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Introduction 

Conception may be defined as the fertilization of 

the ovum, and contraception as any means taken to 

prevent this fecundation. Anti-fertility agents and 

birth control serve as synonyms for contraception. This 

thesis will attempt to trace contraception from its 

origin to the present time, with emphasis on the most 

recent advances in the field-oral contraceptives. It 

should be noted that no attempt will be made to discuss 

contraception on a moral or religious basis. 



,. 

• 

Historical Backround of Contraception 

Contraception is ancient discipline . Man's 

attempt to control the size of his family , first 

by infanticide , then by abortion, and then by con

traception goes back beyond recorded time . In the 

early Egyptian papyri there are prescriptions on 

how to prevent impregnation. (1) Thus the act of 

contraception is not a new concept in the morals 

and mores of man • 

No evidence still in existence indicated when 

the very primitive or even the prehistoric woman 

became sufficiently conscious of her own person and 

powers to desire , or even achieve any measure of 

birth control . That definite contraceptive means 

were employed in the prehistoric past is probable , 

for today a number of extremely primitive races 

possess their own t ype of crude knowledge on this 

subject , and make it evident that earlier races of 

the same grade probably did also. However , abortion 

and infanticide are the early and more barbarous 

equivalents of contraception, since the personal 

needs and health of the women are less likely to 

have been realized than the simple desire to reduce 
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the _number of unnecessary b ab ies. 

According to Smith (16) the inhabitants of 

Futuna did not consider killing the child a s being 

shameful-this was accomplished by pressing the body 

with heavy stones thereby crushing the baby, or (after 

birth), by burying them alive in the sand. 

A number of authors also speak of an island 

race of primitive Australians who employed the Mika 

operation, which consists of the slitting , with a 

stone knife, of the urethra by the lower side of the 

penis. This operation is paralleled by a much more 

elaborat e sterilization of girls by the tearing off 

of the cervix and slitting of t he vagina down to the 

anus. A full account of this lat ter operation is 

given by Garson. (17) 

The Sanskrit books of the Sixth Century were 

one of the earl j_est histor5cal documents to reveal 

sex instruction and the art of contracep tion. Some 

of t he advice given is as follows: (15) 

"l. 

II 2 • 

The women who will drink for three 
days after the fourth (purification 
day ) a decoction of Chitrake (Ceylon 
lead-wort Plumbargo zeylonice) boiled 
with rice water , will never have children~1 

The women who will drink for three 
days after the fourth a decoction of 
Kallamba plant and the feet of jungle 
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II 3 • 
flies , will never have children." 
The women who will eat every day 
for a fortnight mashas of molasses 
(Jugri) wni ch is three years old 
will be barren for the rest of her 
life . " 

A contracept ive measure still greatly in vogue 

came into use in Italy in the Sixteenth Century

sheaths , made of linen, isinglass , and caecum of 

a lamb . 

In the Nineteenth Century a method of birth 

control called the sp onge method came into use . 

A piece of soft rubber sponge was tied to a piece 

of string or ribbon and inserted just before the 

sexual intercourse took place , and was withdrawn 

again as soon as it had t aken place . (15) 

The most important medi cal advance in the 

second half of the Nineteenth Century was i naugu

rated by Dr . Iviensinga who described the convenient 

rubber caps used by the female . (1 8 ) 

In the pursui t of information concerning the 

historical methods of contraception, it was inter

esting to note the lack of such information. For 

example , in W. J . Robinson 's "The Limitation of 

Offspring, 11 a chapter entitled: 11 The Best , Safest , 

and Host Harmless Means for the Prevention of 
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Conception" was followed by blank pages. And 

under the title of "Means for the Prevention of 

Conception Which are Disagreeable , Uncertain, or 

Injurious , " another series of blank pages fo llowed . 

(15) The author 's reason for doing t his , and my 

reason for including this now, is to illustrate 

the type and extent of the censorship that exist 

ed then and to a certain degree at the present 

time . Th is perhaps accounts , in part , for the 

lack of information on primitive methods of birth 

control . 

The methods used in the Twentieth Century and 

at the present time will be dealt with in a subse

quent chapter . 

Much work has been done on a physiologic ap 

proach to birth control . Experiments thus far have 

primarily involved laboratory animals , with a few 

including human results . The following naterial is 

a brief scan of the res earch t hat has been done in 

the realm of physiologic contracep t i on . 

The search continued for the ideal contraceptive, 

and with the advent of oral agents , a new concept 

was supposedly introduced . Evidence t hat fertility 

can be control l ed by the administration of hormonal 
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agents became available as early as 1921 , when 

Haberla.nd t ( 19) showed that the transplantation 

of ovaries from pregnant laboratory animals into 

mature females of the same species caused the later 

to be sterile for limited periods . This author 

ascribed the result to the presence of corpus 

luteum hormone in the transplanted ovaries . Later 

Scaglione (21) observed that temporary sterility 

in female laboratory animals is produced by im

plantat5_on of male gonads and by injection of 

testicular extracts . Parkes and Bellerby (22) 

injected corpus luteum extract into mice and rats 

and observed inhibition of ovulation and extrus 

for prolonged periods . 

Evans et al ., (23) demonstrated that purified 

lactogenic hormone will induce functional activity 

of corpus lutea . He stated , 11 8ince corpus lutea 

secrete r progesterone , which inturn inhibits pitui

tary release of L. H. it is easy to see why ovula t ion 

rarely occurs during 12.ctation. 11 Three articles by 

Byrnes and Meyer (24 , 25 , 26) indicate that in 

certain respects the effects of estrogen and proges 

terone are additive in inhibiting gonadotropic 

hormone secretion by the pituitary, and that amounts 
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of these agents required are small and within 

physiologic limits . This principle is perhaps one 

of the reasons for the effectiveness of Enovid , a 

drug which will be discussed subsequently . 

As to the use of estrogens alone , in 1932 Moore 

and Price (27) administered estrogen continuousiy to 

rats over a period of time and demonstrated that the 

gonadotropic potency of the pituitary decreas ed . 

Haberl andt ( 28 ) administered corpus luteum 

extracts I . H. or orally to laboratory animals and 

observed temp orary sterility . 

Musser (29) s tated that primary dy smenorrhea 

can be prevented in any c ycle by preventing ovul a 

tion and that the administration of large daily doses 

of estrogen, beginning four day s after the start of 

menstruation , wi11 prevent ovulation . This author 

goe s on to suggest that the administration of 1 mg . 

of diethylstilbesterol could be given orally , be

ginning on the first day of menstruation , in such 

a way as to have a fertility control effect , and that 

progesterone could be g iven to bring about menstruation. 

Heckel et a l ., (30 , 31) administered testoster

one propionate- 50 mg . three tiRes a week- to men 

and obs erved a f all in sperm count which approached 
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zero level in a matter of days and which was main

tained as long as the treatment continued . In the 

work described the aspermic conditions were main

t ained as long as three months or more . After 

cessation of treatment , recovery of sperm produc

tion occurr ed rapidly and sometimes reached higher 

levels than previou sly exist e d - a rebound phenomenon . 

These observations add strength to the view 

that testosterone and estr ogen produce effects in 

t he male and female wh ich are similar . 

Prior and Ferguson (3 2 ) admini~tered the anti

bactericidal drug nitrofuran (20% in the diet) to 

rats and observed a complete a spermia within a week . 

Si~ilar results were obtained with furacin by 

Friedgood et al ., (33 , 34) who observed the effects 

in man in connection with cancer therapy . Nelson 

(35 , 36) admini stered furadroxyl to rats and ob

served complete aspermia in four weeks . In a ll 

cases spermatogenesis returned to normal or higher 

levels f ollowing termination of treatment . 

Train et al . , (37) in a study of uti lization 

of desert plants of the Southwe st , reported that 

certain Amer ican Indians used an infusion made 

from the desert plant Lithospermum ruderale as 
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an oral agent for the control of fertilit y , the 

women drinking a cup of this concoction once dai l y 

during periods when they wished not to conceive . 

Cranston (3R) performed a series of experiments on 

mice and found that a fluid extr act with normal d iet 

rapidly induced suppression of the estrous c ycles in 

addition to lowering b irth incidence in breeding 

f emale ~ . Cran s ton sugg ested tha t the active factors 

derived from the herb act directly on the pituitary 

gland , suppressing rele as e of the g onadotrop ic 

hormones . Suppression of the estrous c ycles with 

Lithospermum ha s a1s o been obs erved b y Dr asher and 

Zahl (39) , Plunkett et al . , (l~O) , Noble et al . , 

(41 , 42) , and Wei 9ner and I udkin (43) . Zahl ob

served that whereas the sex organs g o into a state 

- of quie s c ence a nd increased fibros i s , r emova l of the 

herb materials from the diet c au f' es an irmnediate re

turn to norma1 est r, ous a n d repr oduction . 

Laszlo and Henshaw comp iled a list of more tha n 

100 plant extra cts which are reported t o affec t 

human reprod.uction . (~-~ ) 

Another approa ch which has b een u tilized is 

the ant i - hormonal method . Since gonadot1opins are 

pr otein in chara c t er , they may a ccording l y be 
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expected to induc e antibody formation when used 

as antigens . Parked and Rowland (45) studied the 

inhibition of ovulation in the rabbit using anti 

gonadotropic serum. 'l'b.ey .found t hat after admin

istering t his serura I . V. to rabbits , i mmediately 

after mat i ng , ovulat ion did not occur . 

The anti - enzyme approach is another , at le as t 

theoretical , method of birth control . Many enzymes 

are involved in the reprod u.ctive proces s , but so 

far as is known, attempts to d evelop an anti- enzyme 

which would break a link in the reproductive cha in 

have been carried out only in relation t o one en

zyme- hyaluronidase , whi ch is pre~ent a t highest 

levels in semen . Sieve (46 ) has used phos phoryl a t ed 

hesperidin (believed to a ct by preventing dispersion 

of follicular c ells around the ovum, thereby prevent 

ing fertiliza t ion) in human beings - JOO couples - f or 

t i::i e specific purpose of fertilit y cont r ol , and he 

reports cle ar - cut , posi tive results . Hesperid in 

was given thr ee times dai l y in amounts of 100- 200 

ms . in tablet f orm, to bo t h :males and females . Ten 

d a~rs were allowed for the substance to reach sa tura~ · 

tion in both the man and the woman, 2fter which no 

other con traceptive protection was utilized . 
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Periods of pro t e ction v aried from 3 to 30 nonths 

and 220 couples bore normal offspring after termi

nation of the agent . Only two couples developed 

pregnancies during the periods of protection, and 

each of t hese admitted negligences in maintaining 

saturation of the agent . 

In a search for the 11 idea l contraceptive" -

one that does not require the cooperation of the 

individual- Norris J . Baskin began a series of exper

iments . Based on the knowledge that spermatozoa 

produce irn,;·,:,une b odies as s bown by Me tcnikoof in 1898 , 

Landsteiner in 1899 , McCartney in 1923 , Fogelson in 

1926 , and many others , Baskin attempted to use this 

method in the .following manner ; a specimen was ob

tained via intercourse with condom, 1 cc hexyl

resorcinol added, and the entire amount injected 

into the woman ' s buttock s . Three injections seven 

d ays apart were given . The study was begun in 1929 

and concluded in 1932 . There wer e no constitutional 

s ,-mptoms , and only loc al pain at the site of injec

tion . 19 out of 20 cases we1e immunized- no preg

nancies - wi th the other case failure attributed to 

insufficient amount of semen injected . Baskin 

concluded that no case became pregnant as long as 
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her blood showed a definite innmmi ty to the sper

matozoa based on a slide test wi th and without the 

immunized serum. (2) 

This above method has not come into com..rnon 

use despite the apparent excellent results , perbaps 

because its long term side effects are not known, 

and the problem of weekl y sh ots poses a problem 

of inconvenience . 

Thus as has been shown there have been man:1 

attempts to find the nide a l contracep tive~' A 

furt : er discussion of raethods is presented in a 

subsequent cl, apter- most of whi ch are methods 

currently in use and thus not primarily of 

historical interest . 

11 



Present Methods of Birth Control 

The p resent day methods of b irth control are 

multip l e -orthodox remed ies , suppositories, tablets, 

cervical a nd uterine stems and r ing s , douching , 

di aphram, spermicidal j elly or cream, condom, 

surgery , oral drug s , and combinations of one or 

more of the method s . 

Philosophers and sociologis t s h ave proposed 

two r emed ies : one is that the poor s hould not 

marry , or marry late in life ; the second advice 

is abstinence or coitus interr uptus . The first 

remed~ is obviously not a practical or re s listic 

approa ch, and c an b e d ismissed r a ther rapid l y . 

The second rnethod , that marri ed p eop le sh ou l d 

absta in from sexual i n tercourse is advice which also 

has no reali~tic basis, an d to g ive advice which is 

impossible to follow is the acme of fatuity . (1) 

Coitus interruptus or wi thdrai·ml, when prac 

ticed habitually , may produce organic a nd psychic 

reactions . The relatively h i g h p ercentag e of f ail

ure with this method is attributed to escape of 

viable s p erm prior to ejaculation, and to the uncer

tainty of c ontr ol of ejaculation. (5) 

It is gen erally agreed that con ception does 
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not usually occur at certa in phases of the menstrual 

cycle. Through r1any centuries many so-called s a fe 

periods have been promulgated, but none have been 

scientifically supported . (5) A theory was developed 

soon after 1928 when a hu.i:1an ovum was removed frora 

the fallopian tube at l aporotomy- a theory of sup

posed fertile an~ non- fertile d ays in the mens t rual 

cycle. (5) One ob jection to this theory is that it 

proposes a consistent and regular . ovula tory cycle 

which does n ot e xist in most women . Furthermore , 

contraception based on abst~ nence during the fertile 

period can not be depend ed on for reas on s other than 

irregular ities in the menstrual cycle. Even if the 

exact time of ovulat ion were able to be predicted 

accurately , t he surv i v a l time of the ovum and the 

tir e consumed in traversing the fallopian tubes are 

not definitive . Also the extended periods of viabil

ity for sperm in the upper por t ion of the fema l e 

genital tract compl i ca t e any a ttemp ts to define a 

safe per i od . Thus , I t h ink it may be justly con

cluded tha t the "safe period 11 is impracti cal and 

experience to d ate ha s proved it u ndependable . 

The belief that pregnancy cannot occur during 

lactation ha s little founda tion s ince t here is no 
~ 
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uniform pattern in the r·esu:-- p ~ion of menstruation 

during the lactation period . Since ovulat ion rnaJ 

recur prior to menstruation the menstrual cy cle 

alone cannot be relied upon as a guide t o the re

establish.rrient of fertility . Thus, ~acta ti on offers 

only minimal protection . 

There is also considerable variati on in the 

level of fertility during the climacteric per iod . 

Conception has been known to t ake p l a ce many months 

following the cessation of the menstrual cycle . 

Thus this period is also not a 11 safe period . 11 

A sper micidal agent to be dependable must be 

eff ective from the moment of application. Hos t 

suppositories require time to r1e l t after insertion 

in the v agina- also the greasy t ype of sup;,os i tory 

is not miscible with the body secretions and thus 

may not readily release its active ingredients . 

The average foam tablet requires Tioisture for its 

dissolution- a moisture which is not alw~ys av a ilable 

in sufficient quantities in the Vagina . Furthermore , 

t here is no certainty that the tablet or suppository 

will be placed in the varin~ to as sure protection 

at the cervix . 

Most gynecologists agree that the cervical and 
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uterine stem rings are dangerous and undesirable . (5) 

These devices act by blockage of the sperm so that 

they do not reach the cervical c anal , and also by 

irritation . The rigid stems may c aus e perforation 

of the uterus , and the continued presence of a foreign 

body in the cerv i cal c anal may cause endocervicitis 

and also could act as a ladder for an ascending 

infection . 

Douching , though a common employed contraceptive 

device, is impractical and ineffi cient. E'ven when 

used immediately after coitus , the sperm already 

have been deposited and may have entered the cervical 

c anal out of reach of the douching fluid . The use of 

caustic fluids in the dcJuche solutions may produce 

irritation of the mucos a or toxic absorption may 
• 

give rise to a s ystemic effect . 

Thus far the discussion has been limited to 

methods which are used today , or have been used in 

the recent past , and are considered illoeical , unre

alistic, and/or impractical . Nevertheles2 , ma ny of 

these methods are still being used . A contr a cep tive 

device to be good and useful must be effective in 

preventirig conce tion, but must not alter fertility 

upon withdrawal or discontinuation of the method . 
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The .following methods are tl1ose which have been 

s ho1-m to possess these qualities . 

Acceptable methods .for the p revention of con

ception depend upon certain principles . The objective 

is to prevent the union o.f sperm and ovum- or as has 

been recently advocated , the prevention of ovulation, 

nidation , and the production of ~,perm . 'lhese latter 

methods will be discussed .fur ther in a separate chap

ter . This purpose can be accomplished , first , by a 

mel\f anical b arrier which permits normal interc ovrse 

with a deposition of semen in the vaginal tract , but 

prevents sperm from entering the cervical canal . The 

sponge would be a crude examp le of this type of occlu

sive device . The cervical cap , vault pessary , and the 

vaginal occlusive diaphragm are more frequently used 

devices . Another prin c iple involves the destruction 

of the sperm before they have an opportuntty to 

reach the cervical canal . 1he most satis.factory car

rier for the spermicide is a water-soluble jelly or 

cream . If the base is properly selected for the 

phys ical characteris tics it will als o a ct as a mechan

i~al barrier . ( 5 ) 

The contraceptive device whi ch has been found 

in clinics and in pr 1vate practice to be both 
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effective and acceptable is the individually fitted 

vaginal occ l usive diaphragm used in conjuction with 

a spermicidal preparation . The d:laphragm of all 

me chanical devices , is the mort practical because 

it is easy for most women to use . This isolates 

the cervix from the coital canal and also holds 

the jelly or crefu~ agninst the c erv ix . 

The condom or sheath in combination with a 

spermicidal jelly or cream is frequently pres cribed 

for newl y married couples or where a mechanical bar

rier is inwractical . However , as a regular method 

it has disadvantages . The condom is fre quently 

unacceptable to the husband because of inhibitions 

due to the time required for application . For 

rr.ost men , and for raany i-J cmen as well , there is also 

a definite blunting of sensation. 

There is also the surg ical appr oach to b irth 

control-a permanent device . The v asectomy for the 

male and tubal ligation for the female are the two 

surcica l methods presently employed for permanent 

birth control and sterilization. However, _these 

methods do not fit the criterion of allowing fertil

ity upon 11 withdrawal . 11 There is also the inconven

ience of a surgival procedure , plus the everlasting 
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and permanent na ture of the me thod . Theoreti cally , 

the seminal vesicles are er:1pty of sp erm within a 

few months , but ca ses have been reported of their 

persistence f or a ye ar . Also , it is not unusual 

for the cut end s of the va sa to join up by means 

of.'..:' a channel t hrough the intervening scar tissue . 

(77) Thus even the s e method s are not 100% effec

tive in preventing conception. 

This now leaves oral contra ceptives as the 

most recent and per haps most useful of the contra

ceptive agents . The use of progesta tional steroids 

and other drugs for co;,cep tion con trol provides 

p otentially relative simple form of famil y p lanning . 

On t he other hand it also initiates for the first 

time the use of anti - fertility me asures wh ich can 

theoretically hav e con stitutional actions . Until 

now the conception control 1:1ea s ur es us ed have been 

med ica t i ons or devices , whi ch a s far a s we kn ow, do 

not possess other than local effects . Ora l concep t i on 

control, on the other hand , takes advan tage of the 

f act tha t one of the YOrmal phy siologic functions 

requisite f or reproduction can be alt ered . A 

separate chap ter ha s been devoted to a dj scussion 

of the current methods of oral cont rac eption, and 
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other methods which although not current l y in use , 

are beine: advocated . 
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Oral Contraceptives 

The physiologic mechanisms of pregnancy inhibit 

ovulation for the duration o.f the gestation . It is 

accepted that the production of ovarian hormones by 

the corpus luteum of pregnancy is primarily respon

sible for the physiolog-ic inhibition of ovulation. 

Since the pregnancy corpus luteu..m is kn01.,m to regress 

at about four and one - half months of gestation , it is 

considered th2t the plac ental hormones exert a similar 

action for the balance of the pregnancy . 

The administration of proges terone or estrogens 

will inhibit ovulati. on most probably in the same 

manner as do these hormones during pregnancy-that of 

inhibiting the elaboration of the gonadotropic hor~ 

mones by the anterior pituitary gland . (L~7) How

ever , the parenteral administration of progesterone 

is ~ainful and the use of other progest ins or estro

gens is characterized by a change in rhythmic ovarian 

physiology or a pharmacologic a c tivity for a varying 

period of time fal lowed by a lo s.s of activity-

c o:mmonly called "escap e . " (47) 

A synthetic progestin which is safe , orally 

effective , and not characterized by ue s~:rnpe 11 would 
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seemingly be of value as an oral contraceptive . On 

this basis the drug Enovid was developed . 

A more detai l ed discussion of Enovid will be 

presented since this drug , at the present time , is 

the only F . D. A. approved oral contraceptive availa

ble . 

Norethynodrel , a synthetic steroid , is chemi

cally 17- ethynyl 17- hydroxy 5 (10) - estren 3- one , 

manufactured u..nder the trade name of Enovid , 

(Searle) , with ethynylestradiol , a ) - methyl - ether , 

added . In a ten mg . tablet of Enovid , 0 . 15 mg . is 

ethynylestradiol . (413 ) 

Norethynodrel has three main properties : first 

it has progestational a c tion when administered 

orally ; second it has inherent estrogenic effects; 

and third it inhibits the p ituitary gland , and it 

is also androgenic . (9) 

,c.=c.\-\ 
,I 

/ 
,,#,--("\\-\ 

The hum.an pharr:iacological a ctions of Enovid 

on the endometriurn , gonadotropin excretion, testes , 
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and on vaginal desquamation were determined by a 

number of workers . 

A secretory endometrium was produc ed by women 

on 10 mg . of Enovid orally which was indistinguish

able from that produced normally . (6) This was 

best demonstrated in wo!nen who possess an adequate 

supply of endogenous estrogen, but do not develop 

a secretory (progest ational or lutea l) endometriurn . 

If this latter qu8lity is not present it is neces 

sary to prime the patient with estrogen two weeks 

prior to the giving of Enovid . (11) 

Pincus (49) , Kupperman and Epstein (50) report

ed a sharp reduction in gonadotropin excretion by 

the human being during Enovid administration . 

Pincus (49) a l s o reports a reduction in the 

sperm count during Enovid administration as well as 

testicular atrophy following prolonged administration . 

Heller (10) anq his co- workers find that Enovid 

produces az·ospermi a in the male but that wi thin a 

relatively brief period after discontinuance of 

the drug the sperm count returns to , or exceeds 

pre- treatment levels . These · observations seem to 

be able to be explained on the basis of a decreased 

gonadotropin secretion by the anterior pituitary 
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gland . 

Normally there is an abrupt shift in vaginal 

sme ars as the progesta tional phase of a menstrual 

cycle beg ins . Rock , Garcia , and Pincus (11) ob

served 69 menstrual cycles and their vaginal s r,1e 8.rs 

under the influence of Enovid . Since the abrupt 

normal shift in c ell distribution is accepted as 

evidence of ovulation, t h is test is circumstantial 

evidence of non- ovulation under Enovid influence . 

These authors noted only 4% with evidence of shift 

to the proGesta t i onal t ype of vaginal smear as 

compared with 97% in the controls . Also the sme ars 

of 1.5% were e quivocal while 81% did not show evi

d ence of ovulat ion but ohly an irregular mainte

nance of the proportion of cornified cells . 

The ovary is placed on physiologic rest while 

the drug is administered for the purpose of contra

ception. There is no destruction of ova since the 

actions of the drug inhibit the production of 

gonadotropic hormones and , thus , the ovaries pro

duce no mature ova . 

Thorough stud ies have been made and are being 

made at the present time in the clinical evaluation 

of Enovid . In 1956 a study was initiated by the 
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Family Planning Association of Puerto Ri co to 

determine the efficacy and safety of Enovid for 

ovulation control . Approximately 900 women have 

been observed since this study began in 1956. 'Ihe 

women chosen for this study were from the low in

come bracket living in a housing development project 

in a slum area . The control group was similarly 

chosen . Enovid was given in 10 mg . doses beginning 

the fifth day after menses began and continued for 

20 days and then stopped . For s t atisti ca l pur

pos es, the expr ession of results is in patient 

y ears-adding the number of those patients who have 

been t~~ing Enovid more than two months . (For an 

explanation of 11 patient years" as a statistical 

expression, s e e chapter 5 page 43 . ) Including 

those volunteers who neglected to tak e the medica

ti on as directed , t h e pregnancy r ate for the first 

30 months of the study was 2.7% per 100 women ye ~rs 

whereas the s ar1e women prior to t h is program had a 

rate of 61 . 2% per 100 women years . There were no 

pregnancies in t h ose who took the medica tion as 

directed . The results in all studies are SUii1llla

rized in Table one . (12) 
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Table One 

Investigators Number of Total Total Remarks 
Patients-:;. Wome n Number of 

Years Cycles 

Rock , Garcia, 364 421 . 7 5 , 42,3 66 patients 
Pi n cus , and for 24- 38 
Paniagua (53) cycles 

Larague and 121 77 .4 1,007 64 patients 
Nicola (54 ) for 9-12 

cycles 

Satterthwaite (55 ) 181 151.5 1, 970 80 patients 
for 12- 21 
cycles 

Norr is (56) 47 15 . 0 196 47 patients 
for 1-10 
cycle s 

Banks , Rutherford , 20 9 . 0 120 20 patient s 
and Coburn (57) f or- 6 

c r cles 

Tyler (58 ) 16L1- 127 . 0 1, 651 70 patients 
for 12- 22 
cycles 

TOTALS 89 7 801 . 6 10 , 427 

~~None of these patients became pregnant 1-1hile t akin_g 
Enovid 
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As far as the safety of the drug is concerned , 

a vast study has been made . Eviden ce per t inent to 

this has resulted from the obser v a tion that wor:1en 

who withdrew from ovul ation control , regardless of 

the reason, were at least as susceptible to concep

tion as non- participants and such pregnancies 

proceeded to the delivery of infants which were 

norma l in every respect . (12) An a dditi onal evi 

dence of safety is supp lied in the results of long 

term high doses U 1.0 mg . d aily ) of Enovid used in 

the trea tment of endometriosis by Kistner (51) wh o 

observed no toxic effects in these women and when 

the medic at ion was stopp ed normal menstrual rhythm 

was re - established . 

The fact that normal women ovulate and menstr u

ate regular ly following Enovid t h erapy i ndicat es 

that there is no discernib le untoward effect on 

gonadotropin activity of the anterior pituitary 

g land . Neither is there any evidenc e of adverse 

effect on the elaboration of oth er ante r ior pitui

tary hormones . 

That there is no adv erse effect on the ovum 

produc ing capacity of the ovari e s following Enovid 

a dministration has been demonstrated by Rock and 
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his c o- workers . (52 ) This deterulination was made 

by actual count of the number of primord i al folli 

cles in the ovaries of ~novid- treated and untreated 

patients . In no instanc e was there any significant 

variation fr om the norr.1al c ou..ri t . 

Pregnancies according to the number of tablets 

missed: (7) 

No . of tablets missed No . Preg . Rate/100 women years 

0 l(? ) 0 . 2 

1-15 5 7 . 7 

6-19 11 43 . 3 

Thus if the regimen is folJowed faithful l y 

practically 100% contraception occurs . It is also 

clear that the rate of concepti on is proportional 

to the number of tab l ets mis s ed . Analysis of the 

da ta indicates that no habituation to the medic a tion 

occurred- that is pregnancies occurred at the same 

rate in the long term users as in the short term 

users . 

The r e are a rml ti tude of r easons g iven for the 

withdrawal from the use of Enovid . There reasons 

are tabulated in Tabl e two . (7) 

In three projects 28 . 2% to 41 . 8% of those with

drawing d id so because of r eactions ; in the fourth 
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Table Two 

Reasons for Withdrawal 

San Juan Humacao-R Hum.acao- P Haiti 
Reason No. % No . ~ :v No . % No. cf 

I:) 

Reacti ons ' 64 28 . 2 5 41. 8 10 32.3 3 7. 3 
Hot 
Interested 36 15. 9 1 8. 3 0 o.o 17 41.5 
Pregnant 12 5 -3 1 e . 3 1 3 . 2 3 7.3 
Unre l ated 
i llness 16 7 . 0 0 o.o 0 o.o 2 4 . 9 
Husband 
opposed 5 2. 2 0 o.o 0 o.o 1 2. 4 
Hoved 34 15 . 0 3 25 . 0 6 19 . 3 9 22 . 0 
Steril ized 
Male or 
Fe:r.1ale 29 12 . 8 1 8. 3 6 19. 3 0 o.o 
Separated 20 8. 8 0 o.o 6 19 . 3 2 L1 . 9 
His cellan e ous 11 L~. 8 1 8. 3 2 6. 5 4 9 . 7 
Total 
Wi thdrawal 227 12 31 41 
Total No . of' 
Subjects 438 117 126 l~-9 
Percen t 
:.'i thdrallal 51 . 8 10 . 3 2li. . 6 27 .5 
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project, lack of interest was the prime cause of 

withdrawal. Between them these two reasons account 

for 32-50% of the withdrawal. Since the reactions 

are in a large part psychogenic, means for dealinc:: 

with them might be devised. It has been shown that 

a placebo or an antacid pill will relieve up to 90% 

of these reactions. (7) The lack of interest is due 

chiefly to the lack of motivation among an economi

cally low level group. 

Jhe high withdrawal rates can also be explained 

on the following facts: other methods of contracep

tion were available, frequent moving, improved 

economic conditions making limitation of a family 

less desirable, and difficulties in initiating a 

new method. 

An analysis of reactions is given in Table 

Three. (59) 

In the physicians brochure, published by the 

Searle Company, a series of statements are made in 

answer to anticipated questions concerning 

Enovid: ( 60) 

111. Is the method contraceptively

effective? yes

2. Does it cause any significant
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Table Three 

Analysis of Reactions to Enovid 

Total Number on Enovid 221 

Total Nu.~ber on Enov id 
having reacti ons 38 

Percent having reactions 17 . 43~b 

Symptoms Numb eI' 

Dizziness 29 

Nausea 26 

Headache 18 

Vomiting 17 

Abdominal Pain 9 

Weakness 7 

Diarrhea 1 

30 

Percent 

76 . 12 

6 8 . 16 

L~7 . lh 

Lili . 28 

23 . 26 

1 8 . 16 

2 . 2L~ 



abnormalities of the menstrual 

cycle? no 

3. Does it adversely a f fect the rep roduc

tive tract a nd adnexae? no 

~ - Does it have physiolog ically adverse 

effects g enerally? no 

5. Does it affect the sex life of the 

subjects a dversely ? no 

6. Does it i mpair ferti l ity upon ces 

satj_on? no 

7. May a low dosage level of the drug 

be used? y es 

8 . Is the method acceptable? y es , but 

to a n extent which varies with the 

motivation, economic situation, and 

o ther factors . " 

It is recor.rrnended b y the Sear le Co . and stated 

b y the F . D. A. that when Enovid is prescribed for 

cyclic administr a ti on over p rolong ed periods , a 

total period of twenty-four months should not be 

exceeded unt i l continuing studies ind icate that its 

present lack of undesired ac t ions continues for even 

longer p eriod s . 

As far as clinical effectiveness is concerned , 
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a comparison with various other methods of contra

ception is tabulated in ano t her portion of this 

paper . 
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Tyler and Olson studi ed five steroid comp ounds 

as ant i-fertili t y drugs . (8 ) The drugs used were : 

1 . Norethindrone (19 - nor- 17 alpha-ethinyl testoster

one) knm-m as Norlutin . 

2 . Horethynodrel (17 - e thiny l estraenolone) known as 

Enovid when estrogen is added . 

3. 17- alpha- hydroxyprogesterone caproate ( 17- AHPC ) 

knoi-m as Delalutin. ( an I. H. preparation) 

4. 17 - alpha- a cetoxyprogestcrone 

5. 9 - alpha- bromo- 11- ke toprogesterone (BKP ) 

These two authors discovered on a prelir1inarJ 

study that ovulation was often suppressed by the 

progestational compounds , but that this suppression 

was not invariable . However , there was a relatively 

consistent di stributi on of the pattern o.f endometrial 

developr:1ent so that it seems unlikel y that nonnal 

i mplantation could occur in such cndonetria . 

Fu.rtller1;1ore , the potent !)roges ta tional compounds 

oft en altered the qual ity o.f cervi cal mucus to r1ake 

it less receptive to spermatozoa . There seemed to 

be considerable individual vari ation among wonen in 

sus c eptibility to inhibition o.f ovulation . 

A contraception study was initiated utilizing 

the above named progestational compounds as the 
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measures . 715 patients requested. the me thod- 2L1_l 

(3L~ ) actively used the me thod s and t he r emainder 

discontinued it . Rea sons f or dis continuing 1-.ere 

side effects and pnti ents moved rxway . The 2!!_1 

patients represent a total of 3 , 622 patient 

months of use . For l,4A8 pati ent ~onths , which 

are excluded , use of the compounds was associated 

with anot her method . Wi th ~-74 pati ents who dis 

c ontinued use 943 patient months could be included 

in the overall figu~es , as indicated in Table Four ; 

t hus this study encompassed a total of 2 , 13L!- and 

94P or 3 , 0 02 months of use . 22 pregnancies oc

curred dvring t his time or S . 6 per 100 wonen years 

c ompared with an ave1·age of ~_% wi th standard methods 

as the d iaphragm 3.nd jelly . ( 8 ) 'I'hese 22 pregnancies 

were div ided into those occurring among patients 

adnit t ing to regular use-7, and those who adrnj_tted 

to irregular us e -15 . Of further note is the f act 

tha t there were proportionately ~ ore pres nancies 

during t rials wi th the less potent compounds than 

t here were with use of norethynodrel and norethind

rone . Utilizing the fi eure of 7 pregnancies oc 

curr ing with t he regular use of the drur:s , a rate 

of 2 .7, whi ch c ompares favorably with standard 
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methods . See Table Four . 

Another significant po int in rela t ion to the 

use of t hi s method is the r elative i mportance of 

t h e estrogens i n the c ompounds e:01p loy ed . The t wo 

most effective agents , norethindrone and 

norethynodrel , b oth have estrogenic activity , the 

l at t er having 0 . 150 rr~ . of 3 - methyl ether of 

e stradiol in each t abl e t of 10 mg . Tyl er and 

Olson (8 ) further state that this amount of 

es trogen a lone wi ll inhibit ovulat i on , and t h ey 

are conduct j_ng further studies a t the p re sent 

time to determine the relative occur ren ce of this 

as well as the fre quency of other fi nding s ob

served wh en p ati ents r e ceived the c ombined 

substances . These rates may not be strictly com

parable to the Indianapolis study , sinc e most 

figures countj_ne 11 women years " of exp osure includ e 

only t hose who have used some me t hod at leas t one 

f ul l y ear successfully . 
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Table Four 

241 Act ive Pat ient s 474 Discontinued 

Compound Eonths Months Months Mont hs 
Used With Used With 
Alone Other Alone Other 

Enov id 1 , 008 869 · 495 372 

Norluten 563 257 202 188 

Delalutin 74 47 - -- 28 

Proges t erone 
and 

Estrogen 364 213 94 181 

BKP 152 102 157 157 

Totals 2, 161 1 , 488 948 926 

Preenancy Rate - 15 pregnanc ies - 5.9 Irregular use 

Pregnancr Rate - 7 pregnanc ies - 2. 7 Regul ar use 
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A series of animal experiments on white r ats 

by Samyal (61) from 1950- 195.5 der1onstrated the 

contraceptive effect of Pi sum Sa ti vum ( the corrr1.on 

field pea) . This effect was due to the inhibition 

of the peripheral action of pr ogesterone and con

sequent prevention of nidation of a fertiliz ed ovum . 

The active pr i nciple of this compound was found to 

be m- xylohydr oquinone . 

Samyal (62) conducted a field trial on humans 

for the effectiveness of this compound . This group 

consisted of a low income and lower middle class 

group of people . Doses of 300- 350 mg . were taken 

orally by women twice each month on the 16th. and 

21st . day of menstruation , and the pregnancy rate 

was found to decrease . Graph A shows this de crease 

in a tabulated form . 

Advantages of this oral contraceptive were 

two- fold . Apart from the prevention of nidation 

of a ferti lized ovum by prevent ing proeesterone 

preparing the l ining of the uterus for the recep

tion of the fertilized ovum, it acts as a s permicide 

by being excreted into the cervical secretions . The 

author further stated that this oral contraceptive 

requjres no preparation, no intelligence on the 
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part of the user , and there is no cause for repug

nance even with the .fas tidi ous subjects . There is 

no risk of abortion , permanent sterility , or de

formity in babies born in failure cases . (62) 

There were two series o.f cases : during the 

first four months of the first s eries one capsule 

150 mg . was administered each month orally 8-10 

days before the expected onset of the next menstru

al period . From the .fifth to the twelfth month of 

the first series two such capsules were given each 

month . Subsequently in the first series and 

t hroughout the second series , t wo cap sules were 

given each month , ea ch containing 300- 350 mg . The 

timine of the adMinistration was chosen with the 

expectation of preventinf the lining of the uterus 

from being prepared for nidation- approximately the 

16th. and 21st . day , with the patients wh o were not 

menstruating tak ing the capsules approximatley every 

fortnight . 

The premedication pregmmcy rates were calcu

lated as follows : from the total number of years of 

married life , there were subtre.cted 3/4 year for 

each live birth or still birth , and 3/8 year for 

each miscarriage . The total number of pregnancies 
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times 100 was then divided by the net number of 

non- pregnant years married . This rate was 65 per 

100 couples per year . See Table Five for a 

summary of results . 

To summarize the results given in Table Five , 

the pI'egnancy rate was reduc ed from 65 to 31 or 

.52% reduction when the second c apsule was t aken at 

home . When the capsules 1-1ere taken under observa

tion the rate was 20 or 69~t reduction, and when in 

addition the third and later months were considered , 

the reduction was 83% or a rate of 11. (62) 

c. Gamble (63) undertook to study the toxicity 

effect of this drug and demonstrated that it is not 

at all toxic to the human system. 

For a comparison of this drug as an oral con

tracept ive with other oral contra c eptives and 

other contraceptives in general , p lease refer to 

another portion of this paper . 
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Patients 

Patient 
Honths 

Pregnancies 

Pregnancy 
Rate 

Patients 

Patient 
Months 

Pregnancies 

Pregnancy 
Rate 

Table Five 

First Series Second Series 

473 254_ 

2, 167 1,465 

56 24 

31(27) 20(11) 

Excluding Hon ths of Ar1enorrhea 

473 254 

1, 567 934 

4_8 21 

37(32) 27(12) 

(The second figure in parenthesis is omitt i ng the 
first t wo months . ) 
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Clinical Effectiveness of Contraceptives 

Tietze (64) stated that the consideration 

of the effectiveness of contracep tive me thods 

requires distinction on three levels of effective

ness : physiologic, clinical , and demographi c. 

Phys iologic effectiveness may be defined as 

the measure of protection against unwanted preg

nancy affor ed by a specific contraceptive method 

under ideal conditions - used consistently and 

accord ing to instructions without omiss ions or 

errors of technique- thus according to the scien

tific meth od . This measur ement would be higher 

than that observed clinica lly due to the rarity 

of such condi tions . 

Clinical effectiveness is the measure of 

protection achieved b y a group of coup les using 

contraception more or less consistently with some 

degree of cure and skill . I believe it is evi

dent that this t yp e of effectivenes s would be 

hie;her among the more intellj_gent segments of the 

populati on . It is alf'o higher among those who 

follow t he method because of their mm initiative 

r a ther than those who have been persuad ed to do 

so ; and also higher in cities than in rur a l areas . 

(64) These considerations should be taken i nt o 
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account before evaluating t he effectiveness of a 

contraceptive method . 

Demographi c effectiveness is a more inclusive 

concept . It is the re c.uction of concep tion ar,1ong 

all couples who have been instructed in the use 

of a contraceptive method , including t hose wl.o 

fail to use it as well as those who discontinue 

the use after a shorter period of time . Thus 

demographic effectivenesP would inc lude clinical 

effectiveners plus all other factors which may 

promote or discourage continued reliance on the 

mett' od , includi!lg also the availability and 

acceptance of other forms of birth control . 

A more efficient approach to the study of 

effectiveness of a contraceptive than the per

centage of failures or succerses was developed by 

Raymond Pearl (65) in the e qr l y 1930 1 s . This is 

the pregnancy rate per 100 years of exposure com

puted by the following forrn.ula : 

Total number conceptions X 1200 
Rate: Total months of exposure 

Stix and Notestein (66) found that pregnancy 

rates without the use of contraception have gen

erally been found within a range from 6-100 per 
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100 y ears of exposure , after the first pregnancy , 

according to the experience of couples who later 

resorted to contraception . An average of 80 ap 

proximates the general average . It is important 

to know these .facts so that a t r ue eva luat ion of 

a contraceptive me thod maybe ascertained . 

The most comprehensive data that was found 

on t he effectiveness of con tracep tion as prac

ticed b y the general population, was a sample of 

abou t 2 , 000 white Protestant coup les interviewed 

in Indianapolis in 1941 and 19L~2 . The peri od of 

marri ed l i fe covered b y the histories of thes e 

couples was 12 to 1.5 :rears , with the median age 

of the wives a t mar riage 21 . The sample included 

a total of a l Tios t 12 , 700 years of exposure-

1_52 , 300 mont hs-with use of various contraceptive 

methods , and l , _567 pregnancies during this period . 

The pregn ancy r a te for all r1e t t,ods cor,:bined was 

12 per 100 years of exposure . ( 67) This calcu

lated is : Rat e: 1567 x 1 200/152,300. Refer to 

Table Six . 

A statistical analysis by the Ortho Product s 

Co. (5) reve aled similar r esults as the Indianapolis 

study . Table Seven s hows t he breakdown of t hese 
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Table Six 

Years of Exposure , Nw:1ber of Accidental Pregnancies , 
and Pregnancy Rate , by Hethod and Level of Income . 

Method 

Years of Exposure 

All Methods 

Diaphragm 

Condom 

Withdrawal 

Douche 

All Other 

Accidental Pregnancy 

All Methods 

Diaphragm 

Condom 

Withdrawal 

Douche 

Others 

Pregnancy Rate 

All Hethods 

Diaphragm 

Condom 

Withdrawal 

Douche 

Others 

Total 

12 , 692 

971 

2 , 705 

546 

3 , 870 

4 , 600 

1 , 576 

39 

183 

53 

Pl5 

477 

12 

4 

7 

10 

21 

10 

High Hediurn Low 

2 , 820 5 , 160 4 , 712 

283 355 333 

587 1 , 212 906 

151 123 272 

688 1 , 577 1 , 625 

1 , 131 1,893 1 , 576 

226 

8 

3!~ 

4 

120 

60 

8 

3 

6 

3 

18 

5 

506 

9 

73 

15 

269 

140 

10 

3 

6 

12 

17 

7 

835 

22 

76 

34 

426 

277 

18 

7 

8 

13 

26 

18 

(Others- me ans includ ing all combinations of methods . ) 
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Table Seven 

Diaph . Diaph . Gel Cream Vaginal 
with with Alone Alone Tablet 
Jelly Gel 

or 
Cream 

Total Women 271 269 4.58 137 649 

Total Honths 
of use ? , 8L1-3 2,971 3 , 728 633 2, 836 

Pregnancies 
Planned 17 21 37 1 10 

Pregnancies: 
Incorrect Use 
Irregular Use 13 14 15 3 11 
Subst . Method (4 . 8% ) ( 5. 2%) (3 . 3%) (2 . 2%) ( 1 . 7~l) 

Pregnancies 
Claimed 10 8 10 1 ~ 
Constant Use (3 . 7J;) (3 . 0% ) (2 . 2% ) (0 . 7%) ( o. s9; ) 

Pregnancy Rate : 9. 7 8. 9 8. o 7. 6 6. 8 
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results, riving some information as to combi nat ion 

of methods not given in Table Six . 

Dickinson and Morris (68) reve a l another method 

of expressine- clinical effectiveness of a contracep

tive method as indicated in Table Eight . 

Comparing the pregnancy rate for oral contra

cep tives with the rates given in Tables Six and Seven, 

the rate for oral contraception- 8 . 6 , which includes 

all pregnancies is at least comparable with the best 

methods as indicated by the clinical effectiveness. 

And when conparin[ the oral methods excluding th~ 

pregnancies re sulting from not foll owing instruc

tions , a p regnancy rate of 2 . 6 is calculated . Since 

irregular use of the hormQnes destroy its effective

ness as a contraceptive , it is as though no device 

is used at al l. Acc ording to Rock and his co

workers , a pregnancy rate of O. O is obtained i f 

directi ans are followed explic i tl~r . ( 53) Table One 

further illustrates this possibil ity in actual case 

evidence . 

Millman and Hartman (69 ) investigated a series of 

various compounds as to their oral anti - fertility prop

erties . Their results are given in Table Nine. These 
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Method 

Diaphragm and Jelly 

Condom 

Withdrawal 

Jelly Alone 

Foam Powder 

Douche 

Table Eight 

Percent of Effectivene ss 

48 

85-95% 

70-95% 

35- 80% 

70- 90% 

55-95% 
16- 70>l 



Table Nine 

Typical Results in Assay of Oral Control of Fertility 

Class 

Antimetabolites 

Anti enzymes 

Antispermatogenics 
Antihistar:iines 

Botanicals 

Synthetics, drugs 

Agent % Inhibition of Fertility 

Aminopter in 
Desoxypyridoxine 
Ph . Hesperidin 
Arbutin 
Es cu lin 
Furadroxyl 
Benadryl 
Pyr anisamine 
Litho spermum 
V. Prunifolium 
Y. Santa 
Sulfathiazole 
Thiouracil 
Xyloquinone 

81 
70 

0 
0 
0 

100 
0 
0 

31 
0 
0 
0 

67 
20 

(Mic e , r ats , guinea p i gs , and rodents) 
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results , however , ar e fror'l labora tory ani1;1als and 

their appl ication to human being s may be seriously 

ques t ioned . 

An estimation of the cost p er month of the 

various contracep tive ag ents ava ilable for publi c 

use has been t abu l ated in Tab l e Ten . The c os t of 

t he v ar i ous agents per month wer e calculated on 

the basis of ten applications p er month . The low 

cost of Pisum Sativur,1 d oes not reflect the added 

expense of shipp ing , packag i ng , e t c . whi ch woul d 

be neces s ary if the pr od.uct b e came avai l able .for 

genera l use . Th e cost of a dev ice .for anti 

fertility perhap s infl uences its s election a s 

much as its c l inic al effectiv eness , if n ot mor e . 
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Table Ten 

Cost of the Contrace~tive Agents 

Agent 

Diaphragm 

Jelly (0rtho-gynol ) 

Jelly Al one (Preceptin) 

Cream (0rtho-cream) 

Foam Tablets (Norform ) 

Con(L oms 

Suppositories (Lorophyn ) 

Enovid 

Pisum Sativum•:~ 
(m-xylohydroquinone ) 

Gross Cost 

., I ~P3 . 00 each 

,$2. 25/136 Gm . -:H:-

$2 . 00/70 Gm. 

@2 . 25/11_5 Gr1 . 

~;i . 92,/6 

'.;>l . B0 - 6 . _50/ 12 

fJ1 . ~-7 /12 

~~ .50/ each 

$ . 02/ each 

~:-Cos t is for r aw r.ic,teri a l onl y . 

Cost/ Month 

$ . 25 

$ 1 . 00 

i 1 • .50 

:'~ 1 . 00 ,, 

$ 1 . 60 

{i l . _50 - _5 . _50 

"' 1 20 •,P • 

~i10 . 00 

*~ . 04 

~H:-.5 Gm . per app l icG.tion- cost per month based on 10 
applications per month . 
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Future Approaches to Fertility Control 

There are many points in the reproductive 

pr ocess that c ould be attacked in order to prevent 

conc ept ion and thus control ferti li t y . Among those 

which may be particularly vulnerable , a ccording to 

Nelson (7 0 ) are : spermatogenesis , transport of sperm, 

formation of seminal fluid , maturation of ova and 

ovulation , action of the horr.10nes on the uterus , 

transport of sperm to the upper end of t he tube , 

maturation of sperm in the female reproductive tract , 

sperm entr y· into ovum, and embry onic development . 

Experience to date has suge:ested that the most 

vulnerable point in spermatogenesis is the meiotic 

division, whi ch is tmde1..,taken b y the pr i mary sperm

atbcyte ih its process of chromosomal reduction . 

Certain drugs , nitrofurans and related compounds , 

which interfere 1.-Ji th important phases of carbohydrate 

metabolism, very effectively inhibit in a reversible 

fas~' ion the meiotic division without in m1y way ap 

pearinc to influence the other t es ticular functions . 

However , high doses have an adverse effect i n men . 

When used in therapeautic doses it has a slight but 

scarcely signifi cant action . (71) 
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A safe, but not entirely pract i cal method of 

interfering with spermatogenesis in man is through 

the use of steroid hormones , via their inhipition 

of secretion of the gonadotrop ic hormones . Estroeens 

are the most effective, but are contraindicated due 

to their interference with the endocrine function 

of the testes . The androgens are also effective 

as anti - ferti lity agents . However , these hormones 

have the disadva:i.•tage of requiring constant main

taina"1.ce of high levels of the hormone whi ch not 

only is expensive , but is not without danger . (30) 

Although no means of preventing the metamor

phosis undergone by spermatids in the process of 

sperm formation is known to be effective in the 

case of the human being , it is thought that this 

complex phenomenon is a v ery vulnerable point . 

According to Featherstone et al . , (72) and 

Steinberger (73) the spermatid- spermatozoon trans 

formation involves i mpor t ant metabolic procesEes 

whi ch should not be too difficult to interfere in 

and thus constitutes another potentially vulnerable 

p oint of attack . 

The transport of sperm although a seemingly 

vulnerable point has not been investigated to any 
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great defree so t ha t i n.forrn.ation concerning this 

aspect of conception control is not readil~ avail 

able . 

It has been shown that a reduction or incroase 

in the seminal fluid content of one or more con stit

uents will have marked deleterious effects upon 

the capacity of sperm to effect entry into the ovum . 

For exa: ple , Hagg , Goldzieher , and Werthessen (7L~) 

have shown that an excess of certain substances

silver- binding- are related to a significant reduc

tion in ferti li ty , at least in stallions . 

The inhibition of the action of estrogens 

and/or prores t E:rone on the endonetrium in a direct 

fashion , t hus preventin[ nidation o.f the ovur.: has 

a lr e~dy be en discusEed in a limited fesree . (Pisum 

Sat ivum studies) . The studi.es o.f Velardo et al ., 

(75) in whi ch the administration of preg-nandione 

and Drenane(iol inhibited the normal response of 

the , endometrium to progesterone , bear di rect l y upo:.1 

this Y1eans of interfering in the conception process . 

~tudies with certain of the anti - metabolites 

have shmm that recentl:, implanted embryos are 

highly vulnerab le to the effects of substances that 

interfere Hi th fundar1eht al anabolic processes . 
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Particularly e.ffective have been a zaserine , 6-

mer cap topurine , and aminopterin . The me chanisms 

whereby t hese subs tances destroy the young embry o 

appe a r to be one in whi ch the compound competes with 

the n a tura lly occurring materials that are i m9ortant 

to the embryo . Howev er , the use of these drugs is 

not without danger to the mother , and if the 

embryo is not killed , the fetus may develop serious 

anomalies . ( 76) 

Hormones are complex and not simple compounds 

i n their act ion . The delicate endocrine balance of 

the orgHnism is easy to disturb; it is not a l ways 

easy to re-establish it , and it is never easy to 

pr edict the full n a ture and ramifications of that 

disturbance . Therefore, it will t ake much investi

gation and experimentation to rule out the p ossibil

ity of undesired side effec ts when these many drugs 

that have been ment ioned as potential fertility 

contr ol agents are used . 

There have b een many interesting appr oaches to 

the p rob lem of 11 an ide a l c ontrac eptive , 11 and perhaps 

only time will tell if any of these will eventually 

prove out to be acceptable . 
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SUMMARY 

The foregoing thesis under-took the task of 

reviewing the litera ture on the subject of birth 

control , with special attention to the latest 

developments in this field - oral contraceptives . 

Man has gone a long way from the prehistoric 

period where contraception was based on infanticide 

and abortion to the present era where the simple 

act of t aking a pill will prevent conception . 

The many theor etical approaches to a method 

of contraception were reviewed : hormonal , including 

plant extracts ; anti - metabolites ; anti - hormonal ; 

anti - enzyme; immune bodies ; and anti-spermatogenics . 

The many present day methods of contraception 

were also reviewed : orthodox remedies , vaginal 

suppositories and foam tablets, cervical and uter

ine stem rint;s , douching , diaphragm, spermicidal 

jelly and cream , condom, surgery , oral agents , and 

the various combinations thereof . 

A more detailed discuss ion of Enovid was 

presented- the only oral contraceptive available for 

public use . Included also is a study of other oral 

agents that have been used in experimental studies , 
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and their results . A new agent extracted from t he 

cor:mion .field pea- Pi sum Sativum- and known as 

m- xylohydroquinone , has been found to possess anti 

fertility properties , 1.;1_nd has been shown to be a 

very promising agent in the studies thus far com

p l eted . 

A section of this thesis is devoted to the 

subject o.f c linical effectiveness of contraception , 

in an attempt to place the relative merits of the 

various agents on a s t atistical basis . Tables and 

graphs are included to illustrate the relative 

effectiveness of the anti - fertilit 7 agents available . 

There are a multitude of experiments going on at 

the present time utilizing new theories and new 

methods in the se arch f'or the "ideal contraceptiv e ." 

Some of these t heories have been reviewed in brief , 

in order to giv e some insight into future possitil-

ities . 

An idea as to the cost of the methods ava i l able 

has also been presented . 

Thus a review of the historical , present, and 

future methods of contraception have been presented , 

with a discussion o.f advantages and disadvantages 

of the various agents , along with a statistical 
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comparison of their clinical effectiveness . 

It should be evident by the multiplicity of 

methods avaj_lable , tho.t no one arent has been found 

which satisfies the criteria of an 11 i deal contracep

tive . It To satisfy this title , the agent would have 

to be safe, effective , rapid in a ction, rapid in 

reversibility , simple in action- without disrupting· 

complex balance s 7stems of the body , low cost , ac 

ceptable , and pure . Thus , it is perhaps eas,v- to 

see why such an acent has not been found to date , 

but this is not to say that such an agent will not 

be developed in the future . 
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CONCLUSIOH 

The most effective contraceptive method in 

wide use at the present time is the d iaphragm . 

Of the oral agents , Enovid is the only one avail

able for general use and based on the clini cal 

data to date it is very effective- perhaps approach

ing 100% in its ef.fectivenes~ . However , the 

potential long term side effects of this drug 

caution against its use . M- xylohydroquinone may 

be the answer in the search for an oral agent , 

since no toxic or side effects huve been observed 

in its limited clinical studies . The use of this 

compound must , thus , be considered . The search 

for the "ideal contraceptive 11 con tinues . 
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