
a botanist and ont' is th('n lell' with no 
than the Native name. Th('se names 
art'a to area and thpir intt'fpretation 
on the acC'uraey of any previolls r.urolllt'an 
('oreIs of th(~ir application to particular 
As it is or the first importance that the 
used be det<'rmined aecuratl'iy, Native 
or deh'rminations ha:"t'd on such material 
n~t be relied. on. The only way under 
cIrcumstances IS for the hotanist to have 
!iving plants pointed out to him by the 
111 tlw field and to cit'll'rmine tlH'm on the 
As the plants are often sterile there 
difficulties in dett'rminatioll which call 
overcome if the botanist has considerable 
exprrience in the area concernrd as well 
herbarium experiell('e, In thc pre~cnt ,'r , ••• ,,,,;'1.' 

it was therefore c!ecidt·d to· orrrunisc a 
•. f e consIsting 0 a ml'dieul man tOr. 1\'1. unu",.". 

a botanist (Dr. H. Wild)' th~ African 
himself and an interpreter (a qualifird 
liable African medical orderly, Mr. T. v"." .. ", __ ' 
The team would then go to an area 
the llganga, who pointell out in turn the 
tlhrubs or herbs he used. giving their 
lIum('~ and mt·dical Ul'e:-o. Simultaneously 
botamst named the plant whill' the 

. memlwr of the team mallt~ notes on the ~vlI"111':l 
toms of thc disca8e cOJll't'fIlNI anti the 
of application of the rt'n1t'<iy. 

D!Jring 1955 and 19.')6 we visited a nuri1~ 
of rt'Ser\'('s in IHashonaland in this way un::! 
unfortunately, the botanil'al mcmlll'r of tht' 
had to leave Hhodesia for London to assist 
the writing of the Flora Z:lmhesia(;a at Kew 
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JUlJRNA.t. Ut" \lu'lu,,-

"rd. as would halT 
of the trC'atmrnt-
,'mt'dit"s for syphili. 
''('t'',,~ful on tht' .Ii,., 
!t'~iolls offer a good 

,ample, I t is H'q 
llW altt'mpl be mack 
those rt"medies tl~~ 

I ral !"'election !It'I.'IlU,,", 

following is the J...., 
;Ipply a ratirlllal and 
iii" problem ill S. 

'hcst' Ilamps \' 
in\('qHl'lalion 
pr('yious Europeu 

II 10 particular 
,>rtalH"I' that the 
lira \t-l y • Pia t i \'{' 
.HI ~l;('h material 

, only way under 
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to or)!unise a 
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African )lame 

~Iusisinwa 

thipindura 

Olibayamakono 

IU/OUESIAN HERBAL REMEOIES Tnt: Ct;NTIIA.I. (bIlH:A.N 

JOlJII:\AL 0.' l\h;UllaNt.: 

Table I 

l\'CANGA I-MHEWA DlSTHICT 

Botanical Name 

TCfllnoc(l[YX 
ullln'atus_~_ 

Terlll ill ali" 
rI/IId c"illclI 

Rwrdill 
l'c"lila 

BC('illlll 
angusti/oli UlII 

Ci.~.HlS 
jlllruplruidcs 

Mal'tcrlllS 
seTl~'guleTlsis 

BcciUT/£ 
obovalUTIL 

Irllli!:o/era 
hirsU/a 

N,'""mtIlTlClIitl 
psclu/o/lacll),rrhi:a 

r:(L~Sill 
llbbrcviuta 

ClcrodcndrLUII 
wildii 

CiS.HL~ comi/olia 

I'dtoplwrum 
u/riclIflllTIL 

lrllligojcffI 
r")'11 1''' O('(trl'" 

Symptom of 
Disease 

13a(·kal'hc. 

A('ute abdominal 
pains. 

( :on~til'ation. 

Abdominal pain 
with blood in stool. 

Diarrhoea in 
hahies. 

Pain over the 
"hcst. 

Alethod Employed 

Also applied to umhili('us of new-horn babit's, 
Burnt ashes of root ruhhc'd into illl'isiolls. 
For haeka"he the ashes are ruhbed into 
in('isions madc. 

Roots <'rushed. added to water and given tu 
pen;on to drink. 

Root 'eruslted. Water added and drunk by 
paticnt, 

The roots lind lea\'cs are mixed with fr .. ,h 
pic('c of meal: all are ('ooked together and 
given to person to drink. The mixture is 
cooked the whole night on the fire. 

The root~ lire crIJ"hed, added to water and 
gh'en to the hahy to drink. 

Hoots dug, "rushed and added to 
an't! given 10 the patient to I'at. 
wrapped in a cloth are also applied 
chest wall where the pain is felt. 

porridge 
Leaves 

over the 

Pain and tightnes~ The plant is placed in water which i~ boiled 
in chest. and the patient inhales the vapour, his heau 

heing covered in a blanket. 

Dizziness. 

~Ih"po, 

(;onorrhoea. 

~lhepo, 

l'a ins in legs. 

Roots are added to water, A tin of water 
is Idt outside near ash pit, and the next morn· 
ing the patient washes his face with the 
wate'r, first facing west and then east. This 
i~ done for four davs. lie al"o drinks m!'di· 
dne. On the fou;th day the rest of the' 
medidne is thrown away at a~hpit. 

The roots are u:,ed. Also llsed as a fish 
poison. 

, 
Tlw roots are mixed with tho"e of Chipull'
duna and given to the patient to drink. 

Roots soaked ill ~ater and drunk and/or 
mixture blown up rectum. 

The rOOls are stored so as to dry. Then 
crushed into powder and nyora cut. 

For N"ozi (angered Hoots added to water and patient washl':; his 
"pirit) ~ flu'c with the water. Then he smells water. 

Ngozi so drh'ell away. 

Dysmenorrhoea. RoOIS Ilre added to water lind drunk. , 
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.\frican :'-lame 

:'I1ufufu 

Hllrcllgari 

.\lllrllngu 

(;hitlJwamatera 

1'.lI11iJ.llllku 

~llrillgal1li 

.\111 rirall),l'llze 

Bllpirc 

Hl-lOlJESIAX HEl{BAL HEl\lEDlES 

~GA1\GA l-;\IREW A DISTIUCT-Continued 

Bulallical Name 

Securidaca 
/u/lg€pedullcu/ata 

Asparu!;lI-S 
asiatiells 

1I ceria reticll/a/a 

A.ltro,·hlacrw 
lIIa/z;acca 

Ir/(/igu/c«I 
clldecaphyLia 

llclcrorrrorpha 
trj/u/jata 

Symptom of 
Disease 

Convulsions in 
babies a~, 
children. 

Constipation in 
young infants. 

For abdominul 
pains. 

Method Employed 

Roots are dried, crushed into powder, put ia, 
Chayenga in which these arc burnt to ashes, 
and the bahy is made to inhale the smoke., " 

Roots soaked ill watcr and 
drink. 

Roots soaked III water. .\Iixturc drunk. 

For per:'on ill fOI Hoots plact'd in water, which is 
long time with a and vapour inhalcd. Thc lem'cs 
sluggi,h circulation. to affected parts. 

To :'tr('ngthcn all Roots added to the dilTerent medicines. 
nlcdil'illt.~5. 

For chit:,inga Roots hnmt in a ehaycnga and nyora 
l rheumatism). 

Alhi:ill (WIllIlCsiallll Sterility. A ('ock is 

l' crnonifl 
am,rgdaiiTlIl 

Chitsinga. 

('()okin~ it together. Eaten in morning. 
OIlCC. 

Thc dricd 110\\ ers and bran('hes are 
together and nyora incisions made. 

.\lll,·hellji llsec! with lJillliopsis a/ricarta 
Xwinya Bybuza 

Olil'otswi. Hoots soakcd in Wi\tcr and medicine 

.\Iuchcchcni 

Chillumira 

~llltcngcni 

'\llllll'nZa 

DcndJczcko 

Slt'';{Jllolacnill 
araiiacca 

For SOfe eyes. :'Ilix Icavcs with A"IJ(lra!;rrS in water and 
wrap in cloth and squceze drops of 
into eyes . 

li:ip/llLS aiJyssinica A preglHlnt woman Roots placed in watcr and mixture 
at end of five 

AIIscllia gigantca 

XimCllia cafJra 

Dlu.I.,,,_Itclrrra 
sPllthlllllwm 

Rh"icissll-s 
erythrodes 

months having no 
foe tal movemcnt~ 
will take this mcdi· 
cine. 

For abscesscs. Fruit allll lea\'cs applicd locally. 

For bahics who are Thrce pieces are cut from 
only on the breast. and tied round thc waist of 

For burns. Powder made from roots and 
the burnt areas. 

Fur ('hronic cough. Hoots hurnt and patient 

For swellings. Hoots powdered and porridge made and 
Some also rubbed on the swellings. 
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i into powder, put in 
" are burnt to ashN. 

• J inhale the smoke. ,'; 
-"'~ 

and baby givcn 

\Iixture drunk. 

"hil'h i" 
I II" leaves are 

Ii"t'rent 

';t'nga and nyora c 

11.\ branches arc 
Hci;ions madc. 

"r and medicine 

''1' and mixture 

,plied locally. 

., Itt from 
waist of 

, roots and sprayed 

d porridge made and 
on the swcllint:s. 

African Name 

RHODESIAN Tav. CINTlU.L AFRICAN 
JOURNAL or MED'1CINIl 

NGANGA I-MREWA 

Botanical Name 

Eriospermll1/! 
abyssinicurn 

Cummis hirsulus 

Aspilia 
brachyphylla 

Psorlls perm urn 
jcbrijllgu.m 

Pat'CIIIl 
schufIIllnnillna 

Lasiosiphon 
krlll£.~sianus 

Swanda 
1I1I1Jagascaricn.~is 

Symptom of 
Disease 

Chipande. 

Convulsion. 

Scabies. 

Cough. 

Anorexia. Loss of 
weight (also a fish 
poison). 

COllvulsions in 
babies. 

Employed 

Rootltdded to water and then a small hole 
is cut in it and it is tied around the neck. 
The rest of the water is given to the baby 
to drink . 

Root is boiled with mfuta oil alid the mixture 
gh'en to baby to drink. 

Inhalation used with Nyamabota.' 

Powder from roots sprinkled on rash. 

Lea \'es eaten. 

Root added La water for whole night. The 
root is boiled in water. Mixture drunk when 
cool. This root must not be given to prcg' 
nant women because it destroys the pregnancy. 

Roots added to water and mixture drunk. 

NGANGA 2-CHIKW AKWA DISTRICT 

Botanical Name Symptom of 
Disease 

,Method Employed 

Sphcnostrlis crceta :\lhepo. Roots crushed and powder blown UP' into 
rectum. 

PSOfO.lpCrmllrn 
/cbri/ugllm 

Flaeourtia indica 

Cyperus angolensis 

Carissa edulis 

Rrachystcgill with 
Lorantlll£s sp. 
(Comerara) 

Rhus tenuinervis 

For wounds on 
head. 

Roots crushed and mixed with mfutll oil. 
The roots are first burnt to ashes and mixed 
with oil. 

Diarrhoea (children Roots crushed and added to watcr and mixture 
as well as adults). drunk. . 

Constipation 
child. 

Dyspnoea. 

? 

? 

in a Roots dug out and mixed with water, and 
mixture drunk. 

Roots crushed and added to water. 

Lea\'L"S. and twigs crushed, water added and 
rubbed on lnce. 

and woman drinks 

, 
" 

/:, 
I 
i ., 



African :"lame 

:\[usisin\\a used 
wilh Sunangwe 

jl urlllanyallla 

~Ihill;:ano 

eh i;:a ra pasi 

Chipfuvapilsi 

Iturimirwcmomhe 

~I untiellll"'J'('llli.c 

~Iutcngene 

~lu .. herahan;:a 

~lu .. lwjclle 

HllODESIAN'tHEUBAL REMEDIES 

NGANGA 2-CHIKWAKWA DISTRICT-Colltinued 

Botalli('al' Name 

Briddifl t;tltllllrt;('11 
ssp,. lIIelll//thesuidcs 

EllwtIIl,·//tlffm 
I'III,,'//·,e 

II ('t('mlllor ,,11/1 
IrijIJ/iutll 

/0"11/1'('11 .\ltlig//Il 

Thll//IJt!'Kill 
lllllei/ulill 

V"r/w//ill 
Illllygdlllillll 

Ximc//;a ('((Um 

Sel .. Il,illcga rifIJ,m 

Syml'lomof 
Disease 

Sterility. 

Stt'rilily ill lIIal,·. 

Method Employed 

Roots added to water. 

Houls ad,leli 10 water. 

Slerility in WOllleli. ltools used. 

l:hihaYII. 

Painful 
nll'lIstruatioli. 

I.ran',. and tll'ij!s :Ire LllrllI'" III :I~h,'li 
nytlril "III. 

Hools arc dug Ollt and waler added. 

Pain in .. hest and RoolS arc dug 0111 :lnd porridge made. 
c~ough. 

(;uaorrhol':I. Hools IIs{~d in usual way. 

GUllllrrhol·a. Rools used. V,t'd with Vcmullia U1i"ygduliM.] 

Uiarrhoea. ROIlIS used with water. 

Pain!! and swellings Hools dug anti hUf'lll 
of legs. made. 

l.;zi"lllls IlI)rs.~i//;1'Il Chipande. 

eh i),aya mhondol'O ACIlciu:' IwrrIJo Buka. Hoolli added hI walcr. ~Iixture drunk 
fal'e washed with it. 

~11I~o"zarnhudzi 

~lllkllilono 

~hlroro 

Chirapamapenzi 

St"!:llIIIJflICT/;1I Gonorrhoea. 
IIf1llilll:eu 

1't"l1Iillltiill sedaa To wielen \·uj!illa. 

AlIlIOlla lIallU No disease !tin'lI. 

Hoots used. 

Hllllhi nelel",J tIl lI'i1tl'/' and tht! woman 
"al(inA with lhe mixture. 

RoolS. 

Ltl.~it).~; pl/lm 
krllllssiunlls 

Fill' people who are Rool tlu!t. Put into wate-. 

;\' e.mell ht'pwmeru 

/lflich ,.,~tC!:ill 
lllll'hm;i with 
I.tlwnthtu 'p. as 
par;t,ilC' 

Itoilll( mad. ""rl'd. Plal'ed in _mall plale and 
Ihe person. who is matle to drink. 

Iliar/'huea. 

For Jlt'0l'le who are 
Itoing mud. 

" " 

Hool~. 

Th.. ltmn's and lwi::s of tlw j!olllerara 
eru"ht'd. waler .ultlrd and mixlnre 
,I:llil'lI! 10 drink aftt'r CltiraplImapenzi 
ht't'll lakt'll (K'e aho\'l'). 

I'uge Twu IIlllldrcd ulld NiIlCl)'·Six 



J'lft. <:1.'\111.4.1, \'MI'.' 
J u L' 1\:\ .\ t. OF .\1 ~ "11 '. ,.., 

t '(,{!lonill (llll.\gtiu/ifW, 

/11 .:l~h(' . .., alld InCISlOn. 

'\lixtllre drllnk and 

\at('r. Porridge- pn~· 

"I piate and ~il'''l\ to 
I" to drillk. 

Ilf till' ;!Olllt:I":l!:1 art' 
.1 rid Jll i \ t II 1'1' ;!i\ I'll 10 

U, i r:l p:i nl~ pCllzi hal 

iDE, 1959 

African 7'iame 

IWODESIAX HEI{l3AL REi\IEDIES 

i\CA;\GA 3-~EAR SALISBURY 

Symptom of 
J)i"~N'e 

Tilf: C.::\1"IU.[. '\FHtC4.'" 

JnClL\AL Of '\fUJlCl:'\~: 

Method Employed I Botanical 0<amc I 
----------:-

'I For difficult 
del il'ery. 

\Iugaranjwa 

~[llbollda and 
JIuts"""nz",, 

Sikal'akadzi 

\Illzizi 

~l,el eyetsuro 

:\anzwa 

~Illchcchene 

:-'Illroro 

Katowapasi 

JInkwiramofu 

? 

~[llSllnt~uzose 

[),.lIaka 

.l! "Ylen liS 
scncguicl1sis 

f'rulca IIhchcfI,lis 
al10 Xirncnia CanTa 

[,conntis sr. 

/Iccria n'li,u/atll 

\\,hoopin~ cough. 

For burn;;. 

Lean·,; and root are (,[llsh('d, added to \\'3ter, 
and the woman in labour sips it. 

Cru"hed roots added to water and child ~i\('n 
to drink. 

Roots burnt and flowers grounded and both 
of these applied In form of ointment. 

:-;tom~('h ache and I. .. n\' .. , crm;h('d alld put ill watn and ,:il"11 
abdominal pain:'. 10 drink. 

Senecio illsiurizi:us For cbiPllndi. 

I'UlI:o/:i"lnpo!CIICU For chipundi. Root~ crushed and applied to fontanelle. 

li:iphlls 
a/)yssiniclls 

! )i{' ('r(J/'ll r \'ll!Jl 

:angllc/;{,;ill "1 

Anl/onfl /Irina 

Cn'l)to/"pis 
o/)/ungiju/ill 

/IelI'TulIIIJJ'J!hl/ 
I rii,,/illia 

(!en/IIIUllsis 
s('uoiosijo!ia 

F/ephanlnrrhi:1l 
c/epizllnlilill 

Vito purUS 

\ lJ.'fJrt;ia 
!7/ ad UJ,:US('(] rit'n sis 

CUf///J{Cllllll 

1'/a/l'i"'IU/lIl1l 

Boils. 

Small pox, 

For ~onorrhoca. 

PnCllnloni3. 

Sterility in men. 

~ All)' abdominal 
pain. 

For coughing. 

Crll,h the green leal'(,5 and "I'ply to boil 
directly. 

To prel'ent :;mall!,ox water di"easl'. \Vhen 
le"ions apP,'ar, fluid i" applied to the lesions. 

erll,hed roots an' mixed with ~[Ilfufll roo(,; 
(."{'c/lriduea [oll"ep,'dllll,U/U{Il) alld mixture 
drunk. 

Roots used. Root applied to affected part. 

Root of tbis i" mix .. d with ;\I'anurllra and 
:'Illlkandira·Lamiri. Th .. "e thrZ'e roots are 
<'I'u,lwd to,:,·ther, ground to powder, which 
is added to porridge or drunk. 

Roots applied Oil enlar,:ct! vein and a bli"ter 
is produced. 

Root.;; cru,,\,,·.! in water and patient ~il'en 
mixture to drink. 

Adult ~il'cn th., leal'es to ,moke and inh3le, 
For the child, the dried Ic~\cs are dried and 
used as a "n utI. 

Sterilit), in women. Roots added to water and mixture drunk, 

Ilj,II'I,ho"<l in 

I children, , 

! ~nrt' ('Y(':o' " I (('onj 111'\('( i litis 1. 

Hoot" added to lIater and child ,Ir';n\" '"1\' 

lun', 

Lean'" broken and placed in \\,:ller, and ,()a\' 
the affected t'rt'. 
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African Name 

:\lukonde 

RlIzamllU 

African :"lame 

No Afriean name 

Kamwazizi 

Chipundura 

Sunangura 

Vumhanutchi 

Rllkata 

:\ll1kwiramhira 

:\lutowe 

Ze\"arasuro 

Chipindllra 

XCANCA 3-NEAR 

Hotaniral Name 

Ellphorbia in gens 

r. i ... ~lIm pelos 
mllcwntIla 

For asthma. 

Employed 

the msasa tree is taken. The 
fibre is "hewed. When fihre is soft 
mukonde tree is rut and the fibre 
with its milk. ,Then it is dried. 
paper and "moked. 

Va!(inal hleeding. Roots ", rrusht>d, added to water 
Stops bleeding, also gh'en to drink. ' 
sore throat. 

Dialiop.,i., africII1I!! If patient, he will Hark of root uO't>II. rru~I\('d .md dried. 
rel'o\'t,r. Also ust'd ,"" 
for head/II'he. 

~CAl\'CA 4-KANDEYA HESEHVE 

Botanical Name 

Grewill her/mau 

Symptom of 
Disease 

Chipande. 

)lethod Employed 

Roots dug and applied to fontanelle. 

Dy.!dllJrisle mOllwi Lubricant in 
midwifery. 

ACIIl}-pllll senellsis 

llypmwe., 
rer/icillllia 

Rhplf'//lIsiu Sil. 

BedllTII O/IO['(I/IUII 

Agalh i.<rl/l th em II TIl 
boieri 

AZIIlIza garckerlllri 

[lI/rla glomerala 

l'lIrruell ni/otica 

Sterility in men. Roots dug and boiled with meat of cock 
eaten hy man. 

For constipation in Roots chewed by 1Igrlllgu and gi\'en 
hahies. 

Used to roo1 hahies Roots ctu~hed, mixed with 
with high tempera· washed. 
ture. Bahy washed .', 

in wuter. 

Used for touchinlt Roots sprinkled. 
clothes of deceased. 

Asthma. Smoke lea\·es. Lt>a\'es enclosed in 
tohacro and smoked. 

Used when babies A piece of hark is taken and put round 
ha\'e pain in chest. chest. 

Constipation in 
habicll; also for 
earache. 

COlllllil18tion in 
bahil'S. 

Root dug and mixed with H~O and 
in ear. \ 

an.! gin'lI 
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THE CF.;'Ir;TRAL \'a ...... 
JOl:II:-.iAL u.· ~h:ou.I •• 

.:mp\oyed 

L-;\ tn'e is taken, Thl' 
. "11 fibre is soft the 
lId the fibre is soaked 
~ is dried, wrapped in 

to 

,.hed and dripd. 

. lIlployed 

to fontanelle. 

\\ ith meat of cOl'k 

IItl and :4iYen to 

,'nelosf'd in paper 

,t'n and put round 

,illl \l~O and 

• 1 r ~UHJ ::in>n to 

African Name 

~llldilro 

1,GA~GA 

Bnt;lni(';l\ :\'al11(' 

Vil:llll nuda 

f)i('1I1I/1t IIIlOlIIaJII 

,l/ (i1IOIt's 

11I1I/1.'1I1e!llls 

()dlllli plIlt'h m 

Rllllt/ill /'e,'liltl 

B .. dn= 
/'II(/Ilt/:;cill 
slIblcrranea 

I.eaf= 
Pml<'a allglliclIsis 

Fl ceria TI'liCIIla/a 

PlIl't'lllI 
,\(," lillian f! i 1If! II 

Cr),plillepi" 
prodllcla 

HndfJstemoll 
(//'tusijolill.l 

Tllllflbl'Tgill 
laf!ci folill 

FiclI,' IJllrkei 

Tm{lill 111.1111.1'1111 

/'1I1l1l,'m plcrodol/III 

THf. C~;NTRAL AFnrCAN 

JOl;nS,U OF ~1t:Oll:LXt 

U,wd for pain in Root dug and put in water. :\!ake some 
chp~t with cough porridge and patient is gi\'en the porridge 
and Ii I 00 din or the porridge is placed in a wooden spoon, 
sputum. a little salt is added and the patient is gh-en 

U,-,'d for general 
body [lain~, 

Tn pr,.\'ellt illnesses 
bronght in h y 
''''''pl,' who h:I\,<' 
h;ld s"xlI,,1 illta' 
('Ollr:-oe'. 

Leprosy. 

Diarrhoea. 

PneulIIonia • 

For new·horn baby. 

J)iarrhoea with 
hlood in stools. 

lhby with chest 
pain. 

Diarrhoea 
( .. hronie I. 

To ,.trengthen 
habit'S who are 
weak. 

it to eat. 

Root ohtained, placed in waler and patient 
washe" the hody. 

Roots ('rw4u'IJ allil p\;ll,,·t! in I .. att'r and gi\en 
to hahy. 

Leaves are rruslu'd and ruhbed on the body 
or the whole hody is washed. 

Root mixed with beans, ('ooked and gil'en to 
patient. 

Root mixed with porrid)!,. and gi\'en to patient 
to eat. 

The root i" dug alld cooked with three bea~s. 
The water is thell poured in leaf and bahy 
drinks the water from the leaf. Hole~ arc 
made ill ea('h of the three h .. ans and ~trul1g 
together and hung round the neck. 

Root mixed with water and porridge made 
and given to patient. 

The ng(/IIllll .. hcws the I .. a\'es and she then 
spit~ on the hahy. The leaves are also gil'en 
to the hahy br mouth. 

Leaf is ('hewed and gil'en to hahy, 

Hoot is dllj.! alld pic!'e aUached to "tring and 
worn arolln.j waist. 

Used to fatten the Root dug and put in elay pot. mixcd with 
hahy. water and hahy washed. 

( 1) Epistaxi~. 

(21 Constipation. 

( I) The root is dug and crushed root is 
added to porridge, whit-h is eaten. 

(2) Bark ill ('hewed and llil'en interllldly. 

For habies unable Hoot duj.! and hurnt to ashes. " l'\yora made 
to walk. and Jlo.wcler ruhht'd in. 

Pneumonia • Root dUIt and Jlorridj:" lIlad.~. 
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African ;'\ame 

Gomerara 

:\lunye 

Kapotanzo 

Jero 

:\lusambat"j 

Tsondzoa 

Nyargwazi 

Rimiremombe 

:\[esoembudzi 

Kasangaoma 

:\1uroro 

:\lukomhe;::o 

Chikondepai 

Tasama 

Mumlmmhu 

Kalengeniralwa 

Page Tltree Hundred 

RHODESIAN 

Botanical Name Symptom of 
Di~ease 

LOTanthlls Epilepsy. 
on 

Pellophortlln 
ajricanurn 

Orlllowrplllll Chipande. 
kirki! 

SphCTlOSlyiis erceta Diarrhoea. 

LaTlnea cdu/is flilharzia. 

PSt,[/({,,{t1CllllIlSll'/i S ;'\ uusea. 
1IIapro[Ill eijo/iu' 

Root stampedindllri and mfllta oil 
Patient inhales it. 

Lea\'es taken, chewed and put O\'er !UfILdIICU"";" 

Roots .lUI!: and porridge added. 

Porr;'lgt! prf'l'are,l. 1l(lll',lf'retl rools added And -
p:llit!nt gh"t'l\ 10 ,trink. " .". ';'( 

Bark lakf'n from either side, stamped ill 
and patient is /Ih"en it to drink in 
lying flat on his abdomen. 

AstrochiacTla 
mail'acea 

U~l'd for abdominal Roots are dug, chewed and gh'en to Ihe 
pain in children. 

SOllchllS rarijolius 

T emTlocail-x 
oburallls . 

l'soru5perlllll1ll 
jelirijllglllll 

Annona nana 

CrfJSS,)pleryx 
jcbri juga 

Eup/zurl,ia sclziTlzii 

I ndigojcra sp. 

Lanllea scllimperi 

Ximenia alllericana 

Warts. Roots crushed and rubbed into wart. 

Applied 10 umbili· Root used. 
eus so that it will 
drop ofT. 

Pnt'umonia. 

Not given. as 
nganga could not 
remember. 

Ahdominal pain 
and for fever. 

Breast feeding when 
Ihe molher lean's 
her baby and the 
foster mother has 
10 feed the bahy. 
The new mother 
takes Ihis. 

Root ern.hed and added to porridge. 

Root is dug. Root crushed and 
porridge. 

Leaves added to water, gh'cn . 
Root burnf'd to ashes and nyora made 
powder rubbed in. 

:\ pre;::nant woman Root dug, crushed and 
('omplaining of ah· 
dominal pain. 

For retained 
placenla. 

Abdominal pain and 
diarrhoea in adults 
and /·hildren. Also 
for sore eyes. 

Bark taken, added to porridge and 
given to drink. 

Root dug and given· in form of porridge. 
sore eyes, Icncs are crushed, mixed 
H20 and face washed. 

l-,. 



.Illployed 

TUE CE="'TltAL :\UIIo .. ;

]OUn;SAL OF \hUfll-.,t: 

.Illd mfuta oil addL~1. 

·,d Jlut over fOlltallt'U,'. 

" add~d. 

,j,h" stamped ill duri 
;t to drink in ,,;lter, 
'n, 

.",<1 f'il'en to the haby. 

.j,ed into wart. 

".[ to porridge. 

ru,hed and added to 

gln~n by rectum. 

and nyora made and 

.j added to porridge. 

, porridge and woman 

form of porridi!'" 
crushed. mixed 

African Name 

Kajenjeyana 

l!ullondo 

Chitovamatera 

~') nam!' 

Trhimayicho. 
. machenji 

J' 

llusukura 

liasak we 

~yakavanga 

Name 

:\CAl\CA 

Botanical Name 

Enc/ca c1in"llorllm 

C is.'lrs-rlioticsiac 

[.(,llcas n),(lss(lc 

U~htl()l1/ill 
c1"n/iclIill/1l 

Termite fun~u~ 

Sll'/:flIlIJ/(IClli(l 

II raiillc t'fl 

Symptom of 
Di~ea"e 

Method Employed 

Til"; r..:!'\TlIJ\L :\}'Il.IC\S 

JOI~RN.\L OJ' \h:IlIl:L'H; 

Diarrhoea in adults Root dug and made into porrid!le and !liven 
and hahies. Lo the patient to drink. 

To faltl'n tmhy;-. Root cru~hed. added to porrid~e and !!in'1l 
to patient to drink. 

For hahies who 
('an not walk. 

For hahit'~ with 
f"\'t'r. 

Connri6iol"" 
Also for !!ood luck. 

For ruhhinl! into 
nyora. 

;\hdominal pain. 

Lea\ .. ~s ruhhed on le!!~. DonI' cH'ry day. 

Ll'an''; add('d to watl'r and hody wasili'd. 

Roots added to water and hahy', bedy wa,llt'd. 
Leaves can al,o be used. 

U5ed with Chikondepasi (Euphnrhiu moil. 

Roots eru~hed and added to porridge. 

Allophyills 1IOIllhii Sterility in women. Lean's added to porridge and eaten. 

(1I.,sill sill frll I'WIII For abdominal pain Root "hewed by mother and mixtur~ put in 

O.<trw)(l erris 
sruhifl/Illlnii 

in babies. baby's mouth. 

For men to he 
st!'riIi'l't!. 

i\GANGA 5-WEDZA DISTIUCT 

Rotani('al N:lme Symptom of 
f)j,ea~e 

:\Iethod Employed 

Sdme not recalled SII/all lJllrkclllIll Bahit's· horn with Stamped in stamping hlock. mixed with waLn 
rash around umbi· and baby washed. For sterility, 'roots addl'd 

Ramllkurima Pr/(lTfronillm 
Ill'oTli/Ophr/lIl T/l 

, :. ~ 

)(utsakat~iyana Rhus p)'roide.~ 
var. trllllSV(wlclISis 

(:hifamura Dicomll (III om lila 

}Iunyamarnze O,./rllll plIkhm 

.If onnUs gillher 

lieu". Also for to water and given to. woman to drink. 
sterility in women. 

Backachl'. 

For delirious 
patil'nl. 

For ahdominal 
pain. 

Diarrhoea. 

"-
Tnothach ... 

Root placed in water and given to patient 
to drink. 

Root placed in water and gh'en to patient 
to drink. 

Root added to water and givt'n to patil'nt 
to drink. 

Dried root added to water and paticnt drinks 
mixture. 

To stop the pain. Root dup; which is put on 
tooth and chewed. Pain stopped. 

Pale Three Humlml ant! One 
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African Name 

Wakwa 

~luchakatapasi 

Chiparllranl!oma 

:'IIlIzt'zt'l'asi 

~llI('h{'rcch,,~e 

~Iukono 

(:ikarllrizi 

ChiplInJlIra 

Somerara of 
Nhong;otowa 

~Iunwhahllku 

No name 
remembered 

No name 
remembt'red 

No oarne 
remembered 

No name 
rememhNed 

No name 
rememhered 

Kanyekwere 

RHODESIAN 
.. -: 

"·t'.t 

NGANGA 5-WEDZA·· InSTIUCT ~CQnlinl;ed 

Botanical Name 

Tephw$ia mdicans 

Parillari capen$e 

Borreric, 
dibrachiata 

Eleplrlllltorrhizll 
goclzei 

Swart:ia 
muc/aga,~rari(,II,<is 

Secllrillcga l'irn,m 

VeT TI OTi ill I:"lvrata 

Turral!lt lIiloli,'a 

Loralllhlts 011 

Domln'l'a 
WIlW eli lolh' 

Se,<llftflia "P, 

111 It/II g[om"'lIltt 

Cicflla/opsis 
,~cabiosilolia 

Greu;ill '11",6"':"tt 

lIl'TIIi:rl:iu 
[,ral'leosa 

Calha ecl/tlis 

C ",I,befl hir,(!llfl 

Symptom of 
Disease 

Toothache. 

For deliriolls 
patient . 

Pneumonia. 

~Ihepo (long· 
contillued fever). 

Method Employed 

This works together with l\Iushava 
glaber). Root is dried, added to water 
few drops of the mixture are placed in 
on side where tooth is aching. 

Root dug and added to water and 
given it to drink, and body is rubbed. 

Root' mixed with water and 
to .!rink. 

Root added to water and given 
to the patient to drink. 

Swt'ilinj!s in body. Root dug, burnt to ashes and nyora 

For mt'll who are Roots mixed with meat of a cock and 
imputent. given it to eat. 

Stt'rilitr in women. Root is added to water and patient 
to drink. 

/)izzine~s. delirium. Leaves taken and added to water. Patient 
washed in water and given to drink, 

Stt-rilit)' in hoth 
'men and womt'n. 

IIi"h f"Hr in 
hahies. ' 

Pneumonia. 

For anorexia. 

Gomerara taken and mixed with water 
given to patient to drink. 

Seeds taken and added to water and 
gh'en to drink. Body also washed in 

Root mixed with water and patient given 
this to drinK. The root is also burnt 
ashes and nyora made. ": 

Root added to water and boiled 

Sterility in women. Roots added to water and patient 
drink. 

Epist:lxis. 
IIrti('aria. 

Also (or Root added to water, porridge m:lde 
patient given to drink. 

For iml'ott'nl'e. Root added to water or beer. 

When mother and Mother of baby chews root! and 
falht'r have intt'r· ture into baby's mouth. 
conrse, the child is 
j!ivC'n tbis herb to 
prevent it falling 
~ick. 

Pale Three llundr.d Gnd Two 
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THE CE:"l'lt\t, \r"H:." 
JOUR~"L O~· \ilNO" 

'hod Em ployt'd 

!If'!" with },Iu,ha\'a CHlJlIult" 
,-; dried, added to watFr and 
i<' mixture Urt' placed in car 
"Ith i~ af·hin~. 

:edded to water anrl pati~nt 
<. and body is ruhbed. 

, lI'atpr anr! patient ;!iH'n this 

''''ater and given as l'0rridi:c 
;(, drink. 

: to a~hes and nyora made. 

'tit meat of a cock and patient 

,nd added to w:lter . 
. 'r ann given to drink, 

" and mix~d with wllt~r 
,t to drink. 

ild added to water and patient 
Body :1lso wa"hed in it, 

",ith water and 
The root is 

,I made. 

. \I'ater and boiled with Iood. 

to water and patient given 

te. water, porridge made an,1 
Ir, drink. 

" waler or beer. 

"" rhew~ root~ ~nd in.erl~ 
,,',~ mOllth. 

Af riean ":1mc 

~lupangara 

.\lUI rranyimo 

:-10 name 
remembered 

~luchenje 

Xo name 
icmemuered 

~o name 
remembered 

Chizhuzhu 

~I utson dzo IV Ii 

Rwcnya 

~ame 1I0t 

remembered 

~amc not 
wmembered 

Same not 
Itlllcmbered 

Same lIot 
It'illcmbered 

HHODt:SlA~ HERBAL REMEDIES Tux C"'':-'TIt4.I, A.'Hle,,":.; 

JOURNAL OF ~h:DICI~' 

i\'GAi\'GA 5-Wt:DZA DISTRICT-Continued 

Bolani('al :\'amc 

iJi,'hru.llachxs 
giofllcrala 

f:kcl)/~rgill SI', 

VCflWllil/ l/Ielleri 

Symptom of 
Disease 

Urticaria. 

Constipation. 
Sore throat. 

Hungoxa. 

Method Emplo}'l~d 

Seeds are mixed with oil and body rubbed. 

Root placed in water and mixture .. il'cn to 
patient to drink. Also the dry root is "'crushed 
and nyora made. 

Roots added to water and mixture drunk. 

lJill/iol."is ujrit'llnll F.)r pain,; in hod)' Root dried, po",.I{'ft·.! an.! """.! as ,I :'nIlIT. 
all.! hl'a.!adl{,. Some is also r,uhhcd into nyor:l. 

R) TlCIIll"ill reSITIO,;C1 I.ower ah,\oll1inal Leaves are crushed and inserted into the 

/JCciUIIl uoorulllm 

• \ll/\'leIlU'> 
"en;'ga/cTlsis 

l"«'lIdu/tw" II r','I)'/i5 
IIIl1l'rullnciju/ia 

Vi 1,IIIIu 1''' i II In 

zClluu('.\iaCllTll, 

pclins in pregnancy. vagina. This is retained for a whole nig:ht. 

Sterilitr. 

\' <'Hereal disease . 
Penile sores. 

Roots added to water and patient drinks the 
mixture. 

The roots are crushed, added to water and the 
patient drinks the mixture. 

C,)I1l'ulsiuns in Lea\'cs are stamped and mixed with wat!'r 
babit,s. Sterility in and bahy wa~hed. For sterility, the roots 
women, are used, mixed with water, 

:;ore eyes. Hoot mixed with water and drops di,tilled 
in eye. 

LJiClJl/I(/ "cssilijlura l'oi~onous insect 
hites. 

Roots added to porridge and patient cats this. 

/Jrrwh I'tacna 
rh"t!c;ianll 

G/rJ(liu/lls 
IJ.\illllCillllS 

Thllll/,cr;:ia 
lunci/alill 

ScclIridaca 
/oTlgcpcduTlwla/a 

T rir'/lOdc.mw 
physa.loilics 

l'dluphofllrn 
lIiricrl1l1111L 

Terlllillll/ia //lOUis 

Vungucria 
lomen/osa 

Penile sore. 

:'.Ilte·po. 

;'\au,ea. 

Backache. 

For wounds. 

St('rility in women. 

Iliarrhoea. 

Roots added to water and patient drinks the 
mixture. 

Hoot mixed with water and mixture hlown 
into rectum. 

Root added to water and palient drinks mix· 
ture. 

Roots added to water and gil'en to patient 
to drink. 

Roots crushed and added to wound. 

Root added to water and patient gi\'en the 
mixture to drink. 

Bark adelt~d to water and given to patient to 
drink. 

Rash on umbilicus. Root added to water and haby washed in 
the water. 

Pqe Three Hundred and Three 



IUiODESIA~ 

NGANGA 5-WEDZA 

Africall ;'I; a nlt' Botallical ~allll' 
Syr;ll'tolll of 

Disease 
Method Employed 

Name not 
remembered 

:".'ame lIot 
remcml>en:d 

l'app-eu wpcflsis 

/-;lIc!ca dirillllr/JI/l 

Epistaxis. in Dud and patient 

Headache. 

.\llltondo('hllru 5,1rlllirl 
/,r(Jehrl'c/ala 

Swellings 011 body. Rark added to boiling water and water 
on swellings. 

\luto"a 

Name 1I0t 

remembered 

i':aml" not 
remem!.ered 

:\'ame not 
remembered 

Name not 
rt'mcmhert'd 

Katsweswc 

Hurowahull!!u 

Chinyakadtzai -

GU'U'ili III Ollti('O/fl \"'Iu'n'al SOl"t~S 
on l'.~ni,;. 

Cassia sillgllelllla Sores on penis. 

Crcwia /llll·['$CCIIS Vcnt'real sores 
all penis. 

PfIl:etla :'Iausea. 
S('hUnllLllllillflll 

S"hedllfllll(JcarplI.< \'C'lIereal sores 
(l1J{:OlCflSis on p~nis. 

.4lelhallill pr(Js/ralll For dclirium. 

A.,paraglls sp. 

Pyglllaeu/h(/l/Il/(Js 
;cyhcri 

FlI pa/orilll/l 
ll/riCUll/l1/I 

Pncllmonia. 

1l.,1 i ri urn. 

For wounds. 

the Briti~h :\Iu~eum. For this n~ason the r(,Hdts 
of these in\"('~tif!ation~ are somewhat inconclusiH' 
and it is hoped that they will he continued on 
the hotanist's rdum to Hhodt'sia in 1959. It 
was 11l'H'rtlH'lcss thought worth while to publish 
this account so as to giH~ illterim r('sults and 
to de~crihe the methods employed. 

Once th(' lists from the Yariolls llgal1l!,11 had 
lieI'll compiled tlH'Y wen' allalped to sec if tlll'rc 
was allY correlation I Il'tw('en th('Ill. Firstly. 
plants w('re' lIotl'd which wert· U,,('<I fry mort' 
than 0111' 11 l!,1I1I ,I!,I/ ; alld S('(·ollilly. if thl'se plallt" 
W('f(' used ill the tn'atllll'nt of similar sYlllptoms. 
Plants corre,lated in Ihis way. it wa" hoped. 
I\'ollld pro\·ide a more fruilful field for furlhe!' 
illn'stigal ion than Ihl' rcmain<ll'[. TIH' [('suIts 
of Ihe field ohs('rvatioll5 will hI' found set out 
ill Table r. 
I'II!(t' Three Illlflclred afld FUlIr 

Roots put ill water nnd patient ~iY(,lI to 

Roots· crushed into powder, to which a 
salt is· added and nyora made. 

Roots added to water and patient 

Roots added to water and water drunk. 

Roots added to water and patient 

Root dug, added to water and patient 

Root put in water and 
washes body with water. 

The root is rubbed on the )1·011 nd. 

Tahll~ I ('ontains the <lata on 
and includes U3 speei('s. Thirteen 
common to three "ganga (Table 'II) and 
two. llgallga. Of the sp!'cies common to 
Ilganga, ·only o ill', II eeria, rl'liculata, 
which were all. closely related, i.e., for d 
and abdominal pains. Of the species 
to two ngunga, the following had uses 
were similar for both 1lganga: DtcolTut 
(ahdominal pain), Oclma J>lllcitra ( 
Tf!lIlllocaly.'I: obovallM (applied to II 

C(U,~ill . ahbfl'villlit (~ollorrho('a) . TIl!' 
of rorrdalion is ohviolllily not \'t'ry 
llli Car as th(·y go the abo\'l' results 
Ollt of the 143 species. II eeria rl'l 
anomala, "Delma pulchra and C . 
might be worthy of further . 
nddjtiOlj~- Ilwr(~ art' otlwr IIpl~dl'li 



!' ilL (',1 'PI\! fIn 

J!IIIl'''L or '~l,~"'~'" 
I\llOIH:SIA:\, HEBBAL HE]\IEDIES 

Table II 

Tin: C~:xnH.l .. \nIH'.\, .... 
r (jt'a" .\1. OF \1 FIlII.[:-'; E 

SPECJ E:-; CO.MilION TO THREE NGAl'i'GA 

}~------------------------~----------------------------------------------------~ 
!'~illl)loyc( I 

---~--~--

',Ialer and waler rub!,,~ 

d patient ~in'll to Jdnl. 

1!I\\'Jer, to whil'h 
,(JUl. mode. 

and palient drinks. 

and water Jrun\... 

". and patient w:l"heJ. 

1 

. ",(·i,',,; ('Ollllllon to 1 
'ril[ rl'licil/II/II, had 
ialt'tl. i.t' .. for tl' 
( ) r I he 'llt'cieo 

.1<1\\ inC': kId W"'S 

~, 
',' 

.. (III "(;: I Ji C()ll/II IIIlVIl"'1. . ,~ . I 
'/1[ 1!lI/clirtl I dtarrh()('~. 
,ll'l'lit·d to Ilillbilit\.!;; 
"rrho,';! I . TIlt' dl';'!1i" 

I h· not \.,'1'\' great. uJ 
;-t;\'(' IT:--lIlt~ ~lIggt'~t 
; ",'rill rl'l iodl/Ill. l)i(l.·~ 
./ ;l1le! (.'iI.\sia nIJI"t,tll.t\ 

'Illin ill\t·sti~alioll. ~, 
'll'r "IWClt'S lislt'd k'fl' 

/euriju{:lIIl/ 

,~:M"l/l nann 

arrzli'Il"'(L 

Symptoms 

]',1;n oyer chest, For difficult delivery. Venereal disease. Penile 'or"s. 

Pain 3nJ tightness of chest. Used for touching clotill's of J"ce;uwd. 
Sterility. 

Abdominal pains. Stomach ache and abdominal pains. Diarrhoea with 
1,Iood in stook 

(hit~ilq . .:~. ~tt'riIily in wmllcn. ~tt"r,!ity in men. 

For pregnant women who have no fot·tal mlWI'nH'nt" at tlw end of tiYI' 
month,;, tak,'n as nlPdicine. Also for ail,wes:'",;. 

Durns. Diarrhoea. Whooping cc.ugh. 

Sc;rhies. \'\' ound ... on head. Pneumonia. 

\0 eli,pase gin'n. Gonorrhoea. ~o disea"'" ;.:i\en. 

':"Ct' "\'<". Gonorrhoe3. :\bdf)minal pain. 

from ('arlit'r c\jlt'rit'I1l'c of th,' botanical 
not a,,,ociatcd with this partil'llLir inw", 

are kno\\ n to lit' \\'idl'l\' u",d alld mi;dlt 
br worth furtl1l'r "twil, lh,'"'' art' SI'ClIri· 
IOIlt;l'fll'dlllZl'lil(J/II t th;, \'iolt'l tr('(' I. fAlsin· 

\\'ere [ounci. and w(' abo han' to thank a numhn 
of officials of thl' :\atin' /)"partlllt'nt for tflt'ir 
\'{'fy kind as"i~tan('(' ill this n'~ard. The tr'l(li· 
tio,;al nEf,(llIga is a filll' field bo'talli~t. but OIl(' of 
the disadvantage·s of ll1odl'rn tn'nds is that while 
thrs(' mrl1 arl' growing older their childrell al'<' 
rapidly hecoming urhuni~t'd and lo~ing all in
tprpst in their futht'r,;' knowledge of tIll' wId 
and its natural history. African herbal lore j,; 

therefore diminishing' rapidly and ~o ~tl1dil'S of 
this nature ~hol1ld he J>r('~~{·d forward whil .. 
tlll'r'1' is still tim!'. 

kralissillllUS, fll'fJ/IIIIl/{Jrrhi:'1I g(}(,/:'l'i and 
. ll!udagllscllril'llsis. 

finally, one o[ tilt' principal dinl('lllti('~ ('n· 
in this l11t'thod of approach was to 

nganga. willing to co,op('ratl'. A !Irea! deal 
~!i(,ll(,c was nce'c,.;sar!· hdore suitald,' sul,j('cts 

f'fl/:r Thrrc Jlund,,'.! !llId Fi,!' 
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'OLOGY 

'.0 and in the females. 
lrollounced. A special 

~o. ~ 
..;ub-! 

Females. 

~t'ts : Remarks. 
,{,'lm .. 
ned : ----------------

:JO ' ....................... ; •••••• 

30 i ••••••••••••••• ~ ••••••••••••••• , . 

30 :: •••••••••.••••••••••• ...; •••••• 
", ,~ . 

ao ...........••• _ •.•••••• ~ ••••• 
30 No. 58. slight baIdDesa on 

30 I ... ~~~~ .......... ~.=.~~.:.~ .. 
3() •••••••••••••••••••••••• ~ ••••• 

26 .•••••.••••••••••••••••••••••• 
it .... _ .. ~ ........................ ~ ................ _ ... 

12 ••••••••.••••••••••••••••••••• 

10 , .•••••••••••••••••••••••••••••• 
I , 

]9 I •••••••••••••••••••••••••••••• 
I . 

10 i •••••••••••••••••••••••••••••• 

., ..••... 

30 ! •••••••••••••••••••• ~ ~ •• ~ ••••• 

. ': .-: . ~ 
.-' ~.:;.;.~,~:...j>~ .'-

2j - ...... - ....................... ~.~~;:~:~.; .. .. 

,'.,. 

30 .••••••••••••••••••••••••••••• 

1 
ne at the spot ,..here passes the 
-chanica1 origin. was not iDcluded 

-slcally well-preserved 
c. showed some degree 
one who was slightly 

• 

~'ul PHYSIOLOGICAL AND MEDI~:I~~~~; 163 

As to location) in 13, or 38 percent,~f:t~~:~~{\;~~~:s:the calvitia 
was frontal; in 12, or 35 per cent, it was OIl::the.-Vertex;in 2,-or 0.6 
per cent, it extended over.both front and vel:-tex,"whilein-7, or 2 per 
cent, there was general thinness. , ·.'c·'·:...,:, .•. ::-;:,>" _. .'. . 

The largest proportion of Cases was·fmillci8.'IiiOrig...the male Cora, 
and in all these the baldness (thinnessr w8.s-generaL·::'rhese people 
do not carry burdens on the head or ba,ek.,ccWh,&t- iBfIuenbe Syphilis 

f or other diseases may have had, particularly.:u{:'p;us.tribe1 could not 

, ..... bede~~~'NO= ONSOCIAL1i~~~~~l;. . 

The foregohtg chapter concludes the;;~~~;'a-~fi~i:~t physio
. logical observations, and the writerwlJl n:OW:~ppFoach'the pathology 
· of the tribes.· In this corinection it is ne~Ssitry to touch on, first of . 
all, the unpleasant subject of social abn;)r-m.atftiesiwhich oft.m have 

" .,'- . a direct connection with disease, injuryiG~~ve:ndeath.·' , 

i~ ';:",~;, . ._ 'ARTIFICIAL ABoli;i~:!t{i.'-;; 
r~ -. ' '.. Desire for and lov~ of children are u-;J~~?::~O~g the Indians. 

· Nevertheless artificial abortion is practised·~on.g all the tribes vis
ited, and is told of by the older men or wome.llwithoutmuch hesi": 

-: tation. The causes of the practice are- s.bttl";~~fear' in the unmar- • 
ried, and among'matried women inabilitythrongni>overty t-o provide 

" .' for the family, or a loss of many. previoUs~ .children, or a desire to 
. ",~ be rid of concomitant physical difficultieS::;o,~d :necessa,ry subse

quent c.ares. The occurrence is more<freq1ie~]n~the unmarried, 
notwithstanding the fact that among' most~9t;th~tribes early illicit 
sexual intercourse is not very unco.m.moD·ana4htiiaditionaUact that 
the bearing of children by unmarried.:wG~tl!i;ihgS·"ncY: particular 

· discredit and is but a slight obstacle to,ffi.tUre';Pla¢agei.~::-'::".;~::.~: 
, Nothing definite was learned as totha perlOd-~f"ges~atioD.'8;t which 

" abortion is preferably induced; but it seenis_-Probable·that-no'-efforts 
:'~-:.':'~' are made before. the Jetw; has betrayed: viabilitj?i·'rhe-W.eanS 'em
:~~~t;,':' ployed ·are mainly some form of direct-physiCitl~()lenCe applied to 
, ''''.:.' ,', .. ' the abdomen; occasionally one hears of .an inges~OIj:~ofSo.i:ne.:~: medi-

l ;::;:~:>~~:.' cine." In most instances it appears that the'-prospective, mother is 

,;.~ .. ;:~~b~i~~::~~:i~:,~~~~;E:~~tb=~:2· 
, limited than under similar circumstances among white women. 
I~ 
!; . 
~~ 
!: 

; 

t 
t 
! 

" .. " 

DETAILS 

Among the San Carlos-Apache the means for mducti<?ll of abortion 
are mainly mechanical (e. g., pressure, as over an edge of a box or 
~ a roCk). Some of the old people are said to know a strong medi-

f. 
I . 
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cine \vliich produces the desireu result. The attempt is always maue 
~ , 
In :"ecreev' 

Among the y\-nite ~Iountain Apache aborti~n is usually produced 
;< by leaning on a. rock or a stout stick, or by manual pressure applied . .,.. 

to the fundus of the uterus. 
Among the,A!escaleros1according to information given to the writer' 

by Dr. W:lldLLuttrell (in 1900 the agent of the tribe), as well as . 
by others, abortion was not very rare. For this purpose the women 
swallowed certain veaetal substances articular] I e doses of the, 
fermentet aCl lUlce of the inner bark of the ine; or they tried to.:,··_ 

estroy the·fetus y VlO ent pres.:."ure upon the' abdomen. In a few: . 
instances a stick or a'bent wire was said to have been used, being 
introduced by another woman into the uterus; this practice was not 
heard of elsewhere, andit is--possible that it did not originate with . 
the Indians. . : '-,: ':~'o..: " 

.-lIllong the Jicarill~/ac~~rding to 1Ir. Johnson, the agent, and 
Doctor ~IurphYr.the. physician' of the tribe, abortion is but seldom 
practised, and only in the-case of unmarried women. '[or this pur-' 
pose certain herbs and plants found in that part of the country are 
used: what they are is a se<;ret "ith the old women of the'trib!:.. . It 
is Yer~- probable that the herbs are aided by physical means. 

Among the X avaho;-Hopi; and other tribes manual or bandage 
(:::ash) pressure is applie(l to the woman's abdomen \vith the object 
of crushing or expelling" the fetus. The Zuiii woman drinks some 
deeoctions, but if these fuil;has recourse to pressure.a 

Among the Pima, as-'-with some other tribes, there are remark
ably fpw half-breeds,::-It is said that this is partly due to the fact 
that in most cases where' a woman becomes pregnant by a white 
man an abortion is induced. One well·known attempt of this nature 
o('cHITe(1 very recently (see ufiller Infanticide, p. 166). Mr. Alexander, 
the ngent, was told by -the...lndians of another case where abortion 
was induced by burying the woman up to her waist in the earth. 

In un eighteenth century Pima confessionary are the following sug
gpstive question:;: "Ra-va- you drank, from a desire to kill the child 
within you, sanari or anything else?" "Or have you placed (, .... ith 
the same object in view) a. very hot stone upon your abdomen1" 
"Or have you lain for a length of time upon your front~". "Or 
ha Yf' you t1.in a long time in till' sun?" "Have you abstained for & ' 

](mg time from eating, wishing that the baby in you dies of hunger~" 
"Han- you aitled another woman to kill her unborn infant1" . 

---------------------
• _\ f,"t r:lil·:"g inl11",n<;; in thi. tnl,.. is tb~ ,.'!:d that the woman who induoos abortion Is llkely to 

I .. ", tt:.., capa(':IY .,( ha\'ing mo", <:hildn'u.. ,\u.:vrding to infOrmAtion given to the writer by Dr. E. S. 
D~ ,-ii. tl:~ ";:""":" physician. '0 gn'at i .• tbi- ["or that as soon as a mother l>ecomes aware tba.t ber 
,lJur:~I"r i. 1'''·".,.ln' with an W~gitim.\t" chil·! sbe :It once """lin'S her tholt all wlU.be well and tba.t 
;h.' ,,,,,,1 root jnr.'rfp", with- it. Wh~n th~ old women IpaM! of a recent case of Ilhortlon on the pArt of 
.1 ::Ilnt::.-- \\"1111 .. ;1::. th~'Y pJ..t~ ht>r at on~ in W.lnn sand for ten days to prevent h~r "drying tip'" 

.\ ,".·,t: .• 1 ;"'O'l'd ia thi.· tnt", [Zui:iJ is !ur the WonUlD to grasp hpr gm\;d utems throlJib. tile 
,,' ,d,.",,,,," "aU awl twig, "-nd "qul-ere It ,u:til ~he Sllt'(-eed. In detaching the fetal COIUlectiOIlS. 
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AnlOng the :Mexican Indians the wTiter heard more about umedi
cines" and less about violence as a means of inducing abortion; 
but among most of the )'lpxican tribes .observe<l, on accOlUlt of their 
contact with whites and their adoption of Christianity, investigation 
of subjects of this nature is usually unsatisfactory. 

__ \.mong the Opata, according to Doctor Alderman, abortion is some-
times attempted;- principl1lly from two causes-first, the rapidly in
cre~-ing family without corresponding means of support, and second, 
the shame that comes to the unmarried women from having children. 
The old women give various roots and herbs which they claim ~ 
_infallible_ . One is ,a-tea made of rosemary and the "ocean arte
-misia." ,They _administer these, then place the woman on her back 
--and-kne.ad-her~abdomen-until pains are brought on. Then th~y place 
her on_her_.kneeS;ctake a position before her, and holding her by the 
hips, shake~her_back and forth with all their loree, as in normal 
labor. -H,,-this;is:not successful the first time the whole process is 
repeated.' _~ ---~~_ - . 

_. - ARTIFICL\L STERILITY 

There is a' .ery g-eneral belief among theIndians visited that sterility 
may be artificially induced. To produce this result the women desir
ing to ha ve nomore children take internally certain harnlless subsJ ances 
(see chapter dealing with medicine), which to the Indian are repre
sentative of sterility. Ihe San Carlos Apache belie.e that artificial 
sterility can be induced, but the means is not generally known. It is 
supposed to be s()me vanety of root. ,One of the women applied to 

-the writeHora "medICllle to make her have no more children." 
,\Yhen questioned-as to the propriety of such a proceeding, the answer 
,vas that when one child after another is born and dies, or when a num
ber of childre~, one after another, are born dead, something should 
be done to end this unfortlmate state of affairs. . .~ . 

Among the White ).Iountain Apache a woman desiring to have no 
children, or to stop bearing, sv.-allows now and then a little of the red 
burned-- earth- from beneath the fire. 'This means, which is much 
believed in:; is used mostly by the (lissolute unmarried, but also by 
sickly or very -poor married \vomen. Some of the Huichol women 
driIL'-: a decoction of it cprtain lant to revent childlwaring. Corn 
wumen, for the same purpose, take internal y the scrapmgs of the 
ma Ie dper horn. 

IXFA.:-iTICIDE 

Among the Apachf>, Pima, ),[ohave, Na.vaho, Zuui, and Tepecano, 
information was obtained from some of the IIHlians themselves that 
no dpformed or monstrou,; child (though such are very rare) is allowetl 
to live, and similar statements concerning other tribes were recei.ed. 
It is said that a deformed child is smotheredr or carried away and 

" I 
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left in the brush, or buried alive. But there are also instances of 
the purely criminal infanticide--of the killing of a normal child by its 
mot her or some of her near female relatives. As a rule the child in 
a case of this kind is either a mi'\:ed.-blood (with an American, or 
white :Jlexican, or, rarely, a negro father) or the mother is an unma:~ 
ried girl, ashamed of her condition. 

One of the San Carlos men informed the writer that the' newborn . 
infan t who "has no father" ~(meaning a halfbreed) is .sometimes thrown 
into brush and abandoned. One specific case was mentioned. Among 
the :Jlesealeros, according to one of the tribe, if a monstrous child is , 
born-av8ryrareoccurrence--it is killed. Half-bloods also in most 
instances are not allowed to live, being destroyed either by induced 
abortion, or by choking-immediately after birth. The latter act is 
-very infrequent and is effected by the grandmother or some relative, 
not the mother. . . 

Among the Pinia;.-a~ording to Chief Antonio's sister, infanticide is 
rare. Quite recently one of the educated girls became pregnant by a 
white man;-As-the gestation advanced to near the end, she was 
observed to have a rope hanging from the roof, upon which she pulled 
herself up and then dropped down. On another occasion she was seen 
to run \vildly against the door and strike it with her abdomen. Finally 
a li,-e child was born, but it died the same night. The cause of death 
was not learn~d. ,In another case, about 1860,a young motlH~r 
killed a child 4 or 5 months old. She 'was "a bad woman who ran 
much with white men" and eventually contracted syphilis and died. 
She was seen to take her'child with her on the road and while walking 
far from the village throw it _up into the air and catch it. This she 
rppeated severanimesuntil once she did not extend her arms and the 
chill' fell to the ground. It became unconscious and she went to the 
graveyard near by where she wanted to bury it. Just then it began
to cry again whereupon she killed it, probably by choking. 

At Zuili-five specific instances were heard of in each of which s. 
newborn infant came to death through its mother. In two of these 
cases the children, born out of wedlock, were supposed to have 
been killed purposely very soon after birth. In three other instances, 
which may not have been intentional, the babies were suffocated by 
their mothers rolling upon them at night. 

CRI:\{E 

The most frequent I1mI most serious transgressions among the 
Indi.ms here dealt with, at the present time, are deeds of violence due 
to intoxication. In their norm,tl state the Indians will deceive and 
some will steal, and thpse lapses embrace by far the greater part of 
t heir criminality. .Juvenile offenders of serious gralle are rare, and the 
~:lIne is true of female adults, even if those spoken of in the preceding 
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CONTRACEPTION 

501\IE Navahos feel the need for a method 
of contraception in order to limit their 

families. Certain women express the desire 
that they mav have no children or, because of 
illness resulting from childbirth, feel that they 
should not conceive again. 

One young ,voman asked two white friends 
for contraceptive information, anything short 
of an operation, saying that her mother didn't 
want her to have any more children. 

She said she wished she hadn't had so many but 
her husband wouldn't have liked it if sh; had 
stopped. The trouble was that when you got old 
vou didn't have enough money to take care of them 
or yourself. Also, it was to~ hard \\·hen you lost 
some. Her mother didn't want her to have an opera
tion but any medicine or mechanical device was all 
right.-Z48 (CK-8/zo/48) 

There are also cases, as Hill records, where 
a woman before birth 

went kind of crazy from fear. A woman during a 
birth will say that she is ne\'er going to have another 
child but she will do so just the same. Some girls are 
so afraid of having babies that they will not get 
married. Others who get married IrO to a medicine 
man and get a mcdicin~ which prc,,:'cnts them having 
children. Some girls arc so afraid of having babies 
that they will not let their husbands have intercourse 
with th~m. They sa~' that girls from ages r 3-15 are 
often afraid of the sex act because they fear they wiII 
be hurt by it. 

Knowledge of contraceptive methods, how
C\'er, is mainly by hearsav. Five informants 
admitted they' had made use of the medicines 

, mentioned and others related experiences of 
• family or friends. A Ramah informant reI marked about another woman, 

She can't have anv more children, she took some I medicine, Navaho ~edicine, to have no more babies. 
-257 (JC-6/28/46) 

Another informant related that 

E\'crybody was \'ery surprised at Sally's preg-
• n:mc)'. \Vhen she was thirteen, gave her medicine

"never thought she'd get that." Had Evilway for 
her because she got dizz;'. "\Vomen with baby they 

get that way - they just think she got troubled by a 
ghost."-82 (CK-I/28/42) 

One informant, an old man, offered a moral 
judgment on the subject of contraceptives. 
He said: 

Other Navahos think that is bad. Children grow 
and raise some more people.-I (CK-B/9/36) 

Morgan in his publication on Witchcraft 1 

quotes a story related by one of his informants 
in which a belief in the efficacy of contra
ceptive medicines is affirmed. It will be noted 
that the story also brings out the point that 
the man left his wife (who had taken con
traceptive medicine and was therefore sterile) 
in order to marry a woman who did give him 
children. The first woman, however, remained 
sterile even though she remarried. 

Contraceptive methods mentioned include 
coitus interruptus, medicine taken internally, 
and continence. Only one informant con
firmed the use of the first method. Others 
either said they had never heard of the prac
tice or thought it a strange thing to ask about. 
One man made the following statement: 

Many people use this method- (coitus interruptus). 
They don't want any more babies so 'they pass the 
word around that this works, and they try it. - 12 

One informant mentions coitus interruptzts, 
disclaiming knowledge of the practice but 
speculating on others who may know. 

Never heard of coitus interruptus. Maybe those 
\\'ho don't have children know about it. Manuel, an 
old man now, maybe he knows. He never had any 
children, by any of his wives. Might be the man's 
fault, I don't knOW.-1 (CK-8/I1/36) 

Continence is practised in connection with 
ceremonials as one of the numerous restric
tions placed upon the patient, the co-patients, 
and the singer.2 Continence rules are in force 
from four days preceding to four days follow
ing a ceremonial.3 A woman also remains 
continent after the delivery of a child for a 
period of time which varies 'with the individual 
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(see pp. 31-32). If a man feels compelled to 
cease having children by his wife (because of 
her ill health), he ,\-ill often take a second 
wife in order that he may give the proper 
consideration and care to his first ''life (see 
section on post-partum hemorrhage, pp. 
86-87). The practice of taking plural \vi\'es is 
sanctioned in a number of legends. Therefore, 
this pattern meets \vith "religious" as well as 
social apprm'aJ.4 The Sun himself had two 
wives, one at his home in the east, and Chang
ing \Vol11an for whom he made a home in the 
west.r. The great gambler also had two wives,') 
and in the legend of "The Great Shell of 
Kintycl" the N:n'aho hero is promised eight 
wives in marriage by the Pueblo chiefs. 7 

There is even mention of t\velve \vives be
longing to one legendary hero. The unfaith
fulness of these wives resulted in their being 
mutilated as a punishment for adultery.s 7\1at
thews adds a note to the effect that such 
mutilation was not practised by the Navahos 
at the time of his investigations,n and I have 
not heard of such a practice in recent times. 
The Flintway legend relates several instances 
of adultery with the two \vives of the Chiefs 
and the subsequent punishment of the hero.1O 
The Hail Chant 11 relates the episode of the 
adulterv with \Vinter Thunder's \vife and 
its drastic consequences. The Franciscan 
Fathers 12 confirm punishment for adultery, 
and add that virginity and celibacv are not 
practised by the Nava'hos. 01 

The prevalence of myth episodes dealing 
with adulterous incidents and sexual excesses 
reflects the emotional tensions of the modern 
Navaho. Kluckhohn has stated 13 that "one of 
the principal sources of friction among the 
Na\'ahos is sexual jealousy." He goes on to 
sav that it is controlled to a certain extent by 
th'e institution of witchcraft for "fear ~f 
witchcs at night acts to some slight extent as a 
deterrent to extra-marital sex relations because 
night-time would otherwise provide favorable 
conditions for secret rendezvous." However, 
it is only under certain circumstances or \vith 
certain 'persons that the Navahos feci sexual 
acti\'ity is improper, for "they never regard 
scxual desires in thcl11seh"es as 'nastv' or evil. 
In school and e1scwhere, \vhites ha've tended 
to operate upon the premise that 'any decent 

Navaho' will feel guilty about a sexual act 
which takes place outside of marriage. This 
attitude simply bewilders Navahos and pre
disposes them to withdrawal of co-operation, 
in all spheres. To them sex is natural, neces
sary, and no more or no less concerned with 
morals than is eating." 

That this attitude was held at the time of 
the captivity at Fort Sumner and for the fol
lowing twenty years is recorded in the life 
history of Son of Old Man Hat,1-1 where we 
find nine cases of sexual jealousy described 
with the quarrels and reconciliations which 
resulted. Extra-marital sexual relations are in
dulged in frequently and casually, and in the ': 
majority of cases are with women who are/ -
married. The women take the initiative in all 
the cases and are given a present at the con
clusion of the episode. Left Handed describes 
in detail some fifteen such encounters between 
the time he has his first experience at about 
the age of thirteen until the history ends at 
age twenty. 

Hill records that "if a man alreadv has a 
wife he can pay for this second wife and take 
her home with him. However, he must first I 

get his first wife's consent. If she is not mean 
she will not fight with the new wife." 

In a conversation a field worker had with a 
local white, a man's second wife is discussed 
and the reason for the marriage speculated 
upon: 

She mentioned that John Coyote had two wives, 
the second is the sister of the other one. I s:lid that 1 
hadn't heard about the two wives. "Yes, he has two. 
The second one is very pregnant. She was always 
hanging around here, poor thing. I felt sorry for her. 
Of course it won't stand up when it comes to land 
allotments or anything like that. I guess the main 
reason they are married is so the baby will have a 
father." (EV -10/3/47) I 

The most wide?' known method of con- • 
traception is that 0 taking medicine bv mouth. 
This is, hO\vever, considered a d~ngerot1s 
practice by many women and those who 
know the proper plants to nse and how to 
administer them charge high prices for the 
exact information. Hill records that, 

Recognized prostitutes knew of some medicine 
they could take which would prevent childbirth. 
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CONTRACEPTION 

I ' 
'. !Jter she has had her first child she takes this medi-

1 cine. Then if she has another child it will kill her. 

l . fIe also gives the information in his notes that 
a milkweed plant is generally thought to be an 
effective contraceptive. This he identifies as 
Asclepias Hallii and has notes by three in
formants on its administration. 

"Vomen who have a difficult delivery drink'this 
in solut:0n to prevent future conception. ' 

. It is used as a contraceptive. Right after a woman 
has had a baby some of this plant is boiled and the 
woman drinks the solution. This will help her to get 
well and prevent her from becoming pregnant again. 

The woman drinks some of this in the period of 
convalescence after childbirth. Is a contraceptive. 

One woman from Ramah stated that she 
had heard from her grandfather and grand
mother that eating the "womb" of a mule 
would produce sterility. This was confirmed 
by one Chaco informant but was denied by 
three Chaco informants. ~ 

The majority of informants questioned said 
they were aware that certain plant medicines 
were effective contraceptives but only a few 
admitted first-hand knowledge. 

I'm afraid of this medicine. If a woman uses it 
the little bag is all twisted up. The next baby to start 
in it will be all twisted in and the mother will be 
killed. Most people are afraid of this kind of medi
cine.-cw 

There is a medicine called bie!. do7aefb. I've never 
seen it, just heard about it. When Navaho has too 
manv children and has trouble they make the man 
and' woman both take the medicine so they won't 
have any more babies. They drink it any time they 
want to. - jtw 

There is a medicine for this. Some people know 
it. It has a twisted root. It is called biel3 do7o ?i/ci. 
Chop it up. Put it in water. Drink it anytime right 
after the baby is born. That t"/isted root twists the 
bag the baby comes in and prevents another baby. 
I don't know why the man has to drink it too. - few 

You get the medicine from an old man or an old 
woman.-250 , 185 

I onl\, know of two men who know this medicine. 
Thev li~'e be\'ond Two "VeIls .... I ne\'er used it 
but "r am thi~king of getting some because the last 
baby ga\'e trouble. I ne\'er used the things the whites 
do, either, but I would like to know about them. - 36 

There's a plant that can be given to both the 
husband and the wife to stop any more children. 

Joseph Nez knows about this. - 54 
The medicine man knows about this medicine. 

I took some and it worked. - 59 
Some people have a medicine for this. 'When two 

trees or roots are twisted or touching together, you 
boil small pieces from the places they touch, and 
drink this. You use it right after the baby is born 
until you get well. It will make the cords inside the 
woman twist and she won't have another baby.-249 

A woman and her husband both must drink the 
medicine. The woman drinks more of it than the 
man does. If only the woman drinks it, it will hurt 
her. I don't understand how it works but it stops 
the woman from menstruating and sometimes after 
that she gets sick from too much blood in her ana it 
bothers the woman. Then she takes another medicine 
to clean this blood out and make her not be sick from 
it·-so 

BN's wife is old enough to know (these medi
cines). Her mother knows them, too. You have to 
pay six to ten dollars for it, or a sheep. You drink a 
lot of the plant medicine right after you have had a 
baby and you won't have any more. Mary had a 
baby eighteen years ago. She had a bad pain and took 
the medicine, so she has had no children since. That 
baby died. - TM 

My mother knew about these plants but I don't 
know. My husband doesn't either. - mw 

There is an old woman still living who used to 
have three daughters. They all died having babies. 
This old woman knows about these plants to stop 
you from having more babies and she gave the medi
cine to her daughters, that's why they died. - ctw 

Some people have medicine but it's dangerous 
because it twists up the bag the baby starts in. Then 
when the baby starts again there is no place for it 
and it makes trouble. Better do without it. \Vhen the 
baby quits you itself you don't have any more of 
them. Babies quit me a long time ago. Some women 
my age still have them (ca. 6o-6S years).-dkw 

Plants are boiled and drunk at the menstrual 
periods. After the last baby, when the first period 
after her delivery begins, don't sleep with your hus
band for fifteen days. After that it is o.k. You can 
also eat the mule pieces. The three pieces from those 
parts put together. - I 

There are plants that are used. Pancho knows 
what they are. Boil and drink them. lUrs. Andres 
takes it. When you have a baby begin to drink it 
from the first menstrual period following delivery. 
D rink it every day for one momh. No - start im
mediately after the first bath following delivery and 
drink every day for a month. For a long time use it 
every two weeks. Five medicines are put together to 
do this. I don't know them. Many years ago a man 
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whom Pancho calls my maternal grandfather knew 
it. Old \!an Roberto knows it. The woman doesn't 
slecp with ;',Gr husband for one ;'car while taking the 
mcdici:>le. After a :;car shc can sleep with her hus
b:lIld and still \Hm't h:l\"c a bab;', - 3 

Therc i3 medicine for it called ?rlze' 1:1 dil dd,hi· 
("onc mcdicinc"), Usc it, boiled, with another medi
cinc called ?a:e,? lJa/;"i {ani and others that I can't 
tell \'OU :d)out, \ "hcn you ha ,'e your first menses, 
boil them and drink it thc first dav and for four dan. 
The singer sings (Puberty Rite) at the samc ti~e. 
Drink aIle ()r mo cups c,'er;; day, \Vhen the singer 
goes home, and you arc clean, stop drinking it. You'll 
nCHr ha,'c a baby, evcn if you get married. ;\ly 
m. ther gJ.\'c it to me and I\'c not had a baby yet, 
evcn though I've got a man, - 253 

The most detJiled informJtion WJS obtJined 
from 82 Jnd her grandmother, A, of Two 
'VVells, Plants \nre obtJined for identification 
and the information was ginn in detail for 
their use. Three plants were obtained,13 two 
of \\,h.;ch were ginn no NavJho name but 
\vere identified as Rlhia dissccta (G rJV) Britt. 
and Eriogo1lZt771 J a7l1nii Denth. The third was 
called ?J2C? ?ax,\e, sgi2 and, although it is dif
ferent in appearJnce from the second, is actu
ally the same species, EriogolZll7l1 f,mlcsii Benth. 
\,Vyman and I-hrris 11; ha \'e this plant listed as 
J contuceptive under another name, "t\\,isted 
medicine," but do not h~1\'e the name Q"iven bv 
m\' informants. ~" 

Tn the prescription for the medicine the 
plant. nahj,1 dissecta, is indicated as the most 
important of the three and one which could 
be used alone eiIecti\'eJv, It should be boiled 
in one cup of water f(ir one-hJlf hour. One 
cupful is drunk Jt even' menstmation until 
the \\'Olllan is married. -the second Jnd third 
species are used toQ'Cther with the first all 
being prepared am! administered as Jb'ove. 
After marriage hoth the husbJnd Jnd wife 
drink the decoction \\'hen the WOI11Jn is men
struating. The old WOlllan who gJve the 
prescription for the co1ltracepri\'e explained 
it :15 foii()\\'S: 

This medicine is drllnk "hen the bab,' is four 
d'l\'S oi,L If the \\'OIll:ll1 doc',n't \\'~l1t :111,' rn~rc babies, 
or It 111:1\' be drllll k u'cn' time thc "";m:m menstru
ates (on the ~cc()f1d tby) tIsrng IlC:lrI v one Clip (,:Jeh 

time. You won't ever get a baby, even if you marrl', ' 
if you drink this medicine. It works fine on whi;t I 
women. Maybe only drinking it once before mar. 
riage would be enough for a white woman becauclt 
it works better on them than on Navahos. If \'0" ' 

drink it you won't get a baby before you ma~C\~ 'j',',' 
even if you sleep with a man. If you want a bab~'. 
though, wait until you have it. Then when it is four 
davs old both the woman and her husband drink it 
and the woman won't have any marc babies. 

If both husband and wife drink it, it kills the 
strength of his blood and makes hers stronger so she 
doesn't get a baby. If a man's blood is stronger th:t~ 
a woman's she will have a baby. If the woman's is 
stronger she ,von't have one. Babies corne from the 
man's blood. 

If you take the medicine before you are married 
and then marry it does not matter whethcr the hus
band drinks ir or not because if you are married 
alread:' your blood is mixed with hi~, and so both of 
you must take some. But if you drink it before being 
married your blood becomes strongcr than his and jl: 

won't mix with his. If a woman is married and her 
husband drinks it too, he need only drink it once, - A 

The granddJughter of the abo\'e WOlmn 
gJve this explanation on another occasion. 

If a girl's mother doesn't want her to have a b:iby 
they give her this medicine at her first menstruation. 
My mother gave it to my half-sister and she ha.s 
never had any children. I was in school and my 

mother didn't" give it to me. My mother also mad'e 
the tea for my sister's girl (age 14) bccause the girl 
asked for it, saying she didn't want to have babies. 
Her mother thought she was old enough to know her 
own mind, If \,ou drink this medicine vou mustn't 
bother 17 a man' after that for onc month: 

If \'Oll arc married and the husband and wife both 
drink 'it, they mustn't sleep together for one month, 
After that timc they can do it all they want to and 
thev'lI not have anv babies, You have to be hoI\' 
ab(;ur it. This medicine costs a horse, a cow, '3 

sheep, or five dollars and a bracelet, - 82 

One other method (according to thr~e in
formants from Chaco Canyon) bv \vhlch :I 

woman can make sure she will n"or become 
pregnant JgJin is to bury the exuviae fro111 her 
last childbirth in J badger hole. No reason or 
further expbnation was o-iven. Another o , 
\\'oman (from Chaco) recomlllends pbClng 
the exuviae across J river. 
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FOOTNOTES FOR CONTRACEPTION 

I. Morgan, 1936, p. 36. "\oVell, before those 
children were born her husband used to go around 
to lots of dances. That is the reason ... (refers to 
pre-natal infection from ceremonials). He was mar
ried to a woman for nine years but they never had 
any children and then he married my (half) sister. 
That \\odS about six years ago. (Did the other woman 
marrv and have children?) Yes, she married but she 
had no children . , . they took medicine a year ago 
SO they can't have any more children. (Did they 
both take it?) Yes. (More children would be too 
much trouble I guess.) \oVell, they are some trouble 
but it is because it makes you so sad when they die. 
Their children have always been sick and it is always 

d " sa· 
:. See Kluckhohn and \Vyman, 1940, p. 18. 
3. Haile, 19-+3a, p. 50. " ... an unmarried person 

should remain at home after the close of a ceremonial 
(for four days). The married person should observe 
continence for this period, but may be absolved from 
this restriction by bathing himself with the roots of 
dodgeweed and gram a grass." 

Kluckhohn and Leighton, 1946, p. 137. "The 
'medicine man' may never marry anyone over whom 
he has sung; if he sings over his own wife they must 
thenceforth behave to each other as close relatives 
between whom any sexual contact would be strictly 
forbidden." 

27 

4. Dyk, 1938, pp. 40 16, 19, 107, 163, and 328, makes 
reference to plural marriages which were in effect 
during the time Left Handed covers in his story. 

Sapir and Hoijer, 1942, p. 31, refer to plural wives 
in the "Legend of the Hollow Floating Log and of 
the Boy Raised by an Owl." 

5· Matthews, 1897, pp. 133-34. 

6. Matthews, 1897, p. 84. 

7. Matthews, 1897, p. 204. 

8. Matthews, 1897, p. 143. "Gomso had twelve 
wives; ... but, in spite of his generosity. they were 
unfaithful to him." 

9· Matthews, 1897, p. 240 • 

10. Haile, 1943a, pp. 5, 12, 183, 187, 189. 

II. Reichard, 1944, p. 7. 

12. Franciscan Fathers, 1910, p. 450. 

13. Kluckhohn and Leighton, 1946, pp. 179, 234. 

14. Dyk, 1938. 
15. Dr. Clyde Kluckhohn paid the informant five 

dollars for these plants and the prescription for their 
use. I am indebted to him for this information. 

16: \Vyman and Harris, 1941, p. 61. 

17. Kluckhohn, 1941. An explanation of the use 
of the term "bother" is given here. ' 
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been steroids, but these are not without side effects 
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Prlt~ticaUy all major research to date involved with 
the search for new oral contraceptives has been of the 
synthetic type, particularly the preparation of steroid 
derivatives. Very little attention has been directed to 
the plant kingdom. There are those who continue to 
argue that plant products are of little importance as 
drugs. However, an analysis of some 1.05 billion new ~ 
and refilled prescriptions dispensed front community 
pharmacies during 1967 showed that 25% contained 
one or more active principlell derived from higher ! 
plants (3). Only three of the higher plant products 
(papaverine, ephedrine-pseudoephedrine, and caf
feine) are prodUced commercially by synthesis, the 
ttlmali1der stUI being produced by extraction from 
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Vol. 84. No.4, April 1978 / 535-



plants. Practically every pharmacological category of 
drug has as its prototype a substance of natural ori
gin; thus it is not unreasonable to believe that the 
plant kingdom should yield an effective antifertility 
drug. 

The problem underlying the search for natural an
tifertility drugs basically concerns deciding which of 
the approximately 750,000 species of higher plants 
should be examined in an animal system for their po
tential antifertility effects. There appear to be only 
three paths to follow, i.e., (a) test plants that have 
folkloric reputation as having been used by primitive 
women as oral contraceptives, (b) test plants that are 
known to contain constituents that theoretically 
could affect the female cycle to produce antifertility 
effects (estrogenic sterols,· coumestrols, and isofla
vones) or that have a potential to cop tract the uterus, 
and (c) make a random collection-mass screening of 
all available plaiits for antifertility effects. The first 
two of these methods appear to be' the most practical 
and realistic. . . .., . 

The tables in this article list those plants that have 
a folkloric reputation as having been used as oral 
contraceptives or that have been tested for antifertil
itfeff~cts in animals but mayor may not have shown 
activity. Wt! hope to point out that even thopgh cer
tain plants have' neen tested in animals for antifertil
ity effectS, the negative results presented mayor may 
not be' valid~ Diffe{ent species can vary in their re
sponse to ~ifferent types of compounds. Furtlter
more, the antifeitility tests used have not always 
been designed'~ test for aU types of antifertility ef
fectsi tJiat is, by using a too restricted dosing period 
(giving the extract only prior to mating or for only a 
fewdays after mating), for example, antifertility ef
fects produced liy some mechanisms will be identi
fied but not thoSe produoed by others. 

Uecause of 'the importance of the selection of the 
proper biological test to detect antifertility effects in 
plant extracts, the various mechapisms whereby com
poupds cap exert an antifertility effect in various 
common lilboratory animal species will also be re
viewed. '. 

... NTfFERTI .... IfY MECHANISMS IN LABORATORY 
_ . ANIMALS 

". 
ReprodUctive 'Cyalell 'of Commonly Uaed Labora*ory 

8piecies-Ther8 are a number uf areas within the female mammal 
where lIubstancea having antifertility effects may exert their ac
~UIl"); these Ilrea& are the hypothalamus, anterior pituitarY, 
ovary, oviduct, uterus (including the endumetrium, myometrium, 
and cervix), and vagina. A given compound ma)! exert its antifertil
ity effects in more than one-of these areas and not necessarily by 
the same pharmacolbgical mechanism. Conversely, different com
pounds may actin the same arlljl to inhibit fertility hut in some 
cases by different mechanisms.-

Much 111 formation concerning the mechanisms hy which chemi
cals may inhrblt -fertility has been obtained from studies carried 
out in commonly used laboratory species such as the rat, moulil!, 
hamster, guinea pig, and rabbit. The reproductive eydes of these 
species differ. amupg themselves as well as from those of the 
human and other primates. Such differences can explain, in Plirt, -
the varying effects sometimes exhibited hy a given antifertility 
suhstance when tested in different speeies; i.e., .antif"rtility a!(ents 
interrllpt reproductive flll\{'tiun at sume P(liOl, and if endugenous 
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control at thia point variea among species, different results with a 
given compound are posaible. Consequeptly, and also since an un
derstanding of antifertility mechanisms requires an understanding 
uf reproductive function, a brief comparison of the lattel' in the 
commonly IItudied speciea will be made first. Additional compari
sons among species win be made where pertinent during discussion 
of specific antifertility mechanisms. 

Table I summarizes the rruYor similarities and differences in the 
reproductive cycle function among the rat, mouse, hamster, guinea 
pig, and rabbit; Ute first four species are spontaneous owlators,. 
and tha fifth is a coitus-induced ovulator. Schwartz (4) recently 
compared the ()vulation-co~trolling systems in Utese twu types of 
(lvulators. In spontaneous owlators, folliculotrophic hormQne (fol
lide-stimulating hormone and luteinizing hormone) stimulates 
ovarian follicles to grow and secrete estrogen, the latter serving as 
a feedback signal to Ute hypothalamic-pituitary axis Utat follicles 
have mat.ured. The es~rogen acts with an environme"tal facilitat
ing signal, e.g., Ute time of day, to induce the ovulatory surge onu
teinizing hormone. The latter also causes progesterone secretion 
whiah, in turn, acti.ng on a background of estrogen, causes mating 
behavior. In induced ovulators, folliculotrophin also stimulates fol
licle growtb and e.'1trogep.seqetion. However, llesidea signaling the 
hypothalamic-pituitary axis that follicles have becQme ovulab\e, 
the llStroJen. C8Qtrally, also indqC88 mating behavior and hypotha
lamic sensitivity to fee411ack from aoital stimulation. The latWr 
triggers the ,uteiQizing b,ormone surge which, in un-p, CIlwiea pro
gesterone secretion and ovulation. 

As can be seen in Table ., cumplex hormonal interrelationJhlpll 
art! invqlve<! also in Ute i.flduction and lIlI1intena~ of PflllPl/lQCY, 

. AntifertiJity. Mec~1QII Classified by Ana~o"t'~ Siw In· 
vIlJvC!Ct-T\le 4lsf\lption. and/or desYl'chronization of Integrated 
preovulatory and preimpiantational events are Ute tiaeans by which 
many IUnds of compo\lnds can impair fertility, J\ .4iacuallicllJ of the 
meclianisrna involve4 fopowa. "'ntifertiliW mechanism. wvc)Jvjng 
"ther stages (e.g., pps~implantational) of the ~prQd~qivecycle 
also will be CODsidered.Themechanisms will be pr~~e(hccord
ing to the site in the tmimal at,which the antifertiUiyactiop is elI- . 
erte4. ." .. 

lIypotha16mus-Pituitary-it'hese tW(l areas are ~41IIidefed to
gether for two reasona. First of all, functioning of.ttw pitl,litarY is 
under intimate control of ~he hypothalamus by means of hormope. 
specific releasing factors, e.g., follicle-litilnulating hOf"tllQe and lu
teini~ing hormone releasing factors (lQ). Seconctly, the qQeat\on as 
to whether certain lIubstances might act op the hypothalamw anct/ 
or on the pituitary has been controverllial. While steroids, fOf ex
ample, maY exert S(lme effect di!ectly on tbe pituitary (lQ), ~vi
dence suggests that Uteir major site ot antifertility action is in the 
hypothab,mus (8). Other drup appear to act. in Ute brain out.ide 
the hypothalamus; i.e., certain central nervous system (eNS) de
pressants and autonomia blocking agents apparently bloc~ neural 
plltbwaYIi to ~he hypothalamUj; (8. lO). .. ". 

Therefore, two basic mechanisms can be cOPsidefed; (o)disrup
tlon uf the nurmal humoral and hormonal fUnctions of Ute hypo
thalamus and/or pituitary, respectively, by steroids, by "onate,
oidal agents (e.g., methaUibure l ) having antigonadotrophic activi· 
ty. lind by tlteroid antagonists (8); and (b) disruptiOn of neural 
input to the hypothalamus, e.g., from the environment (10) and 
from the postulated "c1ock" that controls tlJe release of gonadotro~ 
phin-releasing factor(s) in spontaneous ovulators (8). 

With respect to (a), antigonadotrophic activity of estrogenIC! ste
roids can be demonstrated, fOf example, by thei .. abUity to hlock 
compensatory hypertrophy of the remaining ovary hi unilaterally 
ovariectomized rats (I1); in women, decreased follicle-stimulating 
hormone excretion can be measured during usage of cOntraceptive 
doses of estrogens (12). Progestagens in wome" (11, 12)' and pre. 
sumably also in laboratory animals (13) are able to inhibit the ovu. 
latory surge of luteinizing hormone. 

Demonstrating bo~h ovulation· inhibiting and antifertility ef
fects of estrngenR and progestagens in laboratory animals could 
present Ii problem, however, since sp(mtaneou~ ovulators may be
come coitus-induced (wuiators under certain circumstances (4). 
The u("Currence of such a,phenomenon could explain the less than 
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Table I-Comparison of Reproductive Cycles of Five Laboratory Species-

Species 

Rat 

Mouse 

Hamster 

Guinea pig 

Rabbit 

Ovulation 

Spontaneous 

~pontaneous 

Spontaneous 

Spontaneous 

Coitus 
induced 

Nonmated 
Cycle Length, 

days 

4,5 

4,5,6 

4 

15-18 

Relatively 
continuous 
estrush 

Luteal 
Phase~ 

Ps 

Ps 

Pa 

S 

SPs 

Luteolysis 

Nonpregnant 
uterusi' 

Nonpregnant 
uterusi' 

Nonpregnant 
uterusl; luteinizing 
hormone«; estrogen 
(by inhibiting 
follicle-stimulating 
hormone) 
Nonpregnant 
uterusi'; 
estrogen <mediated 
by uterus) 
Noupregnant 
uterusf; 
luteinizing 
hormoneR 

Hormonal 
Requirernenta 

Cot Mating 
Behavior 

Pseudopregnancy 

Estrogen and 12.-14 
progesterone 

~strogen and IG-l2. 
progesterone 

Estrogen and 8-10 
progesterone 

Estrogen and 
progesterone 

Estrogen IT 

Hormonal 
Requirementa 

Estrogen. 
prolactin 

Prolactin 

Prolactin. 
follicle-stimulating 
hormone, and lutein. 
izing hormone 

Estrogen 

. . 

Implantation 

.us. a __ 2. 

Pregnancy 

Endocrine Gland 
Requirementsd 

Hormonal Length.. Anterior 
Day<" RequUementa day&' Pituitary Ovary 

Hormonal 
Requirements" 

5-6 Progesterone 
and estrogen 

4-& Progesterone 
and estrogen 

" Progesterone 

6-1' None 

'1-8 Estrogen is 
tmnecessary 

22 

19-20 

16 

61-71 

32 

12 2.0-21 

11-12. 18-19 

16 16 

3 20 

32 

Prolactin, 
Collicle·sti mula ting 
hormone, and 
luteinizing 
hormone 
Prolactin; 
luteinizing 
hormone after 
implantation 
Prolactin, 
follicle-stimulating 
hormone,and 
luteinizing 
hormone 

None. provid
ingviable 
fetuses are 
present in utero 
Estrogen, to 
maintain the 
progesterone
secreting 
corporalutea 

. ~ . - ~-~-.'~ . 
• Data presented taken from Ref •. 4-9. • Ps = pseudopregnancy; functional corpora lutea found following sterile matinc or cervicalstimulstion.. S - spontaneous. SPa - in the rabbit, the luteal phase occurs spon

taneously followin~ ovulation, but ovulation must be induced, e.g., by sterile mating_ • Day 1 oC pregnancy is the moming .... which a C!Opulatjon plug .....I/or sperm in the vacina are found. J Days of pregllancy 
throu~h which endocrine glands must be present for pregnancy to be maintained; removal is compatible with pregnancy it and .. hen the placenta ean asaume the role. • In the .MDce or the anterior pituitary. In the rat, 
the replacement. therapy indicaLed stimulates both estrogen and progesterone secreUona In the mouse, luteinizing hormone sustaifts estrogeft aecretioD.. 1b:e crmeeptua in aU five species secretes n luteotrophic hormone to 
varying degrees. I The lutcolytic factor produced by the endometrium is believed to ~" a pro8taclsnd~ probably PGF ,c> •• Hich ru-s or luteinizing hormone are luteolytic in these spec;"'" A There are sen .. mal varin· 
liorls in mating behavior and res1>Qnsiveness to other ovulation-inducing procedures.. 



1~ inhibition or ovulation produced by a norethynodrel-mestra
nlll ..... Ilbilliltilln in rats (14). NevertheleBB, the achievement of sat
",f""IM), "untrlu'('llj:jon in women. in the absence of consistent in
hibililln .... "\'"lluiulI by t'untraceptive steroids (12). implies that 
additillllitl /llItif"rtility nwchanisms may be at work. The latter 
poIIIIibilil~' ill "j' ",wdltillignificance since it has been suggested thal; 
elLterlllll stimuli 1I11t\' IIIIIU hI! Ilble to induce women to ovulate (8). 

NOllslt'ruidlll antlg'lIl1ldutruphic agents and steroid antagonisl;s 
may present t'wn furtht'r difficulties with respect to the demon-

. stration oj' ovulatiun·inhihiting and antifertility (before fertiliza
t.ion) effeds. As "huwn in Table I. estrogen and progesterone are 
necessary for normal mllting behavior in the spontaneous ovula
tors. while estrogen ill nece!l!l8ry for such behavior in coitus-in
duced ovulators such as the rabbit. Compounds given chronicaUy 
to inhibit gonadotrophin secretion directly would indirectly inhibil; 
ovarian secretion. if such compounds themselves had no estrogenic 
andlor progestagenic activity. animals treated with them possibly 
might not mate. Furthermore. estrogen antagonists such· 81 1-
(p.diethylaminoethoxyphenyl)-1-phenyl-2-p-methoxyphenyletha
POt2 and trans-l-(p-a-dimethylaminoethOllyphenyl)-I,2-diphen. 
ylbut-l-ene3• which apparently block the estrogen feedback on the 
hypothalamus that Is necessary for l;htl ovulatory surge of luteiniz
ing hormone. also can block mal;itlg behavior. at least in the ~t 
(15.16). . 

With respect to (b). since the hypoth8lamus is subject to neur4l1 
inp~t from other areas of thtl brain. substances having eNS de
pressant activity and/or tlffecl;s on ~eurohumoral trantlQlissiOl\ 
~d be tlxpected to alter gonadotrophin secretion. pentobarl:!iW. 
morphine. and atropine \lave been shown to block the QV\flatory 
sUl1le ()f luteinizing hormone in laboratory . animals. apparen\Jy by 
elevating an 1U'O\I88l thresholc! ill the midbrain reticular formaqon 
(17). 'l'ran9uilizers I"ch as re!l8rpine and ~promazilll1,anes
thttttc:s lucli 81lltqer (qiethyl) and halothane, and adrenergic (as 
Wfll .1 cholineqic) blockiDJ agellts also ha.ve been shown to exert 
IfIIIlbitol'Y C!ffeets (directly or indirectly) on the flypo~U8 (8, 
10, 18.1Q). 'fhe antiftlrtility usefulness of drugs having such eerpe;" 
Isques~ionab~ W-fI;Iy because of ~eir pJ;her pharmaco1osi~1 of. 
f~ . !Jut also \leca1lll4l it flu btlen shown Ula~! ral;s, at least, hav, 
aame~mea: btIc:ome CIOitwl-inc!uced ovuJatqrs foUowflll bloc:luade of 
their. gonadotrophin surgl! by pentobarbital or chlorpromazine (4). n is apparent from Tltble J that interference with gonadotrophin 
IltlCftltion may have postovulatory antifertili~y tlffects. The aec:re
tl~ of fiKagen and/or progesterone need~ for implantation in 
8O!1le .Ptlcies Is uncler pituitary ~Iltrol •. Lule!il function also "'" 
mains,directly under pituitary control for half the length of preg
nancy In the rat an4 mOUN and fqf the !Intire dur.tl"" of prtlgpan
cyiq the hamlter;' j~ ,einaiDs iridirectly uncler pituiwy contwl 
thfouJhqut presJIanq' ,in the rabbit since f!,frogen is the ultimate 
luteotrophin in this .. p~ies (5). .. " 

In contrast, in thel{llin,. pig, the pi~ldtary is unn~. after 
l;Jw. ~rd daY of p.res~ancy (5); 8Jl(l hYpc?phyaecUlmizild ,women. 
cauaect lO ovu14w by the 841quept1a1 adm.nistration of folllcltl-sl;bp
ulattng . lwrmolle. ~4 hum"" cbori()nic gonadotrophin, have be
como pregnant wiiJJoilt furth81' goqadotrophin replacement tntlr.
py (~). l~ is not surPrising. therefore. that ergqcornine, w\lich hili 
bee" shown to inhibit prqlaCtin secretion in ral;s (2l), has also boon 
shown tp. inplbit pr9ges~~e ~retion if' pseudopregnant .r!l~ 
(22) ane( lO 'Ilterrupt,ieinancy III ral;s (23), thlllatter two eff~ 
prea'um8~1}i m~ij~~ fthef"!'ller. J!=rgOt:ornin'e~I~ not inte~pt 
p~Ii.!,Cf In .rabMs,l2l or ~,ne. Plg~ (.13) nor m~fftlre wi.tli Ju-
to41 (unetlo" In n'ln" am WOJnen (24). . . 
. QUflry-SublitlUloe8 I!aving Ilntlftlrtility properties ma)'tlxert 

th'lr ef(tlCts at the ovarian level by inhibitlllEvula. tlon and/or ste
rqldogenesis. Althouah the a~UllI intraova, mtlChanisms cau.
inf.,p~tion are~tU" un~I~.ar, It ~~~tI~. ~ .• t. protein synthesis 
mAY. btl 'mvolyed; 4ctlqOIn~Cll1 n~ Wlil~ .. I~lil~u. pNA-~epepdent 
RNA SYl\thtl8IS. has tlelm ~own to block pregnant lIl8fe serum go. 
naiiotrophin- ap<l human chfirioriic~nadotrophlri-induc:e1i ovllla-

tlo~I~H!a:~,: ~~hftIli8!1\(Ii) 'invol~~d 'have not been ~lucidated •. 
the res~1f:s of woi'~ ~y ,Q~her i~ves~ig.tors SUlKtlSt ~at phenollY
b@n~lne.~26)., al\~;~~¥,!~e~lc ~l~k~n~, ~rpg. and eNS c1~~s~. 

. : ,,~. :,.": . ,; .. ! '. :': ~. ~ 1 . ~: 
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sant drugs. particularly reserpine (8). may inhibit spontaneous and 
pregnant mare serum gonadotrophin-human chorionic gonadotro
phin-induced ovulation. respectively. by acting directly. on the 
ovary. Experimental evidence suggests that contraceptive steroids 
also may act directly on the ovary to inhibit ovulation and/or some 
aspect of steroidogenesis WI). 

Steroidogenesis. itself. may be involved in the proc:eas of ovula
*ion. 2aoCyano-4,4.17a-trimethylandrost-5-t1n-17 p-ol·3-one (ey
anolcetone). a compound that inhibits the conversion of Ali·preg-
nenolone to progesterone. of 17a-hydroxypregnenolone to 17«
tJydrollyprogesterone, and of dehydroepiandrosterone to A4-andro
stenedione. has been shown to inhibit ovulation. possibly tty inter-
fering with sterojdogeneais in the ovary (27). . 

As can be deduced from Table I. llteroidogenesis is important for 
the induction aneilor maintenance of pregnancy. The specific re
quiremtlnl;s vary among species, howtlver; in the h8Qlster and guin
ea pig, elitrogtln actually Is luteolytic. The steroidogenic fwtdion of 
the ovaries is ~en over by the placenta or the fetoplaeenW unit 
in the guinea pig by pay 20 of pregnancy (5). in the monby by . 
Oay 25 (20). and in the human by Day 41 (28). Prup having a di
f8Ct inhibitory effect on ovarian steroidogenesis, particularly Ol\ lu
teat funcPon, have ~e potential for interrupting pregnancy in ~ 
tatter ~ organism& if giVtlll early enough lind in tIltl rat, 1It0!J88. 
ftjmlster. aoo rabbit. if givtln at any tillle during pregnancy. De
pending. QA thtl species considered, estrogens and Pf9Staglandins 
are two such claases of compounds. 

As jl1rea(\y Indicated. estrogen is luteoJyl;lc in the hamater and 
,uinea .pig (Tattle. U· In the. JQonkey. estrogen administration early 
ill thtIl\1teal pbese,has been .shown to Ittlcrtl8So progesterone .aec:re
tion fUl't ta hasten ~.An~t Df menlltflmtion (20); lIimillar effects 
MVel btleQ prodQCed ttyestrogelUl in women (2O,.29}.Th.1owering 
or. JlO8to""'a~ry pla!una. proglllltemne.lovtllam4)' be.at 1eaat one 
mePhan~ by whichpqa~taUy adminillte~ high d~8IItroDn 
e~ ita,j1UtU'frtllityeffect jn ·Wllmen (29). In contrast. in species 
such .. ~ rabbit..1IIIi ratill which CIIIj;rQlen i4 neede4 f~,AOfmal . 
Meal fup~tiqp,,,llftr9Ien, ~tM?qisl;s,,"chas trcr"':Jr4M~i-. 
mpthymmlnOtl~II~henY\}-l,~~dlphonY1bqt+entlMO JilJitly to m
teff.rewtUll\!*,!ll,f\iq~tion(30) ... ·; i ..••.. .,.i.;liii;.d,.,:i; 

, PWII.Adin\iIC8D JuternJpt preg~(:y, in """,ya~ Atf' the 
mechanlalllll of M:tion are atiU unclear (3U; in 8om.f8II4III..~ ac
tions art atlite(s).o~ than hlthe ovary (vide i4{NJ • .\d.mlU,
tration of·POF2« J!81 been shown to shorten the lifespap of the ClO'~ 
pqs 'q~.lPldlOf,to,~ecrease the QVllfian aec,e~iollo£progeater. 
one in the .f!lt.·hAm8$41r"qinea pig. rabbit. mouse. a,,~ s~p (32); 
in Ui41 ,pritm'te. bowever. IIffecl;s of prostaglandll1l on qarpua 1,,
teum fqnC"Oll,hav. bIIen inconsillteni (31). Evon·intbtl rat (311 
",d rapbiH:,lII), IIUSCtlptibiUty of the corpora lutea to the luteolytlc 
effecl;s of l'(}F24> vnries with thtllltage of pregpanQY. 

AU speciee 'in which PfQSl;aglan~ins have Peon shown to be lutao
lrtic 'are those i~ which· the uterus int1qen~1 t~e lifeapan of .the 
corpWl M'~m. 'fhe I4l;t1l'W! in theae specitls .ppar,ntly .r •• ~ 
luteQlytic flWWf·whic'- is IleJieved ro btl a prostaglan4i1\(s) (an. In 
th" BUineaWi, ~ster,lPl~hat,a~ Jeast"the tlndogtlnoul'"teo'rtill 
effect \las b4/en shoWn to tie producedlQcally (5)., ,,. ;. 
: p'l1iduet-~IQ(lII normal .lmplantatlon depend, on tho correct. 

~QDiru( of:th, "rrivalllf thtl bl¥toc:y~t In ,the uteru., diat\Ubanctlll of 
tubal. transW.rtm.y be accom~ied \ly f.nure of impbuttaUcm 
(81. a"qll~~' Pavl!l'- l;he abilitym altel' .Qvi4ucl;a1 mQtUit;Sr fIl8Y 
~erellf ~"ble. to inliibit rllrtUity. I{owever. a1thougilQvarian hor. 
moneshaYII ~1'1 alwwn t.o ipfluence the JIloti1l~y 9f the h\lman pv. 
l<luct fA ulfro. wha~ effect, ifuy"contraoeptive stef(lids ~,lMtvCl 
op thtllatter in the in U#11fl situation i. Wlknowq U2).lt ia ~blll' 
howevtlr, ~t :posWOi~ly admillistered. higJ! dose ~el\ may 
II~ III part b¥ th~ mtlanB in the humaq (29, 34). Thtlef'fecta of 
8Qme!l4i~r .s"bSta~~,ol} the human oviduct in; vil1l;l.j~v"PeGn 
IIl;uditi4. for ~.~mple.P~E:! has beep shown to in"ibit ~ubiUmotIJ
i\iy wbereas'PpV2a.I\t.t1\e same dose, has been:shownto.stbilulate 
iH35)..· ,. . '.' .. " .' ,. 

'The oViqucl;s of I'~ts; rabbits, /lnd humans possess a ri~.ympa~ 
the* inp~~atiiin, fip"piaUy. in the' region of the ist~lI\ua. main
talnlllg the 'taPti of the ISthnllc ,pliincter a1'ld causing .... tentlOQ of 
fertllizeq aya in t\l~ ~v.i4u~ .. ~amlnistratioi1 o~ a~t<Jl\on\ic ~I'YBJI' 
alle'ast ~. these 8~les, can liJf1uence the rate of QV1.!m tr8ll!lpPn. 
altllhUitIi' flllllr phlli~y ~ do .t may pe 'moqified 'fly 'eS~Oe"1 and 
pr!lges~ioi\,1'(21l}. . . .', ,t" "" ,. r-'.,·, 

rf~'a8llbi1J ~~~t~,O~g~! tH~t'lut~lIlprog~~~tlrr.!~tea t~C! 
:I· .. ~.~~~. 4 !i':' ;"1;'~'. ~:.;.r:·" '·l:.: ... ~~·.·i. ~:. 
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lion did not occur; neither did changes in the uterine cells that 
normally a('wmpallY implantatiun. 

1'hat implantation per se can be inhibited has been shawn in a 
nllmber of ,;tudies. Neuraminidase in the mouse was most effective 
when given un Days 4 and 6 or 5 and 7 of pregnancy. times at 
which ova had begull implanting or had just implanted in the con
trols (58). The resulta suggested that the compound might have in
terfered with tht· de\'elopment of already implanted ova as well as 
with the implantaliun of ova. N-(2·Chloro-l-naphthylidene)-3-
aminn·2,tj·lutid .. nc \\a~ mort' ('ffective in preventing implantation 
in rats when lli\'''11 tin lla~'~ :1 ·f, (If pregnancy (59). while the ef
fectivanel's of ;,·11( ... <1., ,·t rifllluw-lll-tulyl)oxy)methyl)-2-oxazolin
dillethione!i ill ruts required that ita administration be continued 
beyond Da~' :l of pregnancy or he hegun before Day 7 (60). 

Observatiolls reported in two studies (61.62) suggest a centrally 
mediated anli·implanlatiollal effect for u-6-methyl-8-cyanometh
ylergolinelU, a ('ompound structurally related to the naturally oc
curring alkaloid agruclavine. which has been reported to inhibit 
implantation in mice and rats (63). P-6-Methyl-8-cyanomethyl
ergoline was efft-ctive in rats when given orally up to Day 7 of prtlJ
nancy (611. In mice. there was failure of implantation as well as 
failure of occurrem'e of the progesterone-influenced uterine cellu
lar changes characteristic of Day 4 of pregnancy when p-6-methyl-
8-cyanomethylergoline was given on the first 2 or 3 QaYIl of preg
nancy but not when given only on Day 1 (62). Treatment on Days 6 
and 7 resulted in resorption of fetuses in some mice by Day 9, 
whereas tr!.'atnlent beginning on Day 7 had no effect. p-6-Methyl· 
8-cyanomethylergoline probably acts by suppressing prolactin re
lease via stimulation of prolactin-inhibiting factor release from the 
hypothalamus (61); pwlactin from the pituitary apparently is nec
eSSary until Day 7 of pregnancy. at which time the placenta begms 
secreting a luteotrophic substance for corpora lutea mailltenance 
(62). 

It has already been pointed put (vide supra) that a qlrtain hor
monal bahmce in the internallllilieu of the reproductive tract ap· 
pears to be important for post.Qvulatory.events to occur normally. 
flowever, although estrogen is necessary Quring early pregnancy in 
SOme species (Table n. it is not necessary fpr implantation in the 
rabbit. guinea pig. anQ hamster; furthermore, the requirementlllU'e 
not lmown for the larger dOITtestic animals or for the primates (8). 
Including the human (12). Nevertheless. it appears possible that 
non physiological treatment of the endometrium with horplones 
may impair fertility in the h\.lman. 

Klopper (64). for example; pointed out that some proge.tagena, 
such as those found in oral contraceptives. produce an asynchron
ism between the development of the endometrial stroma and'that 
of the endometrial glands. He suggested that an endometrium so 
treated might resist implantation. On an acute treatment basill. it 
has been suggested (60) that an excess amount of estrogen present 
shortlY after ovulation (in mammals) might prematurely seneith:e 
the uterus j;() that the latter would be in a refractory state lit the 
time of arrival of the blastocyst. 

On the other hand. it has been suggested (65) that. by virtue of 
their antiestrogenic properties. compounds such as trans-I-(p-,,
dlmethylaminoethoxyphenyl)-1.2-diphenylbut-l-ene. 1·(2-(P-(3-
hydro-5-methoxy-2-phenylindyllphenoxy)ethylldiethylamine, naf
oxidine, and clomiphene prevent implantation, at least in thll, filt. 
by counteracting the estf(lgen needed for illlplantation; this estro
gen is thought to be secreted on Day 4 of prel{llancy, tra/Js-1-(p-a
Dimethylaminoethoxyphenyll-l.2-dlphenylput-l-ene appeared tn 
be, maximally effective when given On Day 4 Ilnd inactive when 
given IlIl Day 5. Estriol. a so-called "impeding" estrog!!n, Inhibited 
pregnancy comp/etl'/y when administered at a dose of 1~.5 "g for 
the first 4 days of pregnancy but not when administered for only 
the first 3 days (661. Its presumably anti· implantations! eff~t was 
inhibited when 0.05 IIg of estradiol was administer!!d on Day 4 to
gether with the estriol (67), 

Certain suustall~es instilled locally into the utertia can impair 
fertility by affecting the endpmetritlln ill such a way that obstruc
t.iun pf tlw htmen occurs, llltrauterine instillation of a suspension 
of quillaqinll ill lhe rllt. for example. induced a giant cell foreign 
hody reaction in the endometrium anli a consequent obstruction of 

,~4U / Jflu~?a' {Jf Pharm(l{'eutim/ Sciences 

the lumen. resulting in infertility for .everal months (68). Quina
crine instillation into the oviducts has been used as a nonsurgical 
means of inducing sterility in women (69). . 

Some compounds have postimplantational antifertility effects in 
non primate mammals but apparently not in the primate (70, 71). 
Demecolcine, for example. produced fetal death in rabbits and rats 
by means of a direct effect on the fetus; the placentae and implan
tation sites were not damaged. This compound had no effect on 
pregnancy in the macaque monkey. Clomiphene also was effective 
postimplantationally in the rabbit but again not in the macaque 
monkey. This drug. in contrast to demecolcine. affected the im
plantation site but exerted no effect on the fetus. 

An abortifacient type of antifertility effect can be produced by 
compounds that stimulate uterine contractility. Sulman (72) sug
!Jested the latter as heing the ultimate means by which monoamine 
oxidase inhibitors might mduce abortion when injected ill~ the 
PItman amnio". He reasoneq ~hat an inhibition of thll amQiotic 
monoamine oxidase enzyme system would result in serotnpin's not 
being metabolized to 6-hYdroxyindolylacetic acid. Therefore, aero
j;onin would accumulate in the uterus and promota uterine con· 
tractility and eventually abortion. Monoamine oxidase inhibitnrs 
n.ve been reported to interrupt pregnancy in several species. and 
intrauterine instillation of pargyline hydrochloride hila been WI!!Q 
iuccessfl4lly 4l induce llbortion in the human (12). 

The hormone, oxytOcin. fan, be \.Ised close t.Q term to .ind\.lce 
hd){}f but is ineffective as an abortifacient agent if ~ Clarlier in 
pregnancy (73). Prosf.lij:landins. howClver, are now, widel~. heing 
used for the IaUer purpose. Observations made in hwnanll·(74). 
rabbits (74). and rata (75) Il~ggest the following as the means by 
which prastaglattdinl! induce abortion. . , . . 

PrpstagllWQips appell' to plQmotil myometrial contrlW~ility 
which, in ~"rn, generatea intemai shortening MdaketcPfof the 
myomlluial wall. /t.s a result, cyclic int~auterine pressure is pro. 
moted which •. tngethll4:. wilJi VftSllWnstrictiop contrllctUfe,lrll!iuces 
uterine bl(lOd~fl9W. The. qegr,ee. pC this effectapparent~y .is suffi
cient tQ ~compromise the fnd{lCrine function of the flltQPm!lental 
unit as a ~sulh estradiol and progesterone levels ill tile bl~ de. 
qrClase, follow41lg steroic!. ~ithdrftwal. the utef\\S. reUeved. (fpm 
I\\tPflreasion, bticames converted into aspnntaneously a~'ive,phar
macologica1ly ",eactive Ql'gan, such as is "orma\ly seen . .only Ilel\r 
term. The enqogenol4s IItimulat.Qry mechanlslll at thi, time maY be 
sufficient to complete the abortion; if not, aQditio".1 pfostagllU\-
Qin Of oxytocin may be \.IIIed. . . i' . 

This hypotPesis is aupported indirectly by the resultll of !mother, 
stl4dy (76). Three of pine women les$ than" ",eeica pregnant abort
ed completely followin!! intravaginal administration of P(OF2,., 
Only these three showed a significant fall in serum hum@ chnrion
ie gonadotrophin level. which was followed by a decreasej in ier~m 
j;terQid level. Unfortunately. no measurements of uterine contrac
tility were made. 

Antifertility al!tiviW exer~d at the level of the Cervix (ille neck 
pf ihe uterus) or at the level of the Vagina (vtde infrq) Once more 
involves a itiscussjOllof preCel'tilization events. For IlltalUple., th!! 
prodqctioJl of a cervical mucus that is "hostile" to -penl\ .penetra
don is thought to be the major mechanism by w\lich low !losll pro
gestagen-only contraoeptives exert their antifertility effllct in tfle 
puman (17); it also hai \leen suggested that proge~taglln8 il'l thti 
Pitman may inhibit fur~her transport of the sperm thl\t ~r~ a1'le to 
reach the uterus (8). Testing f(lf a~ch activity in laporatnry IIpecjeij, 
however. presentli some difficulty. tn the rat, mouse, hamater. anq 
gui'n'ea pig, liperm are deposited in the uterine horns immediately 
after c()Pul~tlon (78). The'rabbit, however. may be uied as a mpdel 
for investlgating'supstances for contraceptive activity \lased all in
hibition of sperm transport through the cervix; in this'species, the 
ejacuf&te is deposited merely deeply within the vagina.. One itudy 
did' itidell<i show that telative!y few sperm reafhed the anterior 
uterus and oviduct in rabbits pretreated for 7 days with prpgester
Qne. as compared with 'the number of sperm reaching these sites in 
the oil-treated controls (79). 

Vagina-Spermicidal preparations, or c{Jurse, are available 'for 
lpeal application within the vagina. Their mechaniims pf action 
are not well understood. and the effectiveness of many is poor (80). 
The five preparations that appear to have the highest rate of uSe 
tifTectiven~ss all contain po!yethoxy derivatives, and ro~u of the 
five contam compoun~ denvlld from phenoxypolyeth~.yethanol. 
The res~ts of receflt ~~re.riinents suggest t~a~ the *if~cfl~rh,~i~. ~f 
"i.-,;,.~. ';;',.'1"'""-" i~;' lr~'~~'i:I!!'1 
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\'IIt{inal cont.ral·eptin·s might be able to be improved by means of 
thl' incorporation of an acrosin inhibitor into the prl'paratiun. 

Acro~in is a proteolytic I'llzyme extractable from sperm acro
somes and is es~ential for penetration of the zona pellucid a of the 
ovum by the spermatozoon during the process of fertilization (81). 
Thill trypsin·likl' prntease has been found in sperm from a number 
of ~pedes: dot{. rabbit. ram, bull, monkey, man, roollter (82), boar, 
stallion. I(uinea pig, hamster, and rat (83). EjaCUlated sperm tend 
to have lower acrosin activity than do epididymal sperm, appar
I'ntl~' due to adsorption by the sperm of an inhibitor substance 
present in the seminal plasma (831. This IIIItural inhibitor is re
moved from the sperm during their residen<'e in the female repro
ducth'e tract (84). Other substances thllt inhibit human and boar 
acrosin include trypsin-plasmin inhibitor bdellin B-3 from leeches. 
trypsin inhibitor and trypsin-plasmin Inhibitor from guinea pig 
seminal vesicles. and the pancreatic trypsin inhibitors of pig, 
sheep, and dug (851. Huttutn acrosinalso is inhibited by soybean 
trylt8ln inhibitor and t.chldro-3-l08ylamidu-7 -amino-2-heptanone 
(86), a synthetic protelrtase inhibitor that forms an irreversible 
complex with acrosin (84): Rdhbit acrosin is Inhibited by lima bean 
trypsin inhibitor, o\'Omlfcbld (871, dilsoprupylfluoropliosphate, 1-
chloto.3.tosylamldo-7 -amlno-2.heptahone, and soybean trypslrt 
inhibitor (8t). 

Of greater slgnifit'ance Is that a number of these acr081n Inhibi
tors have been shllwn to Inhibit fertilization. Crystalline ovomu
coid and ~oybean trypsin inhibitors Inhibited the in vitro fertiliza
tion of rabbit ova by capacitated rahblt sperm (87). capacitation 
being defined as the physiological and bhlchemical change that al
lows for penetration and fertilization of ova (88). In oivo fertilizlI
tion of rabbit ova was inhibited by rabbit seminal plasma trypsin 
inhibitor and pancreatic trypsin inhibitot, following placement 
Into rabbits' oviducts of capllcitated sperm treated with one of 
these inhibitors (89). III vit'o fertilization of hen ova also was de
creased in bird~ inseminated with roostet ~I>erm that had been In
cubated with l-chloro-3-tbsylamido-7·aminn-2-heptannne (821. In
hihition (If fertilization follllWing intra\'al(inal deposition of syn
thetic trypsin Inhibitor~ also has been reported (81 J. 
Thi~ discussion has been an attempt to Ilutline the mechanisms 

hy which compounds huving antifertility' properties may exert 
their effects; it has been noted that different effects may be seen il1 
different species. Only a small number of compounds showing an
tifertility effects have been indicated. Additional examples (pte
dnminantly synthetic c(lmpounds) can be found In Refs. 8. 1(1-12, 
17, :J4, 36-:18, 44-50, 59-61,64. 65, 68. 70, 71, and 80. . 

CONTRAC~PTIVE AND INTERCEPTIVE pLANTS 

Thl: review Ilf the literature in this and !\ubsequent sections has 
included plants having folkloric reputations as well as those ex· 
tracts shown to he active in animals ot humans as antifertility 
agt'nts. ahortifacienl~, uterine stimUlants, estrogenic agents. or cy
t"toxic agents (as applied only to antifertility efrec:tsJ. The search 
of the literature extends through t 973. Sources of references il1· 
eluded Chl'mical Abstracts. Rio/"lii('al Abstract .•. Index Medicu." 
and Pharmacrl/~n(J.''y Titles. 

Folkloric references can be obtained by an intensive study of an· 
cient herhal~ and/or hooks on medical hotany or by referral to re
view articles for which uthers have supposedly gleaned the older 
literature. ~ost folkloric references were ohtained from the latter 
source. since a rather substantial number of articles and bMks 
have been acquired on medicinal folklure. No literature search of 
the medicinal fi,lklnre can ever be considered as complete, but we 
have done the hest possible with available resources. Many refer· 
Nlces to h""ks anci articles on medicinal folklore could not be ob· 
tained by lihrary personnel. even after exhaustive source searches. 
Su<:h artides mayor may not have contained information perti
nent to the currcnt effort. 

In this section. we shall refer only to plants that have a folkloric 
reputation as preventing conception lit that have been tested in 
animals or humans for the ahility to prevent conception. Coneep· 
tion is being defined hete as the successful implantation of a blas
tocyst in the uterine lining. Plants owing their activity to an estro
genic effect will he considered later in this review. Abortifacients 
and cytotoxic agents will not be c!lnsldered in this section, since 
they do not prevent cunception. 

The most helpful references to plants alleged to have contracep-

tive (and/or interceptive) p~perties were the reviews of rle LaSzl~1 
and Henshaw (90). !\fathi and Trivedi (911, and Hrondegaard (92). 
Many articles were encountered in which the titles implied that 
contraceptive plants were to he considered; however, the major 
thrust of such articles was an enumeration of folkillric abortifa
cient and/or emmenagogue plants. These will be considered in a 
subsequent section. 

A """I of 225 • ...,.. of ...... ou '00"" to b, .....t ti '''I~~ 
contraceptives and/or. interceptives. These plants are classified 
into 181 genera and 76 plant families. The names of these plants, 
together with other pertinent data. are presented in Table II. 

Another source of information on contraceptive and/or intercep· 
tive plants was a compilation of papers from the current literature 
In which, for one reason or another. certain plants were screened 
for their antifertility effects in laboratory animals. 'the names of 
these plants. together with other data such as the plant part used, 
the type of solvent used. for preparing the extract to be tested, the 
test animal, and comments relative to the teeults, are presented in J 
'table Itt. There are 145 species of plants tabulated In Table III, 
and these are classified into 132 genera and 57 families. 

Active Contraceptive Agents-Only a few purified active an
tifertility principles from higher plants have been Isolated. A brief 
summary will be made concerning .each of these principles. 

m-X}·lohydroquinone-In his review of studies leading up to 
the Isolation of m-xylohydroqulnone (I), Sanyal (174) Indicated 
that II. study Involving the vitalnin contents of different cereals in 
India had led to the observation that male and fetnale tats fed on a 
testrlcte.d 'diet consisting entirely of "matar" or peas (Plsum sati
vum) did not produce offspring. Sanyal (143) also cited a study in 
which litter production In mice Was decreased when the animals 
Were fed P. IItttivum at a levet of 20% In the diet: litter production 
was completely abulished when the level was talsed to 30%. He 
noted that the population of Tibet had remalhed stationary fot the 
previous 200 yeats and, Cohlcldentalty, that the staple diet of the 
Tlbetlans consisted of barley and peas. 

I: m'lIytohycirnquinolll' 

The active principle of peas was finally Isolated from pea 1Ii1 and 
characterized as I (1741. The compound produced fetal resorption 
in pregnant rats when I(iven during t.he first 8 or 10 days of preg
nancy hut had nil effect when given later. Further observations in 
rats suggellted that I might be acting as a vitamin E antagonist. 

Sanyal (174) cited a clinical triaillf I. The pregnancy rate in In
dian women was reduced by about one-half in tho~e recl'iving this 
compound as compared with those receivinl( a placeho. Compound 
I appeared to be nontoxic in women treated twice munthly with 
lfiO-300- (147) or 300-:1!iO- (l41iJ mg doses. 

Price (175). without citing references. mote recently reported 
that later workers had nut been able t(i suhRtantlate the earlier 
claims for the antifertilitv effects flf I. 

Lith()spermic Acid-One (If the must intriguing of Ihe antifertil· 
ity plants Is Lith()spl'rmum rudl'ra/I'. It was first ltsl'd hy the Na· 
vajo Indians as a contraceptive. as teporll'd in 19·11 (971. This 
plant Is an herh indigenous til so/11E' of thl" H,,~.'k~· MOllntain states 
and is l,"mmllnlv known as "stonewpl"d." In H)·I!i, Cranston (l76) 
repurted that wilen this plant was fed til adult female mke with 
previously regular estr<lus cydl"s. the mice dpwloped llroionged 
periods IIf dlestrlt'" This finding "'as confirmeci laler (177. 1781. In 
1949, Cranston and Hohinsotl (l7!)) dt'llIl1t1st tau·d that extracts of 
L. ruderale decrellsed the ~onndotrophic IIdivily of the pituitary 
glands of adult female mice wil holt I producing irreversible IIr his
tological damage to Ihe pituitary. Itl 19!i2. Kleber and Gisvold 
(180) confirmro Ihat anestrus WitS produced in mice fed L. ruder· 
ttle, but a phytochemknl study failpd to yil'ld active principles. 

1'Iuttkett I't cit. (1811 and I1lunkl'tI lind Nuhlt' (182) studied the 
effects Ilf Utlw~p"rrnum extracts on rau. and demonstrated that: 
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Plant Name 

Aizoaceae 
Trianth"ma p('ntandra" 
Trianthema ptlriulaclUtrumb 

Amaranthaceae 
Achyronthes asperob 

Amaronthus spinosusb 

Amaryllidaceae 
Stenomesson (>arieRatum 

Anacardiaceae 
Rhus trilobata 
SemeL'arpus anacanlium 

Semecqrpus IItellato 

Annonaceae 
Annona squamosab 

Apocynaceae 
Apocynum andro.aemi/alium 

Cerbero mallllh~ 
Nerium indicumb 

RaulJal{ia serpentinab 

Thevetio perulJianai' 
Araceae 

Acarus calamus 

Anthurium tessmannii 

Arisaema atrarubens 

Arpoema triphyllum 

Caladium .eluinium 

Philodendran dy.carpium 

Uraspatha ontiaylleptica 

Araliaceae 
Ifedera helix 

Ariatolochiaceae 
Aristolochia clemotitit 
Aristalochio indicab 

Asarum clJIlQdense 

Asclepiadaceae 
AsclepilU hollii 
Asclepias syriaca 

Ca/otrapi. gigqnteob 

Calatrapis pracero 
Marsdenia tenocis.ima 

aasellaceae 
Basella alba 

Berberidaceae 
Berberis aristata 
i,:pimedium alpillum 

Podaphyllum he%andrum~ 
Betulaceae 

Betula bhojpattro 
B~oniaceae 

{Jolichfmdrane {alcatob 
BoragjlUlceae • ,.. . 
fardiodic~llm,! 

MIJ / Journal 0/ Pha"moceutical Science, 
i'· . '·l . . ' . 

Part" 

LF 
RT 

RT 

RT 

RT 

IF 

RZ 

itT 
PL 

"F,ST 

IF 

SP 

FR 

FL 

Sp 
RT.RZ 

PL 
RT.RZ 

RT 
RT 
RT 
~X 
LF.RT 

Fa 

Method 01' Use 

Decoction is drunk 
1Wot is cooked in sour rice 
water; taken for 3 days at 
end of menstruation; 
produces sterility 
Decoction is drunk in IOU' 
rice JllIu:ilage 

aoiled in water and dnmk 
once weekly 

Water decoction II drunk 
with milk after 
menstruation 
Powdered and added to 
food eaten by WOmen 
IPluaion is drunlt with 
AsclepilU 8)'riaca 
Pecoeticm IS taken to pre
fell~ ~ncepti4)n for 1 year 
JQ"ioe i. q&ed by women to 
Ilctlieve temporary Qr 
permanent sterility; added 
f'l diet in prisQner-of-war 
~am~ 
Cltewed by both sexes 

Powqllr ill added to food 
eaten by women 
Powder is added to food 
eaten by women 

Decoction of dried berries 
is drunk after "purifica
~ion"; 1 dram causes 
IIteri1i~y 
Wuaion Is drunk 

{Jaed to prevent cQnception 

l\Qi'eq slQwly over a long 
period; decoc~lon is drunk 
by women 

Iqfusjon is drunk after birth 
fuNsion is dni"k to 
prOduce temporary sterility 

Water decoction Is drunk 
Wllter decoction Ii drunk 

Water decoction ill drunk 

Water decoctioilill drunk 
T~en ill wine after 
menstruation to prevent 
conception for I) days; 
root CAUSes sterility 

t -Q1''' ' .• ,."., tI· , fir! 

Country 

India 
India 

India 
India 

South America 

United States 
India 

,ndia 

North America 

~t: 
rr:dia 
India 

Jndia 

Columbia 

CaMCia 

Vnjted StIlte. 

South America, 
GermallY 

'. 

Puerto Rico, 
Guadeloupe, Cuba, 
Dominican Republic. 
Santa Lucia 
Colombia 

Colombia 

Mediterranean 

Iran 

Hungary 
India 
North Amtlri~a 

United Stat .. 
Canada 

India 
India 
India 

India 

India 
f;urope 

India 

l"qla 
"ldia 

'nd", 

Reference 

192 
192 -. 

192 
171 

92 

92 
90.192 . 

92 

192 

90 

171 
171 
192 
17l 

9l 

92,93 

92 

9O.9~ 

9O,94,95.l76 

92.94,95 

92.93 

92.93 

90.92 

92 

90.92 
192 
9O.9~ 

'90.92 
90,92 " 

192 
91 
In 

In 
1)1.192 
90 

m 
III 

~~2 

91 
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Table lI-(Continul'd) 

Plant Name Parto Method ot Use Country Reference 

Cordia quarell8is R1' chllwed by young women Qtrica 90 

~y LitholSpermum art'rll8l'. t'L 'Mlxlld witH rood tope 9U 
Lithospermum officinalI' RT tnfusion of root is drunk U~dStatl!lI 

11.112.91 y Lithospermum ruthrall' RT Infullion ut root is taken tl ~ dStatel 

Brolttelillceae 
dally for 6 months 

y Ananas cdmOIlUII FJ 'R:BU jui~ ~8 t~liri taW twata 
911.192 

Ananauativa FJ . reI! ul~ 1111; en raw . Jaya 90 
7Wland3ia decompollita F8 04!coction ill drunk · . th America st 

Buddl~aceae 
Bud leja l23i4tica : .. 1 ftidtll . t82 

Ca~paridaeeae . \ . 
rataeva "uroalal' SB Wa~ei' decOctiott til dl'tlnk ttl~1a 91.92 

Catrifoliaceae y nlcero tUlbsd ~ ... tnfullion Is dtunk O~I~Statel OS! 
Vlbut'lUllrt ptUrlifolium Mdt dect!t!tiott III takert .~l~· .. tU,92 

~ore menllttl1al ~riod; , ... ~> 
, ' .. ' !-:.:- re If!Ws'd~ertdithell and "-'!'-

ieonttoltlfettt tty " • t •• ~ 

Catlcaceae' ",. '"'' · ,'~.' -: ; 
y.~ Caried papdYtil1 • " thdill i92 

Cetasti'aceae ' 
Celd8tlW!panicutatu..e .~!~ 

.:. 
~92 theltOpodlaC!e8e ' 

N . Chenopodium album t't .. Mixed with diet k\w:~ st ' &llsoiallp;' l..F htMloH is dtUrik . 
CdmmeUttaceae 

Aneilema conspieuam8 .. ~- ! 

I~); 111 
Altl'ill'fl'ltJ ,capi{lorumb 111 

Com~ltae" '. 
kot i~fusion is drunk br 

'. ,J 

At illetJ nttltf.'/blil.lin t't. ~pe 90 
. "';,, _,.,; P1ioted with food 

./ 
-Artl'misid siVtrllUinah ~ll HI 
ihtemisiu i1ulgarfab 

ltT Decoction is drunk hy melt 
ia 111 

A~roctylis gummifera ambia . ;&112 "Bahia dlssectrJ ltT Boiled 30 mlrt; drunk ii tIld Statell 
during menstruation I used ! ,.I' 

'--'j. ! ... '-':"11 also by mert t ,;(;,t· ;"!-\! 

Chrysanthelftum'iiulicl.lmb '- ~-i"!' .. t J ;' ",' i~~! • ", 

( ~~1.1~ Y Cnicw benedittus Pt. Taken al a tea tI!tt Allterica 
&hinops echiitGtu.'" 

Thken orally .' 
cUt ' , ~~ Bl.lpatorium odoratuin RT · '~"tlU!rtC:1 

'I 
Pioattseria artemisioidl'. PL Decoctlolt I. drunk ' tItt1 la ~, Str-liia rebaudialtd , " LF.ST tnfusion III drunk t:XagUay 
Tdhacetum umbl'lIift'rulft 11 t. 171, 192 

Convolvulaceae 
·f'· " tJDittJ stat •• Cuscuta,sp. . I't. 92 

Cuseuta rl'fiexal' tndla 111,192 
Crassulaceae 

Used to reestablish the Cras.ula abYlRinica t'L .Mtlea 98 
menstrua~de in caee of 
a late peri . 

Cruciferae 
Anastatiea hierochuntieab India 17t, 192 
BrdAsica eamptstrisl' Indlll 11 

y~ 
BrtlRsica nigra SD Water decoction is drunk tndia 91,111 
Capsella bUl'lla-pa.,tori3 PL Milled with foOd Europe 90, 
Ll?pidium sativum' India i71.192 

Cucurbitaceae 
tndla Citrutlus eoloeynthlsO 171.192 

Cueumis sativusl' tndia 171 
Cueumis trigonusl' 

Wiltet d.ecoctlon i, dt\1t1k 
tndia 171,192 

LllIienaria sieeraria FR,SD India 91 
Luffa acutarll(ulab India 171. 192 
Luffa eeh inatllO tndia 171 

N Momordica charanti4b India 192 
Momordica tuberollab • trfdla 192 
Triehosanthes braetl'ataO India 171 
Trichosanthes cucumerina India 171 

Oioscoreaceae 
Eaten raw without water Australia Dioscorea sativa TU 90 

var _ rotunda 
Ericaceae 

India 171 Rhododl'ndron anthopollonb 

Euphorbiaceae 
India 171, 192 Croton ti"liumh 

EuphorbIa atotob India 171,192 
Euphorbia neriifolia RT Water decoctldn Is drunk India 91 
Euphorbia resi"iferab India 192 
Euohorbia tirucallib India 171, 192 

( continued) 
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Table It-(Continued) 

!- Plant Name Parta Method of Use Coutttry Reference 

Melastomataceae 
Memecylon amplexicauleb India 171 

Menispermaceae 
Cissampelos pareirn RT Water decoction is drunk India 91 
Curareo tecunarum ST Water extract of liana is Brazil 172 

drunk by male and female 
in gallon quantities 

Moraceae 
Cannabis sativab India 192 

Moringaceae 
Moringa olei(erab India 192 

M~stica~ae 
vristica fragransb - India_ 192 

Virolasp. 51' 8razli 101 
y MYi's~teIle -

Embelia ribes RT Water detoctiott i. drunk India' 91 -E:-
o Olellceae _ 

Jasminuht multiftorumb India 111 
Paimae 

Cocos nur:ifera ~~ Milk Is drunk Java, 92 
Juice ()f ripe or unripe Pllclfic lslattds 90 
fruit Is drunk 

Licuala stl. Ita Che\1(ed and swallowed by Solomon t81ands . 112 
Pandattaceae 

mllies and temales (Suka) 

Pandanus tectoriusb India- 17i 
Papaveracue 

Argem/:lne me.tfcanab 
Juice Is dtunk 

IDdla 171 
Clielidonium majus _PL twietUnlon 92; 

Phytolaccaceae 
Phvtolacca decandrab Ihdia 171 

PI~raCl!lle 
, (per attrantidcu/li' India 1112 

y 
- Pipel'lepto8tachyumO India: 171 

Piperlongumb Itldla m.192 
Piper nigrum' India 171,192 

Plantaginaceae 
Plantago lanceolata PL Powdered platlt in diet ~urope 90 

Plumbaginaceae 
PLum ago indiclib Ihdla - 171 

N 
Plum bttgo ro.ged" ..... lhd!a 192 
Piumbago uytttnica RT Water decoction Is drunk lnd!s 91,192 

Polemoniateae 
PhlO% stansburyi LF Decoction is drunk United States 92 

P01l.gonaceae 
RT Boiled 30 min; cupful i8 United states r;ogonum james;i 

drunk dUring menstruation 
90j92 

to prevent conception; also 

y Polygonum hydropiper 
u!!I!dbymales 

PL Infusion is drunk Europe 90 
Polypooiateae 

Asplenium adiantum-nigrum India 90,92,171.192 

Y Dryopteris filix-mall !pdia 192 
Infusion is drunk artarean women 92 

RT,SD Used for sterility EUrope 90 
Punicaceae r Punica granatum b India 171 
Ranunculaceae 

Aconitum heterophyllum R1' Watet decoction is drunk India 91 
daily 

Paeonia officinalis Decoction is drunk Soviet Union 92 
Rosaceae 

Geum macrophyllum LF Decoction i8 drunk United States 92 

1 

y Hagenia abyssinica" India 192 
Prunus emargintJta WD Water decoction is drunk United States 92 
Prunus mohalebb - India 192 

~ Sanguisorba officinalis Pi. - Mixed with normal diet Europe 90 
Rubiaceae 

Anthocephalus cadamba India 171 

'i Anthocephalull mdlCUII U"FL India 91 
*; Randia spinosa Ftt India 91 

Rutaceae 
Citrus maxima" India 171 
Citrus medica trtt Water decoction is drunk India 91 

Salicaceae 
Populus alba S8 Decoction of bark is drunk Mediterranean 90,92 

Santalaceae 
Santalurn album" trtdla 192 

Sapindaceae 
India 192 SapinduR trifoliatusb 

(continued) 
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Table Ii-(Continued) 

Plant Name 

Schizaeaceae 
L.\'l!odium diehotomum 

Scrophulariaceae 
CoMilwja anRusti/alia 

Solanaceae 

RT 

LF.FR 

Method of Use 

RQat is chewed with betel' 
and some is swaUowed 

Decoction is drunk 

Water decoction is drullk 

Country Reference 

Solomon Islands 90.92 
(Buka) 

United States 92 

I"dia 91 
India 192 

't_ 
Datura metel 
Solanum nigrumb 

Withania .~(lmnifcrah 
Sterculiaceae 

Abrama agustah 

Tiliaceae 

India 192 

y 

India 192 

Trium/etta bartramiab India 192 
Umbelliferae 

Anethum sClwa 
I\pium IIrav'!Cllena" 
CarumCClrIJl 

FR Water decoctioll is.drunk India IU 
India 192 -FR Water decoction is drunk India ttt 

Carum ro:cburghianulll SD Water decoction is drunk ~dia 91 
Cieuta mqculCltCl RT.IY Women chew alld swallow nited States $10.92 

JC)Ots on 4 conse<:utive daya 
India Cuminum cyminumll 

Ferula Clssa-faetida 
Trachy.permum ro:cbul'llhianum 

Verbenaceae 

192 
India ~92 
India m 

Callicarpa sp. . LF Leavel are chewed and TOn'8ll-Straita 90.92 
juice swallowed 

I"dia 
India 

m Callicarpa mClcrophyllab 

Clerodendrum phlomid~ 
Clerodendrum Berrotum 
(;melill4 asiaticah 
Stachy~qrpheta jalllaicensis 

RT Water dllilOCtion is drunk 
171 

IfI4ia 91: 

var.mdicq 
Vite:c alllllU-ca.tua 
Vite:c logundi 

PL 
RT 

'ldia 
'!'dia 

amachl ' 

m 
171,192 

90, 
92 

Vite:c lIfgundo RT Root IOrarl:r aft chewed 
with bete a swlllibwed 

F~' olamon Islands 90 
IPuq) 

91.192 SD.IUI Water decoction is drunk nelia • 
Vite-l trifoliab 

Zh'lgibel'ft~ 
C",c"m« 10Rl,,1I 
CurcumCl zedOQriall 

Globba marontiq 

.j" 

(a) dried roots Qf the plant lm~aired development of the g~," 
and Ilccell&OfY sex OfiAnt' of ~e nnmat:ure maie rat. And (b) lIllee
tiona of root exvaota were at leeat 10 timel mare effective than 
{)ral adminiswa1lilln'of men extracts. Furthermore. similar af,.. 
could be prodliOEldln tt'le mat~41 animal. Several other groupa also 
demonstrac:;dil""lJpnadotrophic activity for L. ruderale extracts 
U83-186).lUidZfl1er el al. (187) showed that such extracts exert 
an anovulatoty effeCt In;hens. 

In 1956. Graham And Noble (t69) surveyed. number of planta 
fQ, IlntigllnactPtrQP~lc activity and showed this llCtivity tel tl!tprea. 
ent not only in /.. ruderede but also in L. croccum.l-. di.tlchuf'fl L. 
lati/olium, L. arvflme.l-. olficinale. Fat.;" horrida.:Arctostaph;y
ia. uva-u,,;. A'mbrosUJprtem;'ii/olia. Cn;cus benedictua. Cheno
ppdium albunr, Chama,Urium luteum, Amaranthus retro/lexUll, 
l1aragQ of/lcill4lis. and Rubua id"flua. The Lith08permum activity 
was found to be concentrated in the roots and increased i l1 
amounts from June to September (169). Furthermore, root ex
~rllcts were highly active- after-/H.yea,-ato1'lll81*it!d; but-elltfaets-

Wet .. 192 -, 

:' ~ j . ' , 

Inctia lTl.un 
IMia l'U.192 
Melanll8ia, ~, 
Gunantuna 

~ept at 4· and pH 7.5108t 5O'l6 of their potencyafteJ 1 week (69). 
Other members of the Borqinaceae. i.e .• Anchuaa ol/lcill4l;" Ech. 
ium vulgare, and SympOyt/4m pfficinale, have alto 'been shown to 
.lioit>aatigonadotropllio .otivity (170). 

In 1958, Kemper arid'J:.oeaer U88} showed tt'lat ..uacta of L. 0/
/icinale in vitro and ini 91t>o were capable pC blockfng the effect Qf 
pituitary hormonel. auc~',.. hypophyaeal gonadotroflhiRlllnd thy
rotrophin. as weU as. tb'At of chprionio gonadotrophin. pregnant 
mare serum gona4otrc)phi'lt IUld prclactin. ' 
. fn 1963, Jobnson fIf' cd .. (U:U reported on a teniativeltructure 
f,idltlibspennio wet (Q)~ p-eaumably ~e prinoiplll plt.nollc acid 
jn·members·of the Borlllfnaceae eliciting antigQnadotl'Opbic activi. 
ty. In the 88me year. tfhfi'research'group presentedmdence that a 
very Ilctive polyphenoloxldase present in L. rudemle polymerizes 
the inactive Iithospe~fq 'acid to IUl active pqlym.r of unknown 
structure (112). " , .. ' , ' 

lfowever. more rectnity Wagner et al. (111.\) gave evidence that 
"Iithtlllpermie-aeid" (Cmqt-S. -officinale and Lycap",-europaeu.) 
was. mixture of at lelllHhree:dlCferent subitanoea.:baaedon ohro. 
f\latographit: studles;'thUs' refuting the structutewdrkof Johnson 
et cd. (liS). Tbey confirmed that a polyphenololtidaae prePl'ration 
from the leaves of L. jluropaeua and L. offfcinale induced the 
J(tff~Ptir~ic ai:Jd tel apqgir" an~ig(lnadotrophic, propertieS, 4IId 
!U~:~: ~:tW~Jt~ tll~,~ddi~on of r\ltin !If ,~h~~fI.~!C ~i4 InT 

'6;qpti'td~;"'~;V~~"'i Qr:OOO) rQund~t ,ltD 1I0 U\lP1lI "*ha
"ol ~trac, froPt '", r ~;' of' T4berilMmoritcibq ;l~ Jn~rjq flfevent~(r fe,Mn "J~ II . ~ female I'lftfwllOil '*h9,1t~.c~·'w~ad-
J1\, i~~ffd' iira, ',lIi, , " Jnv, eW, t i~tioit cfUl,; ;~"p~'lec{ltq 'itt, ,de'isi>la,'itillll of 
II, il~t, ~f:I~4,~\~~~\ i!~~: ;~! ¥~lf'" ~f~tt4ine !~P'\¥.'fd\lnd 

.:' :f,~f::~;r:~I!~(r)i;~;~i; :i ;'P:f ';:, ~'::!:;;~;v'~, '>;X;' 
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Usia horrida. One . saponin was ('hal'acterized as a triterpene at
tached to a singl~ helCQst: sugar . 

. ~ new pyroI/e derivative. of unknown structure, referred to as 
cnntin and isolated from Citrus aurantium, was reported to in

,duce antifertility eff~ in t~ rahbits given otal doses of 0.75 
ing/kg for 7 days (162). No further work has been found concerning 
this agent. 

.. til: coronaridine . . . 
ABQBT.lFACIENTS, ECBOLICS. OXYTOCICSf AND 

to be the aetive ptinclpld. Coronaridine, at a d08fl level of 5 togl EMMENAGOGUES 
kg/day, preVented PteJDllDcies and lu¥l a high degree of estrogenic ...... . '. . , . .. 
activity. ; !, • t~ this seCUon;the literature Concetning abo~tir~/erib; ecbotics. 

Rutin-Cutting et al. (190) Ihowetft!at a diet containing 0.1'111 o~~~, ~.elMJenjlg~es w~nbe r~vi"wed relative,to folkloric 
of the ftavoltOid glycoside ·rutin impaired the fertility of Rlmale ~~ry, '~.lJt.t1fo ~u~d m vwo animal studies (uterin~stlmlJla"ts), 
Inlet. B,ut .Wilscm. et.4l. (191) reR9~d ~t. a .1'!6 rU,tfn d.letfl!.4.£or iUtd;~~n stUdies. When J't1v1ewlng the folkloti~. ~I!S of pla:nts, it 
21b'90 ~ diel uotduldify. the 8IItroua .cycle of ~male ~ts J\Ot int- Is oftiid ,clltTl~t to lnterp1;et dlff~rences between the four tnen-
~thUertlUtY,ofma1eorfemale~ta.. . tt~ed. i~ of biologIcal activitles.r,ot ihls ,reVtewj any plant 

1ft1(.tlert.~'l'b .. . AAtkerUli~"fil)~Rle. Qf .. M.aJ,(ptUII '.PhilJppt~ tne~~ic)neii' ~ beil1g uped to expet theJet1.l.w .... ~Ideted an abor· 
~iw" _ '-It idetlHhl!d fill ~chrP.tJlene derivlJt1va ~tlerhl t1flic;lent. 'I'fil~ defl~lt~n g~~ps togethet altecbolics, oxytoclcs, 
uvj (1~8). At a dose leve' uf 10 tng/kg, IV t'emalned 100'16 effectfYt! and abortlfllclents simply as abortifacients. Also included in this 
lilt 10 days .nd 84'16 efR!ctlve for 20 dayaj 20 mgIkg Itraduced lOO9fl catejJory are plants .aid to be effective lit "expellihg the placenta." 
Inlettllity, Acetylrottlerlrt slid W88 actlvll, but IlOtottltlrln wallfl' "useful In aiding childbIrth." etc. Emmelt/lgoguell, on the other 
led .. (l88)1 .. .. i". . .• ' • . , ,. , • ". , . hand, \vete most often stated .as sUch, but It Is altltarent that some ... ~ .. -o. '. "'atJtbcmconsldettbe·tetnuI.ahortifacientlltld·emmenllgUgUe to be 

• . {I}" .yridnytllUUII. We considered all plants melttluned to alter the men-
a' 'CH=CH I' .tttuil eyele, unless IIfjeclfle.lly stated to be abottlfaclents, ecbolic., 
~ ./ _ or oxytoclcs, to be emmenag9llues. . •... . 
~; .. 'l',b,t!l'8 al'4I .many,imPOftl1.Jlt reviews ftom which folklotic data 
v .re. tlbtabted (90, 91, i92-191). but the majority 01 plant names 

·w.te toundi In minor references in the Iiteratute. The names of 
·ltlaDta reported hi the literature to have abortifacient (A) and em· 

·tQettagogue (g) applications ate preaertted in Table IVi together 
~th the nantes olJhe plattt &tarts used whett t.J11s IntCJttu14Ulln." .. 
tited. . . ,"" VI" ... 

. " • ':~ .,,: he: ..' IV: tottl~tln . '.. ; To determine whether or not plants hav,itg. folkloric applica • 
.1..( .. "i.,.I.' .•• ·.·" \ .' I! . l" •. Uqtl8.~.abJlrtlfacl.ntsand/oremlnedtllosnes.~"htbeCOtlfirmed. 
TIle l80tlavbttea ot KnO\VJt strUcturli1 as well as the' coumestads,. ~ Ute lltAltatute was searched for plants. WMae. elttactll Wete shown 

. .tero ..... nd,cytotoxlc agents, wilt be cdscussed In 8ubaequellt Me- to atia1ulate utetine tissue by meadS of Ltt vitro tit in II1bo animal 
tion'j : "",I'" .. ; ..•• ;: : • '.' ,! .;i : : ~blenta. Thea. dsta ate presented.tn,Table 1\1 as (U) liota-

AIltttertutt, Ageaau ot Unlatowaa 8ttuctute-Chbd ,t at·· '. tiol1ll, together with the part of th~ pi/tilt front whlth th. active ex-
(ta?) isolated two sa~nlns h.ying antifertility activity ftoln GIed- tracts were prepared when such d,da were given. 

. ~ . -" 
,: :' '" " :. ;,' .. :--~' .. ;.: .".' ~ • .c.:,' . ~ ... : t . :. . ' 

Table lit -l»tant. tvalUated in Animal. ot Humans for Antifertility ruTects 
! :;, 

t'.tt 
. 'Plant Nalnl 'rellted4 

'fypeof 
Plitract/l 

P..o!e and Route of 
.AdJhiitistratiol1" Specie. Results Reference 

Ac:anthlit:elle 
l»g, E'l'. W '1 days before and 14 Adltotoda IIaaieo Lr Mouse, rat 

days during cohabl· 
tation In mice and 

No activity i02 

. 6 days after mating 
In rats. po 

Amaranthaceae 
PU7J AmlJl'onthus retro/le%ua W Kat 

Anacardlaeeae 
too mf/kg/d~ on Semecorpus onacardium SO pg,ET,W Rat 
Daye -4, po( ) 

Antigonadotrophlc 169 
activity in (,itm 

No inhibition of 103 
implantation 

Annon.ceae 
Lt lI'teshleaf U.5~1.0 It/day for nat Artabotry, ociol'Ot14.llnus 

ad.YIIt po 
Diestrus prolonged; 104 
degenerative changes 
in follicles: no 
budy weight changes 

Apocynaceae 
PL Apdcynum androsaemifoliunt 

Apocynum cannabinum .RT 
Rabbit Cotharanthus roleu. 'LF Vinblastine U.3-o.6 mg/kg. iv 

Anovulatory effect 171 
Anovulatorv effect 171 
H60/0 reduct iun in 70 
normal fetuses 

Stemmadenia galeottidna F'R AC aw1ce daliy for 5 MOU!le 
ays,&C 

Number of litters 105 
reduced 44% 

Thbernaemontana he)·neana RT Coronaridine 6 ing/kg/daYI po Rat Antifertility ('nee! 106 
Araceae 

Mouse Die//enboehia Beguine SJ Fresh stem 
sap, po 

LF Humans 

Sterilltv in males IJ5 
40-9!1 d'avs: :10· 50 
days in fE-mlllell 
l<:Kperimental 94 
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1'able (II--(Continul'd) 

Part Type of OQle and Route of 
Plant Name Tested" Extractb Administration'- Spe~ie6 Rnults Reference 

Ll'lIichiton americanum 
Araliaceae 

RT ET/W 1-~ of diet. po Mice Inactive 11"1 

Fatsia horrida PL(?) W Rat Antigonadotrophic 169 
effect m !Jitro _ i Asclepiadaceae 
Anovulatory effect 

1 
ANclepia.~ hallii 

&t 
171 

Caiotropis lIillantf'a RT PE.ET,W 100 mg/ke/dayon No inhibition of 103 
Oays14. PQ(?) 

Rat 
implantation 

l 
('alotrop;' procera f..F r~ET.W lOOmg/kgon Jl'o inhibition of 108 

OaYSl-7.~ Implantation 
DQemia extl'nSQ LF tn ration r. for 4 weeks; Rat. No effect on fertility 127 

I 
,,fday foa: ratll; suineapig 

9 1/4ay (or 

MQrsdenia cundu,"ngo PK 
sumeapigs 

Anclvuiatory "ffect m 
Perberidaceae 

~ovulatory effect Berberis !Julgaris 17l 
Podophyllum peltatum flT.RZ Podopilyllo' O.25ml • .c Mouae No ':f:ancies when l09 

toxin trea onOay!! 
I or later 
I RT,flZ pddophyllln Ii r,ml in ~troleum Rat No effect on im· UO , 

je ft. 0.2 ml in· plantation 
Boraginaceae stil ed in uterus 

Anchu.a of/iciR(~IUi fL W Mouse Antit(onadotrophic no 
actiVIty 

Borago officinalis PL(?) W Rat Antigonadotrophlc l69 
! activity in'!Jitro 

Echium,vulgare PL W Mouse A'fttigonadotroptlic 170 
activity . 

Lithospermum a'Vellse PX W Rat Antigonadatroph.ii: ,69 
activity m vitro 

Lithospermum croceum pX,RT W - Rat Antigonadotrophic 169 
I activity in vitro 

\ /.,ithospermum distichum PX.RT W Rat .. Antigonadotrophic 169 
1 activity in !Jitro 'I Lithospermum IQti{olium rX.RT W Rat Antigonadotrophic 169 

I &t 
activity in vitro 

Lithospermum officinale PX W J\ntigonadotrophic 11K! 
activity in vitro, .' 

LF W Rat. A-ntigonadotrophic l88 
guinea pig activity in vitro; 

cliestrus in rats 
PL W Ie/day. po Mouse Inhibited vaginal 

CC)J'nification 
IH 

Lithospermum ,,"de,"le rX.RT W Rat Antigonadotrophic 169 
activity in vitro 

RT po Moule Cessation of estrous ~88 
oYcles 

PX Mouse Depressed estroQs ISO 
RT Oxidized Rat, hen 

oYcles . 
8C or po daily for Antigonadotrophic 112 

lithospermic 6 days (rat); daily activity (rat); 
acid injections for 7 daYIL ~novulatory activity 

(hen) (hen) - , 
In ration. 15% of diet Mouse ~rodilced aneatrus; Ul 

llonastroganic ~d 
nonjmd~enic 

Pulmonariq of/icinalill PL W ~t Antigona otrophic U5 
4ctivity m vitro 

Symphytum of/icinale fL W Rat Antilonadotrophic • US 
activity in vitro 

lIT Oxidized 6-12 ",a/kll • .c Mouse Antigonadotrophlc 1l~ 
lithospermic activity incraaaeq 
acid by rutin Of chloro. 

Bromellaceae 
lIe~ic"ciq , 

Ananas COl1l0SUll RZ. FR PE.ET.W "Suitable amount ... Mouse Antife~lity "f#"'~ 102 
po i~yin P 'and -

~t 
e",racts 

fR Juice 5Oml/k~on 6Q% inhibilioll of 116 

CII~ifaliaceae 
pays 1- il1lplantation , 

nicera ciliosQ LF ET/W pry extract al 1-2% Mouse 36% fedQction ill 117 

Carieaceae 
ardiet. po Utters . 

Carica papaya FP PE.ET.W' 100-500 ina/ke on Rat V.liable hihibiti~n liS 

, In ration 
Pays 1-7. PQ 

MaUll(! 
of implantation 

so Ad libitum Reduced fertility 119 
~iflt toxiCitf" , 

• ;:.1 : ji· ;t·.i'1"~~;1.· 
f" 
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Tllb1e·tlt-(ContlrwedJ 

I Part Type of DOle Illtd Route 01 
. PlantName Ttlitedll E1ttt'acti' Admlniatrationt Species ,.·,Re8ulb, lteftit'enc:e nee 

" ~ i . :.:. ..' ~. i . 
C:hyllateae '" i' t;'1·' '! ," , I iaiUlius tuperbIU pL W.AC 0.1101 twice dllU)' MouM titlert'etea \filth 120 

cor 6 da7a. It eArlY pregniiitcy; 

(~~ 
,. 

. . 

.~): ... i't.. W,AC ~.2ntWice r,fouae cteitaed number of 121 .... 
. j ort ~.Be rs;post- .. 

ViictJ,ij, ~~idutu 
:~'. ',' : -,' uI=e~~·. ttl ~ w ~.2Int t.tce MOUM .. , I~etof . "I.,,:·,· '." t~mj no • , "~'!"S 't :,<'!._ ti. I.' hi, . . 'l~r~~.~.1C .... l' ~ 

Chtriopodilleeal . 1 ; . ~';:;I' . I il- .~ , . .- . ,atorY £teet 

Chenopodium album U' hlt.ilou 8i/dat toU"~ kat No efted on rertdtty 121 
; 

1) ltlrlttun ~~~~~ tiWtlea pia itD.C!ijec,t ~ti'flittllity i~ , ",' :,. 

:"1 
.. " 

'. "" .... ~~. . , ' . PL(1) W 1', : kat ' =t~i1ad~~hli: 1. 
to.~e.le'-. 

.,-t,,_ _,f 'f 11'\" •. ' ... ·;;··" i ~lnvltro' , 

.!-; .• ~ • ~ 1 
Efldtfd cdidppd iJ ~ ~i·:·l..,· .. ·'.iJ.:· " ~ :~ ~\f\!ttlilly liktkt· 171 

Cor,:r,l,~ d~l!mj,tlotka tH~) 
11 ~. ~ I :. :." .. !. 

t4t r+"~ {«IiI w - ~ :.~ 
, '.i. 1 ~ •. t ~. '. !t:"· l '.f • f". ~ :. ... :~ 

I ~'Hl1tro 
Artemisia ap. rt.(1) Sai1tobin Added to ration, po t.iCMule Ii"':!' .. ~19 

i' 
I.!. " __ '- . Holt. Ii' . ontllt 

AHemt.id ittuHUlnd Ll 
. Jti:; t t,' ;;;1,. 

1. tn~"'l' IUttatiolt t1t 
t:tUCUf'bfttedEctu, r~(1) kat 

.fteet 
~89 W ..... Anl~l1adot~hfc 

«:1.00-0.2 ttlt twic:e 
aet \'it)' fn l1it . 

i21 Cnkiul spicutIU r~ W ~ouse ~~-:~ tl~~b~! .' I!' dally lor D day., M! ' ~ ~ 

OrindeUd t!fc. 
tr 

Ariovutlltbty wtect 111 
SbltdlJ6tJ ora 

W ;ftt bt 1l6'H. de- ltiat ~vulatoa; effect l~ Stel1la nbaiicffrJM' .' rtility te liced' 
. ldtt'tm 8 days 1~7fJ%· '. 

, urlM,matina i 
: i '. ~ ~ ~ I'" 

Cruclt~rae ';"i r ' ~. t '" : "';i!,)':' , ., 
~~;t~t!d~ 

, . 
CapseUd br.trsa-lkUtoril ~~~io~ ~~ m hltaUott'liti- 1~3 ,r 

~ed (jY~lltion .' :' ~ . -
IstJtitJ oblongata ... " Pi. W (dlatllied oftj.2 ml twil!t! . MouW! tellM tlUlnbef iii 

i lfhUtne- d!OY.fbI.' IJ dllYS, lit I' , 011 tters 
i Ite) ~. I .': .• , . "! ;.,;! !": 

RophartUlJ IIbttum itL W tJ.OIJ..O.2 mt twice Mouse Decteued Hilliiber i21 
dally ror ~ days, Be otlltters 

Cucurbitllceai! 
, I:::, 

Ecballium emteritlm pL.rtt Dlhydro- 20-100 fug!kg/daYI Mouse lihibition of ovu- 124 

tuud cylindrica pL 
et.tericln A 

~ud'_ 
Iltlon Ilt 100 mg/kg 

W MoU8e ecreased number 121 

"to' 
d for 5 daa:' Be of litters 

125 Montordicl1 chul'Uhtka VI fug/ ayon ltat No activity 
.)'81-7. po 

C'1h!888ceae 
LF 171 :ja occidentalis Anovulatory effect 

Ericaceae 
PL(1) 169 A rctolltaphytol uVd-uni W ltat Antigonadotrophic 

activity in vitro 
Euphorblaceae 

PL W 0.05-0.2 ml twice Mouse Oecreased number of 121 Euphorbia lathyris 
daily for 5 days, 8C litters; no post-

nt,so RIIt 
copulatory activity 

Jatropha curclUl tn ratIon 3.3% of ration for Complete inhibition 126 
2&~YS. po bfreptoduction 

Mallows philippinet1lJis TIt tn ration Dal y for. weeks. Rat. tJecreased mating in 127 
po; rat 0.75 g/day, guInea pig rats and guinea pigs 

Rottlilrirt 
gUinea pig 3 I/day 

Rat Prevented mating 168 TIt 2IJ-.8.4O Ing/Itg. po 
Anti·implantation 171 
Ilffect 

SD PE,!!:T. W 7 days belOre and 14 Mouse, rat No activity 102 
days during cohabl· 
tation in mice and 
5 days after mating 

PE.!!:T.W 
In rats. po 

RIIt No inhibition of 118 Ricinus communis SD 100-000 tng/kg on 
DaYll1-7. po implantation 

171 Stillingia ~'lvatica RT Anovulatory effect 

.I Gramineae 

(continued) 
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Table 1II-(ContinuedJ 

Plant Name 

llendrocalamull strictu. 

l.abiatae 
H.vs.opu.oftMnalil/ 
LyCOpU8 europaeu. 

LycopulI/ luciduH 

Majol'(lna hortelJ8is 
Marrubiqm ofticinolis 
MeliBlla officinol" 
Mentha piperita 

;. Ocif!lum sanctum 

·Ortho.lphon .'lImineu. 
R08llTQrinus af(ic:lrmlis 
Salvia of/icinali, 
Thymu.ssrpyUu", 
Thymu...vulgan. 

Lecythldacoae , 
; Combretodendro" africa,,"m 

, ", ~'~"., 

;.:-. 

f,.e~mlllosao ' " :' 
.i\ b/'llB prec:atQnu. 

"'. ',:.;:: 

Acacia kll4 

<'\lItrQ.!Ia/u.,'ycyphy/lu. 

au tea (rondaso 

Buteo munospel'ma 

Butea pqrviflora 

Clitoria termlteo 

mediI sio horrida 
,\ :. " 

Mt'dicago IIlltil'a 
'j ,', i':"l" .', i .• 

Pan 
Tested" 

LF 

PL 
P' 

PL 
PL 
Pf, 

~t 
sa 
, ; I 

"j" . 

lIT 

LV 

sp 

sq 

f11' 
PT, l:lll 

Sll 

FL 
sp 
FR 
FR 

l1" 

ISlSO /.(aurna/Ilf l·harmQ~'elltit'III.';ci(",c"II' , 

',. ,',. 

TypeoC 
fl;xtract" 

PE,ET,W 

W 
Oxidized 
lithospermlc 
4lcid 

w 

w 
w 
.~ 

&taZ.R,AC 

w 
w 
W· 

~ 
Vi 

~1!:;,t:T. W 

i.l 

P.fl 
".1. 

fli tl:T. W 
i' ~. f': 

PE.ET 

~. 

m.w 
W 

RT.CH.W 

I!:T.CH.W 

ET 
~T 

ET 

PE.I!:T. W 

l1E;, ET. W 

W 

ET 

E.CH.llcid 

i, t '; tI, '> 

;·r . 

',1 

Dose and Route of 
, A4ministration'" 

100 mg/kg on 
pays 1-7. po 

0.05-0.2 ml twiOtl 
d41ily for j) days. BC 

~ .. .,.:.:.:. 

. lQO-200 ml!k,. po 

7 dllYs before and 14 
dua duri:::t cobabi-
'frJ:':J: c,,~ 

,I., rm&t*i~ 

'!o"':iJ:i for 20' 
Y8 biifore mating 

lU'oll DaYIII-6 
~m~kail:; 
W ·.aD "'arl-4: .. ayal-
100 mg/kg on 
Pays 1-6. po 

'( days before lind l4 
days during cohabi-
tation in mice and 
Ii days after mating 
~aill.po 

Ce daily for 5 
days. Be 

Continuous oral 
dosage 

10 ffifill/kg/day; 
forl day,. pp, . ;, 

l(),:j~ tngh~~/day. 
mil, mg KiQll . 

flyS 1...:s,IIC . '; 
~OOPlg/kg . 

OM doSll4l. 
"trentl ~1fOO mg/k".for 

'lodays,}l0 
100 mg kg/day on 
Oays 1-7 
hOO mg!,kg oil. ,,' . 

~Y!l u.~., 
O~~j'~~~ ~wicfl . 
dally, or fi aY8. Ie 
P\ltiesnot stated, 
gr¥oll {or'S !iay, IlC 

N"otstated 

Specie. 

Rat 
MoU118 

Rat 

~uae.rat 
MpUle. rat 

~~, 

fta~ 

R4t. 

MQu~ !, 
Mou .. 

Rat 

Re8ults 

;;:;~ ~:,; ,'I: h~;'il,:;i:;;"'" 
·;JJ·H~I~. ! <~ At~*fbf(I~L\- f.·!i~~t.:t· 

": r.':}i ;.-;:. : 

Reference 

., 
." 

:1'; . 'I 
;:-....... 
:1 

.. ~;;.:.;-

.. ~ .. 

: j." .~ ... 

;.; 

( 
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Table lll-(Continued) 

'nce Part Type of Dose and Route of 
Plant Name Tested" Extract" Administration" Species ltesults Reference 

fered with seminal 
vesicle growth and 
potentiated action of 

Rat 
estrogens 
Antigonadotrophic 140 

PL hi ration po Rabbits Degenerative changes 142 

Phaseo/us aureua PL W ~-0:2 ittl'tWice 
(male) in ova after mating 
Mouse Decreased number of 121 

I 
... y fot a,itays, Ie litters; postcopula-

Pilum satiuum SO ~-XYlohY- <1itb~ys 16 and 21 Human 
to~ activity 
Re udion in rela· 143.144, 

toquinone at eye e, po dve number of 146 

sb ltt ration 20--30% uf diet Rat 
p~nancies 

i48 2 ~ ti\lcteased lI.nd 
30% stopped litter 

sn Rat 
fb!1'dation 

147 rn! mottthly 
n~cte= fertility 

SO Human Post::te r,tetUtancy 147 
SO :L-Xy!ohy• 300-350 mg on DaYll Human nMuct on ~ number 147,148 

'i· toQutnonl! 1.,6 pnd 21 pf cycle, at ""lKtl.atiC es . , 
;. "1:';1 trl0nt~Jt; ,lid 

Paa/'Uled cdtyUfolia stl 1ft tatiotl 0135.,. il~ for Mouse Fertility impaired; 149 
3'1'.J. ' 'YtI; po estrogenic effect 

. -'. .: •. j ,., } P80rruen was not the 

S"baltid leI bon P't. W 11:lays betote and 14 l\iuuse, rat 
active PllnciPle 
Atltife~t It)' l!fftlct 1M 

da~s durt:s, cohabi· 
tat on in m ce and 
Ii days after mating 

U I W 
~tata. po 

Mouse, rat days Defat\! and 14 No actIvity 1~ 
days du~ coha~i. 
tation in 1I1lCe add 
(jida)'tt a~t~attl\g 

Trifolium .ubterraneum PL itt ratlon 
in tats, po . .' , 

150-152 Ad'libitum, PII Sheep Impaired release 
. ,'; , :1, :!i . of (uteinizins har-

i qttlhe by Iso av()ttfll, 
" '~' Ii ; ""-:'.1.. " morpholOl(ical t!hllhjll!lI 

Ul'llrialdl,,~oltit!. 
,f,·, .• , .'J" incervbt 

PL FE,t'!', W 100mr/kgon Rat 5U!Yblrthlhitiort of ' 103 
nays '-7, po ltnl'latttation with 

Wl!lItract ' 
LUiaceae 

7 days before and 14 Aloe barbudetisi& LF W Mouse, rat Antifertility activity 102 
,,~~ during cohabi-
tjl.tiofi In nUce and 
8 days after matlttg 

W 
intat~o 

No sigrtirtcatlt alit!· FP 100-6 mg/kg on ltat lll! 

si:1 
.DltYtl1-7 implantatiott effect 

Atldgraea officinalis Anovulatory effect 171 
Chamaelirium luteum PL(?) W Rat Antigonadotrophic 169 

activity in vitro 
Colchicum autumrulle CO Uemecolcine 0.1-5.0 mg/kg, sc Rabbit Toxic to fetus when 70 

given after implan-
tation 

CO Colchicine 0.6 my/ml saline; Rat Few fetuses both 110 
0.2 m mstilled into horns 
one uterine horn 

Gloriosa 8uperbd TU PE,ET,W 10-100 mg/kgon Rat No inhibition of 108 
Da)'81-7, r. ljPlsntation; toxic 

Paris potyphylla PL W O.0lHl.2 lo twice Mouse ecreased number 121 
daily for 5 days, 5e of litters 

Smila" bona-not ttT - Anovulatory effect 171 
Vel'lltrum califorrticutli PL ttl ration Ad libitum, po Sheep Prolonged gestation 153 

associated with 
cyclopic fetuses 

MAf:.oUaceae Anovulatory effect 171 agno/ia virginiontJ BK 
Michelia champaca RT PE,ET,W 100 mg/kg on Rat No inhibition of 108 

DaYIlI-7. po Implantation 
Malvaceae 100 lng/kg on Rat No significant anti- 116 G08sypium herbaceum SD,ST, PE,ET, W 

SB,RB D&ts 1-4 or 1-7 implantation effect 
Hibiscus rosa-slnerlllis PT PE,BZ, E, 1 200 109/kll, po Rat 80% inhibition of 99 

ET implantation by BZ 
extract 

PI' Anovulatory effect 171 

(continued) 
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Table III-(Continued) 

Part 
Plant Name Tested" 

Meni_permaceae 
Chondodendron tomentoBum RT 
Stephania hernandifolia RZ 

Moraceae 
Ficus pumila ",F 

Moringaceae 
Monnga pterygosperma Sp 

Muaaceae 
Emete Buperbum 

Myrainaceae 
EmbeliQ nbell 

Myrtaceae 
Metrosideros c:ollin(l 

Pahnae 
Arec:a catechu 

Papaveraceao 
ArgemOM "'llUell 

Plnaceae 
PinlUl ponderosa 

Pll!eraceae . 
PeperomUl .p. 
Piperbetle 

Pi.~' lati/olium 
Piper 1011(1'''1 

Plumbag\Ilaceae 

SD 

PL. 

LF 

Fit 

PL 

L .... 

LF,ST 

LF,RT 

RT 
fR 
"'F,RT 

P/umbagOJeylanica 1\1' 

POIYlfollaCeae 
, Pol~#/qI}'f"-' ~:r~~pipe,. PL 

'," '. '" i: . i~ 

'il 

PL 

lIT 

~o / Journal ot Pharmaceutical Sciences 
~;~"~'.~ ';' f-- ;;; "." i 

Typeo! 
Extractb 

PE.ET 

W 

PftET, W 

AA 

W 

PE"RT, W 

W 

ET 

W 

YO,W,AC 

W 

W 

PE,ET, W 

fE.ET,W 

PE.lIT, W 

ll\ ,IIUon 

In ration 

1':1' 

Dose and Route of 
Administration" Species 

7 days before and 14 Mouse, rat 
days during cohabi-
tation in mice and 
5 days after mating 
in rats; po 

Twice daily for 5 Mo\1S8 
days,sc 

7 days before and 14 Mouse, fat 
clays during cohabi· 
~~ion in mice and 
5 days after mllting 
in rats; po 

Yarious dOsages Cor 
varying periods ~rior 
to and after matmg, 
po 

The following is 
taken in equally 
divided doses daily 
Cor 22 days while 
abstaining from 
intercourse: .. drama 
~tive ~rinciple of 
Embeliaribes.4 
drams Piper langum.· 
:a drama aS88-
CC?8tida, and .. drama 
bOrax 

Twice daily for 5 
day .. ~ . 

l~m,/tq(on 
Pays 1-1,po 

0.05-0.2 mt twice 
daily COf 5 claya. sc 

Twice daily for 5 
ct.ys. sc 
(1.05-0.:1 ml twice 
daily Cor Ii daYII, sc 

In ration 

In ration 

Twice daily for Il 
days,sc 
1 days \lefOl'llllnd 14 
days during cohabi
tation in mice and 
5 days after mating 
inra~, po 

See Embelia ribe. 
(Myrainaceae) 
1 days befOl'e and 14 
days durin" \:Qbabi
tation in iniceand 
5 days after mating 
'" rats. po 

l00mg/kgon 
OClYIl1-7.PQ 

11;/llay 

9g/day 

lOOmg/klion 
OaY1l1-7 

. ,~:\ ·:d"r.:: q; ~i !.~' •. ~ 
• r ~ ,:" -1 ;:. !: ~~ '. 

Mouse. rat, 
Ilamster. 
rabbit, 
luineapig 

"UPlan 

MpIIN" 

Rat 

Mouse 

Mouse 

Moule. rat 

"uman 

Mouse, rat 

MqHII8 

Q'dne~pig 

Rat 

Results Reference 

Anovulatory effect 171 
AntifertilityeCfect 102 
with ET extract; 
increased fertility 
with PE extract 

61% reduction in 105 
litters 

No effect by any 102 
of the extracta 

Anti.implantatiomd 
and postimpianta
tlonal effects . 

Prevention of con· 
ception for 1 year 

" 

Reduced litters by 
78% 
In,ctive 

1M 

138 .~ 

105 ' 

U8 

Complete disNPtion .58 
of pregnanoy with 
Wextract 
See Footnote e 145 

43-fiO'Yo reduction of 

litters 
nactive 

Anovulatory effect ,
Freventll conception 
f~rl)'ear' " . 
lfU'ctive . 

No i!lhillitlon of 
implantation 

llQP~ired fllrtiliW , 
b\~Jce ' "'. . 
StetUity in female 
gulneapi~s 
8Q%'inhiDition of 
hnplantation with 
PE fraction ofilT ' 
exj;r~\ ' 

lOS 

167 

157 

l58 





I 

I 

1·· .. 

. '.~ .' ~ ': . 
; . ..:~ . , 
f.':; .. 
'~.' 
;··f· 

,'. 
-! 

J ~ ~ ~ .,,, .. ~ ... ,- ~~~ \ 1 

j. ~ /. ~ • • , ... ~. ". ~ , ....... 

Table III-(Continu.d) 

plant Nam. 

'fhb:elaeac.ae 
aphne g.nkwo 

TUiaceae 
Grewia OIiatico 

UmbeUiferae 
Apium grap.ol.", 

Ca",mcol'IJi 

DoucUi carpI" 

Fe",,,, GI,o·fQlltida 

Lefetotaenia reticuloto 
Si er divaricatum 

Verbc!naceae 
Clerodendrum unci,"""", 
Y:er~tJQ "'J!t~ta . 
Y.rllfna oftWIIIQIJI 

Part Type of 
Teateda Extractll 

LF PE.ET.W 

l<F 

PL 

SO 

Sp 

all 

SD 
80 

It 

PL 
II 

In ration 

W 

pE,ET,W 

PE,ET,W 

'" ration 

Pfil.ET,W 

PfiliE'r.W 

Resin 

W 

W 

~ and Route of 
Administrationc 

100 mg/kg on 
Days 1-4. poe?) 

Rat. 3g/day; 
I'linea pig. 9 g/day, 
ror 4 weeks, po 

0.05-0.2 ml twice 
tlllUy for 5 days, 80 

/iOO mg/kg on 
pays 1-7. po 

ioomg/kgon 
P.yal-7 . 
a ,Iday Jrat; 911 
etay 19um.a pig, 
for" weeks. po 
10Q-fi00 m,/", on 
Days 1-7, po 
~"1-OChni'/l{k on 
~'1"7,P'l' 
tJee· Eltfbelia rib •• 
fM~ceae) 
+-. , 
0.05-0.2 ml twice 
.... y for 11 ctJya, 80 
• ,,:,.. " '.~ ~'!' , 

~ '" j' 

Species 

Rat 

Rat, 
lUiM.~pil 

Mouse 

Rat 

-)tat 

Rat, 
JUin·.pitt 

'Ra* I 

ltat 

Human 

MOU88 

j\.t 
';-. ," ' . 

- ftlli , 
MQUfe 

..... 
guineaPil 

TYfit! bf Plant 
Actlvityil rane , neference 

. Acant~ecia. IlIQtoda PlJlica 
. , f"."cant~ 'uf{ruticol/o .: . "l~ ,uffl't#i'C!',a , 

I rlIh,fijllthe. cnspUi : . 
It ace ... " : 

Agave americona ' 
.' .. d~'; .... 

Agave '.chesuillG 
YUCCq ,lorioaq . 

Ab:OIloeae ii' obro*," eelu,;, 
, .qnt~eriJlJ deciJndrq 

aNliema.m~/1G . 
. emq pe,.tondra 

Trionthema portulaclJltrum 

Alangiaceae 
. Alql1li!lllllamqrchii 

I 

1541 JOI4I'f1I1/ of fharfl1,!fe!'tica/ Science. 
~·."h' ! ,;;:';'" ;. 

.~:.;~~Un\!,~ 

A, f} LF ':- .' 't~ 193 
.. . RT 82,193 
See DiPteracllnthui,uffruticOllJ 
U LF too 
A 

i 
u 
Q 

A' l' lsa 
A ao4 

~ r! '99,193 

.g J~ 
~ 194 
A f92 , . 

~ f) t 
": i!' .~ 

. H~" 
;l!1 

Resul~ 

65~ inhibition of 103 
Implantation with 
Wextract ' 
No infertility effect . 12'{ 

Decreued f1umber 
of Jittelll l2~ 

40-66.6% Inhibition p~ of implantation 

No inhibit}on of' i, .';'llt~ 
UnplantatlOn .. , '.11" "" 
~o effect . Ja'1 

V wble Inhibltioq 
ofJ:J:rlantatiOp . 

'. V \l8ltSUlh 'With 
different chromato-
f!.!phic fraotl~ 

vention or con. 
""ptionfCllll ~Q 
C'ate""ffeot 

aaed nUlqber 
efU*"rs,,:j: ";; 1 

Antigonadotropblc 
AnOvl.tlatory effect 
t"~IQPIli~ 

Nc!rifact '. ,,, .. , " 

AetlYe C',*,~t\l'fll(') . , .. 
·':{f.:i: ..... 

: ! 

'j !',;' 

,:iH '. 
.~ .,: ~ •• :; 1 ; • ~ 

··"f· 

, .. :; 

,llB 
6~ , 

188 
l:"j 

m 
.'~1. ':1 
lUi 

tif 

.. ' .. ' ." 

~., ,. 
'J 

-
,I 
:'} .' 

j'" 
: .. '/. 

I' 

"1 -
';'.1 

\' 
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Table t\'--(Continued) 

Type of Plat1t 
Plant Name" Activity" Part'- Reference Active Constituent/51 -ence 

E PL 193 
Amaryllidaceae 

Clivia miniata A RT 194 
I 204-210 Ifccorine (CXXVlI) 

Crinum sp. I 211 ordenine (VI) 
I 205-210.218 Lycorine 

Crihum asiaticum A 192 
t 205-210,218 }t:corine 

Pancratium ap. I 211,310 ordenine 
t 212-217,312 Tyramine (IX) 

Pancratium sickenbergi U DU 218 
I 205-210,218 Lycorine 

Anacardlaceae 
Anacardium occidentale U Tt 219 
Lannea IIchimperi A BK 220 
RIuu coriaria U 221 .- Rhus glaucescem See Rhus longipes 
Ilhus incana See Rhus longipes 
Rhus incana \'at. See Rhus lon;ipes 

cuneidolioiaya 
Rhus lottgipes A PL 222 
Rhus /'Uzizensis Fee RhUs IO,!ipes 
RIuu succesanea 223 Ellagic acid (CXXXUh 
Ilhus toxicodendron U 224 
Rhus viliosa See Rhus longipe. 
Semecarpus anacdrdium A - 192 

A SD 193 
E SO 193 

~Ondias Lutea U SD 219 
apirira guianensis U SD 219 

Annonaceae 
225 Annona muricata U LS 

Annona squamosa A 192 
A SO 193 
U 219 

Unono set~era See Uvaria rufa 
Uvaria rid e~:i See Uvaria ruff ' 
Uvariarufa A R 195 
Uvaria Betigera See Uvaria /'Ufa 

u.RB Uvaria solani/olia See Uvaria tUfa 
g.t ..... Apocynllceae 
I, yola· Aganosma margintJta_ A 

FL,UT 
192 

'Cilnat E 193 
Alstonia constricta U BK 226,227 Total alkaloids 

I 228-232 Reserpine (LXXXIX) 
Al&tonia scholaris A 192 

E BK 193 ;- I 228-232 Reserpine 
Anodendron panlculatum A 192 

A Itt 90 
Carissa edulis A ttr 233 
Catharanthus roseUIi A RT 234 
Cerbera odollam A SD,FR 193 

A 192 
Ervatamia coronaria A 192 

E RT 193 
l"orsteronia floriburtda U LS 225 
Holarrhena antidvllenterica E SD 91 
Holarrheno febrifuga A. RT,LF 194 

E LF 194 
Nerium irtdicum A RT 193 

E RT 193 
U 201 

Nerium odorum See Nerium indicum 
Nerium oleander U 235,236 
I'e.,chiera atrinis U 1UJ 219 
J>leiot'eras arteri A FR,SD, 196 

RB.LF 
E FR,SD, 

RB,LF 
196 

Plumeria acuminata A 193 See 111>«'/'//111/"/-;" 
rubra r. '''-lIl1fo/i" 

I'lumeria bracteata U RB 219 
l'lumeria rubra A FR 194 

E FR 194 
Plumeria rubra f. acutifolia A - 193 
Rauvolfia serpentina A RT 91. 193 

A 192 

«('(frlfl/lUt'dl 
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Table IV-(Continued) 

:". 

Plant Name" 

Rauv()/fia vomiloria 

Strophanthus 5p. 
T"bernantill' iblJl{o 
Thev<'tia nl!rt'if{J/ia 
Thn'Plia perul'iana 

Vallaris solanacea 
' .. .vinca erectu 

r. 

Vinca major 

Araceae 
Acorus calamus 

.... 
Amorph'ophallus campanu/atus 

Cyrtosperma'griffithii 
Cyrtosperma merkusii 
Dieffenbachia seguine 
Draco(ltium polyphyllun; 

Dracunculus vulgaris t i 
Lasia merkusii 
$cindapsus officinalis 

Araliaceae 
Cuss{Jnia arborea' . 
Hedera arborea . 
H edera helix 

Aristolochiaceae 
Aristolochia sp. 
Aristolochia bracteata 

Aristolochia clematitis 

Aristolochia indica 

. .', .~.~. ~~. -.~:,; . 
. Aristolochiarutunda 

Asclep{adaceae . 'f 
Asclepias luberosa. 
Calotropis gigantea 

;'! 

Ch/orocodon.whitelii 
Daemia extell;Sa .. 

Gymnema:;ylue~tre_ 
, .... :.....,,';'.',.~ ~ . _ ~t 

.. Omphaiogonus ryigritU11u>-" 
Pergulariaexterisa..· . , 

"~:; i~. . , 
Ty/r;pfl;Jrad',;thdzatica", , • 
Xysma/obium undulatuln.{ 

. .. :-.: :.,'..:' i , ;:;. . ~.' ; .. !: j 

~ J ' 

Type of Plant 
Activity· Part" Reference 

U RT 237 
I RT 228-232 
I RT 238 

I 239 
A LF 19-1 
j!.. LF 194 

228-232 
240-244 
245,246 

See 1'heuetia peruvianu 
A SO 
A SO,PL 
E SO 
U 
I 
U 

. U' 
H 
I , " 
. ! 

I' 
I. 
I 
A ,t ' 

LF ., 

" -

RT. 

E RT' 
See Hedera helix 
E EX 
E LF 

I 
A 
E 
E 
U 
I 
A 
A 
A 
I 
E 
I 

U 
A 
A 
E 
U 
U, 
A 
A 
E' 
U 
A 

:A' 
E 

. I. _.' 
A.: 
In 

"'A 
A' 

'A 

,J 

PL 
RZ 

RT,PL 
.RT 

RT 

:RT,' 
·.LX 
'-
LX': 
LX 
TW 
PL i 

LX 
.,. RT 

PL 
. i",: LF, 
, ,!!- . 

'],LF ,'. 

192.193 
194 
193 
247 

L ..... 248' ."' 
;-: 249 

.: :'.:.i' ~!1' 258:: 
" ,:,- .... ·252, 256';'" 

,.:251,254, 
251 ,.'; 
'194 :i' 
259', . 
228-2~2'" 

'194 

194 
Hl7 

260,261 
192 
193 
197 

, , 262, '. 
260.261 . 
192 ' 
193 
91 

. 260,261 
197 .'- . 
260, 2cil,: ~r 

263,264 

. ~i • 

;~ ... ~: ::'·~1~Y·' .. 
, '~~~' 194 "k':'" 
';! ,2f..3: .' 

194 
192 
90 
269 

: 194 
.) , 270 
"'. " ,,196' 
•. ', '196 

192 
,.;; ,:,:'196 
-":, 192 

J. 
Active COQstituent(s)'" . 

Total alkaloids 
Reserpine 

- Neoajmaline (ajrnilline) 
(XCI) . 
Corynanthine (LXXXVIII) 

Reserpine 
Strophanthin (CXLJII) 
Ibogaine (LXXXIIf) 

j' 

\ 



1 

1 

" i 

; .' 

_. ::.. .... ~. 
-;,;~:. : . .., 

B'B~~g~;~':;~';~~ : ;: ,," .' 
:! 

E:i"""" -:'!:'u~~~sis 
.. :.', -; ::", 

Bao.;;-i:: 0.;':sta1:1 
_._l ..... ;.· 

," ,.' . ':~': 
·.·•.· .. 1: ••. ; _,'.' 

. , • . •. ~. • ~';:" -i •. 

, ' 'J'Qun:d .. rtia hirsutissima 
, ,'Brcmel:aceae, ",:" ':'<,. "",' , 

,,' Anana.~' comosus', ' " .. " .. ;.: 

Buddlaj:J.ceae . " 
Budd/cia ,:zsiatica 

Bursera(;eae 
Balsamod~ndron muki.t.l 

Balsamodimdron myrrha 
Bd.swdlia g/abra 

BosU'ellia sC'rrata 

Commiphora m'uku;l , 
" ,. i ,,: ," 
'Commiphora lilyrrha 

. ' 

···f 

-'''''-.:- ..... ~ 

Plan!' 
Part~ Reference, 

----------~"--------------

'I 

U 
''':,i, ' 

A 
E, 
I 

:'1 

···2;;~ .. 
'I ,', 
~1·t:':',,;I:, 

'!-; 

"" '. 

RT 

'RT, YlD 

.~ .. 

!' 

'~-" 
\"; ..... -~.; .. 

liT: 
RT 

::.~~~~ U if.":: ~'~;':-:~I .. ' 
~:U' ,'j 

, " 

.~ '. 

, .-', 

'I" ;:. t;;:-: 

%'i~::'!:!:~' ;,::. 

....... 

A, ,.' . A: 
:i .A 

y E 
• l E 

" A 
I: 

',- A. 
A 

A 
E 
A 
A 
E 
A 
E 
A 

.< E' 
'A 
E 

,; ,,: f FS 
'i:' SD 

.' ; ';'\:1 

, f 

" ,,·,:'N 
; A. 

FL 

FL' 
RT 

LS 

LF..FR 
FR,JU 
LF,FR 
FR 
LF.FR 

--~' ,,' 

','PL' 

BA,RA 

VO,GU 

GU;RE 

GU 

(" 

" 

271 

'/.77 
273 
192 
U?J 
2',4-2130 
280.281, 
597, 5~J, 
282 
274-280 
283 
274,280 
284 

273 
281 .' 

.278,285 

'.:' ~ 

286 .' ' 
287 
288 
274-280' 
284; 
273 
281 " 
90 
90,289 
283 

283, 
290 
274-280 
273 
291 

283 

192 
193 

192 

'I' 

193 
292,2931 

i94 
:294 
193 
192 
193 
295 
296 
294 

192 
193 
194 
193 
194 
193 
297-309 

193 
lJ2 

192 
193 
192 
192 
193 
192 
193 
192 
193 
192 ' 
193 

" ! 

:.: 

-.~:--- .... -:'- .. ' ... ~ ..... -.~ 

,.' 

Active CnnstitU!>nt(s)' 
'. . '. 

, \Uzarine 

Be~b~iine (umbeli~tin~) 
,(LITi 

: Jatrorrhizirie'(LIV) ). .. 

" Berberine' .. 
,,: .' Palmatine (LV) 

~ 1 " 

.:" 

" , ' Berberi~e(umbeilati~e) 
'r " ." Erysotrin<;l (CXxnIl. .; 

-~ I" ", 
Berberine 
Columbamine ' , " '; , 

',:. , (isoco1'Vtlalmine) (Lm) , 
",' Jatrorrhizine . 

:".. Palmatine: " 
'" ,T9tal alkaloidS' , 

_, ;;i 
Berberine 

'i Columbamine 
;.. i ~ Jatrorrhizine 

Palmatine' 
....".;...;' 

, , 

~ t' {." 

. ~·i:~ > 

Alkaloid mixture,,; ;" ~ ". 
Berberine ': ~'I /; , 

" 

:: 

'Jatrorrhizine' '," 
Nandinine (XUX) ". 

. ;,:' ~ 

.: .... ~~:(~;il 
~-'; .. ,: 

.;~',A· ':< 
" 

; ; ~:. 
~. : ... 

I 

'.~ -: 
"'. 

! • 

, , 

': ::':" 

Retromecine (LXXIII) 

" ' 
~ ! '~. ~ ." .. 

5.Hydroxytryptamine 
(LXXVII) i·: 

.. : ,~ '" 

See also Commiphora mukul 

See also Coinmiphora myrrha 

.f. 

•. '..< ' .. 

;' .... 

.... ~ 

.;. ,; (continued) 
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Table IV -( Continued) 

Plant Namea 

Cactaceae 
Harrisia gracilli. 
Lophophora williamsii 

Calycanthaceae 
Calycanthus sp. 

Cannabaceae 
Canflabis sativa 

Capparidaceao 
C:Gd4/la /ari(lQl1Q 

CQdaba indica 
Cadaba trifaliata 

CapPQriiaph>,Uo 
Capparis decidua 

Capparil.pi(lQl1a 

Crataeva rel4ifl.a 
Crqtaeva tapm 
GYflandropsis gYflandra 
GYflandropsis pentaphylla 

Ca.P.rifoliaceae 
yjbqr1l"m /oetidum 

Caricaoello 
Carica papaya 

i ,_ ; .• - ~ 

ClID'opbyllaceae 
Lyc#mll m~Ufliana 
St('rw,I'lU,a val'. 

quinquellulnesea 
Ca.uarinll~all· 

Casuarirnl equiaetifolia 
Clllastraceae 

Ce/Q6tl'll-' paniculatus 

Chenopodium lIulvlfria 
Mabri1lCl ambrosioides 
Salicomia brochit~ta 
Salsala fJl'blUcula 

ChlQrllfltn&peall 
, Chlqrtmfl/U.,,,rriJtuB 
COClili'· \'niaoeae 

~. 'th <'(Jfrrnum iTiligne 
, 'eta· ~t,nu"" tinctorium 

. oclilasPfrn't.' Um vitifolium 
Camb*taceae 

Combretum gueiniii 

;
mtiflalia be.llerica 

ermina/to catap~a 
rmil!4fiD cheb"Ula , . frm iQ i ' ofIJ~iI 

COfn~ h\itbeat 
"~le/fJa call1pic/.Ium , , 

Aneilema lineomtum 

~ I Journal of PhQ/'Illaceutical Science. 

~ • ... ~. ~ '.';" < "'. ,.' • 

Type of 
ActIvityi' 

U 
I 
I 
I 

A 
A 
E 
U 
l 

Plant 
Part" 

LS 
PL 

8D 
PL 

~, LF.R1' 
E Lf 
See CadabQ farinosa 
A -
E , m'.LF 
See Capparis decidua 
A -
E PL 
A 
E RB 

~ ti 
A 

A 

fi 
A 

A 
E 
I 

U 
U 

A 

~ 
A 

I 
A 

~ mLX• 

Fll.LX. 
tlQ 

f1K 

BK.LF 

LF' 

i7"B.lt1' 

Reference 

29. 
211.310 
311 
212.217.312 

313 

192 
193 
193 
219. 314-316 
317 

192 
193 
194 

192 
193 

192 
193 
192 
193 
194 
219 

4~ 
192 
93 

267 

100 

Ira 
aQ'1-a09 
201 
2Ql 

196 

198 
192 
91. 193 
192. 
220 

A 1~2 
E SO.RT. 193 

L.F 
~ ~l.R1' 11M 

Q p~ l~ 
E LP 194.197 
E LF 194 
See ChelfOpodium amb",.ioides 
~ JU1 19~ 
l ~ 319 

sa 
~.ST 

N 

"".'!,'" 

201 
219 
193 
219 

194 
320 

m 
l'9l 
193 
193 
.c} 

! 'j,' 

i' 
!, 

" ~ ;'1 

Active Constituent(a) 

Hordenine 
Mesoaline (VII) 
Tyramine 

Calycanthine (CXlX) 

Nicotine (X) 

8al801l1l1 (XVII) 

Ellagie IIcid (PXXXllI) 

See alllO Murdannia elata 

;'.',. 

j' 
'~ 



·t 

I ., 

Table IV-(Continued) 

.. 

Plant Namea 

Murdannia elata 
Compositae 

Achillea millefotiuhI 
"'; 

Anthemu tinctdi'td 
Ardiitlri Jdppd 1/'1iitasp., ..... 

l'temuUJlp. 
Hetni8ia abftltlJtlum 

Atttlhluld absinthium 

AHemu!d po;Jt~tl 
AttemUitt sWt!r;ilirid 

Attem~ld h~lNarl& 

,,/ 

II ,f"", 

At~e~t~j/a~~' '. 
Atruetylodes lancea 
SacchtJril- utTicttldtd 
Sal$amitd'm'd,/tW" . ..' 
Bulst1lnltd stuUleotena 
JJubamita vu41tJtis 
JJidenif pflbila' ' '\Il . 
Bltun~tl ~t1lslttttlttftl 

• . ~ 'j ; ~ : • ~:., '11 ~.: 'I ' ' , • 

Blumeri tirllJnlM' ii' 
:, ,"" r!,q." ,J.{'.-t f:·J!~-,;·'~ 

Bfumea lacera 
'.'; ~;. !:! ' .• ~ ~ i.! _.' ,I i . -j... : 

Cdleiti'tlptUit'eIMci . "~.' 
Caletldtil« attillrUu . 
• :. ~ ~'(.Id(f ,.: .. t;~j '1Pt·~q ~-(~'" 

Cdlettdulti officihallt 

CaNlwu hlllI'iatuu 
Carduus stellatus 
Carthamus llinlltus 
CartlUJmus moculotus 
Cart#ldmus tinctorius 

CentaUt'ea calcitrapa 
Centllurea centaunwn 
Centllurea cyanus 

Centaurium majus 
Centipeda orbicularis 
Chamaemelum tlnctorium 
Chamomilla ;wbUu 
Chryllonthemum ittdicum 

Chrys~rithemu~ leucanthemum 
Chrysanthemum pdrthenium 
Chrysanthemum sinense 

Chrysanthemum tanacetum 
Chrysanthemum vulgare 
Cichoriuhl intybw 

Conyza squarrollG 
Conyza vulguris 
Costus holtensu 
Cota tinctoria 

Type of 
Activityb 

A 

A 
E 

E 
A 
E 
E 
E 

H 
~ 
E 

U 
f( 
E 
A 
A 
E 

u 

Plant 
Patte 

I'L 

FL,PL, 
t..J 
FL,LF 

[Lr 
kE' FL, 
U?FL 

!.r.FL 

~ 
mt LF, 

:".~.R1', 

aee Ccuthamll,llanatus 
t:I ~. 

Ree TIJnl.lcet;~ baisdmltd 
S~e TanacetUtrl balsam ita 
1~e Tallcic,tum blJu~mtta 

It l :';:;.i~ 

f ~ 
; '" 

~ ~t 'A" Cl!ntau~ calcitrapd 

E. FL 
El'" "'11, 'L'F'FL 
A' .... '. 

f ik 
Sel! Silybumtnarianum 
See Centaurea calcitrapa 
E . . Ll',FL 
Sel! S£lybt.tm marillnum 
A 
E 
E 
E 
A 

FL 
tn.FL 
itT 

E FL 
See Centaurea centaurium 
A 
See Anthemu tinctorilJ 
See Anthem~ nobilil 
A 
E 
E 
E 
E 
I 

~ 
PL 
PL 

See Tartacetum vulgare 
See Trirtacetum vulgare 
A 
E pt 
E SD 
E tIT 
See InuLa conyza 
See lnula conyza 
See Tanacetum balsam ita 
See Anthemu tinctoria 

._---------------------

Reference 

193 

192 
193 

193 
192 
193 
197 
197 
201 
324 
325 
197 

1M 
:426 
197 
192 
193 
19:4 
191f 
193 
323 
197 

265 

201 
327 

318 
192 
193 

11i ~ ~. 
1$ 

~~. 
197 
192 
111'1 
19:4,323 

197 

192 
193 
197 
197 
192 
193 

192 

192 
193 
197 
197 
194 
328 

192 
193 
194 
323 

Active Constituent(s, 

Stachydrine (CXIVj 

(colttinued) 
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Table lV-(Continued) !'-~ 

Type of Plant 
j~ Plant :-Jame" A(,tivityl' Part" Heference Active Constituent(s) , .. 
!.: 

Cotu/a sp, A 192 :.1 . 
E 193 .I 

/}i<'hrocf'phala A Pl. 194 ~t 
('ht:\'santllcmifolia 

.j..i 
I1l1roni('um parda/ian('hps Ii: RZ 197 
";('hinops .. ('hinatus A RT 193 
HriocClma f/urihunda U 329 I, 

":llIul;11 ('(J/I\'zoidl',~ A RT 222 ' f 

";upaIClritwi cannahinum A 192 
g PL. 193 

;/ 

Ii: rr RZ, 
197 

f,'upatorium odllrtltum A t: liazaniCl pinnala E L.F.P'" 
I' (: I/l.~sllcllrida h/l.~Vllllea A 192 

E PL. 1113 
(ilos,vflcardia linearillliia See (i/ollllocqrdia b()f;val/ea 
GranJll'a maderaspatana A 192 

E RT.LF 19:1 
U t'R 330 
U LF 267 

Gulierrezia micracepha/a lJ 2()() Crude saponin mixture 
lif'/iantllus annuus A 19~ 

E FL 193 
filmtmpllyl/um lanatum See Carthamus lanatum 
Inula conyza E L.F l\l7 
Inula J.:ra~'e()/('ns E PL 194 
Inu/a "quarmsa See Inula conyzlI 
/,eucanthemum parthellium 
[,('ucanthemum vulgClre 

See Cht:\'santh('mum parthl'nium 
See Chrysanthemum leuccmthemum 

(,cuzI'a cClrthamoides U 381 
Matricaria chamomilla E PL 197 
Matricaria parthenium See Chrysanthemum parthenium 
Me/anthera scandens A LF 194 
Micmg/ossa pyrilo/ia A Pi. 194.233 
Mllntanaa tomentosa A 90.332 

E 3?2 
Ormenis nabilis See Anthemis napilill i Pelasitellsp, I . 333 Platyphylline (LXVlIll 

1 33:1 Senecionin~ (L.XX) 
Petasjle~ Il/ficinali.~ E RZ.LF. 197 

FL 
Jlortlphy/lum lencospermum E RT 334 
Pyrethrum indicum A RT 193 

A 192 
pyrethrum parthenium See Chrysanthemum parthenium 
Pyrethrum lanacetum See Tanacetum balsam ita 
f'yrethrum umbelliferum A 192 

A PL 193 
Pyrethrum L'u/gare See Tanacetum vulgare 
Santf)lina chamQl'cyparisHus j': LF.FL. 

SO 
lilT 

Santo/ina incana See Santolina chamaecyparissull 
SaussureCl lappa A HI2 

E RT 91. 193 
Sene~ia Bp. I 501-503 Cytisille (XLIIl 

I 3:l3 Illtegerrimine «J(Vll 
I 33:1 Longilobine (LXX) 
I 333 ~atYPhYlline (LXVIII) 
I 33:1.335 terophille" 
I 333 trornecine (LXXIII) 
I 333 ~idrlelliine ([,XIX) 
1 33:1 eneciolljne (LXX) 
I 333 Seneciphylline (jacobine) 

(LXXI) 
I 33:1 Spartioidine (l,XXllI 

Senecio s('e/eratux I 33:! Isatidine (LXVI() 
I S3:1 Sccleratine (I,XV) 

Senecio spartjoides I 33:1 Spartioidine 
Senecio (Jul;.:aris E PI. 194. 197 

I 3:n .Iacobine (seneciph~'lIine) 
I :I:n Platyphylline 
[ 3:lIi Senecint·-
I :1:13 Senecionine 
I 3:\:1 Senet'iphylline (jacohine) 

Siege"hee'kia orienta/i., A 19l 
E PI, J!l:I 

Silybulf! marlanum E HT,SO 197 
I 21l. 217. :112 Tyramine 

SOIjC~u~ aSpl'r A al8 

36() / JOllrnal "I l'harma('l'lIticai Sci"IIl'''' !', 
i 



Tabll' IY-I (" .. 'Iil/lUt·dl 

I'I"nt :\allll'" 

"':plla,·rallthl'~ sp. 
.".ohacrallthus indit·u" 

.'ipilanthcs acmella 
"':.oin,l alba-hurtenl'is 
Tupetel'mitluta 
Tanacl'cum sp. 
Tanacetum balsamita 
Tanacetum l'ulgare 

Tithonio dit'ersifolia 
Tussi lago {arfaro .. 
Tussi/ago hybrida 
Tussilago pl'tasite~ 
Vernonia cor:rmbosa 

Con\'okulaceae 
Conl'olt-u/u~ bidrntatus 
Cont'oiL'ulus u/ollepalus 
Cuscuta chinen.';lI 
CUllcuta rellexa 

Exogonium purga 
Ipomoea l'io/aced 

Operculina macrocarpa 
Rh'ea corvmbosd 

Coriariaceae 
Coriaria japonica 

Crassulaceae 
Crassula sp. 

Cruciferae 
Anastatica hierochuntica 

Bras~ica alba 
Bra..sica cemua 

" 

Brassiea juncea 
Bra .• sic·o nil(ra 
Cap,~l'lia bur.1a-pastoris 

Cheiranthu .• chein' 

Lepidium .• util'um 

,\fatthiola incana 

Afatthiola tri,tis 

J{atthifJla l'aria 
.'Va .• turtium f()ntanum 
Na.~turtium officinal!? 

Raphanu .• satit·us 

Si .• ",norium cardumime 
Sis"m brium nasturtium 

Cucu'rbitaceae 
Citrullu .• colocynth i .• 

('ucumi .• tril1onu .• 

Cucurbita fu('tidi""ima 
(;vmnopetalum ('ochirlchine'l"i .• 

Luffa (lculanpula 
{.ulfa ocutanpula \'ar. omura 
Lulfa cytindrica 

-------~----~-------------- ~---

T\'p" <.>! Plant 
A,·ti\,it\·'· Part I{,'!t'f('nn, 

A PL 194 
A 192 
E PL 19:~ 
C 33-: 
A :118 
See SilybulIl muriallum 

LF E 194 
A 192 
E LF.FL 19i 
E 338 
E PL 193 
E FL.LF 19i 
lJ Vo 33!Jd 
{j ts 294 
A RT.tF 19:3 
A 192 
See Petasite! officinali.~ 
See Petasite.i o{fkinalis 
A Bli 194 
E l3u 194 

A PL 194 
A PL 194 
A 204 
A 192 
A ST. SO 193 

~' SO 193 
TR 340 

U SO 341 

lJ TtJ 219 
U SO 341 

322 

A kT 194 

A 192 
A PL 19a 
A 192 
C 201 
E 19:3 
A 192 
A PL 192 
A 194 
E PL 90. 194 
E RT 19i 
ti :j·t! 
I 212. 21i. :H2 
A 192 
E FL 19:\ 
A 19:.1 
A SO 91. 19:3. 19-1 
A 192 
E LF 19:1 
A 192 
E LF 19:1 
E LF 19:1 
See Nasturtium of/icillale 
A 192 
A PI. 90. 194 
E PI. 90. H14. Wi 
A 19:2 
E SO. U' :32:1 
E SD 19;1. 194 
See Nasturtium officinal .. 
See Nasturtium officinal!? 

A 19:.1 
A RT 19:1 
E RT 19-1 
A RT un 
A 19:! 
L; :14:1 
A PI. 19:1 
A 192 
A 19:! 
A RH J!l:l 
U LS :294 

---- -----------------

.. kti"" C"n~titu('nt"l 

Alkaloid fraction (etgonovinel 
(XCIII) 

Alkaloid fraction (ergunuvine) 

tllagic acid 

ICl)nti,wedl 

\,,/6-1 . .\'0.1 . .-Ipr>! 197.1 :;61 
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Table IV -( Continued) 

1>lant Name" 

Luffa echinata 

Luffa operculata 
Momordica balsamillO 

Mumordica cabrei 

Momordica charontia 

Momordica cymbalDria 
Momordica {oetida 
Momordica tuberosa 

Trlchosanthes bracteata 
Trichoaanthes cucumerillO 

Trich080nthes palmata 
Wilbrondia sp. 

clf88111lceae unipe""ap. 
unipenu communi. 

Thllja occidentalis 

Cyperaceae 
c,~ brevfcolli4 

C;penucaM.ceU. 
CypenulD"gus 

CypfU'U' I"Ilfundus 

CypfI,", acarjQllus 
Pill~acelle 

Scabio80 succtsa 
Suecisa protensis 
Succisa ,cabio,a 

Dipt!!roc:arpa'!8ae 
Vatena ,ndlCa 

~bllllaceae 
Diospyl"lll trl~olor 

RJlhedraceae 
f;phedra lJu/llaris 

~ricaceae 
LedumPalustl"ll va,. nipponicuM 

El)'throxylaceae 
Er,ythro:tylJfm !Xlc" 

/'yonia oIJaliioll4 
, var, elllptilD 

Eup~qrbiaceae 
Malyphq indica 

'A~~~~~ Pflti9l;m, 
"¥/~~'!l~,luJe~aflm"il14 

. 'Crillon Une' ~' 
"P.ffi~~{lf~ifJ~ 

EI4PltOrhw'Qioti! 

i; <~,~;;;: ,;',~!':;:t'i!'d;' • 4 q; 

5lIa I J~~mcf~ '1 r~rm"CfI~f!cal Scie1lCe1i 
. . ~'·i,I·<f-" .~.-.·;··~r:f'-_·· .)1 . 

Type of plant 
Activity/' Parte 

A RB 
A -
U FR 
A RT.FR, 

SD 
U FR,BR, 

RT 
A PL.RT. 

JU 
A 
A RT 
~ PL.RT, 

JU 
See Momordica tubelWa 
A 
A TIl 
A m A 
A 
A 
R La 
See Tricho.anfh,. bracfeata 
U 

U ~8 A 
A 
E J;i: VO, 
E Ji,F 
u 

f~ U 
H 
A 
U 
H 

1 T 
I. 
A 
A 
~ 'fQ 
A -. 
A tu 
Q ~.TU 
~ 

E RZ.PX 
See SCQbioBa.succ;.a 
See Scabioaa ,uccis4 

A 

U 
I 

U 
I 
I 

U 

A 
E '13 

f, ~ 
l, 

~ ~ 1 

A 
:, : 

f ID' -.:: 

~ 
rfao 

'! 

1I 
A 

",. « JU 
.\" 

~ "'.,' 
j 
I;: 

...... 
f' 

Reference 

193 
193 
219 
194 

344 

193 

192 
194 
193 

IllS 
193 
192 
193 
193 
192 
193 

219 

S4i 
198, 
192 
WS' 

m 
34'''-349, 919 
SfiO-353 
S/W, 
5Q5;356 
SIifi 

86H161 

m· S98 
192 
193 
lOll 

~ 
194 
19~, 193 

197 

192 

~ 
I~ 
2Ul 
l~~ 
1;..s1l6 :q, , 798-aOO 

SIf'1 
" 
~',f- ~ 

" 
192 
193 
194' 
192 
193 
~fi 
193" 
l~l! l a; 

: ~ J 

.i;i! 
¢G. 4 

/111~ "~L1 

:j#t 
... ~ . 

.... ~ 

Active Constituent(s) 

.-
Prevlcollintt ([.XXIX) 
Harman 

R,,4edrine 
Pitludoep~edrine (~) 

, " 

Cocaine (XUl) 
Nicotino 

LYcmiol A (ll'(lnl~~.in) 
(CXL) , " 

p .•. . A'; ,;, 4 , .€.Y 

hi;ttl<~<:,{, 
~\.~;~JI~tu~Ht~~1\t·~ i.~f!H( 

..... , 

: .. , 

" 
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Table IV -( Continued) I 
I 

Type of Plant I 

Plant Name" Activityb Parte Reference Active Constituent(s} I 
EUP#Iorbfo iaf!:!Qs 

A 192 I t 398 Aesc:uletin (CXxxtV) 
E""ho,.bia p' . era U 399 
Euphorbia te.ini/era t PL 193 

E~"b~ restituta 
192 

A 
JU 

194 
Eujjlaorb tlrue~ i 193 

1$2 BJ;coeeorid dgallocha t 4X d! j4M,P~d8~uUferu Q [p 193 
.p;*"p'~ ~:ulti/idG A 

191 ~b~tal1.!tU 
E so 19 

f PL 18 4 " " : ~h!li '" tiaHu 
A Pi., ~~ ~ 1 "~~;~. : .. ' ( ~~'1: 1· f PL 

lUelhiilbdlitnaUial. g L1I,80. 
SO ••.. .i.. 

it.: ,1,· • ~ ; -1"'· )- P Ii 1-~; :. ""- '.; .: 1 ' .. ;:!. ::. " ktcin* •. , .:- .,' ocr !{: :r '.: :·f·.~ •. H so (M.tarotl 
'~ flWolliCriuci A 

o.nttlblat:e~ , "' 
i~~ GeritlUttd W'ITId" A 

Geranlaceae 
E l'L 1 3 

=::tr~ht I li ;2 ... 81< Tyramine 

Pi!(drgonlttlh /UmtJrioides tt: Ailal'g6liiutn tmlfotme 
SateoCflUltna ap. '!- ~ Gtcbiliteae . - " , 
~nclropo,on iWcranewa A 

m " Iid~gota monticola ~ .. 
'" 

i 
' Htll'tlpbgott ",=,:tUl r M. See also Vetivl!rid .utJnloides 
~nctroP',o,ut! 'flMltthus .I " na=Jon sol'Jlwm ' ~.31d Hordenine 
'ru 0 OIIGJ 

P' 
-

. .!:-:-'" : .••• 
M , ,197,411 

" . .::' , 
.' ,,413 (itamlne (- dotWCine) 

: i (LXXVI) 
I:mbusa aruridittGcetJ E tr 

Ul mbusd bmnbos A 
8rachiarid :;llfG8ceni p 
Cof:t ltIe#)'rna- "her; 415 Palmitic acid (CLtV) 
.. frummtacea 

20i t!ymbopo;thteitrutUl U -t')-miloposon iWGnJneUla A la~ I PL 
c;ymbo~f:n ttardus PL 194 
Ucndroeo """ .trice .... A Lr 193 

A 192 
Eleusine indica A t..F.JU 194 
Eriocoma floribunda A PL 416 

U 416 
LoUum temuLSntum E FR 197 

U 201 

I PdhicumBp. t 211,310 Hordenirta 
Panicum mtJJ:imum U k~,kZ 294 
Vetiveria zizanioidl!s g 193 

:1 Gl1ttiferae 
"' GtJrcinia morelill A 192 

I A GU,RE 193 
Hypericum petforutum A 192 

E r~ 193,323 
U 267 

I Mesud 'erred A 192 
I E 1'1.. 193 

I Ochrocarxuslorlgjfolius A 192 
Halorrhagi ateae 

A trr 194 t Gunnero perpensa 
ridateae 

Crocus 8atiIJus A 192 
E 323,417 

(continued) 
, .. , 

'f Vol. 64, No, 4. AprlI1975/663 

, " 

-- .•• .., ~ "1'" ,~-



Table IV-(Continuedl 'J 

Type of Plant 
Plant Name" Activityb Part' Reference Active Constituent(a) 

E SG.SL 193 
H 418 
U 419 

Iris /111'1 idisllim 0 E RZ 197 
lri" I/I'rmoni,'o U RT 420 
Iris "i,;\'rint'/rium U SO 421 
Spotllio fo('/ido See Iris foetidisllima 

Labiatae 
Ajuga genet'en,~is 1 422 
Balwta foetida See Ballota nigra it 

Ralw/a nigra E LF,FL 197 

I: 
Calaminta clinopodium See Clinapodium vulsare 
Cataria vulgaris See Nepeta cataria 
Clillopodium uu/gare E LF,FL 197 
Co/eussp, A LF 194 
Coleus barbatuB E PL 194 
Coleus kilimand.charica A LF 194,423 
Fuerstia africana E PL 194 
Hedellloa pulegioidell E LF,FL, 424 

U va 425" 
H:lo'ptis pectinata A 192 

E PL 193 
H,vss(Jpus officina/is A 192 

E LF,PL 193 
E LF 197.323 

Hyss(Jpus vulgaris See Hyssopus officinalis 
Iboza riparia U - 201 
Lallochilus sp, U 426 
Lagochilull inebrians 1 S28 Stachydrine (CXlV) 
Lamium sp, I 2t2,217,312 Tyrllmine 
Lamium album E PL 1 7 
Lallandula stoecha, A 192 

E PL 193 
Leonatis nepetaefolia A - 192 

fi PL 193 
Leonurus cardiaca 427 Kions(?) 

L 428 Leonurinel! 
328 St;achydrine 

Leanurus rubiastrum 427 !C lona 
Leonurus sibiricus I Lf 429 Uncharacterized alkaloid 

I 428 Leonurine" 
Leucas cephalote, A 192 

E PI.. 193 
Leueas IItelligera A 199 

E PL 193 
Marrubium nigrum See Belllota nigra 
Marrubium vulgare A 192 

E PL 197 
U 43Q 

Melissa Nraveolen. See Melissa ~gicinalis 
Melissa officinalis E .... FL 197 
Mentha arvensis A - 192 

E PL 193 
Mentha pipflrita E LF.FL 197 
MenthfJ pulegium A va UI4 

E va 1\14 
Nepeta cataria A - 318 

E LF,FL 192. 19S, 197 
Nepeta vulgaris See Nflpeta cataria 
Ocimllm basilieum A 204 

R PL 192, 19S 
Ocimum sanctum A 204 ~ 

Qriganum amaracus E 
LF,FJ., l~ Origanum dictqmnu$ E 

Origanum vulgqre A 1\12 
E PL 193 

Orthosiphon pallidus U 431 
Rosmarinus of/icinq/is A 192 

Q FL 194 
Salvia sp, LF 323 
Sqlvia afficinali$ A 192 

E Lf 193 
Salvia plebeia A SO 193 

A 192 
Salvia sclarea E LF, FJ., 194 
Stachys aquatica See Stachys palustris 
Stachys betonicaefolia U -.' 432,433 
Stachys lqnata U ' .a4 

I" 328 Stachydrine 
Stachys palustris A' 192 
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Table IV-(Continued) 

Type of Plant 
1'Iant Named Activity" Plirte Reference Active Constituent(s) 

E r~,FL 193 
E 194 
1 328 Stachydrine 

Stachys iYlvatica A 192 
E PL 193 
U 435 
I 328 Stachydrine 

Teucrium polium U 436 
Thymus dutius See Thymus vu/ga,u 
Thymus serpyllum A PL 194 

A 192 
E PL 193 

Thymus vu/grJrl& E PL 194, 191 
Ziziphot'rJ tenuior A 192 

E PL 193 
"Lauraceae 

A Cinnantomum camphora PL 194 
Q 192 

193 

cinrl4i1'iontunt c4Bllia 
I 437 Camphor (CXXXVIt) 
A 13K 193 
A 192 
E 13K 193 

Cinnamomum tamala A 192 
C£nnamomum teylanicum E VO 193 
Laurus nabUis A 192 

E· FR,LF 193 
Perseasp. I - 212,217,312 Tytllmine 
Pe/'sea americana E FP 194 -

1 - 297-309 5·Hydroxytryptamine 
Persea lJt'rJtininta E LF 197 

t 297-300 a·Hydroxytryptamlne 
Lecythidaceae 

Combretodendrort africanum U 438 
Leguminosae 

A Abrus precatotius SO 193 
A - 192 
E SO 91 

Acaciasp. A WD 194 
I 211,310 Hordenine 

, I 317,798-800 Nicotine 
1. 212,217,312 Tyramine 

Acacia nilotica E t..F 194 
Acacia rugata A - 192 
Aeschynontent! It!Ptophylla A t.F 233 
Albizia sp. I' 439 Albltocin' 
Albizia adianthifdlia U RT 440 Saponin glycoside ('1) 
Albizia chinensis A PL 194 

U 441 
U BK 440 Saponin glycoside ('!l 

Albizia granciibracteattt U 441 
U 13K 440 Saponin glycoside (?) 

Albizia lJt.tmmi(et'tl U 441 
U BK 440 Saponin glycoside (?) 
I - 442,443 Albitocin' 

Albizia lebbeck A BK,SO 91 
Anagyris {oetida E FR 197 

I 250-252, Sparteine (XL) 
;j\jl,385,444-493 

Astragalus hamosus A 192 
E l'L 193 

Bauhinia gapini U LS 294 
Bauhinia retusa A 192 

E GU 193 
Butea {rondosa See Butea monosperma 
Butea monosperma A 192 

~ FL 193 
Caesalpinitt bondt.tc E FL 194 
Caesalpinia crista A 192 

E LF,BK 193 
Cae~alpinia jayabo A 192 

E t.F 19:J 
Caesalpinia nuga See Caesalpinia crista 
Caesalpinia pulcherrima A - 192 

A t.F, SO 194 
E LF,BK, 193 

PL 
Cae8aipinia sappan A 192 

(colltinued) 
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Table IV-(Continued) 

Plant Name" 

Caeaalpinia sepiaria 
Cassia absus 

Cassia didymobotrya 
ClUsia fistula 
COlBia lanceoloto 

Cossia occidentalis 
COS8ia tara 
Cicer orietinum 

Cratolorio incana 

Cratalariaiuncea 

Crot.lllria 'pectllb;lls 
Cytis"'lp. 

Cyt"", laburnum 

irythroph'-UM ,ulne,,,,e 
" 

',., .. ,- .'. 

Ltu"M~ ,LaUo. 
LI'pinUll ,po 

.....• ' 

'i 

, . .. y,:\I,'JhiJ.{ .,', 
iUPfniH'p"iI~1l1ll 

: ,. 

" , fiGGI Jau'1f/Jl of fhal'llJocCfuticllf BcielJ4)8' 
,- ',t j :.:.'!;., .;;. . 

Type of 
Activityb 

E 
A 
I 
I 
A 
A 
A 
A 
U 
I 
A 
A 
A 
I 
A 
A 
E 
E 

I 
I 
1 
1 

I 

~ 
t 
I 

I 

I 

[ 
A 

f 
P 
l' 

t 

f 
t 
l' 

Plant 
Parte 

wo 

RT 

.. ~ .. 

RT,RK 

i-~'''' 

'}'" 

Reference 

194 
192 
494-498 
499 
318 
91 
192 
193 
225 
500 
192 
193 

• 318 
333 
192 
81 
91 
193 
333 
333 
SS3 
fiOHi03 
604 
212. 217. 312 
601-503 
250, 25~. 361. 
~444.49a 
qolt-li03 
~252,361. 
lW\. 93 

J~lt112 

ao 
869 

252.361. 
444-493 

1:. 870 
iI69.870 
..-s72 
869.870 
$70 
501-603 
867.868 
250, 252, 961. 
SSli.44H9S 
873 
873 
501-5O1l 
876,{l7a.87P 
201 

1m, 

J r;· 
hi 

:'.!." 

Active Constituent(a) 

Chaksine (CXVII) 
Erysotrine (CXXIlI) 

Uncbaracterized prillciple 

lntegerrimine (J.XVI) 

Riddelliine (wax) 
Senecionine ' 
MOl1ocrotaline (t..XlV) 
Cytiaine (XLII) 
D-Lupanine (XXXVI) 
TYfamine 
Cytiaine 
Sparteine 

Cytiiine 
Sparteine 

Tyramine 
Sparteine 

.",. i,." 

.~ ~:.~.~~. 'f:! ;-:} ~ ; j; '. U ~ .~~t ~ ~nl t! I.~, 

t,~i~}!:~';~!i+r~l.~~~ijP\l. 

.'. 
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Table IV -( Continued) 

ptant Nattiea 

Maackia amurensis 

Medicago sativa Vllt. italica 

Mucuna cylihdrollpe/ma 
Mucuna pruriem 

MucUna p~rlt~" . 

!,#YlIOfltigmd lI~tI08UI7i 
• ;. ',: . ' -I 

; .. ; 
Pithecellobiilln multi/torum 
Poitlciatla pulChetrlltid 
RhynchosUJ minima 

Satacd lhdicd 

SareococcollaURna 
. 81t~ /legyptioca 

&s~;;~8bci;a 
SmitrWuia turitestana 

j ,'._" i ,', 

Spartiltm junclum 

SplUJerophysa 8IJ18uta 
Suthe,.14ndia tnicrophylla 
SiooHtia mtitiUttsca,.wnsis 
TamarindU8 indica 
Tephrollia tupini{olia 
Tephtosia pl8catoria 
Tiochylobium hornemanniamtm 

Trigonelld loenum'l/roecum 

Ururia lagopoideB 

t.ltlaceae 
Agapanthtu alriconua 
A /etris larinosa 
A Iliutn cepa 

All/tim listuw3um 
Allium kurrat 
Allium 30tillum 

Allium schoenoprmttm 

Aloeep. 
Aloe barbadensiB 

Aloe capensis 
Aloe ferox 
Aloe littoroli« 
Aloe perryi 
Aloe vera 
A6paragus acutifolia 
Asparagus officina lis 

Type of 
Activityb 

U 
I 
U 
I 
I. 

t 
I 

I 

1 
A g. 
1 
t 
U 
t 
U 

i 
A 
A 
E! 
I 
1 
A 

Ii 
1 
1 
I' 

tl 
1 
r 
E 

~ 
A 
I 

~ 
A 
S. 
E 
U 
A 
A 
U 

Plant 
Patte 

BK 

LF 
LF 

LF 

Lr 

ItT 

illi 
SO 

GA.Sa 

tli 
SP 

RT 

GU 
PL,SD 

~g 
PL 

A RT 
U ttz, R'l' 
A 
E aU,JU 
U 
U 
U LF 
A 
E BU 
U BU 
A 
E BU 
H 
A 
E PL 
U 
A LF 
E PL 
A 
See Aloe barbadertBis 
E 
A 
E FR,pL 

- . 

Reference 

250,252,361, 
385,444,493 
880 
876,878,879 
201 
328 
881,882 
883 
883 
883 

883 

~ 
3C1: 798-800 
1 2;883 
1 . 

~l'=i 8!U' 
212,217,312 
2'19 
192 
192 
193 

l~ 
885,886 
499 
192 
91 
193 
505 
501-503 
25bi 252, 361, 
a85i 444-493 
1It>!I. 
5I)t-603 
5O!i 

IU 
~'920 
192 
193 
192' 
193 
91 
201,507 
193 
192 
5<l8 

194 
509 
192 
193 
510 
201 
511 
192 
193 
510,612,613 
192 
193 
514 
192 
193 
515 
194 
193 
192 

90 
192 
90 

Active Constituent(s) 

Sparteine 

o.-Lllpanine 

Stachydrine 
PhY80Stig~ine (XCtl) 
See also Mucuna prurita 
N,t/-Dimethyltryptamine 
N,W.tl,methyltryptamine 
N-Oldde 
5~HydroxrryPtamirle 
(LXXvn 
~M,e~h(llty.N, N-dimethyl. 
t~tantine (J.XXVm) 
Nicotine 

Ehy'sostlgmine 
P.tlySdstlptlne 

Tyramine 

Phenolic glycoside 
Erysotrine 
See also SelJbdtdd lIesbdn 

Sphaerophysine 
Cytisine-
Pachycarpinll (splttelne) 

Cytisine 
Sphaerophysine 

ttotenone 
Rotenone 

(continued) 
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[ Table IV -( Continued) 

Type of Plant 
Plant Namea Activity· Parte Reference Active Constituent(s) 

Jasm inurn officinale var. E PL 193 
prandi/lorum 

See Ja.,minum multiflorum Jasminllm pubescens 
Jasminum sambac A 192 

E RT 193 
Olea cuspidata A 192 

E FR 193 
l'hyUyrea la/ifotia See Phyllyrea media 
l'hyl/vrea media E LF 197 

Orchldaceae 
Dendrobium 8p. 686 Dendrobine (CXX) 

, i Oxalidaceae 
;~:,. 

O;rali.~ acetoNeUa E PL 194 
Paeoniaceae 

Paeonia emodi U 1'U 587 
" Paeonia of{icinalis E RT 197 

Palmae 
Areca catechu A 192 

E SD 193 
U SD 588,689 Tannin (?) 
I 690,691 Arecoline (Xl) 

Coco. nu.cifera A 192 
Pandanaceae 

Pandanus odoratiasimus U RT 692 
Pandanus tectorius A RT 192 

Papaverllceae 
AdlumiD {llngOia I 693,694 Adlumlne (XIX) 

I 593 liic\lculline (XX) 
Argemone mexicana A RT 196 

E SO UJ4 
U Ra 595 Total alkaloids 
U - 201 
I 2'14-280 Berbtlrine 

, ;'\;i; I 696-698 ChetefY1;hrin6 (XLIV) 

CltelidOrUuffl mqjua L 20\.597.599 lhotoP~1l1l (lNlIl) 
201 

, '!~~: I 274.280 • , lierbenne 

I 696-698 ChelefY1;hrine 
5!l7.918 Chelidonine (XLV) 

I 2fll.597,599 ,rotopine (LVlU) 
I 250-252, 361. paneine 

386, 4«-493 
I ' 312 Tyramine 

~" ,: Corydalia sp. A 192. r RT ~3 4-280 aerberine 
I 693 Bicuculline 
I ~ Codumine (XXll) 
I Caeuridine (:I:)-capllurineJ ';''; :,', 

bX VI) "f I 697 arOidine (?ixn 
I 601 Cu arUle (eX 1) ..... .,' 1 591 Oc otensine (CXXm "~ 

" I 697 Ophiocarpine (L) " ,:..f, ! !. i! 

I 28(1.281. Paimafine , i 
'J' 

6117.599 
Caryda/ia aml/lgUQ 602 ()ol)!~alia alkaloid B 

I 

HI-
(tetrahydropalmatine) (14) 

; MhllIline .; , .' 
~ Crirydlilia alkaloid Je ... ~ 
1 ()orydalis alkaloid V 
I 6Q2 Car.vdaliaalkaloid M' ". l 28Q, 281. {lalQ:latine -" 

r ],699 'l'\ltfMyqmpalmati';e 6, 
" r 69' . Adlumidine (XVIll) 
~. 

Cqrydali. incisa l 28 ; 1181; Protopjne " 

!t599 I /) , 'fetrahydropalmatine 'J Corydalia ocholllniia I' .!005 , C~cllVine (cryptopine) 
:~ I ~~'597.599 ~h~te.n.Sine , , 
I'"~ I; rQ ~\lle, 
,,' . Corydalis tubero,a ' om ~~ ~e '(CXXV) ,-'-:1:'; l 6Q? "<laline (XLVIII) " 

g ~l 
~WalkalOi<l; A) 

PumariQ micl'IJmhia ..., ,CIt. " wp{I\mahna 

G/allcium f1alium :l~ 
;.' ::" ~ -j. -. :!' 

-r 

r dhe\emhrlne 

. 
s~_, i:.; i~., I', ;: 

~T(ll JIll4mql of fharmaceutillQf ScillrwlUl 
; : I!'; ':' ·~.;;r- -'.' ; ,t 
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Table IV-(Continued) 

Plant Named 

Gtaucium rubtum 
HlAMemannia fUmurlaefcJ/io 

f···· ':,jll'" 

MlJciea,Y4 fotdiitl1 

Papauersp. 

Pdpliiiel' *,trlnl(etunt 
.': . . 

· '., >l'l.!'!~'~· :~!~ .. ; .. 
Sc1tttidtlai'ili ~driade/Uu 

~; ';. ;;;~ ... '; "'L :.~:'t~. 
. ~ ; t .. 

I~tj':';';,i>'~~ ,>":,: ; :".~;-y.. 

P ; stntHet!~e' "" '.' 
~S£/Ib~fddfdfl 

'" ' , _ ,'. -'. r ' :~ 

· ... -; .:.:; ~ ~f'~H 

.. >-~ .f.,. ~i~.rf:'~if:-,·:i\ 
· Pauqtoid trtcal'riaid 

Pedatt~"" ., 
.t11=elJl;YtI#i t4tf1u.baricum 
Pe tUm /tlu/'t,t 

" '-', ~ 

! .~; .'~' 11 II 1 ;:{ 

, S~(I"'Utn Indicum 
~::·~'ii~/i,~t~~~t;.!:pr : 

. ~ ~''':'ft I" '-~; \.r.).> tl~, 

~; :;;.,; ,,~."., 
p" "lAtUceae."·" ' 

, , truerf(r I1trtdc~l1e 
~toldctu alnericahd' 

Phyta/acea deeandtd 
l :, ~ : 'J ,!' _, .,.::. ·n;-~ 

, PiS~~i~~~:l 
Pinus role burghLi 

l'ii;sceae " .' .' 
,t'tuU'cmtl4cum 

,. . . 

': .' t ,.) i~: f .",. ~ . ~ , : t 
Pfpfff I1llrltUIIi 
~er·bi!tlt. 

plII'lOltgllnt 

Piper nigtum 

Piaritaglnseeae 
PlantiEBP' 

Plumba seeae 
Plum ago capetilU 
Plumbago ~uropaea 
Plum bago rtdica 
Plumbago rasea 

Plum bago UlsC034 
Plumbago ,eyidnicti 

Poly~alaceae" . 
\ Po ygala amara 

Pdlygalu amarella 
Po~gala senega 
Po ygala tentifolia 
Polygala u~ino8a ' ' 
Securidl1ca ol18epeduncu/.ata 

Type of Plant 
Activityi' Part" 

t 
I 
U 
I 

~ 
t , 
t -r-: ...... 

: 
A "-

r ,tt1 
'''':''';'' ' , ..... 

~ 
:A 
E tr 
L 
H 
... ·ltl,JU A 

.~ '~Lr 
A I ot 
A so' , 
A 
E jj 
:E ~D,OL 
U ts 
t1 ,~T A . Jf,Sit f.' 

h 
! j-. 

Lr 
E GO 

A Fit 
A 
U 
t1 La 
A 
A Fit 
A -
E FR 
A -A Fit 

A 

U LS 
I 
A R1' 
A 
U. itT 
See Plumbago ,eylanica 
A RT 
A PL 
A 
t 

E itT 
See Polygala amaru 
U -
A PL 
See PoIYllala amotd 
A RB 

Refetence 

537•918 
2 1.597,599 
606 
274-280 
;-598 

~~ 5. ,598 
20~.597,599 

m· 849 6 ,849,851. 
2.864,886 

=,865 ,848-863 
. ,850,852. 

~ 
214-280 
596-598 
~Ol,697,599 

~ 
~&-309 
61 
t\28 
823-826 

194 

IB~ 
193 
,,94 
194 
193 
192 

-tm 

r '11 
.!J;4 

iii 
193 

193 
192 
613 
225 
204 
91. 193 
192 
91, 193 
192 
91,193,194 

318 

rl1. 615 
193 
193 
192,618 

193 194,195 
92 

614,615 

197 

201 
194 

194 

Active Constituent(s) 

Chelidonine (XLV) 
Rrotopine 

Berherine 
€helerythrine 
ltunnemannine (LVII) 

Chelerythrine 
Protopine 
Narcotine (XXIV) 
Thebaine (LXnt) 

Codeine (LX) 
Morphine (LXI) 
Pa~ayerirte (XVI) 

Total alkaloids 
l3erberine 
Chelerythrine 
Ptptoplne 

M-iydtoxytryptamine 

Hannan (LXXXi) 
Hannalltle (LXXX) 

PlUmbagin (CXXXYt) 

See also Pllim bago indica 

Plumbagin 

(contirnud) 
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Table IV-(Cantinued) 

Plant Name" 

Polygonaceae 
Antigonon leptopus 
Fagapyrum cymosum 
Palygonum aviculare 
PalygClnum bi.~tarta 
Polyganum hydrapiper 

Pnlyganum senegalense 
RheumemCldi 

Trip/oris gQrdenriQna 
Polypodiaceae 

Adiantum capillus-vener;1I 

AdiQntum pedatum 

Adiantllm venustum 

Asplenium adial'ltum-nigrum 

Dryopteris filix-mas 

Pteridium aquiliTJum 
PClrtulacaceae 
. PortulacQ olerocea 

Talinum cunefolium 
Primulaceae 

Andras/de .eptentrianlliis 
Cyclamen europaeum 
Cyclamen persicum 

punicaceae 
Punic41rqnqtum 

Ramlllculaceae 
Anemone abtu/li[ob" 
Clematis hi~ut4 
Copti.~ japonica 

Helleba~ nige" 

Hydrastis canqdensis 

Jateorhiza palmata 

Melanthiurn sativurn 
Nigel/a lIativll 

Pulsatilla sp. 
paRlmcului lip. 
Rammculus sceltlrotus 

Tha/ictrum Ip. 

Thalictrum revolutum 
Rhamnaceae 

Ziz~'phus abyssinica 
Zizyphus jaazeira 
Zizyphus mauritiana 
Ziz.vphus undulata 

Rosaceae 
Caryrlphy/lata urbana 
Caryophyllum o{ficinalis 
(feum caryClphyllum 
Geum urbanum 
Jlagel'lia abyssinica 

572/ Journal af Pharmaceutical8cienceN 

Type of 
Activityi' 

u 
U 
H 
11 
A 
A 
E 
A 
A 
E 
U 

A 
E 
A 
E 
A 
E 
A 
E 
A 
A 
E 

U 
A 
I 

A 
E 
A 
fl 
A 
A 

~ 

r 
;. 

Plant 
Parte 

LS 

PI. 

PI..1.F 
1.F 

RT 
SB 

PI. 

Pl. 

m 

~ 
RT 
LS 

PL 
Tl1 

A R1' 
~ RZ 

~ 
See Nigel/a .ativa 

t 
p 

f 
11 

so 
SO 

PL 

A RT 
U SB 

g ~~ 

,
. ee Oeum urbanum 
ee Geum urbanum 
ee Oeum urbanum 

RZ . .-
I 

Reference 

294 
201 
616 
201 
323 
192 
193 
233 
192 
193 
219 

192 

l:~ 
t93 
192 
193 
192 

~3 
192 
194 

225 
318 

6la 
197 
t92 
l~ 

In 
616 

iu 
274-280 
234 
273 

\180.281. 
597.599 
192 
90 
193 
El19 . 
274-280 
597 
62Q-627 
1i~8-633 
61~ 
280.281. 
&97.l'i99 

19~ 
91 . 
91. 193. 197 
634 
m-309 
J3~ 
~~,361 
1135,636 

m 
:t\a 

Q, 
i~' " 

Active Constituent(s) 

IMln (CXLVU) 

Crqde alkaloiqa 
Berberine 
Columbamine 
Jateorrhizine 
( .. jatrorrili~iIlCl) 
Palmatine 

Berberine 
Canadine 
Hydrastine (XXml 
Hydraatinine (XV) 
Alkaloid extract 
Palmatine 

Ii-Hydroxytryptamine 

Thlllictrimit\e 
(,I:l-alloclYP.t.op. ine I (UX I 
Teliia'Y "Ikaloids 

1,1, 

04 

.' ........ . 

i 
I 

r 

.1 



-----.-.- -------------

Table IV-(Continited) 

Type of Plant 
Plant Namea Activityi' Parte Reference Active Constituent(s) 

A PL 193 
PrunullSp. t 297-309 5.Hydroxytryptatnlne 

I 212-217 Tyramine 
PrunU8.ctmygdalus var. amara E SD 194 
Prunus amygdalus var. dulciB E s1) 194 
Prunus cerasus E SO 194 
Prunus mahaleb A 192 

E FR 193 
Prunus perslcct A 192 

E SD 193 
~racanthd anglUltjfnlia U 201 

ubus moluccartUf A 192 See .Iso llUbus rugOBU3 
RubUf rigidus A RT 194 
RUbus rugosus A LF 193 

.. Ruhiacelle . . 
E LF' 193 

Bol1'erict verticillata U RT 219 

Ctlphctelitl ipecachti4na 
1 637 Elnetlne (CXXVItI) 
1 637 Emetine 

CinchOnd culifayu A 192 
'. /"', . f 193 ... 

638 Cinchonidine (XXvti) 
1 638,639 Cinchonine (XXV1il) 
t 638,640 aUinidine (XXX) 
I 641,682 uinine (XXXI) 

" 
... .- ,l' H 347,402-404, uinine 

Ci»Chona ledgef:iatta 1.-
408,409.683-767 

Hydraquinitle (XxtX) 682 
CtcJssopte,.yx ctf"cana See ChlS80pteryx febrifugct 
Crolllloptet;yX febrifugct A BK 222 
CtcJlIsopteryx 'ltotschyana See CrallBopteryx (ebrlfugct 
Diodi!! barbeyana U RT 219 
Guettardd angelica U RB 219 
Mit/'dgyl1ct fnermis I 768,769 Mitrinermine (XctV) 

Miti'dgy~ $ti~u.loita 768,769 
~hynchophyl\ine ) 

Itrinermine 

Dalbergitt siuiJ A SK.WO 193 
(thynchophyltine) 

A - 192 
DeiortO:r!igitt . U sn 219 
Derris chinensis t 194,920 Rotenone (Cxt.vnn 
Derriit elllptica .• t 194,920 Rotenone 
Desmodium tettcJf/exum A aT 192 

Desmodiunt tilittefotium 
g 193 
A 192 

Dolichos biflorus A 192 
E SD 193 

Dolichos lablab A - 192 
E LF 193 

Elephantorrhiza sp. A BK 194 
Entada africana A SK 194 
~ntada phaseoloides A so 194 
Eremospatton flaccidum t 505 Sphserophysine (CXVl) 
Erythrina indica A 192 See also Erythrina variegata 

var. occidl'nta/i.~ 
E:rythrina 8uberoRa I 499 Erysotrine (CXXIIlI 
Erythrina variegata A 192 
Erythrina variegata ... ar. E LF 193 

accidentalis 
Erythrina velutina U SO 219 
Erythrophleum coumlngo I 869 Coumingainee 

Marinda citrifolia A 192 
E FR 193 

Oldenlctltdia affirtis U PL 770 
I 771. 772 Two polypeptides' 

Oldenlandia herbacea A 1'L 194 
Paederia foetida A - 192 

E PI. 193 
Penta.~ pttrpurea E RT 194 
Pseudocinchona a{ricana 1 773,774 Cotynanthine (LXXXVIII, 
Randia dumetorum A 192 

A t1' 193 
Rondeletia africana See Crosllopteryx {ebrifuga 
Rondeletia febrifuga See Crossopteryx {ebrifuga 
Rubia cordi{olia A 192 

A PL 194 
E RT 193, 194 

Rubia major See Rubia tinctorum 
Rubia tinctorum A 192 

(continued) 
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Table IV-(Cantinuedl 

Plant Name" 

Tacavcna formo.~a 
Uncariasp. 

l 'ncaria Pam bier 
Rutaceae 

(,itru~ sp. 

C/au.~pna anisata 
Dictamnus a/bus 

DictamnUR fra:cinella 
t:(Jodia ljorte'l8is f. har~elllis 

Evadia inu-ankend 
Evodia roxburghiana 
Evodia rutaecarpa 
[.unasia amara 
Pilocarpus ja baraTldi 
Ruta graL'eolens 

Ruta hortensia 
Ruta montana 
RL4ta sylvestris·maior 

Santalaceae 
Santa/Um album 
Thesium hystri:c 

Sa(lindaceae 
Cardjospermum /laliCQclJl>um 

Sapi"dllBllmar8i1JQ~us 

Sap/ndus tri/QIia'us 

Schmidelia affinia 
Sapotaceae 

Mimusaps elengi 
Saxifragaceae 

Ribe. americanum 
Sc.aphulariaceae 

BuchTl8ra ciliata 
ee/sis caucasica 
Herpeltis mOllnieri 

Pfdicu/aris PlJlllBtris 
Pi(lrorh~q kurroa 

Scopcvja tiu/cis 
Sutf!ra a'rQpurpurea 

Shnaroubaceae 
PicrQsmo ai/a'lthQiqe. 
Simarouba versicolor 

Solanllceae ' 
Capsicum lrutescens 
lJaturo tatu/a 

f4'~ium .karbatum 

,~I,<illti~r'f fq/lacum 

Fh,s(j/iS'mli,(ma ' 
~o,;n~p ~!;.' •• 

r.,,;; ,-~L;-f'.·_--.l 

i' .~l_!~ ... i!!·-, ;~~;", ... q_<~_,: 

t\'_ i..iJ'd.~: ~," __ .' ;~~_,~-·t;·; : 
. it..j'·n4d.,,'··;rf(,(l 

sri' Journal ot Pharmac.f",tfca1 SciencfllI 
: _i. ; > ~f----! :-': :-~:;' . "' 

Type of Pllmt 
Activityi' Part" 

E RT 
U RB 
I 

I 

I 
I 
A PL,J..F 
A 
E RT 
I 

~ee Dictom;' albus r PJ 
E fL,LF 
See Ellodio mu-ankend 
U 
1 

~ J.f -
A k¥ A 
III rJ. 

E itT 
E J.f 
~ 
1 
U PI. 
A I4i' 
See ~utq lreWeo/ens 

It. 
A RT 

~ 
I .• 

iii 
~ 'i,LV 
~ ~R.Sn 

~ ~ 

A 
.; 

See ~h", IongipC1* 

A Pll 
R ft1l 
1\ 
~ 

rL 
1 
1 
It. 
A HZ 
E 

I E 
U 
A, 
E: 
U 

\:; 
-, 

U Rll 
,U ~i 
tl 
1 
II 
III [l} It. 
1 .., .' 
A ,t.Oo 

fr.; 
..,.~ .... 

'.}~ 

1\' 
' , 

J\,' 'fL': 
I!. . ~.~ 
t;t' rJ '-r' 

Reference 

193, 197 
219 
775 

775 

776 
212-217 
194 
192 
197 
777 
778 

779 
274,280 
19!1 

201 
780 
781,786 
192 
90, 194,S2~ 
111 
9O,19!l, 
194,323 
91' 
197 
787, 789,79Q 
326 
778 
791 
1Q7 

1&2,193 
1 4 

192 

T 1 3 
1 4 
91,193 
19!1 
In 
1'12 

11)5 

792 

793 
1~2 
794 
3&7.798-1100 
75 
192 
193 
193 
91 
219 
194 
1{Ji 

'201 
219 

294 
2(l1 
796,797 
Ul2 
1113 
1114 
:m,798-BOO 
19·f 
318 

' n~.,.217 

" f .' 
"I 

" i J . .' I 
til i 
I,\:: 
n 

Active Constituent(a) 

Mitrinermine 
(rhynchophyltine) 
Ga!1lbirine (LXXXVII) 

Hesperidin (CXJ.V) 
'l)'ra!1line 

Dicta!1lnine (XXV) 
~ki!1lmianine (XXVn 

Berherine 

J,unamarine (CXXIV) 
ri\Qcarpine (CXXV1) 

/!lee .lso Sapindut 
emarginatua 

Scopolamine (XlV) 

Nicotine (Xl 

'fYr1l!1l11l8 

• 

.~ 1i~~.)~,'t-~, '_~·;tt~:{t';~:it:,!\~i,N· 
"'-;'~ " 

· t 

:~~ I 
:. 

'-_YO 

· '. · . 
-f' 



j 
II 
J 
'1 
.; 

j: 

r: 
11 
il 

, 

'~., ' .. : ~ ~. 

"Orewia cy;toJetald ,k:~ 
Grewio elyseoi f: 

. , ~ , 
l' 

; • 

Greu'io hir~uta 

Grewia iasiodiscus 

Grewio malacocarpa 

, Grl'wia occidentoii.~ 
Grl'wia salllifnlia 
Grewia venusta 

Grewifl villnsa 
Triumfetta bartramia 

~! .' , 

-. . ~ . 

.'.; 

.Typeof 
Activity:' 

rlnnt 
Part~ - Reference, 

RB 
LF,RT 

.,RT 
,-' 
LS . ,:' 

297-309 
192 
193 
801 
219 
80i 
294 '. 
192 
193 ,.'. 
192 
193,194 
317,798-800' , 

802 
201 

,192:, 
'BK' ::,194 
RB \ .; .,' 193 

;'::~+; . RT,RB':;, , 194 

}::i' ;~~I,~ ; : ). ;1' :;~:,~ 
" '~~.'," . ST RT '804, 805 

:"Ji: .... : ' § 

U'" 
" I 

U 
W 
: I,· 

A 
E 
U 
I 

U 
I 

. 
. ~ 

~. 

LF 
LF 
LF.FR 

SD 

PL 

RT.FL 
PL 

, RT 

1 ; 

LF. FR 

A PL 
See Grewia bico/w 
U 
I 

U 
A 

" 

,t, ; 

201 

192 
194 
91.197 
193, 194 
91,791,806 
807 
365,380 
808 

332 

194, 
201 
194 
194 
220 

192 
809 
810 

809 
809 
810 

809 
810 

809,811 
809.812 
810 

192 
19:~ 
IV¥.) 
RIO 

809 
810 

J94 

809 
810 

R09 
in 

Active Constituent(s) 

. 5-Hydroxytryptamine 

.4 ,_ '~;tl 

Nicotine 

" "~, Paipunine" 
'll"'j . 

. 1, . 

Ephedrine (V) 

Amine-imidazole type 
of compound-

Amine·imidazole type 
of compound-

Amine-imidazole type 
of compounde 

Amine-imidazole type 
of compounde 

Amine·imidazole type 
of compound" 

Amine-imidazole t.ype 
of ('('mpound" 

Amine-imidazole t.ype 
of com pound" 

. j,; 
,,~,: 

',( 

'-" 

. I 

(continued) 
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Table IV-(Continued) 

: ~ '" 

Plant Namea 

Triumfetta rhomboidea 

Tumeraceae 
Tumerosp. 

Typhaceae 
Typha capensis 

Ulmaceae 
Celtis australis 

Umbelliferae 
Ammi visnaga 

Anethum foeniculum 
Anethum graveolens 
Anethum sowa 
Angelica archangelica 
Angelica sylvestris 
Apium graveolens 

Athamanta cretensis 
Athamanta neumi 
Carum copticum 

Carum roxburghianum 

Centella asiatica 
Chaerefolium silvestre 
Cuminum cyminum 

Daucus carota 

Daucus creticus 
Daucus visnaga 
Eryngium sp. 
Ferula assa-foetida 
Ferula caspic:a 
J.'erula foetida 
Feruia nartex 

Ferula orientalis 

Foeniculum capillaceum 
.Foeniculum officinaie 

,: Foeniculum I>ylvestre 
: ' Foeniculum vulgare 

" .! ~l 

Hydrocotyle ~it;tica 
Imperatoria ostruthum 
Imperatoria sylvestris ' ' 
Meum athamonticum 
Meum foeniculum, : 
Petroseiinum crispum 

" Petroselinum hQrtense 
.. ', ":: :.!,: . ~ .7 • :' .. ",' \~ ;.~'.!, .. \ 
p'etrp~elinum s~tivum 

Type of 
Activityb , 

A 
A. 

Plant 
,'Parte, ' 

, '. :':r 

: . ~; :~.:!' 

"RT.! 

·,.,Rr,PL" 

'/ 
_ 1'~ 

',' i ',d " '~'~',: , 
< {'" • , 

':' . 
i.- : 

"" "'Active'COnstitueni;(s):" 
.. !; -~.',. 

~Reference ' 



1 

I 
j 

~~~;~,:F~~~~'~:::T" ~.: 
fy1f.':~~~blf.IV7"(CQntinueal' -,;":, -,I ~: ... hl:,: :::T;t 

I;;:' ~~:~.;:, '<i::<~:~":~i~nt N~~~':""'::':' -' lJr~~:& 
. :.~: " ,,: ...... '- :- ~ ;:.~~.; :.1 .:.~ ,. 

," 1\.:·---=:_··I")H;'-.~,U.~ :'.lwiliaCt:!o-:-. " " 
" 'i'r'V.Cil ',snennuni ammi _':':_ 

u~61~::ti~~·.1':;:;· ,~,_. 
A-, 

'E 

'.:"-.i'-:' , . ',' . ~:: .. ::., 

i '\"~:;;£"'i.~' 

Plant 
PaTte, " 

PL 
SD 
~: 

PL 

'pt 
'~. 

'. LF 
.• II~ _. 

':,,':RT 

" ' , 

"i:f.:;~:~L' 
:;";,:PL 

,1 

, , .. 

Reference 

194 

• 270, 
,,' 194 

...... 

: ," 

192 
193 
297-309 
194-
297-309 

192 
193 
192 
193 

887 
204-

• 193 
'; 192 

193 
194 
192 

, ~, 

.: 888,889: 

888,889 
197 
201 
219 
192 
193 

,;, . 

E' 

. Active Constituent(s) 

; 'I' ' Betaine 

':.< 
. i 

',! 5-Hydroxytryptaini.ne 
,,-1 : 

, . ;', 5~Hydroiyt.rypt.aniine 
"j, 

""J';" I' .. 
,: ~ , 

. , 

.; " 

" . ",' ... 

'" 
'~'" \ ;"r' ,L· ~ 

i/' 

Verbena lin (verb~naIOside) 
(CXLIX) ,,< ,', ' 

, Verbenalin (verbenaloside) 

'i,~ , ';,>t' 
:..... 

) 

:',r.; 

"~ . 

192 
'i'; 

,iygopityllu'm cocci~eu',,; 
Zygophyllum decum bens, 

.' .,.'~ ~ . . ,; ~'~.:, ... '.~ • t 

:. .... : ,".~' !-. 1 ,~,.. ::..:, ~ t·: .~,.; 

';See Fl1{f~nia cretica 

~::t;," ',.,~' ;, 
. IA -- ·~:~;.PL,.SD· 
'A \ :> SD; 

~ EPL,SD 
E. :~.i""!"' 

:':~A:'. 
'i'" 

" E· 
'A 

FR 

E "1 RT 
,,' /,1. ',' ",: .::. ~'. 

. I' !. 

:,':,3,',: 
-"; 

·fl. -

. . 

:!' 

f' 

'f •. ., •. 

193 

890-892 
192 
294-
194-
192 ;'! 

193 

,219 
192 
194-
193 

. 201 
192 
192 
19:3 
192 
193 
204 

192 
193 
192 
193 
91 
19:3 
91 
893-896 
89:3-897, 
192 
19:3 
192 
19:3 
898 
893-897 
899 
900 

Catechol (CXXXI) : 

It.: • . ,~ ., 
• t ~ 

,'; 

I. 

". '{ 

Harmaline 
Harmine (LXXXII) 

Harman 
Harmine 

. ~, . 

,I. 

". , 

, " 

, .. ':.; . ' a·Plant. nurnes are as ~tated in the uri~ulai .iticies except for corrections of obvious ape-liing errors. Arranr:rement is alphabetical'by family, g,.nus. and species; am;ignment to ramili~s is 
.... :J aCcC)rrling to tHe 6,Ystf!m of EnRlcr (1672).:" A -= 8borti.faciont; ecbolic~ oxytocic (folkloric)i E = emmcnRg~e. affectin~ the menstrual cycle (folkloric); U = uterine stimulnnt as shown by 

".,,.; :'.1",: ~.oit1T1 or in. vit'o usts in animals; H 2:1:' abortifacient effects as determined in humaru;; 1:= active 8ubst8n~ iMtated =tnri ""o",,,n to stimulate utetine tissue either in vitro or in uivo. C' AH = 
;:')' ~·"h, BA = balsam, 8-) = bark juice; 8R c bnonclie .. BK .. hark, BU = bulb, EX =: exudate, FL ~ flower, f'P = (nlit pulp, FR .. fruit, FS .. fruit.hell, GU" gum,.IU .. ,iuice, LF = lea(, 

\:·,.J,:·LJ' .. lear juice, LS .. lear and stem; LX = lat"X;.OL = oil, PL .,; whole plant, PU "pulp, PX = a'.rial pari .• , R8 .. rool bark, Rf: .. resin. RS .. _t stalk, RT .. mot, RZ = rhiz",ne, 
. '::d~.' ·SB'" .tem hark, SO .. "".d, SG =, .ti"", .. 81, .. style, SO .. Reed oil, SP = seed Pod. SW = stem wood; TE = tegumen. TR .. tuberous root" TU = tuber, '!W .. twigs, VO = vol.We 
.. ~~.:,:'.:~' 'oil. WO ~ wood. and ~ ;=:plaht Part not .sttued in (J~inRI artic1('. d Altholl~h pop~t.arly h~lieved to exert.4n oxytocic efr«t. the essential oil W8~ flhown to depress uterine tissue in vitro 
~.~:, .. ~.! iatherthan cauSe a cont"'ctiori:~ Denotes that although the material waS obtained Sf! a ctyStallinE' orntherw!~ pure entity~ thC!'structure j,. not yet known. ' . ' 

,"'". ,,:,,:'~ ':>; fi',V~'T ~~ ';;\(!;;) .' .'. ':? };! • "'j '. . 
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~i, 

i 
,1 

l 
~ 
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!.1 

.'«> 

V: ephedrine 
. VI: hordenine 
VII: mescaline 

VIII: pseudoephedrine 
IX: tyramine 

'or;(' , /"'. . ". 

I 'N, , '. .', I;' 
. .~N . CHa 

X: nicotine 

:' . 

. ;" . N .', 

; j 

~ . 
.~ ~., 

o .r II ~/~,..; ,', 

aC-:-q~fi3;~;:' . 
. /_,. ~:"',:1~~d~~~;. 
t '" _ ' • i' • t'~ N ... ; "~'." t., :Y"{~~jl),. ", 

.', , . 
.' . XII: nicotinamide 

Structures of Pyridi~e Alkaloids !faving Uterine Stilnulant 
Activity 

;L 
~ )-

• j - '~ , .; ~ 

1"R~·~"",."-,,, 

.-; . j '. R,,!, i, _,~".,." ..•.•. ,; ',' '.', ,BN~:R,'3;';' 
_ .1", _''',.,. .' 

. "'j:::,:',; "; R2· . 

R ,,:;>,~,.;\Rlj 
-o-CH:t~' 

"XVI: 

j i. 

, . ( 
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;.~. ~,l ... 
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.. ;'~ ... ' 
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.1:" 
r .. j, 

:" . 1.' 

., t' 

.. ~~ . '·Tt ·t .. 

~. i;' , _--'. :R/, ,. ',' '. ~. 
H)~j:W '~:~O-:-CH2--:.cO---" 

,H , '" ; f':~:); , -O-CHz-O---
H i (,,;,' ~ i., i., --':'O-CH,,--O-

. Hi:·; .. :.--7-0~CH:-O-
,.:~: ... 

H' '! ":~~ " "'""-O-CH,-O-
H i ·'r' ;., , .Ii OCR,·· -: OCR;, 

~O';--CH.--()- ,_ " , _.',... OCH3 • '.: '/ ,;, OCHa" OCH,,: 
th~llidlisclqu:im~:irle S~ructurc8Havin,g Ute rille Stimulant Activity 

~ ..... 

~H 

'R,; ',: 

, ' 

. .-:;, 

H .j CH CHi··· ,. !: 

-. ~! _, ~! .. .~.. r. 

T:':': ." ,', " i,XXIX: hydroqumme 
"'~ _ g9H3'~{;~ : ,XXX: quinidine 

uterine,!, ,,'i~'::'t, . 'XXXI: 'quinine ;,' 

H 
OCH" 
OCR. 
OCHa 

, CH=CHl 
CHz-CH" ,,' 

,CH=CH2 
'CH=CHz 

,«,,~' • Structures of Quinine Alkaloids Having Uterine Stimulant 
',f\.ctivity 

.: ~ ... • ~ ! 
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XXXIV: 13-hydroxylupanine 
XXXV: 17~hydroxylupanine 

XXXVI: o-lupanine 
XXXVII: lupanine N-oxide 

XXXVIII: 17-oxolupanine 
XXXIX: rctamine 

';. :",'H' 
'1: ' 'OH: 

':H 

XL: sparteine 
XLI: trilupine, 

., 
..... i 

:!- .'. 

., 
" 

-.; 
:., . 

,. 

'1 

oj , 

"j. 

XLVI: capauridiie:! ,;.;" 

, .... 
:: ..... 

'0 

.XLVII: call4urine :":' ',' 
XLVIII:, ~orydaline~r..",/ ,.:,: ,:' J 

XLIX: ~!lIldinine '... ,.; 
L: ophiocarpine ::- , . : ., . 

~Lr,lli8~iii~i~::.· 

H 

= 
R 

j'l 

" 
, , other 

:"j'" 

:.~, . " 

:.: 

. ". ( 
',I " . 

.. ' 

, " 

'.; i 
~ .; 
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. During the literature 
· principles were found 
· the plant" frum,which th,.V,U1"'~ 

ever 0 .. 11 of these 
previously noted 

. 119 (I). ~. 

I.'inclly, 'l'able IV 
ha'va been shown to be .. hnrl·.if~,,,i~'nt: 
acti.ity.-.~ ju~ged f~om .. 

· (H). . "'J''':' 
Althcul;h it is not· "., .... ····.1.· 

detailed informatlon on all animal and liummiEtudie2; 

-'. '.~ : 

· marks will be made cimcerningthe abortl:a.nen't ·::ffeEt:l. . some 
;. .,'j ". plant ml!terials that have been' used over: the\'2ilrE fl3 f.bmtifa-· 

".1 .. ' kXN " cients. ...:','-:."'.' ... :.:'. 'c;.;· .... ~: . .... ..•. ,,:. . •.. 
. . .. Vol!l.t:ii Oils..:,... The mos('commonly er iji:',);f;d vola'! ;,:. '. :13' ug"d 

',,' •. in tha pa~t t.) induce aburtion arc thosecb·,··{·:.l i';omP .. ';Jtetl!m 
. . . • .:.; vl!i£are H~nsy). Hed.:omq pulegioi.Ies (p~C!"j'wya!).)·lu·:,:jt'(!veo" . 

~. ~ ..... ; ' .. " l.erw(rtF:;;Piitroseli'lum. . (apiol). .' ,.. ' 

• ..,/ 'H" . . ,.~J." ..•...... """vin) ... 'ne·'i1t~~rature c~i~~;GI>f.;f~:~~~~,~;~~t)~~~!~~a~~, .' - . "::...- ~.' 
': '; ': ,";' .. : ,>( .'C0 2CH l . ,~. ,l~etJ:;~~ ma,lerlal.S 

'I ":',': J.Xxxvli ~itiervine, ',~<: ," .'mosh Eb~n,:lalrd Jl~h~Lrnlac 
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St~ru(:ttires' ~(Miscenaneou~ Indole Alkaloids Having Uterine Stimulant Activity 

... ~ ~ :!". , 

occur after the U!~e of theSe 
~'(]~hhr~f(J,Uo'wil1l~ tOxic doses (198); fatal doses 

... !,. \ 
apiol.Therf! are two forms of 
oleoresin:ofP. sativum. and 

cnISU~IULZej'1·a'IJUJl •. a compound of known smJc-' 
, Jonghistory as abor~ifacientS, 
", , as ergot extract. Nu~ 

follO\Yilllg u~e in attempted abortion, 
l~em'itisl/were MnnriJ,rl in the 1930's (823-

toxicities were due 
P~IOSjpru!1te in the apiol,presum

Safe to conclude that 
/:oi~siJstently eJffe.:ti\re' as abortifacients " 

t.h.,f'j'.h",ir'"R" be attendent with varying 

'have been used ~x-
teiisi'i,r,elv" ' with piiuitary ex" 
tract. , '. ' ' '. ", Quinine has been reported in 
manistuditis to contro,ct uterine tissue in both in vitro and in vivo 
experlments(641--682)',Clinical studies are also numerous (347, ' 
40z:..404, 408. 409, 683'-767). It has been concluded (767) that ex-

· cepdri {'.E.sesof irliosyncrasy; qllinine does not act to expel the pre-
" niatufefetus:There is nodolibt. however, that quinine does help 
:··~to'.promote utcrimi.contractionsafter they have hegun. The CO;1- • 

" trl,:.ctions 'prcduced by quinine in these Cllses are intermittent and 
· n~)ft,etfinic" :,._' -";:.:,~_ :~ 1', 

Although studi~s illvolvitig the use of castor oil in human sbor
tion are numerous (401-409), one cannot find experimenL"l1 studies 
to explain the rationale for its use. PrmlUmably, it produc::s pelvic 

, ,congestion as a JesuIt of intestinnl irritation, ns with the volatile 
oils (i98). 

:;;"urtdn;r-The only clinically useful abortifacient plant prod
uct known at pr;)sent is sparteine (pachycarpinc), which is an alka
loid dc·rived frem several LEguminnsae species, especially those in 
'the genE'r& Ammodcndron., Baptisia. Cytisus, Genista. Goebelia, 
Lupinus, Retama, Sarothamnus, Templetonia. and Tizermopsis 
(845--847). Reports of the occurrence of sparteine in the unexpect
ed Papaveraceae' (Chelidonium majus) and Scrophulariaceae 

'. ,.' ;(Leptorhahdos parvi/l?fa) ' spe,cies Rhould be reexamined (845-
· 847).'." .' .. ",". _ t.. .<:_;" ,.-:-'. ',:,~:. 

Spart~ine was first introduced into clinical practice a~ an oxyto
cic in 1939, and thou~ai1ds,ofPatients have been treated with it 
'(487-489). Numerous reports confirm its in vitro and in vivo uter

, '; lne stimulant activity (250,252, 361, 385, 444-493). It has virtually 

.. ~ 
" 

all 'of the oxytocic properties of oxytocin and the ergot alkaloids. 
Untoward effects in humans almost always relate to overstimula
tion of the myometrium; thus, the dose of this alkaloid must be' 
closely monitored. The latest review on the clinical use of spa~teine 
as an oxytocic was pllblished in 1966 (489). 

.From the data presented in Tables IV and V. it can be seen that 
565 species of plants arc known to have a folkloric reputation for 
use as abortifacients, ecbolics. or emmenagogues. These 565 
species are classified in 125 plant families. Of this 565 species, 225 
have been shown to elicit a stimulant response when tested against 
uterine muscle either in vitro or i'n vivo, and active uterine stimu
lants have been isolated from 198 species. Of the isolated com
pOunds, 148 are of known structure and 24 are of unknown struc
ture; 122 of the isolated active compounds are alkaloids. Table V 
lists a number of common and widespread plant constituents that 
have been reported to stimulate uterine tissue either in vivo or in 
vitro. 

Table V -Plant Principles of Widespread Occurrence Reported 
to Stimulate Uterine Tissue 

Plant 
Principle Type 

Simple amines 

Fatty acid 

Flavonoids 

, Sterols 

Polyphenols 

Miscellaneous 

; i; 

t' . 

Constituent 

Betaine (CXV) 
Hordenine (VI) 
5·Hydroxytryptamine (LXXVll) 
Tyramine (IX) 
Arachidonic acid (CLI) 
Linoleic acid (CLlI) 
Linolenic acid (CLIIl) 
Palmitic acid (CLIV) 
Hesperidin (CXLV) 
Quercetin (CXLVI) 
Rutin (CXLVIl) 
Cholesterol (CXLl) , 
fj-Sitosterol (CXLII) 

, Catechol (CXXXn 
Pyrogallol (CXXXII) 
Ascorbic acid (CXXX) 
Ellagic acid (CXXXIII) , 
Guaiazulene (CXXXVIII) 
Nicotinamide (XII) 
Tannin, 

" , 
I.!. 

Reference 

270 
310 
297-309 
312 
901,902 
901 
901 
415 
776 
903 
904 
905 
906 
820.822 
906 
907-911 
322 

.912 
913-915 
916,917 
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. . . ',".': ,Ph~emica1 intete~t" in: plant estrogens, : however; . remained 

. : .~ellitively dormant until the 1950'8: The increased interest in phy
: ; toestrogens was, according to Biggers '(923), due to at least four 
.' f&ctors: . " " . i . 
, 1 .. The recognition th~t hifertility in' animals and humans could 
follow excessive ingestion of" plants rich in compounds possessing 
estrogenic activity ... : ~ ..;. .~. . 

2~ The bOWD existence of , IS pring flush" (increased yield of im
provedrililk) in dairy cattle ingesting certain rapidly. growing 
grasses that contained estrogenic substances. '. 

" 3. The possibility that· the demonstrated improvement in car-
.. . .• ' 'C8.sS quality, produCed by the feeding of synthetic estrogens, might 

~, L-.. :.:.': ,. .... .also be able to be produced by the feeding of plants rich in estro-

1'71.nI"In,p., •• :".:.~ :._. ~:: .:717 . :ge~~';he POSSibili~yof obtaining estrogJnic s~b~tances economi-
Drugs ., , . , .- , .•.. ; .•... .-. ; 739 cally from plant sources. ;.: . ;.: . . . 

·.·::!'~;;~~;~~~;i~i~~:~;;~~:;~::~ ;';¥::,:! ;·::'l~.· §g.T~~~&~~g~~i.~ 
+" . ':~'".,::'.:ESTROGENIC.PLANTS AND THEIR ACTIVE: 18 mg ()f estrone from 50 kg of abotanicalIy unspecified palm ker-

,'ii' :::·<:·X~ :~: ",t~~i~6PIl~~ClfLE,S, "- .".':': . ;~', ;,',.. ~~\:~: ~;;~5 I~;:~::j~%~~~r~~~if!:;:ler!ll~~~~:t~::s~ 
: .... ':~'.. : ,I:Iistcrir.sliY; Ii Iiumber'of plantS· have been Used as sei hormohes Thirty years elapsed before any concerted efforts were made in the 
, " .. ,: .• : jn nat!ve medicirie;;rlie pomegranate, Punica granatum (Punica~ phytochemical investigation of these compounds. Jacobsohn et al. 
" .. ~. ;~~'teae), was a symbol' of immortality, fertiIitv. and love in Oriental (927), iri 1965, raised the question es to the validity of claims for 

". <),:\i',religions. rnd its legendar~r powers date ba~k to Greek and Ju{~eo- the presence of estrogens in plants when they failed to isolate es-
::':." .. '~C:irist.ia~ mythology (~21). in Egypt, the pollen grains of the date '. trone from any of four geographic varieties of the African oil palm, 
~::""'. ·;palm.PhoenixdactYliferave.r. samani (Palmae), were \lsed to in- " Ei:zeis guineensis (Palmae). K guineensismay or may not have 

,duee fertility iil womeii;while moghat, Clossostemon. bnigil/ri been the. plant investigated by Butenandt and Jacobi (925), al-
;{lStercl'liace'l Ie), is '. '. Ii .•. hot beverage (922j,' ,: thougli by deductive reasoning Bradbury and White (928) thought '. r .;. . ... \ .:,: ... ~.\.;~' 1 <that it certainly musihave been. " , i 

1t.:':1!,*~,:<'1~:-:::::-r:t-~±~*,*~-::;~7:i:-=P+::7~:::-"7:7;:~~+7.-'~' ;'.::~. :"The'question of..the presence of estrogenic hormones in plants 
. . l~iti i8si.i~ .6t,~C.rai!i~ by JacobsohD et ai, (927! has been answered by work since 

"!~'r'-~"'t.~,· ,"; ,"<",,:,~·~.'!,\H ·1965; .The, date palm,e. dactylifera var .. kha1r:awy (Palmae), was 
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,~~:'I· fTahie VI~Occu"mn~~ of SteroidE~tr~~ens in Plants .i: . . .-

'IL Plant Name 

",; ?,: '+ ;', \ C~:::rv~f::~~e 
, i : I Gramineae . ,: 

Avena sativa ' 
" , ~, Oryza sativa , 

, .. , ." Triticum aestivum . 
: -; . Leguminosae " 

, Glycyrrhizaglabra 

Phaseolus vUlgaris ,. ; 
'. -'.' .. ,,: 

~~:'~~;!:~t~~~~~~~;r,~~~~~~~~~~~~~:g~~·~was8Purred . ' . ' 
, ',: ... {Sao, 9al);whOrepOrted iq,;940 thaUhe serious decline 
" .;'. 'in, rates iii 'AUStralia willi due to their grazing on ~he Dwalganup 

{.tow P!gp~J. blsn:r.i ~ ,:;. 8,traiJl ofG~terr~ean clove~ (Trifolium su?te~ra.net!~, end the 
UtmIpGt Ot' G""O"GU'.c' ,t .'t, 8I1bsequent ISOlation of the I.soflavone, gemstem (C~dII), from .. ,. n. J t'ir." f.:;S-" • 
AIIl) pl • .Lrc~ anpii . Of! t ~- '!: " "this plant (932); This compound was later demom:~atad to be es-"'.. " " 'r, '1 r.f·~ tiogenic (9'33). Since then, othtr iso.1a.v!)nes having est:-ogenic ac-

::ilf1'~tr.'l'~.Oj ":'.-."._.!.1.' ..' R,"',.- .c.tivity have been found in various fcrage {llauts and a~uc:es n::nvi-
"'CL:V: l'i'a'-~strsdiol' 1', ••• "R' - -:,' ," .~-oH ' ,ronmental factors on the isoflavonoid content of these P:.!:lIS l~sve 

:,CL.¥.I:.17p-estradiol ",~ ,.,,_ H .•. 'j >.;;...;..;QU ~en made (934-958). A large reduction in sperm rumbeM was ob-
'-",;. • ..:nH .. " , . .:::., '~-_cnH; "served OJ] !l.rolon. ged gr. a. zin.g of sheep on c • .Jover pastu.re,· t9E9. ); it is CLVlI: estriol -":"'", _.. -v -v 

',CLVIn: estrone' ';',to:' H ~O.i" ,not known If this activity IS also clue to tne 'estrogemClty'o; clover 
, '" pastures. A list of estrogenic ani c:lten~:al estro"znlC bofbvo:les 

: j 

Structures of Estrogen~ Stel'X)ls ;;' and their sources is presented in :-able VI:. 
}, 1, In addition to the steroid:; and isofhvone:;. ::.::lOti:.: .. ·- ''l of 

~hemical compounds foun'" in forage plant~ thai. have ~"1.~:. ,'7nic 
'act;vity are:;the coumestans, having ,tne skeietal ·~~t:::tl:h c: 6H-

,hi~ plants; A' 'benzofuran(3,2-c)benzopyran-6-one. ThE' hest kn'l',vn <:c~",}c:":Jci in 

,":, . "'j, "_,~~jt:~:,:J :. ' '" 0' ..... ~. 

, .;. 
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Coumcstim· 
. ,', -- ,:-;,:- , ;.;;;.r~;·'1;'f.;:,':-:, , .. , .-'.-'---: .. -:-7"----:---';:-~~~-:_:_:_:_------__:_:_-----,---,....:....:_--~.:.:..:..=-==------

.,. -""".':":"' .. ' ·'Medicag;)constHcta. "." .:., Cot.1mestrol .. 1321 :.' 
-,. ' .' ~ M edicago cart/lea .' .. " : Coumestrol 1321, 1322 ' 

.' Medicago disciformis Coumcstrol' " , " ; .. 1321; 1322,' , 
. ,~- .'.-Iedicago dzhGwakiletic:a ,,' "., Couinestrol i 1321, 1322' .-.' 

·Medi~aga lalcat~' "'. '. i .. ': ~ Coumestrol -"! • 1321, 1322 ;'" . 
• "1-:edicaga ". Coumestrol ;' \.' 1321,1322 
.1IIC'dicago fl.eJrnl(~vcta :, Coumestrol . . ", -- 132l, i322 7 ] 

CoumestroL : '-, :1 ,- " J ' . 1323.' " _;. 
• Coumestrol _.. ;' , 1321,1322' , 

Coumestrol . . . . 1321, 1322. ',. 
Coume~trol . l .:' 1321, 1322, 1324, 1325' 
4'-O-Methylcoumestrol ' ":" " 1325 ; .. 

,,> 3'-Methoxycoumestrol (CCXC)', 1325 , 1'; 
; , -Coumestrol. . . :', . 1321, 1322 , . 

Coumestrol ' 1321, 1322 "., 'H, 
• Clumestrol ' 1321, 1322 

. ," :.-.; . ;Couinestrol .~~ " ,,, l. . ; 1321, 1322 !"' 

. , . Coumestrol. -;. ,,'" l, '; 1321,-1322;·T , 
dI'Jiiti,"uL .. tn Councstrol,., ,;': I ",f ':: " 1325 ;':!, : 

",". .' '4'~O-MethylCoumcstrol' 1325 .)" 
.. ;::.,~;, . 3'-Methoxvcoumestrol 't 1325 .:':,'. 

,<;{~:~H;"g~~::~~~ . I,. ' '1.' }g~~: ~g~~" 

';'~t~J~':';:~;;:'_~~I~!!!~' 
Medicagol 1170, 1331; . 

.':; .. 
';: .:-' 

. .,3'-Methoxycoumestrol 1331,1338 
. _i '.;. 'Trifoliol(CCXCVII) 1330, 1331 . 

;!:~~{','.\. Lucemol(CCXCIV) 1337 ',r 
;c' ': •• ,'-- Coumestrol 1321, 1322 'r:' 
:'~r;: '., Coumestrol '. . 1321, 1322,1325 
v,. . 4'-O-Methylcoumestrol 1325' 

. ;' 3' -Mcthoxycoilmestrol 1325 
)"';:. Coumestrol '. 1321, 1322 
\;k '. Coilmestrol " 1321, 1322 

.':;}?'~f g:::::: . . . c/' ~gR 1322 
'. ~: .' Coumestrol' 1321, 1322 
·A Coumestrol 1321, 1322 
''''',,' CoumestroL .. , l321, 1322,1325 

. 4'-O-Methylcoumestrol 1325 
31-Methoxycoumestrol 1325 
Coumestrol 1321, 1322 
Coumestrol 1321, 1322 
COl1mestrol 1322 
Erosnin (CCCIV) 1339,1340 
Coumestrol 1092,1199,1200,1341 

: So,iagol 1199 
'.- Psoralidin (CCCV) ,! .': 1342 

i' 6-Hydroxy-7-0-methyhnedicagol 1343 
(CCCIl 
6-Hydroxy-5:methoxy-7-0-methyl-

: medicagol (CCCII) :,:: 
~ 7,4'-Di-O-methylcoumestrol 

Coumestro\ 
, :'j ~ ,Coumestrol 
. .' Coumestrol 

. ;. 

4'~O-Methylcoumestroi 
Trifoliol 

'" Repensol (CCXCV) , 
. Coumestrol 
:Coilmestrol< 

1343 

1344 
960, 1323 
1312,1323,1326,1332 
960, 1280, 1312, 1323, 
1326, 1345-1347 
1346 
1346, 1348 
1346 
1281, 1282 
1323 . 

1322 

.. ::::,':]:/:c:;:: i:i<~:i:'t.,:~~:.;(,:;;~'(i~:~~t,~·~:,"X:j\'-,~::': ' ':"~: " . " .. :: 

,'-

. j 

.., 

i lhiss",ries iscoltmestrol (CCLXXXIX), and its isolation and estro~' the prototype of ~he nonsteroidal estrogenic h~rmones. Of the nat
, ; genic acti\'ity,were·fir~t· reported by Bickoff., et al.(960). The. ,ural stilbenes, rhaponticin (CCCX) is the only compound of this 

" '. ·~cotiinestan~:i1terePi>i1.ed to have a higher order of.estrogenicactiv- ', .. 'type reported to possess estrogenic activity. Knorr et al. (962) re-
; -,. ii); tlui.n,~he isoflavOnes (961). Tabl.e VIII gi'(es a list Of plantS and ,: .. ported in 1956 that thiii compound could induce' estrus in ovariee
:i',::,theircontairied coumektans .. ; :'~f:;: }~' ~- ';{c:;;: ~~~>".L"~: ", '; i; i ,tOmized female rats. Oitthe other hand, KHmek (963) reported in 
,,:',; . \.The'syDthetkstilbentfderiviltWe-;diethylstilbestrol (CCCIX), is :: .'l970 that rhaponticin produced only an insignificant increase in . ·;·-: .. '"~t~: .. · -.>:,:~~~o··~·:::·!:··~~"jt~l~P:~,t:;·",;.~·.<·?·\\~·~·; .. : ,>-.. ' '"'.' ~ ~"'''!' ~.;.; :"'j 
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CCLXXxIX: coumestrol ~.:. 
CCXC: 3' -methoxycoumestrol 

CCXCI: 4'-0- , ' 
, methylcoumestrol 
CCXCII: !i~methoxy-4'-0-

m!!thylcoumestrol 
CCXCIII: 7,4'-di-0- ' 

methylcoumestrol 

R 
H 
II 

.H 

'H 

H 

H CCXCIV: iu~ernol 
CCXCV: repensol 
dbxCVI: sativol 

,!, H 

, -

.... 

CCXCVII: trifoliol 
CCXCVIII: demethyl- . 

wedelolacto~e 
CCXCIX: wedelolactone 

CCC: medicagol 
CCCI: 6-hydi-cixy-7-0-

,; " ,:,:, methylmedicagol 
: i CCGII: 6-hydroxy-5-methoxy

. -7-0-methylmedicagol 
" CCCIII:' aojagol, 

: ~ .. 

; i 

::! 

" 

,l;' 

'CCCIV: erosnm _ -
CCCV: psoralidin 

.... , 

CCCVI: glycyrol 
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" Table IX-Plants ne~orted to ElChibit Estrogen'i~ Activit~· 

i . ".-., , 

,-:.: "CCCIX:' diethylstilbestrol 

.,:;. ; 

, .. ; 

:.~ ,~. 

. t" 

: ___ .wo .... 

PluntName' 

Ag:-;;Ilccae 
.. ' .. ?!lce am€I-lCCl1ttl 

4. _1-,:: .: 
.. -._ .... -- _ .. ...,., ...... 
t:.:'.:-.. : .. :: ·.!.i~.C'C::' ~ 

Mc.r:gi.f~r;;;. in1ica 
,Apilcynace:-.e' 

Funtu;r>"'3p. 
Hc!ar; .. ',il 

. Aralit~ce.:i'! 
· PanQ.c ginseng 
Acclepiadaceae 

Ascl!?pias WberN'Q ' 
P;·1=,lminaceae 
, il.' ;;atien., balsamina 
Betuiec::ne 

A111U,~ glutmosa 
, Boraginacece 

· Litho3permum ruderale 
,Bromelh(.Jae'. " 

Ananas eomosus 
7'illand3ia aloi/olia 

., " .... ' j , Tillandsia balbisiana 
,. '.' '.',. Til!andsia circinata : 
." . '" '. TiUandaici faseieulata . 

:. Ti/fandsiajuncea ' . 
: Tilland.,iil simulata 
Tillandsia tenui/olia 

'" . 
.: ~ 

, , 

I: . 'Tillandsia usneoides . 
Caprifoliaceae ' 

Sambucus niger 
ChenoI-odiaceae ' 

Beta vulgaris 
.' ,Compositae 
;,," '. Calendula officinalis 

Carthamus tinctorius 
Chrysaetinia me:cicana 
Helianthus annuus 

Cruciferae . i . ':'::' 

<,; l' : Brassica napus .:.:. ' 
• I' , : lJro,9Siea pekinensii. ' 

" :.',' Cyperaceae ,:' .. , 1 j > , 
" ; ,", :.:.-: ' i Cyperus rotundus: ' 

.. , ~,; ':Eup~,?rbiaceae . 
, :. ';":: I;: :,,'R,e,nuseommunlS 

a;n :1,,:::'1:'; ,,:?A::!!tlVd 
,:\ ':;:;:;!i ~- Agrostist~~uis .. ' 

.,' :c'<' - ;, Bromusmollis . 
· Cynodon dactylon . 

i .' Daetylis glomerata 

t., .. 
i 

Eragostris eurvuw 
Festuca protensis 
Festuca rubro ' 

, Festuea arundinaeea 
Hordeum vulgare' i 
Hyparrhena filipenduw . 
Lolium perenne 

Latium rigidum 
' .. , : ~ 

Oryza sativa '. 
Phawris arundinacea 

, Phleum prottmse ~ " ~ ~ '~ . .:~~.t';~.{." .• : r :. ..,. .' ~ ; ..... < 

'to exhlbit' e~t~~genicproperties (Table IX); these same 
. have also been shown to hiduce ovulation (1006). Although , , " Paa protensis 

.. , ',' tbereisl no evidence of positive correlation between these two ' 
" .' prripertfes, it is of interest that the following plants also have been 

',;, ::;nientionad t.o· induce . ovulation: Aralia 'cordata (1006), Citrus' 
','" limon (l00S), LyciuTn cr.inense (1006,1007), and Raphcn'.ts sati-. 
, vUs (1006)-, ...; '\. ;.,,: ,,' :-,." ' ,"; "'. " . 
,': ,,".':A'nillri~;· of phclbihave 'been ~eported from which products . 

, .; ': Were obtained', having properties similar to those' of animal hor
::~~"tlii:ine8; These products ,were not characterized, and no 'further de- ' 

./~~Jails are available., Reviewers (928) have tended to aSsume, that 

. Poa trivialis: . 
8ecale cereale' 

'Setaria ciliolata 

; ". 

, Triticum aestivum: 
~ . .;. ... 

:-'1':::'" .: 
.. :;Zeamays 

. ; ;., ~ -: .': 

" 

,: . 

, 
". , 

-su:. 

Reference 

1319·' 
, I~';3 i.' 

1350 

1351 
1351 

1352,1353 

263,264,1039 

.1354',' " ':, : 

968' 
'~ '.-

177 . . ,;.: 
;::.'" 

i94, 1355 
1355. 
1355', 

"~.J' 
';j 

1355, .) , 
1355 

-, 
: .. :1355 

',-., 

1355. i-. 

1355: .. 
1356 

," : , 
,.:: 

.~, 

1357' 

924, 135~-1~1 . 
1362~ ; 
1363, ' 
1364 .... 
1365; '. 

!i~~i:13J6 
'1367,'·,:!"'·' 

i! 

'.1368 . j .. 

i369 

':: :,.;.;.' 

... , I .. : ,: .'·:f~ . 
.' '. ~ 

... ;.1'.;_:. 

9is,:968, 'L038,137Q.;; , 
1373' .. ,' .,,' , 
1374 . 
1375-1378 
1051 

+ ' 194,1374,1379-1384 
1382,1383,1385 
1386 
1371,1374,1387 
1374, 1387 
1383 . 
1373, 1388 
1051 ,', 

+ 194; 1374, 1379, 1380, 
1383,1389 ' 
1383 

+ 1390 :' 

,+ 

1391, 
1038,1363,1392 
1383 
1383 

+ 1374, i381; 1384, 
1393,1394 
1374,1379,1395 

+ 1396' ' 
1375,1378,1385,1397 
1374 

+ 1385 
1385 

.1051 ', .. 
. +1038,' 1363, 1366, 1389, 

1398-1400 ' . 
1375;1378,1385,1397 

. + 1363, 1365, 1371, 1389, 
" 1401," "i" ,; ,j , 

" , ':~, '( these productS were estiogimic and have included them in tables of, ' 
, ;~-,;'eairogimii:plants.; TheSe claims may, be' Utljustified and the plant.q' . ;;YW~f~B~~~ h,er~;rjtr!t;'~J: i~Tabl~~~~ i.~.; Conval~ri~l ma/alis, 

: t. ..', " : ;;;/\,;:1; , ) i .. :~ :,. (continued) 
: ' 'i.~. c 
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r -.. "":--: .... -..... ,1"<0._.~.! .:-'~,::::::::.:.:...:..:..,;.;..-. ---....:.:... ... , .. -....:-

.. ·r ... • 
• ,.;",.: .,0 0 "':; . '~·E;.":··. 
~ '<7'.("' ' .•. ';".: -.q> .. , 

i~ir~.:l~e ih.~~mpi~~·~~:~.riPort~dt"~;H~~~ E~~~ogell!1: Acti';ity 
, we. u ..... baaill16 ......... _w. _a, 

.1 . "::' -:..:::. ':'.' ;.~ompOlli:ld Name'·,·, Reference 
:,t .. I.'. 

- , 
,~ 

~.' -. -:.:... .... -.:~ .. -, ~ : 
"I .. _.'"~Ufl;O .... ~.Jl, ..... \ ..... _ ~ __ ., 

Anisv'e (CC:.~·XV) '. 
1 !)(il 

.1561 
1172 

_-"A' 

. ·,Asi~tir.l'\Si~_\ (CCCXVI) 
,.Bk.':~I;:nir,A (CCIIT) . 999,1011,1\)31-1034; 

. 12';6, 1259, 1581 
+ 1~£~, ;~~~ 
_ .. ID84-tr:81 

Cl:::::;::lf·'··':~l~;: :;.dd· . 1588 
;:;:;~i-:~.:,·,c iCX'.TilT)· 15S:? 

o ." COull1.1)>il..al (CCLXXXiX) 994, 9",9, 1;)11, 1014, 
.h .. :; :.<~ '-' :0,', ·;~1590·-15!!3 . 

. ", "":" + 1031 1O'14 .' . '.; ;: ','; ..;. 928'- '. 

.. ,1599 
1600 
1601 
1601 

.1601 

.... ! ....•.. 

. ~, '+ .' 999, 1011. 1014, 
.'." ',e,: 1031-1034; 1259, 1273 

: ~ ',928, 972, 1034 
;J}'930, 933. 999, 1011, 

. I •. ;' 1014,1031-1034,1259, 
. ::,:'-;'1592. 1596, HlO2-1601 . 
,,'. 1375; 1478, 1591 

'.><:no.v,,,n,, ' .. .;,;, 1605 
':\'1606, 1607 .; 

It ;"9q'i' 1608-1611 , + ··.1Ina-i615 . 
; .. :.1616 
• ~. '1617 

1618 
i6I9 

. : 928 '. 
; '; + .'1620-1624 
,.,-:-j" 1620-1629, 
.. '·962 -I 

~.':-.. " . 

::7'. 
Table XI -'~'!iative Potency of St.erol Estroge~s, Coumestrols, 
fiud !soiln i.·ones 

__ MW = 'w" _ 

• Compouri-l 

. Quantity Rt'quired 
. to Produce R 

2.5.mg Uterus,. ;'3 
Helative 

" ,Pt?tt!',~~l 

Control 
Diethylstil bestrol 
Estror:e 

_Coumestrol 
Genistein' 
Daidllcin 
BiochaninA 
Formononetin· 
·., ....... wau 

----~~-----------

0.083 
1.20 

240 
8,000 

11;000 
18,000 

, '32.000 

"100,000 . 
" 6,900' 

'" .. ;.35 
1.00 

.. 0.75 
OA6 
0.26 

. • '. ':1' 

Malus pumila, r·tr~elinum ocriSpum,' P;;i.tn~ ~ertJsus, Rheum 
rhaponticum, and Solanum tuberosum (1008) •. .' . _" . 

The metabolism of phytoestrogens in animals has been investi
gawd in the sheep (1004-1014), rat (1015),cow (1016, 1017), fOVil 
(1018-1021), other animals (1022), and liver enzyme systems 
(1023), and the effect of phytoestrogens on the blood in'sheep has 
been studied (1024-1027). :'. '. o.".~, .. , .. " 
o If one inspects the structureS' of the estrogenic sterOls (CXLII 
and CLV-CLVIII). iaoflavor!S (CLIX-CCLXXXVIII), .and 
Coumestans (CCLXXXIX.:.cCCVIII)'. one can.see a striking simi
larity of the skeletal structures of these compounds with the struc
ture ofthe synthetic estrogen diethylstilbestrol (CCCIX). 

Recently, coumestrot· (CCLXXXIX) and genistein (CXCIII) 
were shown to compete with 17p-estradiol (CLVI) for binding sit.es 
on a macromolecular component of the uterus from 6-day preg

. nant rabbits. The binding affinity of these compounds was related 
to their reported estrogenic potency; i.e., one part by weight of 
17p-estradiol, 70 of coumestrol, and 175 of genistein prOduced 
equivalent inhibition of the uptake in vitro of3H-17p-estradiol by 
the uterine receptor. Biochanin A (C,CIII), formononetin 

.' '. (CLXIII), 4'-O-methylooumestrol (CCXCI).sativol (CCXCVI), 
"0';';;/;'::'; .: ~,."and medicagol (CCC).did not sigIiificantlyjnhibit 17ft-estradiol 

_~ _____ !"'"-________ binding, suggesting that free hydroxyl groups in positions 7 and 12 
.' .•. ~ I " • " ~ .. ~~.~.'.. .' .:'.~ :""l.~';' ?c· .~.: • ~ 

if,h!{'.. - '., --.,,:- ., _, 
'. ;.' ~ L~.~ 

-: ... :; 

.1 ,'. ;' 

co 
\. . ..... 
OGlu.GI~.Rham 

... !., .. : ; . ,~. 

HO 
; 

CH 3 CH 20H 
CCCXVI: asiaticoside 

"r I 

i .' 

.! 
• '.- '~~. :' .; ;1 

........ ' 

. ':".", 
;:+ 



HO 

> 

-,"! 

HO 

.' ·f . " 

CCCXIX: diosgenin 

OH ... " 

CCCXXI:phloretin' ,~. . 
Structures of Additional Compounds Having Estrogenic' ~CtlVlltV' 

, .;',' '::C:~H:;'~'!/" i; 

":f 

;~'.;' A~(>" . ~-.. ~ .. 
. i ._ ... :} ~'~~" 
-,"<,'. 

i" ~f·~;~··~· ~"l;:'i 
, ; ',1 I 

.. 

'j'; 

'j 

:.¢CCXXIV; demecoli:in~ '. '. 
. . .. -· .... '.:\~?~.'f ,'~ . 

of coumestans and isot'iavones ~e esS'e~tial . 

OCOC!i3. tioD with the e5trogen receptor; The 7. and 4'_",0, .... , 

and isoflavones te3tad appeared . p' ',rOl!stltogenlii 

COOCH 3 '. . '.' the uterine receptor oilly att:erU-,llellDctn;\'latlo,n 
'., The order or degree of the biolQgical. 

CCCXXIII: vinblas:ine 
; main groups of natural. estrogens w 

sterol estrogens 'were .found to :: . the 

. .,1' ; 

OH 

. . followed by the coumestrols . 
'. ;'.i potency pf each substance, 

bioassay method, with genistein a': rhitrn,rilv 
substance, is given in T~ble XI. . 

Other investi~atorastu~iad the 
flavones and (oumestan-type COllDpiounds, 'l:t~[t~~~nt)~ 

.. '. ;;. trogenic activity· of prunetin ~i 
': ,.'. (CLIX), biuchanin A (CCllI). . 
. , .... ,." the conclusion that tn", 5.hydroxylgroup will;" essem:Ull 

.1'·f: ;..~;. genic activity (928). Genistein, bioch!lniil.A, d.i1d {'J 'rU,:2elW1;W.~'5S··· 
.~j; : troge.lic, while dsidzeinand filrmononetin were . 

. , h';·.:.<:oumestrollCC~~~XIX) w~ fouz:d.t~rbe ma~y 
"', :,. '.,.".! ,; ..... tlva tha..'l an" oftle, lSo11avonOld derivatIves when ..... d~i.n:·~~f;;:~:trn" 

'>".' trarumenally, to·.oviuiectomizecianimal:;.,tOP). 
," .... Leavitt and Meismed99~r report'!d that ilia 

,. , ipropercies were in the' ora-iii- . E!,'el'()ls,telln 
'. ;'-" ~ f ; > formononetin;'~:! .:: ,<: 

1:'; 

"";' I" . . ,; I :: In cddi'::"'! work mE!iit.iOlli(l,I).re,vi()wily;Ol~ii~~ 
OC'" ..... ' Xl031-i034) 

'... H 3 . i . ) L ~ ;: ~ t'~7v(moid d",ri"ntiiv8'''in: 

. j t~ !!t ".c?CX~V:~OdQPhYl1otoxin . i .. ,.:: .. ', .. , ....... : .. :I ...•. ',;.,.!: ... !:.: .. ' .• ~., •... · •.. ' ..•.• ',.:.: •. :~ .•. I.~" .. ~:.: ...... ,?: ..• ,.'.; .. ~.' •• l.i:~\~ ; .~:,; .. . 
.': :' ;.;.; ;;~.~-.J.~!.;.~.~,.~~ .. ' :·.*~_~:: .. 1:1.'.; .. '}_~" .~.: _, 

, 138'/ Journal of p'harlJlaceu,tical Sciences"~'1/' 
. . ;, :.i _:.". ,~:.~'>.!l.~ 1'"' ~~ ;?~t -f-i"i?~ . ,:. 
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,1I~sm 7/as responsible f~r. t~e ,antifertility effect produ~ed b~i '3 

given extract. Furtl~ermore, lack of the use of control (vchicle
treated) .animal, in many studies lea.ves one to guess what would 

. have been. the expected rate of succe~sful pregnancies in' the 
strains and species used had no plant extraCt been administered. 
However. a clue was offered by Khanna et al.(103); in their esti-

.~ ":i'\:-lin nat·i.ir~ll~·~~curring cytotoxic agcn~ have hc.;n Sh~wri to !!"-ivll, till €~ .. ~-~ ~b-mng 100% "inh;l,;tb" of' impl!lntntion" h:d 
e)idt :~:l antifertility effect in !!lbo.atory animsls. either by 10Coal <:ir . ".jgIlificant activity, one showing. at least 50% inhibition had en-
5:;51 ·.':'lk Io<:tes ,:)f administration (70, 1630,1631). FQT ~Il(,' S mm" couragillg 'activli}', and oile showing less than' 50% inhibition had 
POtll'<! to~c: u~sful assn :mtifsrtiHty agent, it v/ould 11:1\'e to be ' no significant activity. " .... " .' .•.. . 
completeiv nCllto:.:ic, without teratogenic mllllifest:::tion in margin- . With-such Criteria in mind, it can be seen th~t ~ome plants listed 

.al d::.os; ~a 100% eff(~tive (70). A number of plant products have in Table III do not appear to' have, anti~ertility activity in spite of 
be'J~1 , ,;own t" encit varying degrees of antifertility activity du(' to' th~ fact that many of these same plants have a folkloric reputation 

· Fot example,\'inbllUltine (CeCXXIII) from Catha;'- '"for having contraceptive activity (Table II). If the fact that species 
. . (ApoC:hilceae), when administered to rabbits, re- ::;', variability (vide supra) could be at least partly responsible for the 

"HI""," 'nf',percentage of normal fetuses at term to 0-33.3%; how~ ":' lack of 'correlation is ignored; it may be considered possible that 
. ., abnormalities produced in a group of 'such 0. lack could be due at least partly to. the testing procedures 
;A11,8tte:lIil)t was made to 'pre\,entthis toxic effect !used. For example; as indicated in the footriotilto Table II, a num-

~~,)~m(i()t[itili.j~>~ldD~inlisfraj~ioD . of glutamic acid, . which 'is '. ber of plants (including: Calotropis. gigantea, Caricci papaya, 
'of vinblastineiri miCe. "Momordica charantia, Dendrocalamus strictua Uraria lago-

.pi'ioi~IVi.pbla~ltirie, Ii 53.6% imnlantntion rate , :( poides., Gloriosa superba, "~per iongum, and Api~m graveolens) 
ue'lIelooiinR' into normal fetuses (70): •. ! have been stated to have antifertility effects although it is possible 

:il\et(QC(::;X:KrVj : from; several:Colchicum ; ; that their 'activity might more narrowly fall into the abortifacient 
on the fetus and noton: ' ~r emmenagogic categories; The plants just named, howeve!, when 

of mgikg BC, d~troyed the tested in. animals, were never administered past the 7tll day of 
tlrl~llm,[ The drug was leoi; effective. pregnancy; that is, they were administered until just barely beyond 

",~<n.~,_"',,_ of 2.5 mg/Jr..g ;p of deme~-; >" . the time of implantation, probably not long enough to test for any 
pr.agrl811lt rl!lts,dE!stlro~'ed all litters when given- be~ abortifacient effect other than a very early actirigone. . " . . 

·w;ii:j.l.9clr gestation,' Fetuses 8~owed marked edema, A few of the plants listed in Table II as haVing a folkloric repu-
It.,.;';'";;"lii"",i,, staining of internal.organs and skin 6-12 tation as aritifertility agents are reported in Table III 8S having an-

'~7tl1r !!:ftet','iudmliniistl~atjion the drug. No gross abnorma1ities were' "tiovulatory activity; these plants are Apocynum aridrosaemifol-
nh~"'I'V.',rI in a few surviving fetuses of rats iUni, Asclepias hallii, and Hibiscus rosa-.~inensis. Semecarpus an-

'i~i~~~iiiiit(C~(~~~:V) '"., ",; ,: i' ',; acardium, Mallotus philippinen.~is, Ricinus communis, Abrus 
ic; 'lignan derived from Pod.oph')'l~: .. ' '. precatorius, and Plumbago zeylanica also are listed in both Ta-' 

administered ~ mice as a singltf . bles II and IlL These plants, however, apparently have not been 
",,~'· •• ;tl" .... immediately after detection. tested for antiovulatory activity. As indicated in Table III, extracts 

. thereafter;,Pregnancy did,' . of these plants have been administered toanimalii following mat
S days'or,more'aftercopulationo" . ing and have been shown to be ineffective in inhibiting pregnancy 
copulati~n; podophyllotoxin was' . under these conditions, probably due to al~ck of iriterceptive ac-
;.' ;~:i"~:"";" :Ch.~ ~':"- : ; ~ tivity and/or anti-implantational activity per s!!'(vide supra), That i 

II andItI have a. folkloric these plants do not possess antifertility activity by means of an an-' 
shown some degree of an.' ';', tiovulatory effect has not been shown. . . i .. ,. ;','; -'; :,: .. 

gives the names .. . .' Scheme !suggests a means by which one may testfor'the various . 
are Imown in con~.: : pOsSible mechanisms of antifertility activity in ,the female.mam- . i 
which:have shown:, ': mal. If one merely wishes to determine whether ~ given extract has' 

~~~~1~t~~~~~1~~;:~~f~: and owe their antifertil~· contraceptive, interceptive; and/or abortifaCient activity, the en
i, mElr.nariisnl. Known cytoioxicngentS are also in~, ; ..tire procedure can be carried straight through. If activity is dem-

in Table XII.. . .:. ' : onstrated early in the scheme, obviously additional animals will be 
. ;~"~;i;i:,;, ';' .. "', i fji required to examine for later effects. As indicated earlier in this 
>':';/DISCUSSION '~. paper, a given compound may inhibit fertility by more than one 

",. '. ..' i.' "'i'i,;;e ';",' ,,'J . .Ie .' . ..' ...•• '.' mechanism and/or at more than one site. The offshoots at the 
,-':t{c~ 'iriT~bYemth~tthJ ~ffe~is;'or 'lack thereof, ~fright of the scheme indicate the means by which further details 
various~plan~ extracts' on the 'fertility oflaboratory animals haS . "concerning mechanism(s) of action may be elucidated_ The rat, 
beeri,expressediri'a.numberof ways by different workers. In the which appears to be the mest commonly used test species, is the 
light of current k!l()wledge concerning the reproductive cycleso( ,species. indicated in Scheme I; other species, of course, have been 
the various laboratory sp'ecies (vide supra), it sometimes has not . and can be. used, but variations among their reproductive cycles 

· been clear from the procedures and data I'eported by !'ome workers ; (Table I and Ref. 4) should be considered. 
· illi to how they arrived at their coriclusions that a partictilar mecha" It appears, then, that investigators interested in the further 

I .,.' j; ~-:- ·'k i>~". ,.~t. ~~ ; 

;rable XII-':Pbnt's Whose Alleged or be~onstra.tedAnti;'~rtility Activity Could Be Explained un the Basis of Cytotoxicity 

PiantName '. _ .Cytotoxic Agent 

'oi 
:< Annim;ceae : h ';, t . 
.' AnnO/la squamosa, Cytotoxicity 

Apocynaceae .' .. ,.. . 
. Apocynum androsaemifolium Card enol ides 

,;'Apocynum cannabinum AiJocannoside, 
Catharanthus roseus : Vinblastine, vincristine, 

j 

'<:i' .- ;:.: ;-.", ; i ~. r; . _~: leurosine, leurosiyine, 
. , ,,'< .. \";" . :: j,,:. ':', '. rovidine; leurosidine 

,'<.i:,·"Cerbera mangha.~·· .!' i: Cardenolides 

T';~:k,i,,~. %$Ti:;7E2;~;:.J; 7j, .,hl( i'~\;;~:$f:g;: . 

.1 

~ 'i 1 -, . 

Reference 

1640 
, ~. i 

1632. 1633 
1634, 1635 
1636 

1632 
1632 
16i! 
1632 

"'1.j 

'J' 

;', 't ,;. "(continued) 
! 
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".'I.,,,,(,,;:~,~:~:~~~~~~I~l~~i:~~~:~~'~ty : :. } ,i>erpil~i~l:;: t • '~'.!. " '. .'~; , \'r:::r . 
. efi.,ect"1)o h~th. alamusand/or~itiiiWy' " :" '~,'.; . :.;'; > " :,';.,!i 

(antlgonllGotrophic l :" , ' . . t. ..... +., 
. . ' .' ,- I ,'.:' . measure hormone lc,rels in serum and pituitary .examine· rats for ovulation (antiovulatory) 

corltirlUe daily dosing offemales and examination of vaginal smears . ~; i .,.. '. ; '. )" . ' :. . , 
of estrogeo and/or progesterone due to peripheral antagonism or central inhibition: .;. . ;:, i ; " 
. -. ,.... ' .. ' ." " c..·,· • '. '.. . ': j : '." : '. 

continue dosing femnies Daysr:'7; sU;p smearS· I' ': c' ,.: ,'i; .;" . 
.. oviducts,ovaries,anduteriDaysl-7for:' . '''';'[0 '·1;" 

. ..; - : . 1. occurrence DC ovulation (contraceptive): . . . .', .. .', .... ;: .. ~. 

'i 

,~. , 

.': ;".' 

. : ...... , .. ' '''3: alt.erationofovatmnsport· .: '. . ...,' ."!:' : .. ,.! 
,~, .; , 2. occurrence offertUization ':. }': ".-,. . ..... ,: . ::,' .' . 

.~ 1~ ,,,,::, ., '4: luteolyticecrec.t.s : interee tive ~: -,:. . ;',~ '~': :,' ,:.~:::.;'~ 
""",- •.. \1'.',': fo":: 5.'cytotoxiceffe~tsonferti!izedova p, .' . .o! , 

. :,;. 6. occurrence of Implnntatlon 

.l!Oiiltil~UE!·dCIS·ing· . (anti· ~~f~a:~W~~I~Jing Day 19"[ .. ;. ;,: 
'weight: contraception or interception. 

r;':,Olee(Wl.g. Jossofweightg~ined: resorp~ion· .} (b rt'f • t) 
'·Ii" . . .. a 0 1 aClen 

.' ~xt~act tor u~rirle &timulsnt acthity ;, 0 • 

~Pf!~;~~':~~n~n?:C~ !~f~~u~e~ snd.io~ i~pl~nt.~ii~n lIites with number of corpora lutes of pregnancy'('~istologicaI1Y) 
.. ";~r;'n>..,..j.l (living), abnormal (living and nonliving), and/or resorbing fetuses and/or number of implantation !:lites 

0:.' ",., .. ' '. .' . , i. . . 'r: .. 
femaiesnotmatil!g: continue i10usityt with malcs for 19 daYs: autopsy on 20th day 

I • 

examine pituitary hiEitoJlogicailly 

SclJemcl 
/, ...... , 

. 'a~urce ~t' riew ~tifertility agents should no~ 
. been:pr~senied herein. First, a proper d. 

t.~cheDle· 1) should be followed in the testing that win . 
t!ri111itil~ga,tor' to detect plants; the 'activity of which may 

MMtituenlhl havi~g'8 mechaniSDi of interest. Second,: 
pul)!isl' Ile'd ; datil that many studies have lacked 

i:~onl;rolsi 'irehicle,.u,liated' animals should always be stud~·. 
. , caD know the nomiai . 

Dliirtit~l!1I' strain' and . species of allimal. 
. . amgle .ilolvent extract for testing: 

'shown in the case 'Of Medir.ago sativa that 
. estrogenic, that the. chloroform e:;tract was 

that the' .·add-WIlter extract interfered with 
:~":':E;~C ::~-=~.i-;': (141). In'the case of Ocimum sanctum, the 

showed 80% antifertility activity, the petroleum . 

·>.';:;i:'~Z;;(P:\\ 

:;.~H\i;;:>~:;· .; 
::' ~ 

. ~. '. . . '. 
" j 

. Plant Name. 

Ai7.o~c~aEi :"'~"'.'j.! 
Trianthema pentandra '. ; 
'Trianthema portulacastruni ,. 

Amaranthaceae . 0 ! . " 

Ach)'rantMs as,:era . ~ .•. 
Amuranthu.~ retrollexus . 

'. Amaranthus spinosus 
Amaryllidaceae 

8tenomesson varil'gatum 
Anacardiaceae ' 

Rhus trilobaia 
8emecarpus ullllcardium. 
8elllecarpus stei/at'] . 

Annonaceae 
Artnbotrvs odoratis,imu,~ 

Araceac .: 
Acarus calamlls 
Allthurium tessmannii 
Arisaema atroruben.> 
ArioRal'ma triphyllum 

. Philodendron dyscarpium . 

: . j, 

" ; 

. . ;.. ~ 

ether extract 60%, and the ethanol extract less thao 50% (99). 
To separate plant material for testing into fractions of differing 

polarity, it seems that each plant should be extracted first with pe
troleum ether. The marc should then be extracted with either eth
~ol or methanol, with this extract being partitioned between chlo
roform and water. The resulting three extracts, i.e., petroleum 

. ether, chloroform, and water, should then .each be evaluated for 
antifertility effects; one should not rely 00 an evaluation of a single 

, solvent extract alone. . 
. Finally, . the plant names pre~ented in Tables II and m have 
. : been examined and cOmpared with the data presented in Tables 

IV-XII. From this comparison, we have deleted all plant names in 
Tables II and m that have also been found in Tables IV-XII. This 
new list of suggested plants to investigate for antifertility.activity 
is presented in Table XIII';, 

. Plant Parta 

.PL 

LF 
RT,SD 
RT 

LF 

RT 
IF 
RZ 
RT 

. IF . 

. Reference 

192 
192 

192" 
169 
i71 

92 

92 
90.103,192 
92 

104 

91 
92,93 
92 . 
90,92 
92,93 

(continued) 
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INHIBITION OF GLUCAGON AFTER IN VITRO 
MIXTURE WITH LITHO SPERM 

W. R. BRENEMAN AND MARVIN CARMACKl 
Departments of Zoology and Chemistry,2 Indiana University, Bloomington, Indiana 

ABSTRACT 

The hyperglycemic effect of glucagon in the fowl was inhibited after its mix
ture in vitro with cold-water extracts of the plant Lithospermum ruderale. 
Spray-dried powders prepared from the cold-water extracts also inhibited 
glucagon activity after in vitro mixture with the hormone. A preliminary 
fractionation of the spray-dried powders by paper-column chromatography 
yielded several fractions, some of which were active. The active fractions were 
eluted by water from the column. The in vitro inhibition of glucagon appears to 
parallel the "inactivation" of pregnant mare serum and other protein hormones 
which follow in vitro mixture with lithosperm. 

Very high dosages of the spray-dried lithosperm powder given either sub
cutaneously or intravenously did not produce hypoglycemia in pullets, cock
erels, or laying hens. It is concluded that in vitro inactivation of glucagon 
occurred in the experiments reported. 

KEMPER, Loeser, Opitz, and Schwartz (1) have recently reported 
that the administration of extracts of Lithospermum officinale low

ered blood-sugar level 45% to 55% in 3 out of 5 rabbits tested. This sug
gests that extracts of Lithospermum may affect carbohydrate metabolism 
and adds another item to the list of physiological mechanisms reported to 
be influenced by extracts of this plant. Accordingly, some of our observa
tions relative to the inhibition of glucagon activity by extracts of Litho
spermum ruderale may contribute to a better understanding of this latest 
phenomenon. 

The in vitro assay procedure for lithosperm3 activity developed by Noble 
and his co-workers (2, 3, 4) has been used for screening numerous chemical 
fractions. Since in vitro mixtures have been reported by Noble to result in 
an inactivation of pregnant mare -serum, interstitial cell-stimulating hor
mone, luteotrophic hormone, and thyrotrophin, we wished to determine if 
our lithosperm extracts affected these and other protein hormones. Atten-

Received October 28, 1957. 
1 This work was supported by Grant Number C-2415 of the United States Public 

Health Service. 
2 Contribution Number 651 of the Zoology Department and 814 of the Chemistry 

Department of Indiana University. 
3 The term litho sperm is used as a convenient generic designation for the hormone 

inhibiting principle or principles present in any members of the genus Lithospermum 
without committment as to their chemical identity. 
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tion was first directed to insulin because its molecular structure and amino
acid composition are known. It was hoped that if lithosperm inactivated 
this hormone it might be possible to determine the exact nature of the 
inhibitory process. The interesting results of our first lithosperm-insulin 
mixtures and the availability of both amorphous and crystalline glucagon4 

subsequently led us to extend our investigations to the latter hormone. 

MATERIALS AND METHODS 

Single-comb White Leghorn cockerels and pullets from 40 to 90 days-of-age were 
used as test animals in all but one experiment. The procedures followed were those out
lined by Beekman (5). The birds were fasted for twelve hours, weighed, and than al
lowed to feed for four hours before administration of test solutions. The amounts of in
sulin and glucagon injected were on the basis of kilograms of body weight of the fasted 
animals. The lithosperm extract in the preliminary insulin experiments was mixed with 
the hormone and incubated at 37° C for two hours. Incubation was omitted in the gluca
gon experiments because it was discovered that a change in hormone activity would 
occur without incubation after mixture for only one hour. The volume of the lithosperm
hormone mixtures was 1.0 m!. The lithosperm preparations were approximately pH 
7.0, therefore, it was necessary to adjust the lithosperm-glucagon mixtures with glycine 
buffer to a pH of 9.5 or 10.0. 

Since the amount of insulin-lithosperm or glucagon-lithosperm mixture received by 
the birds was adjusted for body weight, the quantity injected intramuscularly usually 
was only 0.15 m!. Blood samples were taken for glucose determinations both before 
injection and, except in the insulin experiment, one hour after the administration of the 
solutions. The blood-glucose determinations were made according to the Folin and 
Malmros micro-method, Horvath and Knehr (6). 

Dried whole overground parts of Lithospermum ruderale secured from commercial 
suppliers were used as the starting materiaL The dried plant was finely ground in a Wiley 
laboratory grinder and was usually powdered still finer in a hammer-mill. Extracts were 
made at room temperature with 10 parts of deoxygenated water per part of plant. Sev
eral successive extractions generally were made and combined for further processing. 
The best material was obtained if the first washings were not combined with the bulk 
of material to be worked up. Filtration of the mass was very difficult and was most 
successfully achieved in thin layers, with the aid of pressure and with filter aids such as 
Supercel. The clarified solutions were evaporated as rapidly and gently as possible under 
reduced pressure. A combined procedure was advantageous, involving a partial con
centration in an efficient flash-evaporator followed by a complete drying to powder in a 
spray-drying apparatus. As an alternative, a freeze-drying technique may be used in
stead of the spray-drying to remove water. The water-soluble constituents of the powder 
prepared as described contain some organic and inorganic salts and probably also 
saccharides (they ferment rapidly and support the growth of molds). 

Several methods have been employed for the fractionation of extract powders, but 
only one preliminary experiment on fractionation is included in this report. An early 
effort was made to separate the constituents by means of chromatography on columns 
packed with cellulose powder. The chromatography of 10 grams of an active lithosperm 
powder was conducted on a column four inches in diameter containing one kilogram of 
Whatman Standard Grade of cellulose powder. The extract was mixed with a small 
amount of cellulose powder and carefully placed on the top of the packed column after 

4 The glucagon used in this study was supplied through the courtesy of Eli Lilly 
and Co., Indianapolis, Indiana. 
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which the initial eluting solvent, 3: 1 acetone-water was added. The solvent was grad
ually changed to pure water by the slow addition of water: The fractions used for the 
data in Table 5 were prepared in this manner. 

RESULTS AND DISCUSSION 

It may seem unusual to employ the fowl instead 'of a mammal as a test 
animal for these studies, especially since the cat is excellent for glucagon 
assay. Beekman (7, and unpublished data) has shown that blood-sugar of 
the fowl will be elevated 45% by as little as 0.1 J.'gm. of crystalline gluca
gon. Staub and Behrens (8), on the other hand, state that the cat requires 
0.2 J.'gm. for this increase. Furthermore, the maximum response in the 
fowl is not reached until at least 25.0 J.'gm. of glucagon is given whereas a 
maximum response is achieved in the cat with 1.0 J.'gm. to 2.0 J.'gm. The 
log of glucagon dosage against the rise in blood-sugar in the fowl is a 
straight line from 0.2 J.'gm. to 50.0 J.'gm. per kilogram of body weight. The 

TABLE 1. EFFECT OF INSULIN AND INSULIN PLUS LITHOSPERM* ON BLOOD-SUGAR 
OF WHITE LEGHORN FOWL 

(Percentage change 90 minutes after administration) 

Insulin Lithosperm No. of animals % change blood-sugar 

6.7 units insulin plus 250.0 mg. eq. t 
6.7 units insulin plus 500.0 mg. eq. 
1.0 unit/kg. body weight 

2 
2 
2 

-21.9 
-46.1 
-20.7 

* Incubated for 2 hours at 37° C. Each bird received 1.0 unit per kilogram of body 
weight thus the injection volume was about 0.15 m!. of the lithosperm-insulin mixture. 

t Milligram equivalent of the original dried plant. 

responses are remarkably reproducible as will be illustrated by the gluca
gon controls in Tables 2 and 4 of this paper. Finally, it has been reported 
by Vuysteke and De Duve (9) that the glucagon content of the bird pan
creas is six times greater than that of the mammalian pancreas. Since we 
are interested in analyzing the possible effects of lithosperm on both endog
enous and exogenous glucagon, the fowl is especially advantageous for 
our studies. 

Table 1 presents the blood-sugar changes which accompanied the ad
ministration of insulin alone and following its incubation for two hours at 
37° C with lithosperm. Although these data are very limited, they indicate 
that lithosperm did not inhibit insulin action and this result is in harmony 
with the observations of Noble et al. (2). For this reason, we did not wish 
to extend these experiments at this time. We were interested, however, in 
the observation that there appeared to be a greater decrease in blood-sugar 
level in those birds given the 500.0 mg. eq. lithosperm-insulin mixture 
than in those animals which received insulin alone. Two possible explana
tions for this observation were suggested: first, that there might be a trace 
of glucagon in the insulin preparation and that. the action of this exogenous 
glucagon might be inhibited; or second, that the 75.0 mg. eq. of lithosperm 
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which was injected (0.15 ml. or 15% of the 500.0 mg. eq. in the mixture) 
might inhibit endogenous glucagon. Accordingly, it was decided to test 
directly for possible in vitro inhibition of glucagon and also to examine the 
possibility that lithosperm might produce hypoglycemia by its action in 
vivo. In the first experiments, various concentrations of a cold-water ex
tract of dried plant were mixed with glucagon in vitro. These data are pre
sented in Table 2. 

A'" 

Bt 

The dosage of amorphous glucagon in this and all subsequent experi-

TABLE 2. DECREASED HYPERGLYCEMIC ACTION OF GLUCAGON AFTER MIXTURE in vitro 
WITH LITHOSPERM PREPARED AS A COLD WATER EXTRACT OF DRIED PLANT MATERIAL 

Glucagon Lithosperm No. of % increase % decrease 
animals blood sugar in activity 

500.0 I'gm. plus 1 .0 mg. eq. lithospermt 6 + 54 -44.3 
500.0 I'gm. plus 10.0 mg. eq. lithosperm 6 + 38 -62.5 
500.0 I'gm.xus 100.0 mg. eq. lithosperm 6 + 13 -83.5 
75.0 I'gm. g. of body weight 6 + 97 

500.0 I'gm. plus 0.5 mg. eq. lithosperm 3 + 78 -23.6 
500.0 I'gm. plus 5.0 ;m.g. eq.lithosperm 3 + 68 -34.4 
500.0 I'gm. plus 25.0 mg. eq. lithosperm 3 + 22 -78.4 
75.0 I'gm./kg. of body weight 2 +102 

'" Mixed at room temperature for 2 hours before injection 
t Mixed at room temperature for 1 hour before injection. 
Injection volume was about 0.15 ml. for the lithosperm-glucagon mixtures 80 that each 

bird received 75.0 I'gm. of glucagon per kilogram of body weight. 
t The dosage of lithosperm is in terms of milligrams equivalent of the original dried plant. 

ments was 75.0 JLgm./kg. of body weight. This amount of glucagon is suffi
cient to produce approximately a 100% increase in the blood-sugar level 
of the fowl, a fact demonstrated by the figures for the two control series 
in Table 2 in which the glucagon produced increases of 97% and 102% in 
the blood-sugar. The two groups of treatments in A and B are not exactly 
comparable experiments. They were performed at different times and the 
lithosperm-glucagon mixture was allowed to stand two hours before injec
tion in one series and only one hour in the other. Neither mixture was incu
bated. Remarkably good correlation existed, however, between the 
amount of lithosperm used and the percentage decrease in glucagon activ
ity which was observed. The mixture of the glucagon with as little as 0.5 
mg. eq. of lithosperm had a slight but definite inhibitory effect on the hy
perglycemic action of the glucagon. Except for the slight reversal in the 
degree of inhibition produced by the 1.0 mg. eq. and the 5.0 mg. eq. dos
ages, the results were remarkably constant. This reversal of effect will be 
commented on later. In general, inhibition was greater as the dosage of 
lithosperm increased. Furthermore, the 0.5, mg. eq. and the 1.0 mg. eq. of 
the lithosperm-glucagon mixtures were clear and almost colorless. There 
was no evidence of precipitation. We believe that this is significant since 
it has been suggested that in vitro mixture of lithosperm with other hor-
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mones might be effective' as a result of precipitation of the hormone. The 
data in Table 2 demonstrate that glucagon action was inhibited by the 
cold-water extract of lithosperm after mixture at room temperature for 
two hours in the case of experiment A, or after mixture for only one hour 
at room temperature in experiment B. The results show that it is not 
necessary to incubate the mixtures, which avoids the possibility of heat 
inactivation of the hormone. 

The light brown powders, prepared under the mildest conditions de-

TABLE 3. BLOOD-SUGAR DETERMINATION ON FOWL GIVEN LITHOSPERM 

No. of Animal Treatment Blood-sugar animals 

Subcutaneous administration 
2 Pullets Control 173 mg. ~ 
2 Pullets 2.5 mg. lithosperm 2 X daily-4 days 177 mg. 0 
2 Pullets 5.0 mg. lithosperm 2X daily-4 days 188 mg. 0 
2 Pullets 10.0 mg. lithosperm 2X daily-4 days 183 mg. % 
3 Pullets 20.0 mg. lithosperm 2X daily-4 days 176 mg. % 

4 Laying hens Controls 160 mg. % 
4 Laying hens 250.0 mg. lithosperm 2 X daily-5 days 161 mg. % 

Intravenous administration 
2 Cockerels Control 175 mg. % 
2 Cockerels 20.0 mg. lithosperm 178 mg. % 
2 Cockerels 20 .0 mg. lithosperm 181 mg. % 
2 Cockerels 20.0 mg. lithosperm subcutaneously followed 40 

minutes later by 20.0 mg. lithosperm intrave-
nously 177 mg. % 

Blood-sugar change minutes after injection 

20 40 60 90 120 150 180 

2 Cockerels Controls -1% -8% -12% -20% -7.5% -8% -5.5% 
2 Cockerels 33.3 m~. 

LSPM kg . 
intrave-
nously -5.5% -4.5% -15% -16% -3.5% 3% 11.5% 

scribed earlier, keep well in cold-storage and dissolve readily in water with 
little or no insoluble residue. Tests for biological activity of these powders 
proved them to be low in toxicity and very potent in the inactivation of 
pregnant mare serum. Such a powder prepared for us by spray-drying by 
Dr. Bryce Douglas at the Smith, Kline and French Laboratories has been 
used as a reference substance and has retained its activity for more than a 
year. It was decided, therefore, to use this powder for three purposes: first, 
to test whether it would produce hypoglycemia per se; and second, as a 
starting material for the possible fractionation of lithosperm by paper
column chromatography. A few representative experiments designed to 
test the possible hypoglycemic effect of this lithosperm powder in vivo are 
shown in Table 3. 

It will be noted that a wide range of dosages from 2.5 mg. to 250.0 mg. 
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were used and that the birds received amounts of lithosperm which in 
most instances exceeded those injected when lithosperm-glucagon combi
nations were given after in vitro mixture. For example, the birds which 
received the maximum amount of lithosperm in Table 2 actually were 
given only 15.0 mg. eq. of lithosperm since they received 0.15 m!. of the 
lithosperm-glucagon mixture (500.0 }tgm. glucagon plus 100 mg. eq. of 
lithosperm). Injections were made subcutaneously and with the supposi
tion that subcutaneous injections given twice daily might provide a rather 
constant level of lithosperm in the blood stream. The lithosperm was also 
administered intravenously in a few instances. 

Pullets which received from 5.0 mg. to 40.0 mg. daily of lithosperm sub
cutaneously did not demonstrate any hypoglycemic response to the litho
sperm. In order to test the possibility that a higher dosage of lithosperm 
might be necessary to produce a hypoglycemic effect, 250.0 mg. of litho
sperm was injected subcutaneously twice daily into laying hens for five 
days. The blood-sugar level in these birds also was not altered. It is inter
esting, however, that egg-laying ceased in these hens after the first day of 
treatment and at the end of five days the ovaries and oviducts had re-
gressed to the non-laying condition. ' 

The route of administration was checked next. It seemed possible that 
lithosperm given by intravenous injection might act more rapidly and be 
effective. Cockerels which received lithosperm intravenously, and by both 
intravenous and subcutaneous injection, however, did not have their blood
sugar levels significantly changed. The possibility that the effect of litho
sperm could be very short lasting and, therefore, could be missed wheJ 
blood samples were taken only after 60 minutes was the next point to b. 
checked. Cockerels were injected intravenously with lithosperm and bloo. 
samples of both control and treated birds were taken every 20 minutes fc 
three hours. There was a slight decline in the blood-sugar of lithospen 
injected cockerels during the first two hours, but the controls showed 13 

equal or even greater drop during the same periods. It must be conclud( 
from the data in Table 3 that under the conditions of these experimen 
using a spray-dried powder over a wide range of dosages that hypoglycen' 
is not produced in the fowl by our present lithosperm perparation. 

Since it is possible that the glucagon inhibiting activity of the lithospe 
might be lost by the spray-drying, attention was next directed to the stl! 
of the effect of mixing this material with glucagon in vitro. The data sho 
in Table 4 are for a series of birds which received injections of gluca: 
after its mixture with small amounts of spray-dried powder for one h 
at room temperature. The dosages ranged from a low of 0.01 mg. to : 
mg. of powder but the amount of glucagon, 75.0 }tgm./kg. of body wei 
remained the same. . 

Attention should be directed to the 98.5% increase in blood-sugr 
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the glucagon control series. This value is very close to the 97% and 102% 
figures for the controls in Table 2. The inhibition of glucagon activity by 
lithosperm powder is evident at all of the dosages used. More experiments, 
of course, should be performed before much significance can be ascribed to 
the results of the 0.01 mg. and the 0.10 mg. treatment levels. Additional 
tests also should be done to ascertain if there is a difference between the 
3.00 mg. and the 4.00 mg. dosages. It is of some importance to note, how
ever, that Graham and Noble (4) have observed that high and low dosages 
of some lithosperm preparations are more potent inhibitors of PMS activ
ity than are dosages in the middle range. It will be recalled that there also 
was an indication of reversal in the degree of response between the 1.0 mg. 

TABLE 4. DECREASED HYPERGLYCEMIC ACTION OF GLUCAGON AFTER MIXTURE in vitro 
WITH SPRAY-DRIED LITHOSPERM POWDER PREPARED FROM A COLD WATER EXTRACT 

Glucagon Lithosperm No. of % increase % decrease 
animals blood-sugar in activity 

500.0 I'gm. plus 0.01 mg. lithosperm* 10 +72.9 -25.9 
500.0 I'gm. plus 0.10 mg. lithosperm 10 +77.0 -21.8 
500.0 I'gm. plus 1. 00 mg. lithosperm 5 +67.8 -31.2 
500.0 I'gm. plus 3.00 mg. lithosperm 5 +39.0 -60.4 
500 . 0 I'gm. pI us 4.00 mg. lithosperm 5 +39.0 -60.4 
500.0 I'gm. plus 5.00 mg. lithosperm 10 +12.5 -86.3 
75.0 I'gm./kg. of body weight 25 +98.5 

* Mixed at room temperature 1 hour before injection. 
Injection volume was about 0.15 ml. for the lithosperm-glucagon mixture so that each 

bird received 75.0 I'gm. of glucagon per kilogram of body weight. 

eq. and the 5.0 mg. eq. dosages in Table 2. It may be possible that addi
tional data will demonstrate a phenomenon here which is similar to the 
PMS inhibition. Regardless of the vagaries of the dosage responses, it is 
evident that inhibition of glucagon action does occur after its in vitro mix
ture with the spray-dried powder. The 5.00 mg. of the powder actually 
produced a slightly greater inhibition than did the 100.0 mg. eq. of the 
cold-water extract. The 3.00 mg. and the 4.00 mg. amounts compare favor
ably in their action with the 10.0 mg. eq. and the 25.0 mg. eq. quantities 
of the cold-water extract. When it is remembered that the birds injected 
with the 1.00 mg. lithosperm-glucagon mixture actually received only 
about 0.15 mg. of lithosperm, it is difficult to see how the 31.2% decrease 
in response could be accounted for by hypoglycemia produced in vivo. 

The stability of the spray-dried powder and the evidence that it also 
would inhibit glucagon action after mixture in vitro, encouraged us to 
attempt some preliminary fractionations on a paper-column. The plant 
powder constituents were divided by the paper-column into a number of 
broad bands which showed differences in gross properties. The only bands 
tested in this experiment were those which we designated as one to five: 
with one being the 3: 1 acetone-water soluble material which was the first 
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to pass through the column. Approximately 20 fractions were tested in· all 
and the data presented in Table 5 were selected as representative of the 
results. Unfortunately, the experiments were not as critical as they might 
have been because of two factors: first, we were forced to use older birds 
(90 days-of-age) which do not respond as well as younger birds; and sec
ond, the glucagon was in solution for two weeks before use. In spite of these 
deviations in procedure, the results clearly demonstrate that there is a dif
ference in the rate at which the active principle migrates through the 
paper-column. 

Thefirst fractions, 1, 2, and 3, eluted by the acetone-water mixture pro
duced no significant inhibition of glucagon. Fraction 4 and especially frac
tion 5 definitely inhibited glucagon activity. It is apparent from these pre-

TABLE 5. DECREASED HYPERGLYCEMIC ACTION OF GLUCAGON AFTER MIXTURE in vitro 
WITH PAPER-COLUMN CHROMATOGRAM FRACTIONS OF LITHOSPERM 

Glucagon Lithosperm No. of % increase % glucagon 
animals blood-sugar inhibition 

500.0 J.lgm. plus 5.0 mg. * fraction 1 4 +68 0 
500.0 J.lgm. plus 5.0 mg. fraction 2 4 +73 0 

75.0 J.lgm./kg. control for 1 and 2 4 +67 

500.0 J.lgm. plus 5.0 mg. fraction 3 4 +39 - 9.3 
500.0 J.lgm. plus 5.0 mg. fraction 4 4 +31 -28.0 
500.0 J.lgm.,Xlus 5.0 mg. fraction 5 4 +14 -67.5 
75.0 J.lgm. kg. control for 3, 4, and 5 4 +43 

* The dosage of litho sperm is in milligrams of material recovered from the column. 
Injection volume was about 0.15 ml for the litho sperm-glucagon mixture so that each 

bird received 75.0 J.lgm. of glucagon per kilogram of body weight. 

liminary results that the fractions which inhibit glucagon are held rather 
firmly on the column and come off during the elution with water and as the 
concentration of water increases. The degree of inhibition produced by the 
5.0 mg. of fraction 5 was greater than that which followed the administra
tion of the 10.0 mg. eq. of the whole plant extract. It should again be noted 
that there was no evidence of precipitation of hormone in these litho sperm
glucagon mixtures. Fraction 5, especially, was clear and almost colorless. 

The inhibition of glucagon activity following its in vitro mixture with 
litho sperm as reported here parallels closely the results reported for other 
hormone-lithosperm mixtures. The extensive data for pregnant mare serum 
"inactivation" by lithosperm appear to us to be very comparable. It seems 
highly improbable that the lower response of the birds to the glucagon 
after mixture with lithosperm could be due to in vivo inactivating mech
anisms. For example, hens which received 2500 mg. of litho sperm powder 
in five days had blood-sugar levels within the normal range. This is a 
marked contrast with the mixture of as little as 1.00 mg. of the same pow
der in vitro which produced a 31.2% decrease in the response to glucagon. 
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This occurred in spite of the fact that only 0.15 mg. of the lithosperm was 
injected (0.15 ml. of the 1.00 mg. lithosperm-glucagon mixture). It is our 
opinion, therefore, that glucagon is being inactivated by lithosperm when 
mixed in vitro. 

It is obvious that additional questions remain to be answered. First, 
assuming that inactivation does occur, what is the nature of the change in 
the glucagon molecule? We have been able to demonstrate that crystalline 
glucagon will be inactivated as well as amorphous glucagon (unpublished 
data). Furthermore, the active principle of lithosperm has been further 
fractionated using more refined techniques (unpublished data). We be
lieve, therefore, that we have methods available for attacking this par
ticular problem. Second, we are puzzled by the apparent lack of in vivo 
effect on blood-sugar of the lithosperm. This is especially true since Loeser 
and his associates have reported such in vivo action in rabbits and we have 
demonstrated that the same powder used in the glucagon experiments 
inactivates gonadotrophin and thyrotrophin in vivo in chicks. Lithosperm, 
however, is a very complex substance and it is hoped that its further frac
tionation will assist in resolving this question. Experiments are proceeding 
using the more purified fractions now available. Liver slices also are being 
employed for the assay of some of these preparations. 

Fortunately, the stability of the lithosperm powder has greatly extended 
the range of studies of this plant material. Furthermore, the speed with 
which glucagon activity is inhibited by lithosperm provides a rapid and 
convenient assay procedure for the various fractions which may be secured 
from a paper-column or by other means. As was noted in the discussion of 
Table 4, it is now possible to test for activity in samples of lithosperm of 
less than 1.00 mg. in amount. Accordingly, a few milligrams of lithosperm 
powder may now be assayed for inhibitory effect against glucagon, preg
nant mare serum, and thyrotrophin. 
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·THERE has been a continuing inter-
est in the effects of extracts of 

Lithospermum ruderale on the inactiva
tion of various protein hormones. Crans
ton (1945), Drasher and Zahl (1946), 
Cranston and Robinson (1949), and 
Drasher (1949, 1950) were the first to 
demonstrate that feeding dried Litho
spermum ruderale to mice would inhibit 
ovulation and produce extended periods of 
diestrus. More recently, the Canadian 
workers in Noble's laboratory and the 
German investigators under the leader
ship of Loeser have reported that extracts 
of several species of Lithospermum in
activate pregnant mare serum, inter
stitial cell stimulating hormone, and 
thyroid stimulating hormone after mixure 
in vitro and in vivo. An extensive series of 
papers has appeared from each labora
tory, notably by: Noble, Plunkett and 
"I:aylor (1950); Plunkett and Noble (1951), 
Noble, Plunkett and Graham (1954), 
Graham and Noble (1955); and Loeser 
(1955), Loeser and Wernze (1955a, b), 
Loeser and Opitz (1956), Kemper, Loeser, 
Opitz and Schwarz (1956), Kemper and 
Loeser (1957). The hyperglycemic action 
of glucagon in fowls also has been in
hibited after in vitro mixture of this hor-

., 1 This work was supported by grant number C-
2415 of the United States Public Health Service. 

2 Contribution No. 644 of the Zoology Depart
inent and No. 808 c;>f the Chemistry Department of 
Indiana University. 

8 This paper is part of an extensive inter-depart
mental research program. The authors also wish to 
express their indebtedness to Dr. Bryce Douglas and 
the Smith, Kline, and French Laboratories for the 
preparation of large quantities of spray-dried litho
sperm powner. 

mone with extracts of Lithospermum 
ruderale (Breneman and Carmack, 1958). 

Most of the investigations with litho
sperm' have been done on mammals and 
major interest has centered about the anti
ovulatory action of this material. It 
seemed to us, however, that the hen could 
also contribute valuable information to 
this study especially if lithospermum 
would act in a comparable fashion in 
birds and mammals. Ovulation in the 
hen, for example, is much easier to deter
mine than in the mouse and effects on 
ovaries are more pronounced because of 
the rapid and extensive weight changes 
which occur in bird ovaries. The purpose 
of this paper, therefore, is to report on 
some of the effects of litho sperm on egg
laying and on inhibition of the reproduc
tive system of the hen. 

MATERIALS AND METHODS 

Single Comb White Leghorn hens 
slightly less than one year of age were 
used in these experiments. The birds were 
secured as chicks from one hatchery. The 
animals numbered 1 through 12 were 
from one hatch and those numbered 13 
through 20 were from a second hatch. 
The hens were kept in individual cages 
in air-conditioned animal quarters and 
were fed a standard laying mash. Egg
laying records· were kept on the hens be
fore and during the period of treatment 
except for control birds 5 and 6 for which 
records preceding the experiment were not 
tabulated. 

• The term lithosperm is used as a generic desig
nation for the hormone inhibiting principle, or 
principles, present in the genus Lithospermum. 

455 
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The lithosperm preparation employed 
in this study was a spray-dried powder 
prepared from a cold water extract of 
dried overground parts of.(the plant, 
Lithospermum ruderale.8 The:;"birds were 
allotted to groups according to body 
weights and comb sizes in so far as possible 
at the beginning of treatment. Since only 
twenty hens were used ranges and aver
ages were somewhat more variable than 
desired but major bias was avoided. The 
lithosperm treated hens were divided into 
four groups which received 120 mg., 100 
mg., 60 mg., and 50 mg. of lithosperm 
powder daily. The total daily dosage for 
the first day was administered at 9:00 
p.m. but thereafter the lithosperm was 
given in equally divided dosages of 60 
mg., 50 mg., 30 mg., or 25 mg. twice daily. 
All injections were made subcutaneously 
and the volume of each injection was 1.0 
mI. The controls were given 1.0 ml. of 
water twice daily. All birds were killed 
twelve hours after the last injection. At 
autopsy, body weights, and weights of 
ovaries and oviducts were taken. Pituitary 
glands were removed and fixed for sub
sequent cytological study. Comb factors 

cength mm.~height mm) 

were taken at the beginning and end in 
two of the experiments (birds 1-12) so 
that it was possible to determine if 
changes in comb size occurred during the 
course of the treatment. Comb weights 
only were taken in two of the four experi
mental groups (birds 13-20). 

RESULTS AND DISCUSSION 

Figure 1 is a chart of the egg-laying 
record of the hens before and during the 
period of treatment. It is significant that 
eleven of the fourteen hens which were 
treated with lithosperm laid only one egg 
or none following the initiation of treat-
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FIG. 1. Egg-laying record. 

ment. Two hens laid two eggs and only 
one laid as many as three eggs. It should 
be noted that two of the three hens which 
laid more than one egg were in the series 
which received the lowest dosage of litho
sperm powder. Egg-laying actually ceased 
after the first day of injection in nine of 
the eleven birds which were most affected. 
It was surprising to observe how rapidly 
the lithosperm acted and that as little 
as 120 mg., 100 mg., or 60 mg. caused 
cessation of egg-laying. There was no 
previous information to guide us as to 
dosage which should be used, therefore, 
additional experiments must be performed 
to determine the minimum dose of litho
sperm which is effective for the inhibition 
of ovulation in the hen. The autopsy data 
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TABLE 1 

Bird Body Comb Ovary Oviduct 

Controls 

Average 2,036 3,651-3,706* 59.4 47.9 
6 birds 

28t 

Lithosperm treated 

60 mg. Ispm. 2Xdaily 5 days~O mg. total 
7 2,265 2,285-2,200* -t -t 
8 1,775 3,564-3,500 11.3 17.0 
9 1,760 3,502-2,610 7.1 17.7 

10 1,678 2,887-1,913 4.7 13.3 

30 mg. lspm. 2Xdaily 5 days-300 mg. total 

11 1,917 3,630-3,897 6.6 16.1 
12 2,374 3,575-3,069 7.2 16.5 

50 mg. Ispm. 2Xdaily 5 days-500 mg. total 

13 1,220 
14 1,823 

16t 11.5 16.5 
20 10.0 19.4 

15 1,956 31 7.2 28.6 
16 2,660 15 11.5 16.6 

25 mg. lspm. 2Xdaily 5 days-250 mg. total 

17 1,750 24 6.7 17.8 
18 2,316 
19 2,345 

26 7.8 21.6 
10 7.5 14.1 

20 2,024 42 10.3 31.5 

* Comb factors at start and termination of treat
ment. 

Comb factor=HXL mm./2. 
t Comb weight at termination of experiment. 
t Quickly placed in fixative for cytological study, 

not weighed. 

presented in Table 1 are helpful for fur
ther interpretation of the results especially 
since they reflect the extensive changes 
which occurred in the weights of the 
ovaries and oviducts. 

Several significant points are immedi
ately apparent in the autopsy data. Only 
the highest dosage of lithosperm may 
have had a slight inhibitory effect on 
body weight; the lower dosages had no 
such action. Bird number 13 was the 
lightest of the 20 hens at the beginning of 
the experiment and its weight at autopsy, 
therefore, does not reflect any significant 
inhibition by lithosperm. Analysis of the 
comb-factors shows that combs continued 
to grow slightly in the control birds during 
the experimental period but that the 

combs decreased in size in all but one of 
the lithosperm treated hens. Likewise, 
comb weights were slightly lower in the 
birds which received. lithosperm and 
which had only their comb weights taken 
at the end of the experiment. The most 
pronounced effects of the lithosperm pow
der, however, were observed in the weight 
changes of the ovaries and oviducts. 
Ovarian weights were greatly depressed, 
the maximum decrease being from a con
trol average of 59.4 grams to only 4.7 
grams in bird number 10. Oviduct weights, 
likewise, were greatly diminished and to a 
remarkably uniform degree with the 
exception of the two birds which were 
numbered 15 and 20. The control average 
of 47.9 grams can be compared with the 
oviduct range in the treated hens of from 
13.3 grams to 31.5 grams. 

It is noteworthy that there appear to be 
no significant differences in the degree of 
suppression of ovaries and oviducts in 
the four lithosperm treated series. The 
two lower dosages, 250 mg. and the 300 
mg., seemed to produce an equal, and 
perhaps maximum suppression. This fur
ther emphasizes the need for additional 
experiments to establish the critical 
minimum level of inhibition produced by 
lithosperm. 

The appearance of the ovaries and ovi
ducts was essentially that which is ob
served in pullets shortly before the onset 
of laying. Except for birds numbered 7 and 
20 the small ovaries and oviducts seemed 
to be normaL The ovaries contained no 
large ova nor was there any appreciable 
amount of yolk present in any ova. 
The maximum size of ova was 20 mm. in 
diameter. Both birds 7:and 20 had atretic 
follicles but semi-fluid yolk material was 
also present in the body cavity. Since it 
can be assumed that the control- and 
lithosperm-injected birds were comparable 
in their ovarian and oviduct development 
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at the beginning of the 5-day experimental 
period, the changes in the reproductive 
system in the lithosperm-treated birds are 
remarkable. As was pointed out in the 
discussion of the laying records, laying 
ceased after the first day in eleven of the 
fourteen hens. Comparisons of the autopsy 
data: also show that there must have been 
a re-absorption of yolk from large and 
medium sized ova, an inhibition of the 
development of additional ova, and a 
regression of both the comb and the 
oviduct in practically all the treated 
birds. 

The physiological significance of these 
events is considerable. Fraps (1955) has 
discussed the complexity of the mecha
nism of ovulation in the hen. He suggests 
that "an episodic release" of an ovulation 
inducing hormone (OIH) is accompanied 
by continued secretion of gonadotrophins, 
"including possibly luteotrophin," and 
that both are necessary if maturation of 
ovarian follicles and ovulation are to oc
cur. Lithosperm would appear to block 
not only the release or action of OIH 
(LH?), but also would seem to prevent the 
maturation of follicles. It should be noted, 
in this connection, that Drasher (1950) 
has argued vigorously for the inhibition of 
the luteinizing hormone by lithosperm in 
mice. Breneman (1955) reviewed the evi
dence for the secretion of steroid hormones 
by the bird ovary and suggested that 
comb growth is stimulated primarily by 
testosterone and oviduct growth by estro
gen. Oviduct growth possibly is aug
mented also by testosterone and proges
terone. Since LH plays an important role 
in stimulating the secretion of the ovarian 
steroid hormones and since both combs 
and oviducts were diminished in litho
sperm treated hens, further evidence for 
the inhibition of LH by lithosperm is 
indicated. Perhaps, therefore, the use of 
lithosperm will assist in the resolution of 

the problem of the complex mechanism 
of ovulation in the hen by making it 
possible to inactivate one or more of the 
gonadotrophins involved. 

SUMMARY 

The injection of spray-dried cold water 
extract of Lithospermum ruderale for only 
five days almost completely inhibited egg
laying in young Single Comb White Leg
horn hens. Egg-laying ceased after one 
injection in eleven of the fourteen treated 
hens. At the termination of the five-day 
injection period, comb size, ovarian 
weight, and oviduct weight were greatly 
decreased in all of the lithosperm treated 
birds. The reproductive system of these 
hens resembled those of non-laying pul
lets. It is suggested that lithosperm pro
duces its effect by inhibiting the action or 
secretion of the ovulation inducing hor
mone (LH?) in the hen. 
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CHAPTER I 

PLANTS SUGGESTED AS POSSIBLE ORAL ANTIFERTILITY AGENTS 

A number of suggestions have been made as to the possible oral antifertility 
activity of plants. Other suggestions have been made on the basis of the survey of 
ancient Indian literature in the Ayurvedic and Unani systems of medicine. The 
source which have been used in drawing up this suggested list of plants, are as 
follows :-

1. List suggested by the Institute of History of Medicine and Medical 
Research, Delhi. 

2. List from the Institute of Ayurvedic Studies and Research, Jamnagar. 

3. List from the College of Medical Sciences, Banaras Hindu University, 
Banaras. 

4. List from the Adviser in Indigenous System of Medicines, Government of 
India, New Delhi. . 

5. Miscellaneous list of plants suggested to the author by various persons .. 

6. List of antifertility plants mentioned in 'the book "Glossary of Indian 
Medicinal Plants" by Chopra, R.N., Nayar, S.L., and Chopra, I.e. Publish
ed by the Council of Scientific and Industrial Research, New Delhi. 

7. List of antifertility plants mentioned in the book 'Indigenous Drugs of India" 
by Chopra, R.N., Chopra, I.C., Handa, K.L., and Kapur, L.D. Published 
by U.N. Dhar and Sons, Calcutta (1958). 

8. List of antifertility plants mentioned in the book "Indian Medicinal Plants" 
by Kirtikar, K.R., and Basu, B.D. Published by L.M. Basu, Calcutta 
(1935). 

9. List of antifertility plants mentioned in the book" Indian Materia Medica" 
by Nadkarni, A.K., and Nadkarni, K.M. Published by Popular Book 
Depot, Bombay. 

10. List of antifertility plants published by Lazlo, H., and Henshaw,P.S., 
Science, (1954), p. 119, p. 626. 

Against the name of each plant is mentioned the number which indicates the 
source where it has been mentioned as an antifertility agent. Some plants such as 
Ananas comosus have been mentioned by as many as five different sources while others 
have been mentioned by only one. 

- . 
3 
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LIST OF PLANTS 

Name of plant Reference Name of plant Reference 

Abrama augusta 2,6,8,9. Artemisia siversiana 6,7,8,9. 
Abrus precatorius 1,4,6,7,8. Artemisia vulgaris 1,6,8. 
Acasia rugata ·8. Arundo donax 6. 
A ca/yplza indica 9. Asparagus officinalis 10. 
Achillea millejo/ium .6,8,10. Asplenium adian/um nigrum 6,8.10. 
Achyral1 f hes aspera 1,2,9. - Astragalus hamoslls 8. 
Acorus calamus 8. Azadirachta indica 8,9. 
Adansonia digifata 8. 
Adlzatoda vasica 8. Bambuas bambos 6,8,9. 
Adiantum capillus l'eneris 6,8,9. Bauhinia retusa 6,8,9. 
Adiantum pedafum 6. Berberis aristata 9. 
A diantllm l'el1l1stlllJ1 6,8,9. Beta vulgaris· 8,9. 
Agallosma marginata 6. Ell/mea balsamifera 8,9. 
Agal'a americana 6,8,9. Blumea eriantha 6,8. 
Allium cepa 6,8,9. Blumea lacera 9. 
Allium satil'uIJI 8,9. Boswellia glabra 8,9. 
AI/iulll sc/ioel1oprasul1l 6,8. Boswellin serrata 6,9. 
A /oe barhadensis 2,6,7,8,9. Braganiia lomell/osa 6,8,9. 
A foe perryi 6,8. Brassica alba 9. 

'. 

Alstollia scho/ari.I' 8. Brassica campees/ris 4. 
A lIlaralll/lIIS SpillOSIlS 3. Brassica nigra 9. 
AlIlorplioph:J!lus campellUlatus 8,9 ,Buddleja asiatica 1,6. 
A nallas COJJlOSllS 1,6,7,8,9,10 . Butea mOl/osperma 2,4,8. 
Atlastafica hierochulltica 1,6,9. 
Andropogoll jl1'arallCllsa 8,9. Cadaba jarinosa 6,8,9. 
Alleilt!lIl(/ cOlIspicllUIII 6. Cadaba trifoliata 6,8. 
Allei/ema /illcofafllm 6. Caesalpillia crista ,6,8. 
Alleilellla scapi/forum 1. Caesalpillia jayabo 6,8,9. 
Allet/ll/Ill S()\\'(l 8,9. Caesalpillia sappan 6,8,9. 
Allllona squamosa 1,2,6,7,8,9. Caesalpillia sepiaria 6,S. 

". Anodelldroll P([!licu/afulIl IO C alendu/a ancnsis 6. 
Al1Ilietllis cotu/a 6. Calendula officinalis 6,8. 
AI/!h('l1/is no!;ilis 9. Callicarpa macrophyl/a 2. 
Anf/roc('phalus cadamba 4. Calorropis gigalltea 1,2,7,9. 
AlltidcSIIlt1 ghesaembilla 6. Ca/o/I"opis procera 7. 
ApiulIl gral'eo/ells 1.5,6,7,8,9. Canl1abis salim 1,8. 
Areca cafechu .6,7,8. Capparis decidua 8. 
ArgclIlolle mcxic(1l1{/ 2. Capparis spil10sa 6,g. 
Ar/sf%c/tia bracleata 6,7,8,9. Capse/la bursapastoris 6,8,9. 
Ar/stu/o('ilia indica 1,6,7,8,9 . CardiosperlllulII /wlicacabulII 6,8,9. 

. ~ 
.. ~ 

., , 
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Name of plant Reference Name of plant . Refereace ~ 

Carica papaya 1,6,8,9. Cymbopogon fulvus 9. ' . 
Carthamus til1ctorius 6,8. Cymbopogen jwarancusa 8,9. 
Cassia lallceolala 1,9. Cyperus longus 6,8. 
Celastrus palliculatus 1,6,8. Cyperus rotundus 6,8,9. _ 
Celsia eallscasica 9. Cypenrs scariosus 8,9. 
Celtis australis 6,8. 
Celltaurea cJnus 6. Dalbergia sissoo 8. 
Cel/tella asiatica 9. Datura metel 2. 
Cellfipeda lIIillillla 8. Dauells carota 7,8,9. 
Cerbaa mallghas 1,9. Dendrocalamus strictus 1,6,8,9. 
Cheiranthus cheiri 6,8,9. Desmodium relroflexum 6,2. 
ChenopodiulIl ambrosioides 8. Desl1lodium tiliaefolium 8. 
Chrysanthemum indicum 1,8,9. Dietamnus albs 6,8,9. 
Cicer arietillulIl 1,8. Dipteracanthus suffruticosa 6,8. 
CicllOriulII intyolls 6,8,9. Dolichandrolle falcata 1,6,8,9. - . 

Cinchona calisya 7. .. -
Dolicros biflorus .. 6,8,9 • 

,r. '". 

Cinllamomum (amphora 7. Dolichos lab lab 8. 
Cillllamol11um cassia 1,8,9. Dracontium polyphylium 6,9. 
Cillnamomum tamala 8. Dryopteris filixmas 10. 
Cissampelos pareira 8. 
CiSSllS qlladrangularis 6,8,9. 

Echinocholoa feumentacea 2. Citrlll/us colocynthis 1,7,9. 
Citrus maxima 2. Echinops echinatus 1. 

Clal'iceps pllrpurea 6,9. Elettaria cardamomum 8. 
Clerodendrum phlomidis 4. Ervatamia coronaria 8: 

Cocos lIucifera 10. Erythrilla variegata var. 

COllll1lip/zora mukul 6,9. ocientalis 2,6,8,9. 

COlllllliphora myrrha 6,9. Erhyhroxylum coca 9. 

Corydalis spp. 8. Euonymus tingens 6. 

Cotliia spp. 8. Eupatorium cannabillum 6,8. 

Crill/l/7l asiat iCll111 6,8. Eupatorium odoratum 10. 

Crocus satil'us 7,9. Euporbia aloto 8. 

Crotalaria jUllcea 6,8,9. Euphorbia resinifera 1,6,9. 

Crotoll tiglium 1,7,9. Euphorbia tirucalli 1,7. 

Cucumis sativus 4. Excoecaria agallocha 1,6,7. 

CuclImis trigonus 1,7. 
Cuminum cyminum 1,8,9. Fagonia cretica 8. 
Curcuma IOl/ga 4,8. Ferula joetida 8,9. . 
Curcuma zedoaria 8. Feru/a assafoetida 2. 
Cuscuta rejiexa 1,7,8. Ferula orienta/is 9. 
Cyclamen persicul1l 6,9. Foelljcu/um vulgare • 6t9. 

'- , 
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Name of plant Reference Name of plant Reference 

Garcinia morella 1,6,7,8. Leucas stelligera 6,8,9. 
Garcinia pedullculata Roxb. 2. Linum usitatissimum 8. 
Gential/a kurroo 8. Lithosperum ruderale 5. 
Gloriosa sllperba 1,2,7,8,9. Luffa acutallgu/a 1,8. 
Glossocardia bosrallia 6,8,9. Luffa echinata 8,9. 
G/ycyrrlzi::a glabra 8,9. 
Gmelillrl asiatica 1. Mariscus albescens 9. 
Gossypiuin herbaceum 1,6,7,8,9. Marrubium vulgare 9. 
GossyiplInI !drs tum 6,8. Matthio/a if/cana 8. 
Grallgea maderaspatana 6,8.9. Matthiola tristis 8. 
Grell"ia asiatica 8. Matthiola varia 8. 
Grelria hirsllla 8. Melia azedarach 6,8,9. 
GYll1l1opeta/ull1 cochillchinense 6,8. Memecylon amplexicaule 1. 

Mentha arvensis 6,8,9. 
JJagenia abyssynica 1,9. MesuaJerrea 9. 
IIedychium spicatum 6,8. Michelia champaca 1,6,8,9. 
Hc!iallfilus anllUlIS 8. Mollugo cerviana 6,8,9. 
l1c/iolropiutn indicum 8. Mollugo pentaphylla 6,8,9. 
Il ell.:horus niger 6,9,10. Momordica charantia 1,7,8,9. 
Hibiscus manihot 6,8. Momordia tuberosa 1,6,7,8,9. 
Hibiscus rosa sinensis 3,8,9. Morinda cUrifolia 6,8,9. 
Hypericum per/oralllm 6,8,9. Moringa oleiJera 1,6,7,8,9. 
Hyp!i pec/inata 6. Mucuna pruriens 8. 
JI)'sso[Jus ojJicinalis 6,8,9. MyristicaJragrans 1,9. 

Myrtus communis 8. 
IndigoJera Iillifolia 6,8,9. 

Narodosfachys jalamansi 8,9. 
Jasll1inllm 1Il1l11i[romll/ 1,9. Nasturtium Jontanum 10. 
Jasmi!llllll ojficinalis 6,8. Nepeta cataria 6. 
Jasminlllll s([lIIbac 6,8. Nerium indiculIl 1. 
Jatr()pha g/w/{Iulifera 8. Nigella sativa 6,8,9. 
Jafro/,hillllllilijida 6,8. 

Oclrrocarphus longifolius 9. JUlliperus CUlIllllllllis 8,9. 
OciuIn basi/icu/1l 8 . ••. <1 

Olea cuspidata 8. ,'1 
'.-j LillirlIS lIobi/is 6,9. 

Origanal1ul1I vulgare 6,8. .• " 1 Laralldu!a s/occh(ls 9. 
,. ". LillI'soliia illcrlllis 1,8. Paederia Joetida 8. 

j LeOIJOI i,l IIcl'c/{Je/o/ia 8. Pandanus tec/orills I. 
LC[lidilllJ7 sOlil"/l/JI I. Parmelia spp. 6,8,9. 
Le/lcuellO g!allca 10. Passij/ora foet ida 8. 1 LC/icas (','phD/UIL'S 9. Pacia/ium mure.': 6,8,9. 
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Name of plant Reference Name of plant Reference 

Peganum !wrmalia· 6,7,8,9. Salvia p/eheia 1,9. 
Pergularia extensa 8,10. Santa/um album 1,8,9. 
Ph}/lamhus urillaria 8. Sap indus tri/oliatus 1,2,7,8,9. 
Phylolacta deccndra 5. Saraca indica 9. 
Picrorrhiza kurroa 8.9. Saussurea lappa 8. 
Pinlls roxhurghii 8. Semecarpus anacardium 1,6,7,8,9. 
Piper leptostaclryul11 1. Sesamum indicum 6,8,9. 
Piper aurallfiacul/l 1,9. Seebania sesban 4;8,9. 
Piper kptostac/rYlim 1. Siegesheckia orientalis 8. 
Piper longum 3,8,9. Sooal1l1J11 nigrum ·1,8. 
Piper nigrum 1,8. Sphaerant/zus indicus 8. 
PiStilli satiJ'um 2,5. Stachys paluslris 6. 
Plumbago indica 1. Stachys sylvatica 6. 
Plumbago zeylanica 1,2,4,8,9. Stac/rytarplreta jamaicensis 1,7. 
Plul1leria ruhra var. aculifolia 7,8,9. var. indica 
Podophyllum hexandrum 5. Strychnos nux vomica 8,9. 
Poinciana pulcherrima 6,8,9. 
Polygonum hydropiper 5,6,8,10. 
Prangos pahu/aria 6,8,9. Tamarindus indica 8. 
Prul1US malraleb 2,8. Tanacetum spp. 7,8. 
Prunus persica 8. Tanacetum umbelliferum 1,9. 
Pteroselinum hortense 9. Taxus baccata 6,7,8,9. 
PUl1ica granatum 1. Tlrel'etia peru viana 1,7,9. 

Thymus serpyllum 6,8. 
Randia dumetorum 1,6,7,8,9. Toona ciliata 6,8,9. 
Ranullcu!lIS sceleratus 6,9. Traclrylobium hornemanni- 6,9. 
Raphanus sativus 8,9. al/um 

Rauwolfia serpent ina 1,5,6,8,9. Traclryepexmum ammi 8. 
Rheum emodi 8. Trachysperum roxburiganum 2,8,9. 
Rhododendron anthopogon 3. Trianthema pentalldra 1,6,7,8,9. 
RIzYllchosia minima 1,6,8. Trianthema portulacestrum 1,6,7,9. 
Ricinus communis 8,9. Tribulus alatus 8. 
Rosmarinus officinalis 10. Tribllilis terrestris 8. 
Rubia cordifolia 8,9. Trichilia emetiea 9. 
Rubia tinctorium 6,8,9. Trichosantlres braeteata 1. 
Ruhus moluccanlls 6,7,8,9. Triclrosanthes cucumerina 6,8. 
Rula graveolens 6,7,8,9.10 Trifolium subterranean 5. 

Trigonella foenum graecum 8,9. 
Sagittaria sagittifolia 6.8,9. Triumfetta hartramia 1,6,8. 
Salicomia brachiata 6,7,8. Tussilago farfara . 8. 
Salvia officil/aUs 9. Tylophora indica 9. 

- . 
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Name of pI ant Reference Name of plant Reference 

Uraria lagopoides 1,6,8,9. Viburullu'n fo?tidum 6,8,9. 
Urena lobara 1,10. Vitex negundo 2,9. 
Urginea indica 8,9. Vitex trifolia 6,8,9. 
Urtica dioica 6,8. .,. 

Walsura piscidia 9. 
Valeriana H'allicllii 8. Withania coagulans 8. 
Valeria indica 8. Witlzania somnifera 1,6,7,8. 
Verhana officinalis 6,8,9. 
Velireria zizanioides 6,9. Ziziphora tenutor 9. 



CHAPTER 2 

Ph:1fmacological screening of plants, reputed to have antifertility activity, has 
been going at various laboratories in India for some time. One of the drawbacks in 
such screening was that the method which determined the parameter being tested for, 
such as anti-ovulatory, anti-spermatogenic or anti-implantation activity, varied from 
laboratory to laboratory and the results could not be compared. However, the 
information which has accumulated in the specific parameter tested is considerable 
and will be of help for future researchers in this fIeld. The results of testing plants 
have been given. Against each plant is a number which indicates the laboratory where 
the plant was tested. It is further mentioned whether the test indicated negative 
( - ) antifertility activity or encouraging ( + ) activity. 

The laboratories which have tested plants for antifertility activity are me.ntioned 
below. Against each laboratory is mentioned the parameter which that laboratoy has 
tested. 

1. Stanford University Laboratories, California. A rough screening test for 
anti-ovulatory activity was performed. 

2. Council of Scientific and Industrial Research Laboratories, Melbourne. 
The plants were tested for anti-ovulatory, antizygotic, anti-implantation and 
abortifacient activity. 

3. Indian Cancer Research Centre (Contraceptive Testing Unit of the Indian 
Council of Medical Research). The plants were tested for anti-ovulatory 
activity. 

4. Ciba Research Centre, Goregaon, and the Institute of Post-graduate 
Medical Education and Research, Chandigarh. The plants were tested for 
antizygotic, anti-implantation and early abortifacient activity. 

5. Bengal Immunity Research Laboratories, Calcutta. The plants wese tested 
for antizygotic, anti-implantation and early abortifacie.nt activity. 

6. K.G. Medical College, Lucknow. The plants were tested for antizygotic, 
anti-implantation and early abortifacient activity. 

7. Central Drug Research Institute, Lucknow. The plants were tested for 
antispermatogenic activity. 

9 
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PLANTS TESTED 

Name of plant Reference Name of plant Reference 
Abroma augusta 2 (-ve) Asclepias curassal'ica 1 (+ve) Abrum precaloriOlls 4 (-ve) Asclepias verticillata 1 (+ve) Achillea millefollium 1 (-ve), 2 (-ve) 

Asparagus officinalis 2 (-vc) AcolltilUIIZ nepellus (Root) 1 (+ve) Aspidium 6 (-ve) Acorlls calamus I (-ve), 2 (-ve) 
Aspidosperum quebracho Aconitum nepal/us (leaves) I (-ve) blanco I (-ve) Adonis l'ema/is 1 (-ve) - Azadirachta indica 3 (-ve) Aegle manne/os 3 (-ve) 

Aescuills hippocastanlllll 1 (-ve) Bahia dissecta I (+ve) Alangllim sa/uri 3 (-ve) Baliosperumum nontal/um 3 (-ve) A/bi::=ia lebbeck 7 (-ve) Baptisia tinctoria 1 (-ve) Alerris /arillosa ] (-ve) Berberis aris/ata 7 (-vc) A/islI1([ prollassifoliu11l 2 (-ve) Berberis vulgaris I (+ve) Aloeferox 1 (-ve) Borago ofjicinalis 1 (-ve) A /pil7ia officinarum I (.,--ve) Bragantia wallichii 3 (-ve) Alstonia I'enena/a 3 (-ve) Brullfelsia hopeana 1 (-ve) A If I/([(' a I (-ve) Bryonia alba 1 (-ve) Al7acardiulI1 occidclltale 3 (-ve) Butea mono sperma I (+ve), 3 (-ve), AIl{/mirla COCCli/US I (--ve) 
4 (+ve) Anullas comosus 2 (-ve), 4 (-ve) 

An{/I'hallis lIlargaritaca 1 (-vc) Calamus australis 2 (-ve) Allciielllu gramilliulil 2 (-ve) Caesalpinia crista 3 (-vc), 2 (-vc) A PO(')'1I111l/ clI7drosaefolium ] (-ve) Canavalia virosa 3 (-vc) (Root) 
Cal/nabis sativa 6 (-vc) ApocYlll!m (/}/(/ro.l'ac folium 
Capparis zeylanica 3 (-ve) (whole) I (+vc) Capsella bursapastoris I (-vc), Ajio ".I'" 11111 C{l/ /!wb illUIIl 

2 (-vc) (Roo!) I (+ve) Carica papaya 6 (-vc) Aralia racclJlosa 1 (--ve) Carum carvi 6 (-ve) Arc/o.l[aphylos lIl'a I1rsi 
Cassytlza filiformis 2 (-vc) (L.::m.:s) 1 (-ve) Casuaril/a equisetifolia 2 (-vc) Arreillisia absilllhiulI1 (leaves) I (-ve) Cauloplzyllum thaliclroides 

Al'lclilisia dracul/culus (Herb) I (-ve) (Root) I (+ve) AI'!1'lIlisia lIlilririllla (Linn) 6 (+ vc) Cedrus deodara 6 (-vc), 7 (-vc) Ar(clJlc.lia I'u/garis I (-ve) Cent ella asiatica 5 (+ve), 7 (-ve) A rr isoloc/r ia indica 3 (-ve) Ceratonia si/iqua I (-ve) 
", " 

Atisru/ochill laga/a 2 (-ve) Chamaelijium /uterm (Root) I C+ve) Asm;rac(/ oj}7citla!il' (seed) J (+ ve) Chelidonium sinense 1 (-ve) Asarlllll (,(l!Iar/ellse I (-vc) Chelolle glabra J (-vc) Asclepias /wllii 1 (+ vc) Chenopodium album 2 (-vc), 6 (-ve) 



Name of pJant 

Chlotidioll 
CI/Olldodel/droll tomentosul1l 
(Root) 
Cill1icijuga racemosa (Root) 
Citru/lus vulgaris 
Citrus limon 
Cniclls oleraceus 
CodiaeulIl l'ariegatum 
Coelospermum decipiens 
Commelilla benghalensis 
Commelina lIudifiora 
Commersonia fraser; 
Collinsonia ca1ladensis 
Conium maculatul1l 
Cordyline fruticosa 
Comus florida 
Casatanea dentala 
Crataeglls coccinea 
Curcuma zedoaria 

Delim extensa 
Degencria vitiensis 
Delphinium ajacis 
Delldrocalamus strict us 
Derris elliptica 
Desmodium gyroides 
Dioscorea bulbi/era 
Dioscorea vil/osa 
Diospyros peregrina 
Dryopteris flUx mas 
Dryopteris linearis 
Dilienia indica 

Entada phaseoloides 
Endospermum medullosum 
Enridictyon californicum 
Equisetium ltiemale 
Eriogonum james;; (whole) 
Ervatamia coronacia 
Erthrina suberosa 
Euonymus ham iltan ian us 

- . 
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Reference 

1 (-ve) 

I (+ve) 
I (+ve) 
I (~ve) 
1 (-ve) 
1 (-ve) 
2 (-ve) 
I (-ve) 
2 (-ve) 
2 (-ve) 
2 (-ve) 
1 (-ve) 
1 (-ve) 
2 (-ve) 
1 (-ve) 
1 (-ve) 
1 (-ve) 
1 (-ve)-

6 (-ve) 
2 (-ve) 
i (-ve) 
3 (-ve) 
6 (-ve) 
2 (-ve) 
2 (-ve) 
1 (-ve) 
3 (-ve) 
1 (+ve) 
2 (-ve) 
5 (-ve) 

2 (-ve) 
2 (-ve) 
1 (-ve) 

·1 (-ve) 
1 (-ve) 
3 (-ve) 
7 (-ve) 
1 (-ve) 

Eupatorium perfoliatum 
Euphorbia geniculata 
Euphorbia hirta 
Evodia alala 
Evolulus alsilloides 

Ferula sumbul (Root) 
Flagellaria indica 
Ficus benjamina . 
Ficus fragaria vesca 
Fraximus americana 
Fumaria offlcinalis 

1 (-ve) 
2 (-ve) 
1 (-ve) 
2 (-ve) 
3 (-ve) 

1 (-ve) . 
2 (-ve) 
3 (-ve) 
1 (-ve) 
1 (-ve) 
1 (-ve) 

Galega offlcinalis (Herb) 1 (-ve) 
Gaultheria procumbens 1 (-ve) 
Gelsemium sempervirells __ 1 (-ve) 
Geranium maculatum 1 (-ve) 
Gloriosa superba 5 (-ve) 
Gmelina arborea _ -I (-ve) 
Gossypium herhaceum l(-ve), 6(-ve) 
Grewia tiliaefolia 3 (-ve) 
Grindelia (Herb) - 1 (+ve) 

Heritiera littoralis 2 (-ve) 
Hibiscus abelmoschus (seed) 1 (-ve) 
Hibiscus rosa sinensis (petals) 1 (+ve) 
Hibiscus tiliaceus _ 2 (-ve) 
Humulus /upulus 1 (-ve) 
Hydrastis callidcsis 1 (---'ve) 
H udrallgea arborescens(Root) 1 (+ ve) 

Iclztyomethia piscipu/a 
Inula helenium 
Ipomoea pescaprae 

Jug/ans cinerea 
Juniperus sabina (leaves) 
Jatropha curcas 

Lactuca saligna 
Laurus nobilis 

1 (-ve) 
1 (-ve) 
2 (-ve) 

1 (-ve) 
1 (+ve) 

,,3 (-ve) 



_., 'c"iJugi/! his iongifolia 
, ,:)iUlienia reticu/ata 
!>uc{!('na giallca 

Li,';,ycdrlfS dcclIrrclls 
Li;;dlluea 

Ll':;o,iillllI scan dens 

Jfacarilllga tallarius 
if af/uws phi/lippillellsis 

Reference 

2 (-ve) 
I (+ve) 
2 (-ve) 
1 (-ve) 
1 (-ve) 
2 (-ve) 

Magnolia l'irginian(f (Bark) 
:Ual'sd£'llia clindurango (Bark) 
iii disSil of lie ill a lis 
Jifcni,lpermul1I canadellse 
(Root) 

2 (-ve) 
6 (+ve), 
7 (-ve) 
1 (+ ve) 
1 (+vc) 
I (-ve) 

1 (-ve) 
I (-vc) 
1 (-ve) 
3 (-vc) 
1 (--vc) 
1 (-vc) 
3 (--vc) 
2 (-vc) 

lii C'llt//(/ spcicala 
Melll'alii/zis !rifo/iota 
Miclieiia challlf!aca 
Michella rcpells 
Iliorinc/a citril()/ia 
M orinda umbel lata 
frfllss(l(,lIda ji'olli/osa 

IVeriulIl inc/iclI/lI 1 (-vc), 3 (-vc) 
N),I11I)//(/('(/ uc/o/'{/ta 1 (-ve) 

Obcco!lia iridij()/i(/ 
o liC r (' 11 I ilia /I{ prpc II t Ii lI/Il 

j'oirC!lIri,1 ufjicina/is 
f'U,I'si,!fiil'a illcarnalr! 
j'ltui':ulcJlclrnll jlal'estcils 
( llu iJ) 

j'iJr{()iu{'cll dl'('([lIciro 

j)illllS .-;/'''lIiJU.l' 

j'i/'f'r r'U!.~ilSIl{nJ 
I'i;" 'j' II/! i{i)/iil/Ji (Root) 
1"I)~'r fUJI::tIlJl 

2 (--- ve) 
1 (-vc) 

1 (-ve) 
1 ( -v<.:) 

1 (_·-vc) 

1(-\'<':) 

I (-\C) 

I (---ve) 
I ("t ve) 

3 (--ve) 

J (--vc) 
J ("7 ve) 
I (-- \c) 
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Name of plant Reference 

Polygonum Izydropiper l(-ve), 2(-ve) 
Polyporus offidnalis I (-ve) 
Pongamia pinnata 1 (-vc) 
Pouzolzia hirta 2 (--':ve) 
Pourzolzia indica 2 (-ve) 
Premna tlzyrsoides 3 (-ve) 
Prunus chamoecerasus 1 (-ve) 
Psora/ea coryli/olia Linn. 6 (-ve) 
Punica granatum Lillll. 6 (-ve) 
Purshia tridentata (seed) 1 (-ve) 

Quillaja saporanria (Bark) 

Ramlia dumelorum 
Rhamous /rangula 
Rhus copallilla 
Rhus glabra 
Rubus (Bark) 
Rubus australis 
Rubus moluccanus 
Rumex crispus 
Sageracea laurifolia 
Salix (Bark) 
Sanguinaria canadensis 
Sassafras albidlllll 

Scleria chillensis 
Scutellaris lateriflora 
Semecarplls anacartiiulII 
Sequoia giganlea _ 
Serenoa repens 
Simaruba "mara (Bark) 
SiJlccio aureus 
Ski/1/ma laureola 
Smilax bOlla-l/ox (Root) 
So/a17UI11 du/camera (Twigs) 
Solanum suraltellse 
Solidago adora (Icavcs) 
SOllclws asper 
Sp iraea ulll/aria 

I (+ ve) 

5 (-ve) 
1 (-vc) 
1 (-ve) 
i (-ve) 
1 (-vc) 
2 (-ve) 
2 (-ve) 
1 (-ve) 
3 (-vc) 
1 (+ve) 
1 (-ve) 
I (-vc) 

2 (-ve) 
I (-vc) 
6 (--ve) 
1 (-ve) 
I (-ve) 
1 (-i-Vc) 
I (-·\'c) 

6 (-ve) 
I (+ \c) 

I (+ve) 
6 (-vc) 
I (+vc) 
I (--vc) 
I (-\c) 
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Name of plant Reference Na~e o~ plant. Reference 

Stachytarpheta jamaicel1sis Uraria lagopoides 5 (-ve) 
val'. indica 2 (-ve) Urena lobata 2 (-ve) 

Stephania lzernaJldijolia 5 (-v e) Urginea indica 6 (-ve) 
Sterclilia guttaw 3 (-ve) 
Stillillgia sylvatica (Root) 1 (+ve) Vaccinium murtillus 1 (-ve)' 
Syll/[J/ocos racemosa 5 (-ve) Valeriana officina/is 1 (-:ve) 
SyzygulIl cumin; 1 (-ve) Verbena Tlaslata (Herb) 1 (+ve) 

Veronica viriginica 1 (-ve) 
TallacetulIl vulgare 1 (-ve) Vetiveria zizanoides 1 (-vel 
Taexacum officillalis 1 (-ve) Viburnum opo/us 1 (-ve) 
Taxus baccata Linn 6 (-ve) Viburnum prunifolium .1 (-ve) 
Tephrosia virginiana 1 (-ve) Viburnum prunifolium (Root) 1 (-ve) 
Terminalia catappa 2 (+ve) Vicsum articulatum 3 (-ve) 

Vi/ex agnus castus 6 (-ve) 
Thuja occidenalis (leaves) 1 (+ve) Vitex aitissima .3 (-ve) 
Thymus vulgaris 1 (-ve) Vitex negundo 2 (-ve) 
Tilia europaea 1 (-ve) Vitex trijolia 2 (-ve) 
Tool1a ciliata 3 (-ve) Viscum album 1 (-ve) 
Trichosanthes anguinea 3 (-ve) 
Trigollel/a foenumgraeum 1 (-ve) X amhium strumariunn 3 (-ve) 
Trillium erectum (Root) 1 (-ve) 
Turnera difJusa 1 (-ve) Zallthorhiza apiijolia 1 (-'-ve) 

-.,. 



CHAPTER 3 

COMMENTS ON THE INFORMATION AVAILABLE 

Of all the plants reputed to have antifertility activity, 321 have been listed some 
criteria have to be taken when priority is to be given to one plant over another for 
testing its biological activity. Could one give priority to a plant which has been 
mentioned by four or five sources -; There are obvious fallacies in a selection of this 
type. e.g. plant mentioned by one source may be quoted by another. However, if 
sech drawbacks are kept in mind, this list will place the plants in their proper perspec
tive :-

Abroilla augusta 
Ahms precatorius 
A/oe harbadensis 
An(lll(Js comoslls 
Anllona sguamosa 
A pilllil grareo/ells 
Aril'/olacliia braeteala 
Aris!%cliia indica 
Artemisia sil'crsia 
Caiouopis gigallft.'il 
Cerier! papaya 
j),'nilmca/a/}/lls .llric!lIs 
noiie/wlle/tOnC fa/cata 
Cillr('illia lJIorel/a 

G'loris(! slIpcrba 
G'o,\·'.lpilllJl ilcrbacclIl1I 
f.cpidi:11Jl smj)'ZliIl 

M ichdfa c/lill7lpaCa 

Momordica charantia 
lvfomordica tuberosa 
Momordica luberosa 
Moringa ofeiJera 
Peganum harmalia 
Plumbago zeylanica 
Polygollum hydropiper 
Ralldia dumetorum 
Rauwolfia serpent ina 
Rubus mohiccanus 
Ruta graveolens 
Sap indus triJolia/us 
Semecarplls anacardium 
Taxus baccata 
Trianthema pentandra 
Trianthema portulacastrum 
Uraria iagopoides 
Withania somnifera 

The result of the pharmacological and endocrinological work already performed 
hy V:ll:O,l; bboratories can give liS some information which may be a useful guide 
fur (Illure: wori:. Thirty-five plant have been mentioned to have encouraging activity 
;;:; lui:-.:d hy results of preliminary testing. It is natural to hope that these 35 plants 
""iil :,c: tc~'lC:d further by laboratories concerned with antifertility work. 1his is as 
i't)i!.ov.:) :. __ 

lr',.ni!!1/11 ;:!'fJc!llI~ (Root) 
.j, '<r:I/ot·; hif'!!(]Castallum 

r no!, .·j!ilil ',;'ndrom mifoiiulil (Root) 
1f't .. 'nillil.' Ii:uri/itna Linn. 
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Asclepias curassGl'ica 
Asclepias hallii 
Asclepias verticillata 
Bahia dissecta 



Berberis vulgaris 
Borngonfflcinalis 
Chal11aeliriuJJl luteul1l (Root) 
Cholldo dendroll tomenlosum (Root) 
Cimicijuga racemosa (Root) 
Dryopleris fllix mas 
Eriogol1uJJl jamesii (Whole) 
Galega officina/is (Herb) 
Hibiscus abelmoschus (seeds) 
Hibiscus rosa-sillesis (Petals) 
Hydrangea arborescens (Root) 
Juniperus sabina (leaves) 
Mal/olus philippillensis 

15 

Magnolia virgilliana (Bark) 
Marsdellia CUll durango (Bark) 
Menispermum canadellse (Root) 
Phoradelldroll j/avescells (Herb) 
Podophyllum peltatum 
Qui/laja saponaria (Bark) 

. Rubus (Bark) 
Salix (Bark) 
Smilax bOlla nox (Root) 
Solidago odara 
Thuja occidenalis (Leaves) 
Verbena hastata (herb) 
Viburnum prulli/olium (Root) 

One would then naturally try and find out whether any of the plants which 
have been given a priority rating on the basis of the literature survey have. been 
tested by any of the centres mentioned. When one looks into this, can be seen that 
15 of the plants have been tested and that all, except Rubus bark, have given negative 
results. This is interesting but one cannot draw any conclusions from this. A plant 
may have anti-ovulatory, anti-zygotic, anti-implantation,earIy abortifacient or late 
abortifacient activity. Only one such parameter may have been tested and it would 
be very unwise to discard the plant on the basis of the meagre evidence available. The 
15 plants are as follows ;-

Abroma augusta 
Abrus precatorius 
Ananas comosus 
Carica papaya 
Dendrocalamuj strictus 
Glorisa superba 
Gf1ssypium herbaceum 
Michelia champaca 

Polygollum hydropiper 
Randia dumeturum 
Rubus (bark) 
Semecarpus anacardium 
Taxus baccata 
Uraria lagopoides 

~ Aristolochia tagala. 



· . 

CHAPTER 4 

'\'lETHODS FOR SCREENING OF PLANTS FOR ANTIFERTILITY ACTIVITY 

The steps that follow each other in the reproductive cycle of the femaJe are as 
follows :-

1. Production and release of the pituitary gonadotrophic hormones by way of 
hypothalamic mediation. 

2. Stimulation of egg and bormone production in the ovary by the gonadotro-
phic hormones. 

3. Ovulation and passage of egg through the oviduct. 

4. Fertilization of the ovum. 

5. Cleavage and early development of the fertilized egg during transport. 

6. Entrance of zygote into the uterus and formation of the blastocyst. 

7. Implantation of the blastocyst in the endometrium. 

S. "faintenancc of embryonic development. 

A plant rnay have an antifertility effect in the female by acting in any of the 
following ways :-

U) Preventing ovulation. 

(ii) Preventing fertilization. 

(iii) Destroying the zygote. 

(iv) Preventing implantation. 

(v) Causing early abortion .. 

The sC'llle!1ce of even Is in the male are as follows:-

I. 

2. 

3. 

. t, 

5. 

(i. 

Sccretion and release of the pituitary gonadotrophins. 

Production of spermatoloa and androgenic hormone by testis ur~der the 
influence of gO!1adotr,)phic harmore. 

Transport of tbe sperm into the epididymis with simultaneous maturation of 
spcrmatozoa. 

Passage uf srcrrnatozoa through vas dt:f(rcns to the ampUlla . 

Suspension elf sperlll in semin1! plasma during ejaculation. 

Pas-;agc of serum through cervix. 

16 
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7. Ascent of sperm through the uterus and oviducts an'd their capacitation. 

8. Penetration of the ovum by a spermatozoa. 

These are mentioned in the hope that more research will be done in the control 
of male fertility. 

TESTS IN THE FEMALE TO ELUCIDATE POSSIBLE ANTIFERTILITY ACTIVITY. 

Preliminary Testing: Preliminary testing may be done as follows :-

Mature female rats are left overnight with mature male rats. Next morning, the 
vaginal smears are examined for evidence of spermatozoa. Experience in my 
laboratory in over a thousand rat matings indicates that 99·8 per cent of rats with 
smears with thick clumps of spermatozoa go on to successful termination of pregnancy .. 
The day the spermatozoa are found is termed Day 1. The plant extract to be tested 
is fed to the animal at the dose of 100 mg.fkg./body-weight from Day 1 to Day 4. 
The animal is sacrificed on the tenth day and uterus is examined. Absence of 
implants indicates that the plant extract tested has some antifertility activity. The 
plant extract can be administered beyond the fourth day. In this event, the effect 
may be one of causing late abortion. This would not be of much practical signi
ficance. 

Antiovulatory activity : 

(a) This can be detected by following mature female rats through two oestrus 
cycles and then administering the plant extract. In the plant extract has 
any antiovulatory activity, it will prevent the occu!rence of the oestrus 
phase of reproductive cycle. The number of days of administration of the 
drug can be varied. 

(b) When a freshly prepared solution of 2 per cent capper acetate is administe
red to a mature female rabbit at a dose of 0·3 ml.fkg.Jbody-weight, it will 
induce ovulation 18 to 24 hours after its administration. This can be 
detected by several bleeding points in the ovaries. This plant extract to be 
tested should be administered to the female rabbit 30 minutes prior to 
administration of the copper acetate. An anti-ovulatory agent would 
prevent the copper induced ovulation. 

(c) An anti-ovulatory agent may be acting by inhibiting the gonadotrophic 
activity of the anterior pituitary. This may be tested as follows :-

(i) Take 20 male rats, 100 to 125 gms. in weight,. and divide them into 
2 groups of JO each. Administer the plants extrac~ to be tested at 
the dose of 100 mg./kg,/body-weight orally for 10 days to one group, .. , 
keeping the other as control. Sacrifice the animals on the 10th day' 
and dissect their pituitaries. Pool the pituitaries of each group in a 
separate test tube, weigh and freeze immediately. Weighing the 
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animals daily during the feeding period may help in detecting gross 
toxici ty of the plant extract. 

(ii) ivlacerate the pituitary extracts and suspend in distilled water to 
bring the concentration to 5 mg./ml. Add a drop of 2·0 per cent 
sodium hydroxide to each to make the suspension alkaline. . 

(iii) Take fifteen immature female rats, 50 to 55 gms. each and divide into 
3 groups. To one group, administer the pituitary extract of the 
plant treated animals at a dose of 0·2 mI. intraperitoneally twice 
daily for 4 days. Administer similar doses of pituitary extract from 
the control group to the second group of rats. The third group acts 
as control. Sacrifice the animals on Day 5 and record the weight of 
their uteri and ovaries. If the plant extract inhibits ovulation at the 
level of the pituitary, the- uteri and ovaries of the second group 
will not hypertrophy and will be comparable to the control group. 
On the contrary, if the plant extract has rio activiTY the reproducti\c 
organs of the second group will show hypertrophy comparable to the 
third group. 

(d) Another anti-ovulatory test can be performed as follows. Administer 
chorionic gonadotrophin at a dose of 2 J.U. intraperitoneally for 4 days 
to two groups of immature male rats. Simultaneously feed the plant extract 
to be tested to one of the groups. Sacrifice the animals on Day 5 and 
weigll the following :--

1. Aclrenals 

2. Testes 

3. Seminal vesicles 

4. Levator ani 

4. Ventral prostrate 

I f the pI an t in hi bi ts ovulation peripherally, it will prevent the effect of the 
chorionic gonadotrophin on the target organs. 

(1:) Allli-lilerotropllic ortil'ity: This is tested on 20 to 23 days old female 
mice divided into four groups of 10 each. The first group receives no 
treatment and acb as control. The second receives a standard oestrogen. 
c. g. ocstr:ldiol at the dose of 0·1 micrograms subcutaneously daily for 
:; d:iYS. The third group receives the standard oestrogen while simultaneo
miy being fed on the plant extract; the 4th group of animals receivcs only 
the \chiclc in which tbc plant extract is suspended. The animals are killed 
en [)~I\, ,1, and their uteri weighed to see if the utero trophic dTcct of the 
ocstro;'C:l is blocked by the plant. 
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Anti androgenic actil'ity : 

Twenty-one old rats are castrated and divided into 4 groups. The first group 
acts as control, the second receives any standard androgen preparation, e.g., mcthyl 
testosterone, 0·1 mg. subcutaneously daily for 7 days. The third group receivcs the 
same dose of androgen while simultaneously being fed on the plant extract to. be 
tested; the fourth group receives only the vehicle in which the plant extract is sus
pended. All the animals are killed on the 8th day and the following organ.s 
weighed :-

(a) Ventral prostrate 

(b) Seminal vesicle 

(c) Levator and muscle 

If the plant extract has anti-androgenic activity, it will block the effect of andro
gens on the target organs. 

-. 



ADDENDUM 

Herbal Fertility Control: Contraception 
and Abortion 

An Ancient but Practical Approach for 
Women Who Want to Take Charge of 
Their Reproduction and Fertility, and 

Make Every Child a Wanted, Loved,  
and Planned-For Child! 

 

Note: Please read our "Disclaimer" at the end. 

 

 
    There is a growing movement of self-determined 
women, to regain ancient knowledge about botanical herbs 
once widely used for the control of pregnancy. This 
knowledge was once widespread, perhaps even global in 
nature, but was largely wiped out in Western society during 
the "burning times", when the Christian church began a war 
against midwives and female healers, murdering millions of 
people who at that time "lived outside of the Church". 
While the power of the Christian Church has been 
dramatically reduced in the Western democratic nations 
over the centuries, the war against midwives was picked up 
and continued by the Western medical establishment, which 



today holds a power and authority position roughly equal to 
the old priesthood. �    Outside of the Western democracies, 
the situation is even worse, especially within the Islamic, 
Hindu, and Buddhist nations, where women's status is 
generally low, often at nearly slave-like conditions. And in 
communist nations, women's reproductive capacities are 
generally state-controlled. Women's power for self-
determination at many levels may not exist in such nations, 
where an unplanned pregnancy can be a life-threatening 
disaster, especially for unmarried females, where it may 
provoke the outrage of dead-hearted dominant males (or 
equally fanatical and life-hating females) who consider a 
younger woman's sexual organs and female virginity to be 
a "badge of family honor". But it is exactly in those places 
where herbal methods for fertility control may be most 
suitable, as dominant males generally ignore women's 
health issues. A woman who carries about "medicinal 
herbs" for "women's problems" is likely to be ignored, 
confusing such herbs as "kitchen spices". In medicinal 
botanical textbooks, the same herbs may also be identified 
to assist in labor, or to help with irregular menses or other 
women's health issues, so their usage is not confined 
merely to fertility control. Under such circumstances, 
especially in nations where women's status is very low, or 
where contraception and abortive methods may be 
expensive or legally forbidden, the herbal-plant methods are 
most suitable. 

    Here, we wish to alert all women, and their concerned 
male partners, about old methods for ending pregnancy in 
the early stages, mainly for restoring the onset of 
menstruation where it might be delayed, by use of simple 
herbal preparations.  The materials presented here should be 
viewed as a guide, a first-step into an ancient body of 
knowledge, and not as the sole information on how to 
proceed in the case of an unwanted pregnancy. 



In addition to what is presented here, the reader is 
encouraged to also visit the various excellent web sites 
given below for even more information on the subject. 
Several excellent books on this subject are also 
recommended below. 

�    Once you have educated yourself, it is up to you to make 
the decision on whether to try the herbal approach, or not. 

 

Getting Started... 

    The most concise discussion we have found of the 
subject of abortive herbs exists in a book by Rina Nissim, 
Natural Healing in Gynaecology: A Manual for Women 
(Pandora/Harper-Collins, 1996, currently out of print, but 
used copies often available from Amazon.com). Her book 
was originally written in French language, and has been 
translated all around the world. The English edition does 
not use the word "abortion" directly to describe specific 
herbs, possibly due to the more religious nature of 
American society as compared to Europe, and a natural 
desire that the book not inflame the substantial anti-abortion 
groups in the USA. However, the abortive herbs are 
discussed in the context of emmenagogues, which are 
substances known to bring on a delayed menstruation. 
Consequently, the herbs mentioned in her book appear 
suited only for terminating pregnancy in the very early 
stages. This means, if a woman is to take this botanical-
herbal approach to control her fertility, she must follow her 
own cycles with some attention, know when to expect her 
bleeding to start, and have the essential herbs on hand and 
ready for preparation in advance, in case of a problem. 
There are herbal methods for producing abortion later in 
pregnancy, but these are not discussed here, left to the other 



websites where women are already engaged in serious 
discussions about what works, and does not work. For 
now, however, we can recite a few paragraphs from Rina 
Nissim's book, in a section on "Delayed Periods, 6 to 8 
days overdue" (p.30-32). �    Her experiences come from the 
Women's Health Center in Geneva, Switzerland. Read 
Nissim's book for full details. Information on where to get it 
is given several pages down. 

--quote-- 
"Our Experience at the Women's Health Center �          
We have obtained between 60 and 80 percent effectiveness 
among women who suspected an undesired pregnancy. 
Clearly this figure does not tell us much because we do not 
know how many of these women were in fact pregnant. The 
women always used two herbs at one time (most often 
using either pennyroyal or mugwort, plus one other herb). 
The best association has been shown to be pennyroyal - 
blue cohosh. �    These herbs seem to be very effective for 
small delays in menstrual bleeding.  Their effectiveness 
drops noticably after the 6th day of delay, but still can be 
useful as long as an inability to confirm the pregnancy 
makes abortion impossible. �    It might be mentioned that 
these herbs seem ineffective for periods delyaed after 
going off the Pill, and only slightly effective with irregular 
cycles. �    According to the research and experience of a 
collective of women in Santa Fe, New Mexico, a better 
result is obtained with cotton root bark than with 
pennyroyal.  We have therefore integrated this 6th herb 
into our practice. �    It is important to note that the earlier 
the herbs are taken [as tea infusions], the more effective 
they are. There is just one limitation: that the cycle be at 
its end.  Herbs are not effective just after ovulation 
because it is not possible to loosen mucus which is not yet 
'mature'. You can therefore begin to drink infusions the 
day before the period would normally begin, the same day, 



or up until the 10th day thereafter. The percentage of 
success is very good (60-80 percent) the first 6 days. If you 
begin drinking the infusions only after the 6th day overdue, 
however, the percentage of effectiveness falls to 20 
percent. �    For this reason, after our years of experience, 
we rarely propose infusions after the 6th day overdue.  On 
the other hand, for those who are among the 20 percent, it 
is worth it! The development of early pregnancy tests, 
however, will probably change our practice and permit a 
more precise study. �    What are the possible side effects? 
Essentially, contractions whose strength increases in 
proportion to the length of delay. Sometimes nausea or a 
light dizziness may result. It is recommended to eat lightly 
during these days. 

Practically speaking �We always prescribe two associated 
herbs: 

cotton root bark  or  pennyroyal  or  mugwort 
to be used with 

parsley  or  blue cohosh  or  black cohosh 
 

�    Using one teaspoonful of each plant, separately, per 
cup liquid - in infusion for the leaves (mugwort and 
pennyroyal), and in decoction for the roots (the others) - 
drink one cup of each of the 2 herbs three timesa day. This 
means 6 cups to drink each day for a maximum of 6 days. 
(more information below) �    BE CAREFUL: do not 
overdose. Do not continue treatment more than six days. 
Do not begin after the 10th overdue day. The better 
informed women are, the earlier they will begin.  It is not 
necessary to continue taking the herbs once the period has 
truly begun." �(Nissim, 1996) 

--end quote-- 



�    In fact, Nissim indicates the combination of pennyroyal 
with blue cohosh is the most successful, prepared as given 
in her book, and as summarized on this web page. Here are 
her recipies for the different herbs (remember, only two 
herbs are used, one from Group A, and one from Group B). 
The teas are prepared either as infusion (pour boiling water 
over the dried herbs, let steep for 10 minutes) or as 
decoction (cook dried herbs in a covered enamel pot for 10 
minutes). Even if the method of preparation is different for 
the given herbal combination (like with pennyroyal and blue 
cohosh), the teas can be mixed together afterwards, and a 
full-days batch (of six cups of tea) can be prepared all at 
once without a problem. 

 

--quote-- 
"Group A (choose one): 

Cotton Root Bark (Gossypium herbacetum) �Part used: 
bark of the root, cut and broken up like tea �Properties: 
emmenagogue, imitates oxytocin (childbirth hormone that 
triggers labor) �Preparation: decoction,1 teaspoon of bark 
per cup of water, 3 cups per day for a maximum of 6 days. 
�We suggest to use only organically-grown cotton root 
bark, as cotton plants grown for fabric production are 
heavily sprayed with pesticides. 

Pennyroyal (Mentha pulegium) �Part used: entire plant, 
broken up, dried �Properties: emmenagogue, aids gall 
bladder and digestive tract �Preparation: infusion,1 
teaspoon per cup of water, 3 cups per day for a maximum 
of 6 days. �CAUTION:Do Not Use extracted pennyroyal 
oil, which is toxic and potentially lethal! The tea recipe as 
given above, consumed for that limited amount of time, is 
safe. 



Mugwort (Artemisia vulgaris) �Part used: entire plant, 
broken up, dried �Properties: emmenagogue, antispasmodic 
�Preparation: infusion,1 teaspoon per cup of water, 3 cups 
per day for a maximum of 6 days. �CAUTION: Do Not 
Overdose! More than 40g per liter causes hepato-renal 
disorders and convulsions. �Contra-indications: uterine 
inflammation, recent pelvic inflamation. 

 

Group B (choose one): 

Parsley (Petroselium sativum) �Part used: entire plant, 
broken up, dried. Do Not Use the seeds. �Properties: 
cleanser, diuretic, stimulates menstruation �Preparation: 
decoction,1 teaspoon per cup of water, 3 cups per day for 
a maximum of 6 days. �CAUTION: Do Not Overdose! 
Parsley is toxic in high doses. The seeds are even stronger 
than the plant and should not be used because they are 
dangerous particularly to the kidneys. 

Blue Cohosh (Caulophyllum thalictroides) �Part used: 
root, cut and broken up like tea �Properties: emmenagogue, 
imitates oxytocin, antispasmodic, diuretic �Preparation: 
decoction,1 teaspoon per cup of water, 3 cups per day for 
a maximum of 6 days. 

Black Cohosh (Cimifuga raremosa) �Part used: entire 
plant incl. root, cut and broken up like tea �Properties: 
emmenagogue, antispasmodic, diuretic �Preparation: 
decoction,1 teaspoon per cup of water, 3 cups per day for 
a maximum of 6 days." �(Nissim, 1996) 

--end quote— 

 



    In different dosages, many of these same herbs have a 
history of use for easing painful menstruation, or for 
stimulating childbirth. Other herbs used as emmenagogues 
are mentioned, but without dosages or preparation being 
discussed. Consult the Nissim book for details. 
�   Remember! If you wait until you are pregnant to try and 
obtain these herbs, it might take you days or weeks to get 
them, and you will have missed the window of opportunity 
for their effectiveness. It is suggested to take the initiative 
before you are pregnant, and have all the ingredients on 
hand. From the cautionary notes given above, it should also 
be obvious that taking these herbs will usually produce 
some discomfort in the form of temporary cramping, and 
possibly slight nausea or dizziness. One should plan 
accordingly. 

Where To Get the Herbs 

    These herbs are available from various natural food 
cooperatives, herbal medicine stores, and mail-order 
catalogs. Check your telephone book and local area first, as 
fresh herbs are always better. Ask the people at your local 
health food store to see what's available. The herbs should 
be freshly dried, not older than 1 year, and in bulk form. 
Capsules or pills are less effective and unsuitable for tea 
preparations. Do Not Use tinctures or essential oils! The 
danger of overdose is too high, and most essential oils are 
toxic if ingested. Use only the raw herbs for making the 
teas! �    It is advised to obtain only organically-grown 
herbs, and best of all if you can get them wildcrafted - that 
is, harvested from wild and natural sources rather than 
grown commercially. Here are a few internet links for 
obtaining the herbs: 

* Wild Weeds: http://www.wildweeds.com 



* Mountain Rose Herbs: 
http://www.mountainroseherbs.com 

* Other Sources: 
http://www.sisterzeus.com/herbshoppes.html 

    Some women report that if they feel they might be 
pregnant, they will start taking Rutin 7 to 10 days before 
the onset of their period, dose of 500 mg per day (can be 
found at most health food stores). Rutin is an extract of 
Rue, a traditional abortifacient used historically all over the 
world. It works as a "morning after pill" by stimulating 
adrenaline and prolonging its action within the body, 
thereby decreasing capillary permeability in the uterine 
tissues and making them non-nutritive to the fertilized egg. 
Please consult the following website for more information 
and cautions about Rutin, which can severely stress the 
kidneys and liver if used on a regular basis.  Rutin is 
therefore unsuitable as a regular contraceptive except as an 
emergency measure in case conception has occurred. Also, 
its essential oil is highly toxic and should never be used 
internally! �    NOTE:  As with any medicine or chemical 
compounds, caution is advised before simply going out and 
ingesting unfamiliar plants and herbs. You should NEVER 
use the extracted "Essential Oils" of some of these plants as 
can be purchased over-the-counter in small bottles of liquid. 
In that form, many are known to be deadly toxic. Even 
when fresh water-extracts are made from the original herbal 
formulas, the dosages are very important. For example, 
Spotted Cowbane Root, noted in several of the papers in 
the above Reprint Package, is potentially deadly in high 
doses. It is also known as Water Hemlock (Cicuta 
maculatum), one of the most poisonous plants in North 
America and related in its actions to the plant that killed 
Socrates. If you make the decision to try the herbal 
preparations, stick to the methods and dosages given in the 

http://www.sisterzeus.com/ERC_Rutin.html


Nissim book and other resources presented here for 
termination of early pregnancy - when you take 
responsibility for your own health and fertility, you also 
take responsibility for the risks involved! 

    Furthermore, it is important to take into consideration 
that if the herbs have not worked in your case, for whatever 
reason, you must follow up with a surgical or 
pharmaceutical abortion, as the herbs are known to be 
damaging to the normal growth of the fetus, even if they 
failed to end the pregnancy! For termination of a confirmed 
and in-progress pregnancy, consult the above websites or 
contact the nearest offices of Planned Parenthood or the 
National Abortion Federation. The Food and Drug 
Administration recently approved the use of RU-486 
"abortion pill" in the USA, making this step much easier - 
but the chemical abortion pill is reported to have side-effects 
more severe than the herbal methods discussed above. It 
also can only be administered by physicians, requiring 
several trips to the physician's office, driving the cost up 
significantly. The herbal method discussed here costs 
pennies by comparison. Nevertheless, the legalization of 
RU-486 provides an important back-up for any woman 
presently using herbal methods. If you are determined to 
end a pregnancy, and the herbal methods do not work for 
you, a pharmaceutical or surgical abortion may be the only 
final alternative, and become necessary also, as the herbs 
are known to be disruptive to the normal growth of the 
fetus. 

    Do not make casual or last-minute decisions about 
pregnancy, emmenagogues or abortive herbs! �    Be smart, 
educated, and prepared, and let no man or woman dictate 
your basic life decisions!� 

 

http://www.plannedparenthood.org/
http://www.prochoice.org/


For More Information, read the following materials: 

* Fertility Awareness, Herbal Contraception, Herbal 
Abortion: http://www.sisterzeus.com  
This is the best web site on the subject anywhere!  Lots of 
excellent information.  Here are some sub-sections: 
* Preventing and Ending Pregnancy by Alternatives:  
http://www.sisterzeus.com/PregT.htm 
* Herbal Abortion:  http://www.sisterzeus.com/Abortif.htm 
* Sharing Our Wisdom:  
http://www.sisterzeus.com/Sharing.htm 
* Also here is a website offering straightforward 
gynecological information: �http://www.askmygyn.com 
 
 
Highly Recommended, Important Books to Get: 

* James DeMeo: "Contraceptive Plant Materials Used in 
Sex-Positive Cultures". This article is contained as a 
Chapter in the book Saharasia: The 4000 BCE Origins of 
Child Abuse, Sex-Repression, Warfare and Social 
Violence, In the Deserts of the Old World (Natural Energy 
Works, Ashland, Oregon, 2006) Saharasia covers a much 
broader set of topics than merely contraceptive plants, 
going deep into subject areas such as the historical decline 
in women's status, the harsh abuse suffered by children and 
adolescents world-wide, how patriarchal authoritarian 
societies crush down women and men, with a lot of new 
findings on the origins of patriarchal authoritarian 
societies and origins of human violence and war questions.  
See: http://www.saharasia.org 

�* CLICK HERE TO PURCHASE the comprehensive book 
Saharasia: The 4000 BCE Origins of Child Abuse, Sex-
Repression, Warfare and Social Violence, In the Deserts of 
the Old World, by James DeMeo, Ph.D. 464+ pages, over 

http://www.orgonelab.org/cart/xdemeo.htm


100 maps and illustrations, with comprehensive 
bibliography and index. NOW SHIPPING THE 2006 
REVISED SECOND EDITION! 

You can also purchase Saharasia from Amazon.com. 
Amazon obtains the book from us, so there is no advantage 
in time, and they will also charge a slightly higher price 
($39 as compared to our $34). However, for destinations 
outside the USA, they often can offer a much better 
shipping rate. Be certain you get the 2nd Revised Edition! 
Assuming you got the 1st Edition by error, most of those 
2nd Edition changes are identified and can be obtained as 
PDF downloads from this webpage. 

 

* Herbal Contraception and Abortion in Sex-Positive 
Cultures: Selected Reprints.  That is this PDF document! 
Download available from:  
http://www.orgonelab.org/contracep.pdf   This document 
includes reprints of 16 different published and unpublished 
Scholarly Articles from old anthropology, ethnobotany and 
pharmacology journals on the subject, clearly 
demonstrating that so-called "primitive" peoples had known 
how to control their fertility long before Western science.  
Also includes information on other books and web sites 
giving explicit details on herbal abortion methods.  This 
information once brought a death-sentence by burning!    

* Natural Healing in Gynaecology: A Manual for 
Women, Rina Nissim, Harper/Collins, 1996.   An essential 
reference book giving women the power of choice in their 
own healing and reproduction.  Covers the limits of modern 
allopathic medicine, contrasting them to healing alternatives 
from both Western and Eastern cultures.  The author was a 
founder of the Dispensaire des Femmes, a women's health 

http://www.amazon.com/gp/product/0962185558?ie=UTF8&tag=natuenerwork-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=0962185558
http://www.saharasia.org/


centre collective in Geneva, Switzerland, and has worked 
with women and health groups in the USA, Central 
America and India.  234 pp. �Here are some Amazon.com 
links to obtain this book, which is now out of print: 

Nissim 1996    Natural Healing in Gynaecology 

1986 Softcover   Natural Healing in Gynecology  

1986 Hardcover    Natural Healing in Gynecology  

French Ed.    Manual De Ginecologia Natural Para M... 
 
  
A German-language edition is also available from 
Amazon.de Use their book-search feature to look for all 
titles by "Rina Nissim", and also for this title: 
Naturheilkunde in der Gynaekologie � 

This important book may also be available in other world 
languages. If you learn of another edition, please let us 
know about it! 

Other Published Resources: 

* "Oral Contraceptives in Ancient and Medieval Times", J. 
Riddle & J.W. Estes, American Scientist, 80:226-233, May-
June, 1992. 

* "Ever Since Eve: Birth Control in the Ancient World", J. 
Riddle, J.W. Estes & J.C. Russell, Archaeology, 
March/April 1994, pp.29-35. �  

Don’t forget that adoption is a very good alternative to 
abortion.  

http://www.amazon.com/dp/0044409591?tag=natuenerwork-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=0044409591&adid=1JZQ0N28FHC0ZTK2S7DA&&ref-refURL=http%3A%2F%2Fwww.orgonelab.org%2Fcontracep.htm
http://www.amazon.com/dp/0863580696?tag=natuenerwork-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=0863580696&adid=0A2GC3P08T46BBYPXJFE&&ref-refURL=http%3A%2F%2Fwww.orgonelab.org%2Fcontracep.htm
http://www.amazon.com/dp/0863580637?tag=natuenerwork-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=0863580637&adid=1P96799R9HYRX316AWDD&&ref-refURL=http%3A%2F%2Fwww.orgonelab.org%2Fcontracep.htm
http://www.amazon.com/dp/8474261066?tag=natuenerwork-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=8474261066&adid=0845ZKQ2423T7VCQA757&&ref-refURL=http%3A%2F%2Fwww.orgonelab.org%2Fcontracep.htm
http://www.amazon.de/


 

Disclaimer 

The information contained on this website is gathered from 
previously-published and on-line sources, presented here for 
convenience and educational purposes only. It is not 
intended to be a substitute for professional healthcare 
advice.  Should you have any healthcare related questions, 
please call or see your physician or other qualified 
healthcare provider promptly. You should never disregard 
verified advice from a healthcare provider, nor delay in 
seeking it because of something you have read on this 
website. Any action on your part in response to the 
information provided on this website is at your, the reader's 
discretion.  Self-educate!  Be responsible!  Become a Wise 
Woman, in charge of your own destiny!  
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