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INTRODUCTION 

Reproductive failure, either In a temporary or permanent 

form, is one of the chief causes of the removal of heifers and cows 

from dairy herds In Canada. 

No accurate statistics are available concerning the loss 

suffered by Canadian farmers through infertility in their dairy 

cattle. On the basis of personal observations during the last seven 

years there Is reason to believe that the incidence parallels that 

observed in other countries. In the United States, Udall (1925) ex-

amined 1, 000 consecutive cases of diseases of the reproductive organs 

of cows during 1920-1924. Abortion, retention of the afterbirth, 

sterility, metritis, dystokia, and miscellaneous causes accounted 

each for 30. 7, 17. 8, 17. 4, 13. 9, 12. 5 and 7. 7 per cent of the total, 

respectively. Hetzel (1927), in Hungary, Investigated the relative 

incidence of sterility amongst 5, 614 head of dairy cattle during the 

period 1911-1926. He found that 75. 26 per cent of the cases with 

ovarian disease resulted In sterility. The true number of cows 

eliminated from herds on account of sterility vas equal to 5. 5 per 

cent of the total cattle population. In Britain, Hunter-Smith, in 

1934, reported on investigations in a dairy herd between 1912 and 
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and 1932. Over the 20 year period the sex ratio vas equal; but only 

34. per cent of all the calves became dairy cows. In round figures, 

ten calves or five heifer calves were required, to produce three dairy 

cows. Eighty to 90 per cent of the discards from the herd were either 

"wasters" or "barreners"; all other causes of disposal when taken to-

gether vere comparatively insignificant. Sanders, in England, re-

ported in 1939 that on the basis of data collected between 1928-1931, 

from 1, 572 herds with 37, 816 cows, sterility was the chief cause of 

loss and was responsible for just one-quarter of the total wastage, or 

nearly one-half of that due to disease. Furthermore, owing to 

sterility, the true wastage was 5. 09 per cent of the number of cows 

in the herd. Fox, (1941), after reviewing the reports of Pettit (1940) 

and Murray (1940) stated that it could be safely assumed that the annual 

replacement loss of dairy cattle was in the neighbourhood of eight 

shillings per head of the total cattle population in the United King-

dom. On the basis of the 1938 census in that country there would be 

a total annual loss of f3, 504, 279. In Germany, Siuts (1943) reported 

on reasons for disposal of cows in 53 herds with a total of 1, 025 m 

animals. Reproductive disorders resulted in the disposal of 28. 7 per 

cent of the cows, being second to poor yield and age as a reason. 

Sluts' findings are higher than those of Gotze (22. 0) and lower than 

those of Sondgen (42. 7)(cited by Siuts). These estimates were made by 

Siuts in 1943, when Germany was engaged in war. 

That sterility is a major problem warranting study in 
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Canada is shown by the fact that the National Dairy Committee of 

Canada, formed in 1946, has set up a special committee to deal with 

sterility in dairy cattle. Undoubtedly one of the basic reasons for 

the apparent high incidence of sterility in dairy cows is the re-

lationship between the method of treatment, the results of that 

method of treatment and the cost which must be borne by the livestock 

owner. 

During the last 20 years, there has been a change in theor-

ies concerning the causes of some forms of bovine infertility. For 

many years, the common cause of most cases was believed to be in-

fections of the reproductive organs. With this predominating cause 

in mind, the majority of cases of sterility were treated by means of 

vaginal douches, uterine irrigations and uterine or ovarian massage. 

However, as research progressed in the fields of anatomy, physiology, 

nutrition and endocrinology, it became apparent that a multiplicity 

of factors was responsible for the numerous cases of infertility. 

For example, for many years, veterinarians believed that cystic de-

generation of the graafian follicle was caused by endometritis, or at 

least associated with endometritis. Vith advanced studies concerning 

the physiology of the bovine reproductive system and related endocrine 

aspects, it has been shown that many of these cases are related to an 

endocrine imbalance. At the present time, hormonal therapy is be-

lieved to be of considerable value in the treatment of this ovarian 

disease. Similarly, another ovarian disease, persistent corpus luteum, 
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which, until 1940, was generally corrected by rectal or vaginal man-

ipulation of the ovaries, in many cases may be corrected by the use 

of an oestrogenic hormone. 

Hormonal therapy in veterinary practice is not by any means 

new. For many years veterinarians have used ovarian and pituitary 

extracts; but since the exact hormone or hormones present were un-

known, and the potency was unknown, the results obtained were not too 

satisfactory* With the discovery of the synthetic oestrogenic 

hormone diethylstilbestrol and the gonadotrophic hormones of human 

pregnancy urine and pregnant mares' serum, new therapeutic agents for 

the treatment of bovine infertility have been made available to 

veterinarians. Recently (1947), an unfractionated pituitary gonado-

trophs prepared from desiccated sheep pituitary glands has also be-

come available. 

With the exception of the oestrogenic hormone diethyl-

stilbestrol, each of the other hormones (gonadotropins) now avail-

able for field use by veterinarians has only been used to a limited 

extent by research workers. Thus there is an apparent need for more 

applied research under field conditions to determine the usefulness 

of certain of the oestrogenic and gonadotropic hormones. Until there 

has been an evaluation of hormonal therapy, particularly regarding 

the use of gonadotropins, veterinarians will not be inclined to ad-

vocate this form of treatment, chiefly because of the relationship 

of cost to results. 
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Cystic degeneration of the graafian follicle (cystic ovaries) 

and persistent corpus luteum are two of the main causes of bovine in-

fertility. Each of these diseases lends itself to an evaluation of 

hormonal therapy, in that it is believed to be related to an endocrine 

imbalance. A third form of bovine infertility, in which no clinical 

evidence of infertility is manifested, also lends itself to studies on 

hormonal therapy. In this latter type some workers believe there is 

a failure in the development of the graafian follicle during the latter 

stages of its maturity. 

The object of the studies presented in this thesis has been 

to evaluate hormonal therapy for certain forms of bovine infertility, 

under conditions encountered in veterinary practice in Canada. This 

thesis includes studies on the treatment of persistent corpus luteum 

in cattle, by the use of diethylstilbestrol dipropionate; the treat-

ment of cystic ovaries by the use of chorionic gonadotrophin and a 

pituitary gonadotrophin derived from desiccated sheep pituitary; and 

the treatment of functional sterility in cattle by the use of equine 

gonadotrophin. 
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are made of cases believed to be true retained corpora lutea, this latter 

phenomenon may be discovered or ruled out as the cause of the in-

fertility. Two types of retained corpus luteum may be said to occur, 

that of pregnancy and that of oestrum. The retained corpus luteum of 

pregnancy is that which persists following pregnancy, and inhibits the 

occurrence of oestrum for an undue length of time. According to 

Williams (1943), if an apparently healthy cow has gone over 90 days 

post partum without showing recognizable signs of heat, and it is 

desirable that she be bred, it may well be concluded that the corpus 

luteum is at fault. Treatment should then be considered. The retain-

ed corpus luteum of oestrum is that which persists following an 

apparently normal oestrum and prevents the occurrence of further oestrual 

cycles, the animal not having been bred at this oestrum. 

The corpora lutea, which may be palpated in cases of anoest-

rum due to retention of these structures, are of three main types: 

the first is that which is characteristic of true cases of persistent 

corpus luteum of pregnancy and oestrum. It is rather large, from 

three-quarters of an inch to one inch in diameter, usually protruding 

or pointing well above the surface of the ovary. Often there is a well 

formed vascular system between the lutein tissue and the ovary. Its 

color is variable, depending on its age, ranging from deep orange to 

deep reddish brown. The second type is that mentioned by Williams 

(1943), found in association with a bovine mummy, macerating foetus, 

pyometra or other forms of uterine disease. It has a tendency to be-
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Part I 

Studies on the Hormonal Treatment of Retained Corpus Luteum 

Persistence or retention of the corpus luteum of pregnancy 

or oestrum has been described by most of the well-known authorities 

on diseases of the genitalia of the cow. Zschokke (1900), Hess (1921), 

Oppermann (1924. ), Richter (1926), Frei (1927), Quinlan (1929), 

Williams (1943), and many others have mentioned this condition as a 

specific cause of sterility in cattle. Hammond (1927) considered 

that he had seen retained corpus luteum as the sole cause of sterility 

in two cows. Richter (1926) has described the condition as both an 

independent condition and associated with endometritis. Albrechtsen 

(1921) and Nielsen (1926) disagreed with the idea that corpora lutea 

persist as a result of a primary condition, suggesting that the con-

dition was due as a secondary effect, to inflammatory disease of the 

genitalia. 

According to Williams (1943), there is no universally 

accepted definition of retained or persistent corpus luteum. The 

only manifestation of this ovarian condition is the non-occurrence 

of the physical evidences of oestrum. The history reported is 

simply that of no visible signs of oestrum. Some instances of so-

called retained corpus luteum are in reality cases of so-called 

"silent heat", that is, the animal is experiencing regular oestrual 

cycles, without showing the external manifestations of oestrum at 

the time of the expected oestrum. If repeated ovarian examinations 
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come embedded, encapsulated within the ovarian tunic. It does not 

stand out with prominence above the general surface of the ovary. 

The third type is a cystic corpus luteum. In this type the central 

portion of the corpus luteum is a cavity, surrounded by a variable 

thickness of lutein tissue. This type is not of common occurrence, 

and, according to Williams, it may be the successor to embryonic 

abortion. 

Many theories have been advanced concerning the cause of 

the condition. Richter (1926) and Frei (1927) suggested the possi-

bility of hormone Influence. Zschokke (1900) stated that patho-

logical retention is due to retained placenta and subsequent uterine 

infection. Albrechtsen (1921) and Nielsen (1926) vere of the same 

opinion as Zschokke. Hammond (1927) doubted that the primary cause 

vas uterine infections. Quinlan's observations (1929) supported the 

views of those workers who looked upon the persistence as secondary 

to genital infections. However, he also observed the absence of 

oestrus and the persistence of corpora lutea with periods of drought 

in South Africa. Boyd (19341 stated that pathologic conditions of the 

uterus are often associated with persistence of the corpus luteum. 

Clark (1935) mentioned that the condition had been known to veterin-

arians for 40 years, but the exact cause still appeared to be unknown. 

Hammond (1939) suggested a relationship between the anterior pituitary 

gland and the corpus luteum, which for some unknown reason might go 

wrong, resulting in persistence of the corpus luteum. Gould (1941) 
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mentioned that suppressed oestrus in cows which had calved, especially 

among heavily milking first calf heifers, was quite common and was 

often responsible for delay in breeding. He inferred that these were 

cases of silent heat, probably the result of the heavy lactation. 

Derivaux (1941) found that determinations of the blood Ca and P gave 

no indication that the metabolism of these substances was abnormal in 

cases of persistent corpus luteum. Mirskaya (1941) suggested that the 

persistence of pregnancy and cyclical corpora lutea is due to hyper-

secretion of the oestrogenic hormones from the adrenal, or of other 

steroid hormones which are of similar structure. Wright (1945), in re-

lating his experience with absence of visible oestrum in cattle, stated 

it is highly probable that many of the cases referred to in the past 

as persistent corpus luteum were in fact suboestrum, and the corpus 

luteum palpated was that of diestrum; for in a randan examination the 

chances are two to one that a corpus luteum of full development is 

present. This of course is a possibility, and the only way to settle 

the question is by repeated examinations of the ovaries at frequent 

intervals. Such a procedure, however, is not practical; and a diagnosis 

of retained corpus luteum followed by treatment seems justifiable. 

Wright does not suggest any causes for either suboestrum or persistent 

corpus luteum. Smythe (1947), in dealing with some aspects of disease, 

mentioned that one of the chief obstacles to fertility in the female 

appeared to be anoestrous or suboestrous. He admitted that the possible 

causes were legion; but the condition could be related to faulty 
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co-ordination between the ductless glands and mistiming of the physio-

logical processes stimulated by hormone production. It is interesting 

to note that five years previous to this suggestion of Smythe, Brownlee 

(1942) suggested that a persistent corpus luteum might result if there 

was a failure in the rise of blood oestrogen by the 12th day of the 

oestrous cycle. According to his hypothesis, it was the rise in the 

blood oestrogen level which caused the corpus luteum to regress. No 

one, however, has ever confirmed his hypothesis and few comments have 

ever been made on it. 

From this literature review, it is evident that there is 

considerable disagreement amongst workers, concerning the cause of per-

sistent corpus luteum. Some workers call the condition retained corpus 

luteum, or failure of the corpus luteum to regress. Others doubt the 

occurrence of a true persistent corpus luteum, believing these cases 

experience suboestrum or silent heat. The causes have been ascribed 

to a number of conditions, e. g. endometritis, pyometra, mummification, 

subnormal nutrition, and hormone imbalance. In reality, the true 

mechanism of the retention or delay in regression has not been satis-

factorily determined. 

In spite of the fact that the true cause of the condition is 

unknown, the relief of this sterility, which is characterized by 

failure to observe visible signs of oestrum, may be accomplished by 

two procedures, one of which has been in use since 1909. These pro-

cedures briefly are: manual removal of the corpus luteum per rectum 
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from the ovary, and the use of hormone injections. 

Hess (1909 and 1921) introduced the operation of expression 

of the corpus luteum. Since that time it has been widely employed 

and for many years was the most efficient method for the correction 

of anoestrum caused by a persistent corpus luteum. Quinlan (1929) 

treated all cases by uterine irrigation and massage, followed by ex-

pression of the corpus luteum per vagina if there was no evidence 

of regression within three weeks. In cases of embedded corpus luteum, 

Williams (1921) and Opperman (1924) advised incision of the ovary by 

means of a cyst knife. Kingman (1933) stated that at that time he 

knew of no way of producing oestrum in the cow, other than that of 

squeezing out the corpus luteum. Boyd (1934) similarly stated that 

the removal of the corpus luteum by pressure exerted through the 

walls of the vagina or rectum, is the only satisfactory method of in-

ducing oestrum. By expressing the corpus luteum, oestrum usually Is 

manifested in three to five days. Williams (1943) mentioned dis-

lodgement of the persistent corpus luteum, In prudently selected 

cases, to be highly commendable. Hornaday (1947) recommended removal 

or partial removal of the retained corpus luteum. A few workers 

mention the fact that expression of the corpus luteum may be 

accompanied by a fatal haemorrhage. Boyd (1934) cautioned the re-

moval of a corpus luteum in cattle pasturing on sweet clover. He in-

dicated that the following sequelae may occur as a result of the 

operation: intraperitoneal haemorrhage, tympanites, failure to eat, 
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and suppressed rumination. Smythe (1942) reported on two cases of 

haemorrhage following expression, one of which was fatal. Williams 

(1943) stated that the principal dangers associated with the removal 

are haemorrhage and lighting up of latent genital infection. Not 

all clinicians agree with this opinion that there is considerable 

danger in expressing the corpus. Anderson (1942), on the basis of 

his experience in removing a large number of corpora lutea, dis-

agreed with the idea that there was difficulty and danger attached 

to the procedure. 

The other method of treatment for retained corpus luteum 

is the injection of hormone preparations. Chorionic gonadotrophin 

and oestrogenic hormones have been used, each of which resulted in 

a certain degree of success in the Induction of oestrum. Hupka and 

Majert (1932), Bettini (1933), Menzani (1934), Eisenbach (1935), 

Pataki (1935), Bottomley et al (1940) employed preparations of 

chorionic gonadotrophin, with results that were indicative that the 

hormone was very effective in removing the sterility due to persist-

ent corpora lutea. 

The successful use of oestrogens in the treatment of an-

oestrus in domestic animals dates from 1934, when Steinach et al 

(1934) published a report on the treatment of cows, heifers and pigs 

with oestradiol monobenzoate. They injected 50, 000 mouse units of 

this oestrogen into cows with different conditions, with the follow-

ing results: of 66 cows with absence of oestrus for four to 18 
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months, 93 per cent came in heat vithin one to three days; of 19 

heifer? which had never been in heat, 95 per cent came in heat In 

two to four days. Bennewitz (1936) treated 15 cows, with persistent 

corpora lutea, with the same dosage as Steinach. Ninety-four per 

cent came In heat in one to seven days; 73 per cent conceived; and 

20 per cent became nymphomaniacs. This seems to be the first report 

shoving that one undesirable result of the use of oestrogens may be 

the occurrence of nymphomania. Folley and Malpress (19A1) reported 

their experiments as having amply confirmed the work of Steinach 

(1934). They suggested that the use of oestrogens for persistent 

corpus luteum should be advantageous, because there was no danger 

from haemorrhage, oestrogen was cheap, and there was little chance 

of Superovulation occurring. The systematic use of estradiol 

esters, however, was hindered by lack of material at an economic 

price. In 1938, the synthetic oestrogen commonly known as stilbestrol 

(dihydroxystilbene) was introduced by Dodds and his colleagues (1938). 

This discovery provided research workers with a potent oestrogen 

which could be produced very cheaply. Trials in the field of human 

medicine showed that oestrogen could be used with a considerable de-

gree of safety, although some side effects which were undesirable 

might occur. The first reference to the use of synthetic oestrogens 

in veterinary medicine is that of Montgomerie and Brownlee (1941). 

These workers advocated the use of stilboestrol dipropionate as a 

treatment for anoestrus in domestic animals. Their experimental 
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work over A period of two years led then to suggest the following 

dosage for anoestrum! 

Cows and heifers (Channel breeds) 10 mg. 

Cows and heifers (Heavier breeds) 20 mg. 

Their reports shewed that in the non-pregnant, anoestrus animal a 

single intramuscular injection of stilboestrol dipropionate in oil 

invariably resulted in oestrus in a few days, followed by a regular 

succession of normal cycles. No data wern included in this report 

to substantiate their suggested dosage or the statement regarding 

the establishment of regular cycles. They used the term anoestrum 

to include cases of hypofunctional ovaries and retained corpus 

luteum. The National Veterinary Medical Association of Great 

Britain (1942), at a meeting late in 1941, agreed that stilboestrol 

was useful In the treatment of anoestrum in cows caused by a retain-

ed corpus luteum. The dosage as suggested by Montgomerle and 

Brownlee (1941) was believed to be generally suitable and it was 

mentioned that raising of the oestrogen level Is the physiological 

means of effecting regression of the corpus luteum. Gould (1942) 

and Stuart (1942) reported favourably on the use of stilboestrol as 

a treatment for anoestrum and mummified foetus. Stuart used a dose 

of 25 mg. to bring about expulsion of mummified foetuses. Allen 

(1943) treated 18 maiden anoestrus heifers and 12 anoestrus cows by 

the injection of 10-20 mg. of stilboestrol, the actual dosage depend-

ing on the size of the animal. The treatment was apparently success-
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ful in eight heifers and 11 cows, each of which showed the occurr-

ence of oestrus within two to eight days and experienced normal 

cycles subsequently. Allen concluded that stilboestrol is more 

likely to be successful in the treatment of anoestrus in cows than 

in heifers. He considered the usually recommended dose (i. e. of 

Montgomerle and Brownlee, 1941) too high, such doses tending to pro-

duce very pronounced sexual excitement. Glenney (1944) reported on 

the treatment of 17 animals (cows and heifers) which failed to show 

oestrum. With a dosage of 20-40 mg. of stilboestrol, seven of these 

animals showed oestrum in from one day to three weeks after the 

treatment. No data were presented to indicate whether or not a re-

tained corpus luteum was related to the anoestrus state. Since 

several of these animals were post parturient ancestral cases, it 

is reasonable to assume that a retained corpus luteum was the cause 

of the condition. Conn (1944) reported favourably on the use of 

stilboestrol in cows that had aborted and failed to come in heat 

for many weeks afterward. He made it a practice to inject 20 mg. 

of the hormone intramuscularly; and repeated the dose in one week, 

if necessary, in order to establish oestrum. Most of his cases, 

according to his report, came in oestrum following the first in-

jection* He considered excessive doses (above 20 mg. ) as being 

unlikely to give satisfactory practical results. Wright (1945) 

used stilboestrol dipropionate, in doses of 15-25 mg., on 16 cases 

which had failed to show visible heat. As a result seven (39 per 
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cent) showed heat in from one to six days. In all seven, visible re-

current cycles were established. He commented that the dosage of 

stilboestrol would appear to be a subject requiring much more experi-

mental work. Reece (1945), after reviewing hormonal therapy for vari-

ous forms of bovine infertility including anoestrus in cattle caused 

by a retained corpus luteum, expressed the opinion that veterinarians 

should rely on the old method of manual expression of the corpus 

luteum for the induction of oestrum in cows with corpora lutea. 

From this review on the use of oestrogens, particularly 

stilboestrol, for the treatment of anoestrus, it is quite clear that 

the dosage of stilboestrol recommended for the treatment of anoestrus 

in cattle is based on a few reports published in 1941, in which 

clinical data substantiating the dosage are lacking. Few detailed 

studies have been made on the use of this hormone for the treatment of 

retained corpus luteum. Williams (1943), one of the most widely quoted 

authorities on diseases of the genitalia of cows, makes no refer-

ence to the use of synthetic oestrogens in the treatment of this con-

dition. In brief, clinicians have failed to make sufficient ob-

servations and reports on the value of synthetic oestrogens for the 

induction of oestrum in cattle. Wo one has conducted a controlled 

experiment to compare the two main methods for the induction of 

oestrum, i. e. the expression of the corpus luteum and the use of 

synthetic oestrogens. Conspicuous by its absence from the litera-

ture Is the fact that no one has ever commented on the relationship 
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which exists between the non-occurrence of oestrum post partum in cows 

and the rules under which cattle may qualify for entry in Record of 

Performance Classes. In Canada, under present R. O. P. rules, in order 

that a cow may remain and go on test in the 305 day class, it is 

necessary for that cow to produce a living normal calf within 400 days 

of the last calving date. If the average gestation period in cattle 

Is 280 days, this ruling means that a cow must be diagnosed pregnant, 

or believed to be pregnant, 120 days after the last calving date. 

Assuming that the average cow does not show oestrum for the average 

time of eight weeks post partum, this leaves only 64 days during which 

the animal may be bred, sufficient time for three complete oestrual 

cycles. One may readily see that the persistence of a corpus luteum 

beyond eight weeks, or even eight weeks post partum, may seriously 

interfere in sore Instances with the retention or entrance of that 

animal into the 305 day R. O. P. test class. Thus the persistence of 

anoestrus after calving is something warranting further study. Insofar 

as is known at present, this anoestrus Is characterized by the pres-

ence of a well formed corpus luteum of pregnancy. 

The purpose of the studies presented in this part is to ob-

serve the effects in cattle of a certain dose of the synthetic oestrogen 

diethylstilbestrol dipropionate, on the regression of the corpus 

luteum, in cases of anoestrus believed to be due to a retained corpus 

luteum; furthermore, to attempt to evaluate this hormonal treatment 

by comparison with results obtained through manual expression of the 

corpus luteum. 
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Materials and Methods 

Time and Duration of the Study 

This work was commenced in March 1942 and ended in August 

1945. Early in 1942, following the report of Montgomerie and 

Brownlee (1941) on the use of diethylstilbestrol dipropionate as a 

treatment for anoestrus in cattle, a Canadian veterinary supply 

house was anxious to obtain information on the value of this oestro-

gen as a treatment for the relief of the anoestrus state which com-

monly occurs in Canadian cattle. Accordingly, several cases were 

treated, and finally it was decided to continue the observations as 

long as suitable arrangements could be made concerning the experi-

mental animals. In 1945, the observations were terminated because 

some delays were experienced in the treatments and this disrupted the 

herd management plans. Furthermore, there was an expressed desire 

that further experimental work be discontinued in the experimental 

group of animals. During this period of 42 months, there was ample 

time to observe any side effects which might have occurred ac a result 

of the hormone injections to induce oestrum. 

Experimental Animals 

The animals used in this study were dairy cattle, either 

Holstein or Ayrshire, forming part of a herd of approximately 75 head, 

of which 45-50 were milking cows. These cattle were owned by McGill 

University, Montreal, Canada and were located at Ste. Anne de Bellevue, 

P. Que. The herd was maintained for commercial purposes and instructive 



- 20 -

use by the Animal Husbandry Department, Faculty of Agriculture, 

McGill University, which is located at Macdonald College. Since 1941, 

the herd was believed to be free of Bang's disease and was a 

Tuberculosis Accredited Herd. The author was the sole veterinarian 

for this herd during the period 1941-1945* Breeding records on all 

animals were accurately kept and regularly checked so that, month by 

month, the progress of each animal was at hand. Insofar as is known, 

no infectious genital disease existed in the herd. With the exception 

of the purchase of two cows in 1941, no new animals were added to the 

herd during the period 1941-1945. The nutritional status of the 

herd was believed to be very good. Herd management was all that 

could be expected under wartime conditions. 

The cattle studied were of various ages, the majority hav-

ing experienced one or more calvings. Most of the cases treated were 

animals which failed to show oestrum soon after calving. In this 

herd one of the main breeding problems was failure of the animals to 

show visible oestrum, so that many of the animals, instead of being 

entered in the 305 R. O. P. test class, reverted to the 365 day class. 

Furthermore, through delay in being bred, some of the cows became 

spring calvers instead of freshening in the fall of the year. This was 

undesirable, since the greatest amount of milk was required during the 

fall and winter months. 
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Oestrogenic Source 

In this study the only oestrogenic substance employed for 

the induction of oestrum was the synthetic oestrogen, diethylstilbestrol dipropionate. 

The brand of this synthetic oestrogen was that known as 

Diboestranol D. P., prepared and distributed by Ayerst, McKenna and 

Harrison Limited, Montreal, Canada. This brand of the hormone was 

supplied In oil for intramuscular injection. According to Rowlands 

(1944), free oestrogens are absorbed at such a rate that the amount 

of hormone in the circulation is greater than that required to pro-

duce its biological action. Anything in excess of this threshold is 

wasted. If the oestrogens are combined with certain organic acids to 

form esters, e. g., estradiol benzoate, palmitate, or propionate, 

their rate of absorption is decreased in a proportion depending upon 

the nature of the esterifying acid. The optimal rate of absorption 
< 

of stilboestrol is obtained when this substance is combined with 

propionic acid to form the dipropionate. The hormone was originally 

obtained in sterile ampoules, each containing 20 mg. of the hormone 

in 1 cc. of oil. Because these ampoules were very small and the pre-

paration was in oil, there was occasionally some difficulty in 

evacuating the vial. Hence the packaging was changed, so that, dur-

ing the last two years of the study, the hormone was obtained in 

rubber stoppered vials containing 10 mg. per cc. in oil. 
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Experimental Procedure 

During the latter part of 1941, a review of the herd breed-

ing records indicated that the occurrence of anoestrus in this herd 

was of considerable importance in delaying the breeding programme. 

The herd breeding history in general indicated that the non-occurrence 

of heat post partum, for long periods of time, was of frequent 

occurrence. This failure to experience visible heats was believed to 

be due to failure of the corpus luteum to regress following parturi-

tion. Repeated examinations of several animals revealed a persist-

ent corpus luteum as a cause of the condition. Accordingly, it was 

decided that if the herdsman failed to observe the visible signs of 

oestrum in a cow within 7-10 weeks after calving, this was to be re-

ported and a clinical examination of the reproductive tract would be 

made. Dependent on the condition found, usually a corpus luteum on 

one ovary, suitable treatment would be administered, usually ex-

pression of the corpus luteum. When a supply of Diboestranol D. P. was 

made available in 1942, it was decided to treat these cases of 

anoestrus by either expression of the corpus luteum or injection of 

the hormone. 

The procedure followed was therefore as follows! The herds-

man reported all cases which failed to show heat visibly within a 

7-10 week period after calving. A history of the case was obtained 

relative to calving date and the possibility of any slight evidence 

of heat subsequently. A clinical examination was then made of the 
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reproductive organs. The presence of a corpus luteum on an ovary was 

noted and recorded. The case was then treated either by expressing 

the corpus luteum per rectum or per vaginam, or by Injecting a 20 mg. 

dose of Diboestranol D. P. intramuscularly. In the latter treatment 

the corpus luteum was left intact. There were a few exceptions to 

this general procedure, in that the farm manager wished to have some 

of the cows brought in heat at six weeks or sooner after calving and 

this was attempted. Also, during the latter part of the study, an 

attempt was made to observe any occurrence of oestrum when the hormone 

was injected within a few days after calving. 

Following the treatment, the herdsman was told to watch 

closely for any evidence of oestrum and to record this when observed. 

The animal was not to be bred at this induced heat. The animal was 

also to be watched from the 18th to the 22nd day after an induced heat, 

to establish the fact that a regular cycle had occurred. In a few in-

stances this procedure was varied, in that if a visible heat had not 

occurred within a week after initial treatment, further treatment was 

undertaken in order that the breeding programme might not be delayed 

too long. Consequently, the herdsman had to make continual observa-

tions on all experimental animals. Throughout the whole period of the 

study the same herdsman was in charge, so that there was little error 

in the making of observations. It is also worth noting that this 

herdsman was particularly good at the job of detecting oestrus in 

cattle. 
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Results and Discussion 

During the period of this study, 75 cases of anoestrus, be-

lieved to be due to a retained corpus luteum, were examined and 

treated. At the conclusion of the study, the animals were classed 

into two groups: those treated by the injection of hormone (20 mg. 

of diethylstilbestrol dipropionate in oil), and those treated by 

manual expression of the corpus luteum. The clinical data on the 

hormone injected group are presented in table 1; the data on the 

other group in table 2. 

Since the primary object of this study vas to observe the 

effects of the hormone injection on the regression of the corpus 

luteum, the hormone injected group vill be considered first. 

The hormone injected group consisted of 35 cows and heifers 

of Holstein or Ayrshire breeding. By years, the following number were 

treated: 1942 - 2, 1943 - 15, 1944 - 10, 1945 - No attempt was 

made to treat a definite number in any one year, treatment having 

been made when supplies of hormone were available. All of the 

animals except two, which were sold for commercial reasons, were 

maintained in the herd for a period of time sufficient to determine 

the results of the hormone Injection. The original plan of study was 

to make a single injection of the hormone and then wait to determine 

the occurrence of oestrum. However, because of the necessity of 

having the animal bred as soon as possible, or for other reasons, a 
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second injection in a very few cases was made a few days after the 

first, particularly where no oestrum was seen within about a week's 

time. Table 3 summarizes much of the clinical data. Of the 35 

animals in the group, nine failed to show visible oestrum within 

three weeks to one month after one to three injections. Hence they 

were treated by expression of the corpus luteum rather than by 

further hormone injections. Two animals showed oestrum after one 

treatment, but further cycles did not occur and they were treated by 

expression of the corpus luteum. Eighteen animals received one or 

two treatments and responded by showing oestrum in an average of 

8. 4 days, with a variation of one to 53 days. Three animals re-

ceived three treatments and responded in an average of 6. 6 days. 

The hormone injections established regular oestrual cycles in 22 of the 

35 cases. Of these 22 eases, 13, which were treated only once, 

established regular cycles and appeared in heat in from one to 22 days 

after treatment. One case, treated only once, appeared in heat 53 

days after treatment and a regular cycle followed. These results 

compare favourably with those of other workers as may be seen from the 

following! 
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The results expressed on a percentage basis are as follows: 

62. 8 per cent of the cases treated resulted in a regular cycle. Of 

these regular cycle cases, 63. 6 per cent were a response from one 

treatment, 27. 2 per cent from two treatments and 9. 1 per cent from 

three treatments. 

From table 3 the interval from calving date to treatment 

date for all cases averaged 50. 7 days; the interval from treatment 

date to first visible oestrum after each treatment averaged 12. 5 days. 

Thus it is evident that the average case treated fell just within the 

minimum date for treatment to be started (seven weeks). Table 3 

also shows that the average number of treatments (all types) required 

to induce a visible heat was 1. 7, in this group. This is of import-

ance since the general opinion amongst clinicians has been that this 

oestrogenic hormone usually induced a regular heat with one injection. 

Under the conditions of this study, nearly two treatments were re-

quired to induce a recognizable heat. 

From the literature reviewed, nothing has been noted con-

cerning the occurrence of suboestrum or silent heat following 

oestrogenic treatment of anoestrus due to any cause. The data 

presented in table 1 shows that this occurred in ease No. 16 where 

at the time of the first treatment a corpus luteum was palpated on 

the left ovary. Twenty days later, a second dose of hormone was 

injected, and no visible oestrum was recorded. Forty-four days 

after the first treatment, a corpus luteum was palpated on the right 
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ovary, indicating a silent heat had occurred. This Is the only case 

in which it 1s believed that this phenomenon occurred. 

Because a few cows are known to experieriee oestrum within 

three weeks after calving, an attempt was made to determine the ability 

of the oestrogenic hormone to Induce visible oestrum early in the post 

parturient period. Pour cases (10, 13, 30, 35) were treated within 

10 days after parturition. Case No. 10 was treated two days post 

partum without amy response. Case No. 13 was treated the day after 

parturition, and over a month later had failed to show oestrum. Case 

No. 30 was treated 10 days post partum and responded by coming in 

oestrum the next day. Case No. 35, treated six days post partum, 

developed cystic ovaries 17 days later. These results are by no 

means conclusive but suggest that a 20 mg. dose of the hormone is in-

sufficient to overcome the functional corpus luteum of pregnancy in 

the very early post partum period. 

There is evidence in this study that the dose of 20 mg. for 

Holstein and Ayrshire cattle is too low to satisfactorily overcome a 

functional corpus luteum. This is suggested by the fact that 50 

doses were administered to the group, 26 of these resulting in the 

occurrence of oestrum. This observation has apparently been made by 

other workers who have not reported on it in the current literature, 

for the dosage now recommended by supply houses is 25-40 mg. for 

cattle. However, the 20 mg. dose has an advantage in that only one 

case in the group developed cystic ovaries. It is also evident that 
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a 20 mg. dose may be repeated in one or two days without any un-

desirable effects. Macdonald (1946) and Walker (1947) have both re-

ported on the occurrence of cystic ovaries in cases treated with 

more than 25 mg. Moore (1947) has reported that cows falling to come 

in heat because of retained corpus luteum have been treated with a 

dose of 60-80 mg. of stilboestrol. According to his report, this 

dose will cause regression of the corpus luteum in from 14 to 21 days, 

after which normal heat periods follow. On the basis of the results 

of the present study, this dose of Moore's is excessive and the 

occurrence of cystic ovaries could be predicted in a more than 

desirable number of cases. It is suggested that the minimum dosage 

be 20 mg. and the maximum be 25 mg., the latter to be injected if the 

small dose does not produce visible oestrum in 14 days. This suggest-

ion is based on the observation that 20 mg. doses repeated in two 

days and seven days produced no undesirable results, and it is possible 

that a 5 mg. rise in dosage would be sufficient to start the re-

gression mechanism. There may be objection to this two-treatment 

procedure on the part of the owner, and hence it may not be practical 

under field conditions. 

The group treated by expression of the corpus luteum con-

sisted of 40 cows and heifers of the Holstein or Ayrshire breeds. 

During 1942, 10 cases were treated; 1943 - 10 cases, 1944 - 11 cases, 

and 1945 - 9 cases. These figures show that approximately 25 per cent 

of the lactating animals in the herd each year were treated because 
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of the delayed breeding caused by anoestrum. All of the animals in 

this group were kept in the herd until they had shown regular oestrual 

cycles following the treatment. The original plan of study was based 

on the common belief that, following the removal of the corpus luteum, 

an animal usually evidences oestrum in three to five days, and in all 

probability within 10 days. However, as the study progressed, it was 

clearly shown that in this group of animals the occurrence of heat 

after treatment was quite variable. Hence, In some cases, if heat 

was not evidenced within a week or 10 days, a further treatment was 

made in order that the delay in breeding would not be extended. The 

data in table 2 shows that 71 rectal examinations were made on this 

group of 40 animals. As a result of this many rectal examinations, 

there Is little reason to doubt any of the diagnoses relevant to the 

location of the corpus luteum* 

Table 4 summarizes the clinical data on the eases in this 

croup. Of the 40 animals treated, 10 experienced silent heats follow-

ing expression of the corpus so that it was necessary to treat these 

again anywhere from one to five times (av. 2. 5), in addition to the 

original treatment, before a visible oestrum was manifested. Exclud-

ing the animals which were silent heat cases, the remainder (30) on an 

average did not show heat until 14. 8 days after the corpus luteum was 

removed. These observations are somewhat different from those of 

Clark (1935), In which 70 per cent of his cases showed oestrum within 

10 days. The fact must be recalled that in this herd the retention 
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of the corpus luteum resulting In anoestrum was a considerable problem, 

and hence the causes may be different in this study from those in 

Clark's observations. Again, most workers state that oestrum 

following expression usually occurs in three to five days after the 

treatment. Ebert (1941) removed corpora lutea from 111 cows 

(anoestrus), and in 96 (86. 5%) oestrus was observed after expression; 

the remaining animals did not respond (silent heats?). Oestrus 

occurred in 33. 3 per cent of all the animals treated between the 

second and fourth days; 29 per cent between the fifth and tenth days; 

and In 12 animals, oestrus occurred between the 11th and 20th days. 

These results however were obtained by working among animals in many 

herds. Ebert does not mention the occurrence of silent heats but 

probably these were occurring among the 13. 5% which did not show 

oestrum. Including the silent heat cases, the average interval from 

date of treatment to first visible oestrum was 21. 5 days. It is quite 

evident that the occurrence of silent heat may decidedly confuse the 

interpretation of the results of expression of the corpus luteum. 

The occurrence of this large number of silent heats supports the 

general recommendation that animals from which the corpus luteum has 

been expressed should be allowed contact with a bull beginning the 

third day after treatment, so that the silent heat may possibly be 

detected; or If oestrum has not occurred visibly within two weeks, 

a re-examination should be made and the newly formed corpus luteum 

expressed. 
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It ia interesting to note that no undesirable side-effects 

occurred following expression of the corpus luteum, other than the 

silent heats. Stuhlenmiller (1942) observed two cases of epilepti-

form fits after removal of the corpus luteum. Tympanites, cessation 

of rumination, and irregular appetite also occurred in his cases; 

but he did not observe severe haemorrhage. None of these were ob-

served following the 75 ovarian manipulations in the group treated 

by expression. These observations on after-effects agree with those 

of Clark (1935) and Anderson (1942), and disagree with Smythe (1942). 

The only undesirable effect following oestrogenic treatment was the 

occurrence of cystic ovaries. 

It is difficult to compare satisfactorily the oestrogenic 

treatment and the expression treatment. Both treatments were 

reasonably effective in bringing about the occurrence of oestrum. It 

is of significance that only one out of 35 cases treated with 

oestrogen showed silent heat; approximately 3. 3 per cent. However, 

in the group treated by expression, ten (25 per cent) experienced 

silent heats. Mention of this incidence of silent oestrum following 

either treatment has not been noticed in the literature reviewed. 

It is of considerable importance from a practical viewpoint, since 

it increases the number of treatments required to produce visible 

oestrum, and this increases the cost of overcoming the apparent in-

fertility. Because of the low percentage of silent oestrual cases 

occurring after oestrogenic treatment, this treatment is more ad-

vantageous than the expression treatment in that respect. 
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If a comparison is made of the average intervals (days) 

between treatment date and the occurrence of the first visible heat, 

the oestrogenic treatment was more efficient. With the hormone 

treatment, the interval was 12. 5 days; with the expression treat-

ment, 20. 9 days. However, If the silent oestrus cases are excluded 

from the latter treatment, the average interval is reduced to 14. 8 

days. Such a slight difference is of very little practical sig-

nificance. Wo significant difference occurred in this study 

between the number of treatments required in each group to induce 

visible oestrum. The average number of treatments (all types) 

required to induce visible oestrum was 1. 8 by hormone injection and 

1. 7 by expression of the corpus luteum. 

Of importance is the observation that all cases treated by 

expression showed oestrum, either visible or silent, after one treat-

ment. This was not the case following oestrogenic treatment. Thus 

it is possible to suggest that where it Is desirable to induce 

oestrum so that a cow may remain within the 305 day R. O. P. test, the 

expression of the corpus luteum is the most suitable treatment. This 

procedure assures the occurrence of oestrum In all cases; and there 

is a greater possibility of a normal oestrual rhythm being 

established within a short period of time, even though several treat-

ments may be required to produce visible oestrum. Furthermore, the 

clinician knows for certain that the functional corpus luteum has 

been overcome and its inhibiting influence lost. With a 20 mg. dose 
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of diethylstilbestrol dipropionate, there is not the same degree of 

confidence that it will overcome the function of the corpus luteum. 

Two animals in this study were sold, because it became evident after 

prolonged hormone injections that the treatment vas ineffective and 

it would not be economically sound to retain them. 

This study has also shown that cystic ovaries may occur 

following oestrogenic treatment. This agrees with the observations 

of other workers and is an undesirable sequel to the treatment. 

Cystic ovaries have never been reported as occurring following ex-

pression of the corpus luteum, and this study confirms the fact. 

Thus from the viewpoint of the occurrence of cystic ovaries, the ex-

pression treatment is more advantageous than the hormone Injection. 

This attempt to evaluate hormonal therapy as a treatment 

for retained corpus luteum has failed to show that the injections 

possessed any great advantage over the common treatment of express-

ion of the corpus luteum. There is no degree of certainty that the 

injection of the oestrogen will result in a visible oestrum or silent 

oestrum which occurs with the expression method. Reference is often 

made to the fact that oestrogenic treatment obviates any possibility 

of ovarian haemorrhage. As observed in this study, the incidence of 

this condition must be extremely low, so that the danger of this 

occurring is very slight. One main objection to the oestrogenic 

treatment is the occurrence of cystic ovaries as a sequel. It is a 

highly undesirable sequel and hence caution must be taken even with 
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a dosage of 20 mg. 

In general it may be concluded that the use of a 20 mg. 

dose of diethylstilbestrol will cause regression of a persistent 

corpus luteum, but this therapy Is of the same value as the ex-

pression of the corpus luteum and does not possess any distinct ad-

vantage vhlch would warrant preference In usage over the manual re-

moval procedure. 
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Summary 

1. It has been shown that under the conditions of this study a 20 

mg. dose of diethylstilboestrol dipropionate in oil, Injected 

intramuscularly, will cause regression of the corpus luteum in 

cattle. 

2. It is suggested that the minimum dosage of diethylstilboestrol 

dipropionate required to cause the regression of a functional 

corpus luteum is approximately 20-25 mg. Higher doses may in-

duce cystic ovaries. 

3. With the dosage employed, the average interval from the inject-

ion date to the first visible oestrum was 12. 5 days. This was 

2. 3 days less than the group treated by expression of the corpus 

luteum, and was not considered to be of any practical value. 

4. There was no significant difference in the average number of 

treatments required by either treatment to induce visible oestrum. 

5. One case of silent oestrum resulted from oestrogenic treatment; 

10 cases resulted from the expression procedure. This is the 

first reported case of silent heat following estrogenic treat-

ment of retained corpus luteum. If the occurrence of silent heat 

is considered undesirable, then the oestrogenic treatment is of 

considerable advantage for the correction of the anoestrus state. 

6. The sequelae to the oestrogenic treatment were; continued 

anoestrum, oestrum, or cystic ovaries. The expression treatment 
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sequelae were either oestrum or suboestrum; cystic ovaries did 

not occur. 

7. Wo ovarian damage was evident following either treatment. Re-

moval of the corpus luteum is a safe procedure. 

8. No undesirable constitutional symptoms were manifested by any of 

the animals following either the oestrogenic treatment or the 

ovarian manipulation. 

9. Prom the comparison of the two treatments, it is believed that 

the expression of the corpus luteum is the most reliable treat-

ment for the removal of the anoestrus state of the reproductive 

organs. This procedure may be expected to give results better 

than hormone Injections where persistent corpus luteum is occurr-

ing as a herd sterility problem. If it is desirous to keep cows 

on a 305 day R. O. P. test and retained corpus luteum is seemingly 

going to delay this, it is suggested that expression of the 

corpus luteum be resorted to instead of hormone treatment. 

10. In an attempt to evaluate oestrogenic treatment of persistent 

corpus luteum, it has been shown that this treatment Is of no 

greater value than the common treatment employed for many years. 
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PART II 

STUDIES ON THE HORMONAL TREATMENT 

OF CYSTIC OVARIES 
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Part II 

Studies on the Hormonal Treatment of Cystic Ovaries 

The manifestation of cystic ovaries in cows has been 

described by various authors; Zschokke (1900), Albrechtsen (1917), 

Hess (1921), Williams (1923), Quinlan (1929), Williams (1943). Even 

though there is some variance in descriptions with regard to the 

characteristics of the disease (appearance of the animals, changes 

in behaviour), there is agreement that the conditions found are 

associated with the presence of cystic follicles and the absence of 

active luteal tissue in the ovaries. Quinlan (1929) also pointed 

out that a number of cows affected with cystic follicular degener-

ation show anaphrodisia. 

The morphological and behavioural changes which accompany 

cystic ovaries are quite variable. There may be irregular or pro-

longed oestrual periods or sexual interest may be entirely absent. 

The cow may be unwilling to accept the male, yet at the same time may 

assume such masculine behaviour as pawing, believing, and riding 

other cows. The conformation of the animal may be normal, or there 

may be changes to that resembling a bull. In these latter cases the 

cow is a nymphomaniac, with coarsening of the head and neck, hollow-

ing-out of the back, relaxation and sinking of the sacro-sciatic 

ligaments and elevation and coarsening of the tail. The external 

genitalia sometimes become large and flabby. There may be a vaginal 
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discharge of a clear mucoid nature, occasionally containing flocculent 

material. Vaginal prolapse has been observed and fractures of the 

pelvic bones are of occasional occurrence. 

The cysts which develop may be multiple, or a single cyst 

may be found. Multiple cysts are frequently embedded, single cysts 

often protruding well above the surface of the ovary. The size of 

the cysts is quite variable, from three quarters of an inch to three 

inches or more In diameter. Usually, the cysts are rounded or oval 

in outline, with a capsule which may be thin or thick, somewhat 

tough in many cases, and whitish in color. The ovary or ovaries, if 

the condition is bilateral, is increased in size and often lobulated. 

Fluctuation can be demonstrated. The cystic content is a trans-

parent, thin, clear liquid, having a slightly yellowish or amber 

color. 

The variations in morphology and behaviour are largely ones 

of degree and In part they appear to be due to the advancement of 

the pathological condition. 

Albrechtsen (1917) maintained that the formation of the 

cysts is brought about and maintained by disease of the uterus. 

Williams (1921) stated that he could not verify Albrechtsen views, 

but admitted the possibility. He stated that the endometritis 

accompanying nymphomania may be due to the influence of the ovarian 

disease. Another point of view on the relationship between the 

uterine and ovarian pathologies is that of Hess (1921), who 
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hypothesized that the ovarian change was primary and who seemed to 

consider the uterine conditions unassociated. Quinlan (1929) stated 

that there appeared to be little doubt that the pathological change 

in the ovaries was a sequel to endometritis, as a result of extension 

of infection from the uterus through the fallopian tubes to the 

ovary. He mentioned, however, that from bacteriological studies on 

the genitalia of cows, by far the greater majority of cysts were 

sterile. He concluded that the hypothesis of Hess (1921) appeared 

very unlikely. Williams (1923) advanced the thought that nympho-

mania was fundamentally caused by organic or functional derangement 

of the endocrine system, apparently due to the great strain to which 

the endocrine glands were subjected by excessive feeding during late 

pregnancy and the puerperium. This strain was believed to lead to 

a failure of the ductless glands to adjust their functions following 

the abrupt change from pregnancy to lactation. Boyd (1934) admitted 

that the etiology of cystic ovaries was still controversial, but 

the trend of thought was gradually swinging to the support of those 

who believed that dysfunction of the endocrine system was the most 

common causative factor. 

The methods of treatment have been based largely on these 

two points of view regarding the etiology. If the clinician be-

lieved in the theory of uterine or ovarian infection as the cause, 

then the treatment was essentially a matter of Irrigation of the 

uterus with a mild antiseptic preparation, combined with repeated 
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manual rupture of the ovarian cysts. If endocrine dysfunction was 

believed to be the cause, repeated rupture of the cysts would 

probably be the main procedure. The cystic condition has been 

corrected in a proportion of cows as a result of these treatments. 

There are very few statistics available concerning the results of 

either of these forms of treatment. Quinlan (1929) questioned 

Hess's statistics (not available) obtained solely by manual rupture 

of the cysts, because it appeared that Hess was in some cases deal-

ing with normal follicles instead of cysts. Quinlan stated that, 

in his experience, despite employing the rupture of cysts and uterine 

irrigation, combined with a course of bi*weekly intravenous inject-

ions of extract of corpus luteum, cystic degeneration associated with 

nymphomania had failed to respond to treatment. He suggested 

ovariotomy in cases which failed to respond to treatment. Kingman 

(1933), from his clinical experience, stated that, in nymphomania, 

clinicians are faced with a very discouraging situation. He quoted 

Cuille and Chelle (1932) as having stated "Nymphomaniac cows are al-

ways sterile", and agreed that there were few exceptions to this 

rule. Kingman believed that cystic ovaries were related to endocrine 

dysfunction and relied on manual rupture of the cysts or drainage 

by means of a needle per vaginam. No data were presented to show 

the effectiveness of the treatment. Boyd (1934) stated that bursting 

or breaking the cysts per rectum or vaginam was still the most 

satisfactory method of treatment. No data were presented by him; 
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he stated only that some may he restored to normal reproduction. It 

was his belief that the employment of sex endocrine gland trans-

plants, or the administration of extracts containing the follicular 

hormone, offered little or no assistance to clinicians in the treat-

ment of ovarian dysfunction. He conjectured that continued studies 

In the field of reproductive endocrinology might develop a form of 

organotherapy that would be beneficial in the treatment of functional 

sterility. 

Pearl and Surface (1915) appear to be the first workers to 

attempt the use of pituitary gland material. They administered, over 

a three week period, eight intravenous injections, of one-half gram 

each, of bovine desiccated anterior pituitary gland, to a cow which 

had shown male secondary characteristics. Their results were 

negative, insofar as change in sexual characteristics was concerned. 

It is interesting to note that this work antedated by 12 years the 

discovery of the relationship between the anterior pituitary gland and 

the ovaries, insofar as some of the active principles of the 

pituitary are concerned. Williams (1923) treated cystic ovaries by 

means of extracts of the corpus luteum, whole ovary extract^ 

adrenalin and a pituitrin-adrenalin combination. In most of his cases 

of nymphomania the symptoms ceased immediately when adrenalin was 

given, but the cysts formed again. By using pituitrin in conjunction 

with adrenalin, he stated that the ratio of recoveries was greatly 

increased. From his data it appears that seven out of 30 cases 
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vera favourably influenced by the treatment. 

Following the work of Aschheim and Zondek (1927), and 

Smith and Engle (1927), who showed the physiological relationship 

between the anterior pituitary gland and the ovaries, there has 

been considerable speculation that the gonadotropins might be of 

value in the treatment of cystic ovaries. Quinlan (1929) mention-

ed that it was agreed by all observers that the cyst was caused by 

the failure to rupture of a graafian follicle which has developed 

to maturity. With this general agreement among clinicians and 

with the recently acquired knowledge of the relationship between 

the anterior pituitary and the ovary, suggestions regarding a more 

exact etiology of cystic ovaries were made. It was possible to 

suggest that the cyst formation might be due to a deficiency in 

luteinizing hormone, or that the cystic condition might be corrected 

by injection of gonadotropic preparations. Tutt (1932) suggested 

that there was some indication in the advanced case of nymphomania 

with the bull-like head and voice, and the coarse hair, that there 

might be some hyper function of the anterior pituitary. However, he 

commented that there was nothing definite to go upon. 

Hammond (1939) suggested that cyst formation may be 

related to the luteinizing hormone in the following ways if for 

some unknown reason the luteinizing hormone is not secreted from 

the anterior pituitary gland when the follicle is ripe, ovulation 

does not occur; and then either (a) the ripe follicle may go on 
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enlarging and form a large cyst or (b) other follicles may ripen 

and form a number of small cysts in the ovary. In the first case, 

the result is a loss of further psychological evidence of heat) but 

the physical symptoms are intensified. In the second case, the 

physical symptoms of heat are evidenced; and the psychological 

symptoms appear every few days. Hammond stated that rupturing or 

puncturing the cyst was a suitable treatment. If the cysts reform 

and are ruptured seven to 10 days after the first rupture, then a 

corpus luteum is formed and a normal cycle is produced. The cow 

comes in heat about 21 days after the second rupture; and if it is 

served conception occurs. In addition to this form of treatment 

Hammond mentioned that, as a means of controlling ovarian function, 

the injection of gonadotrophic hormones appeared to offer great 

possibilities as soon as standard, pure products could be put on 

the market and when the best, dosage and time of injection should 

have been worked out. In conclusion, he stated that it would 

appear that prolan B (as present in pregnant women's urine) 

injected intravenously could be used successfully in cases of 

multiple cysts. In connection with this, he cited the work of 

Pay (1939), who used it successfully for that purpose in mares. 

This appears to be one of the first suggestions that chorionic 

gonadotrophin, derived from human pregnancy urine (with its high 

content of luteinizing hormone), would be of value in the treatment 

of cystic ovaries. In discussion this work of Hammond, Miller (1939) 
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pointed out that the cow which has a large follicle in one ovary 

and which will accept service daily for four days or more, might be 

regarded as a suitable case for the use of luteinizing hormone from 

human pregnancy urine. Some, he stated, do respond satisfactorily; 

but there are others which fail to respond. In the latter cases, 

he reasoned, the dosage may be at fault. Miller gave no data on 

any treated cases. 

Could (1941) supports the view that ovarian cysts are due 

to a hormone Imbalance producing a deficiency in luteinizing hormone. 

Treatment suggested by him was rupture at weekly Intervals, with the 

hope of inducing the formation of a normal graafian follicle followed 

by oestrus and the formation of luteal tissue. Carey (1942) report-

ed on the use of small hypodermic injections of anterior pituitary 

extract, repeated at weekly intervals, as a treatment for cows with 

heat periods every ten to 12 days. No dosage was mentioned, nor the 

origin of the extract. The preparation used apparently was also 

able to induce heat when heat periods were absent. No data were 

presented on the number of cases treated. 

Hammond (1944), while referring to his previous work (1939), 

in a discussion on the control of ovulation in the cow, cited a 

personal communication from Day, who found that by rupturing a 

cystic follicle and administering human pregnancy urine extract, 

ovulation, development of luteal tissue, and return to the normal 

cycle might be brought about. However, there is no mention of the 
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dose of the hormone, of how it should be administered, nor of 

data on the cases treated. 

Most of the reports relative to the use of chorionic 

gonadotrophs as a treatment for cystic ovaries have been in 

British or European literature. The first report by American 

clinicians appears to be that of Deubler et al (1944). They 

treated 24 cows having cystic ovaries with nymphomania, six cows 

with cystic ovaries which did not show signs of oestrum for varying 

periods of time, and one cow with apparently atrophied ovaries. 

Twenty-one of the cows with nymphomania became pregnant following 

treatment; five of the six cows which had failed to come in heat 

became pregnant. The dosage employed was 10, 000 units, administer-

ed intramuscularly. In some instances the cysts were ruptured at the 

time o^ treatment. Biltz (1944) treated each of six cows having 

cystic ovaries and nymphomania, with 10, 000 units of chorionic 

gonadotrophs intramuscularly. Five of the six cows became quiet 

in 24-48 hours after treatment. The ovaries of two cows appeared 

to be normal three and five days, respectively, after treatment. 

There was a marked reduction in the size of the affected ovaries 

of three other cows and no change was observed in the ovaries of 

the remaining cow four days after treatment. These cases were 

observed for a short period only; no observations were made to 

note the recurrence of cysts. Sykes et al (1945) cite Clark as 

having obtained very good results in the treatment of cystic ovaries 
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with 10, 000 units of chorionic gonadotrophin injected intra-

muscularly. Clark apparently had used two brands of this hormone 

and found one to be better than the other. Detweiler (1945) stated 

that the effect of chorionic gonadotrophin on the ovary was chiefly 

that of luteinization. His chart on the use of this hormone gives 

a dosage of 10, 000 international units administered intramuscularly, 

as a treatment for cystic ovaries and nymphomania. 

Fincher (1947), in replying to a question on the best 

treatment for cystic ovaries in cows, stated that it was important 

to discover the existence of the cysts at a very early date after 

they have formed. He has employed chorionic gonadotrophin with most 

favourable results. Treatment applied within 50 days after a cow has 

calved, and within a few days after the nymphomaniacal symptoms have 

developed, is stated to be successful in 60 to 80 per cent of the 

cases. He suggested rupturing the cysts and at the same time 

injecting subcutaneously 10, 000 international units of the hormone. 

No clinical data were included, to substantiate this high percentage 

of recoveries. 

Commercial extracts of the anterior pituitary gland are 

usually prepared from the glands of cattle. According to Hammond 

(1944), ox anterior lobe extract shows relatively little gonado-

tropic potency, and what action it does possess is largely 

luteinizing. Further, he stated that extracts of sheep or swine anterior 

lobe were more active then bovine; and the luteinizing hormone pre-
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dominated. According to Rowlands (1944), the effects produced 

on the ovary by Gonadotrophlns from different sources vary con-

siderably. If hypophysectomized rats are used as the test animal, 

so that the response will not be complicated by the intermediation 

of any endogenous gonadotrophin, the effect of the injected material 

will be as follows: -

Chorionic gonadotrophin - Wo follicle stimulation, but 

intense luteinization of ovarian 

tissue. 

Sheep and Pig Pituitary gland - Some follicle stimulation, and 

excessive luteinization. 

Ovulation does not occur. 

From this statement concerning the ability to induce luteinization, 

it would seem more logical and practical to use sheep or swine 

pituitary extracts in the treatment of cystic ovaries where it is 

desirable to induce luteinization of the cysts. Unfortunately, 

sheep and swine pituitary extracts have not been available for 

clinical trials as a treatment until the early part of 1947; and 

then only sheep extract. Only two references have been found In 

the literature reviewed relating to the use of sheep pituitary 

extract as a treatment for cystic ovaries. Asdell (1936) injected 

the equivalent of 125 grams of fresh sheep pituitary into two heifers 

with infantile genitalia, and both conceived eventually. Asdell 

also injected similar quantities of anterior pituitary extracts 
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into four cows with nymphomania: one of these cows conceived, while 

in another the nymphomania ceased. Casida et al (1944) have also 

used sheep pituitary gland in the treatment of cystic ovaries and 

nymphomania. Their work is the most recent and perhaps the only 

extensive one which has been made with extracts derived from sheep 

pituitaries. Their extract was classified as unfractionated pituitary 

extract prepared from desiccated sheep pituitary powder. This extract 

was Injected intravenously Into 96 cows with cystic ovaries. Eighty-

one of these animals showed nymphomania at the time treatment was 

begun; but the symptoms disappeared in 72 after a single injection. 

Symptoms recurred in 14 of them during the observation period. Six 

of these recurrences were from 12 animals that showed uterine or 

tubal pathology. Corpora lutea were known to have been formed in 

74 of the 96 animals, within 31 days after treatment. Normal oestrus 

was shown by 69 of them following a single injection. Of the 84 

animals showing no recognized uterine or tubal pathology, 53 were 

bred following a single injection; and 36 became pregnant.. Six 

of the 12 animals showing abnormalities of the genital tract were 

bred, but none conceived. Sixteen animals were re-treated because 

the cysts recurred, either after the first injection or sometime later; 

and six of these conceived. A third injection in three cases, 

resulted in no pregnancies. In their discussion, the authors 

Included evidence which was to the effect that the results showed 

a positive action of the pituitary gonadotropin upon cystic ovaries. 
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Prom this review of the literature, it is evident that 

the earlier treatments involving repeated rupture of the cysts 

corrected the condition in a certain proportion of the cases -

probably a low proportion since many clinicians gave a very un-

favourable prognosis. Anterior pituitary extracts (bovine origin), 

combined with manual rupture, also corrected a proportion of the cases, 

again believed to be low. Rupture of the cysts and the administration 

of miscellaneous preparations (adrenalin, pituitrin, corpus luteum) 

corrected a few cases. However, it seems that Gonadotrophlns 

derived from either human pregnancy urine or desiccated sheep 

pituitary gland have resulted in the greatest number of recoveries. 

In general, the treatments employed prior to the introduction of 

Gonadotrophlns were not considered by clinicians to be sufficiently 

effective to warrant the tedious and often expensive effort involved, 

unless the animal was of exceptional value. At the present time, in 

fact, there is an insufficiency of accurate data regarding the value 

of Gonadotrophlns in the treatment of cystic ovaries and nymphomania. 

It appears that no one has had sufficient clinical material to 

evaluate and compare chorionic gonadotrophin and desiccated sheep 

pituitary extract for cystic ovaries. The trend in treatment of 

this condition at the present time is to use either of these pre-

parations combined with manual rupture of the cysts. Some 

veterinarians, however, still rely upon the older procedure of 

rupture and drainage of the cysts, at frequent intervals, until a 

regular oestrual has became established. 
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The studies in Part II represent: (1) an attempt to 

determine the effects of (a) a certain dose, administered intra-

muscularly, of chorionic gonadotropin on cystic ovaries (b) a 

certain dose administered intravenously, of an unfractionated 

sheep pituitary extract on cystic ovaries; (2) an attempt to 

compare the value of each of the above gonadotrophic preparations 

as a treatment for cystic ovaries. 
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Materials and Methods 

Time and Duration of the Study 

This work was done during the interval of March 1946 to 

September 1947. This period of time was necessary, in view of the 

fact that cystic ovaries occur in isolated cases and often only one 

or two animals became available at one time. Furthermore, an 

extended period of time was necessary in order that observations 

might be made on the occurrence of pregnancy following treatment, 

or the establishment of regular oestrual cycles. 

Experimental Animals 

The cattle used in this study were, with few exceptions, 

of dairy breeding (mostly Holsteins), and were made available for 

experimental treatment through the cooperation of veterinary 

practitioners. In three areas where artificial Insemination units 

were well established, the veterinarian-in-charge referred cases for 

hormonal treatment at frequent Intervals during the 17 months period 

of study. A few cases were presented by the owners at the cattle 

clinic, Ontario Veterinary College, for treatment. In these cases, 

the animal was treated and returned. In all other instances, the 

case was treated on the farm. The cattle studied were of various 

ages and in various stages of lactation. 

In this study all cases showing evidence of disease of 

the tubal genital organs were excluded from hormonal treatment. 
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Only those cases vere treated which had a history of irregular 

heat cycles (very short, persistent oestrum of several days) or 

vhich were showing evidence of nymphomania. Before treatment, the 

presence of cystic ovaries had to be confirmed by a personal 

examination. If cysts were found, the case was then taken on for 

experimental treatment, with the arrangement that the owner agreed 

to keep the animal until the observation period was completed. 

Gonadotrophic Sources 

Two preparations believed to be essentially luteinizing 

in their action on ovaries were employed; namely, chorionic gonado-

troph in, derived from human pregnancy urine; and an unfractionated 

pituitary extract, prepared from desiccated sheep pituitary glands. 

The chorionic gonadotrophin was the brand of chorionic 

gonadotropin known as A. P. L., obtained from Ayerst, McKenna and 

Harrison Limited, Montreal, Canada. A. P. L. is a sterile solution 

of the chorionic gonadotrophic hormone, preserved by the addition 

of 3. 5 per cent phenol. It is assayed and standardized by 

comparison with the International Standard Chorionic gonadotrophin. 

At the commencement of these studies, the only supply available 

was that in vials of 5 cc., 1, 000 I. U. per cc. However, as the 

study progressed, a supply of 10 cc. vials, 1, 000 I. U. per cc. 

became available. This preparation was injected intramuscularly in 

"the gluteal region. 

The unfractionated sheep pituitary preparation was a 
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brand of pituitary gonadotrophin known as Vetrophin, obtained from 

Abbott Laboratories, Montreal, Canada. Vetrophin is prepared from 

acetone-desiccated sheep pituitary powder, by a method similar to that 

used by McShan and Meyer (1943). It was supplied in the powder 

form, in individual vials, with a provisional dosage of 10 rat units. 

One rat unit is defined as the weight of Vetrophin which will produce 

a seven-fold increase of ovarian weight in 21-day-old rats, when 

injected subcutaneously twice daily for four and a half days. The 

rats are autopsied approximately 12 hours after the last injection. 

A satisfactory preparation should produce some corpora lutea at this 

dose level. Accompanying the vial of powder was a 5 cc. vial of 

sterile isotonic sodium chloride solution. 

Experimental Procedure. 

A case history was obtained for each animal, recording 

the breed, age, date of parturition, oestrual cycles, date of 

commencement or duration of the condition, and any additional 

comments the owner might make. The ovaries were then examined per 

rectum or per vaginam, to determine the presence of ovarian cysts. 

The size, location, and description of the cysts were recorded. 

The tubular genitalia were examined per rectum and by speculum 

and light to exclude other pathological conditions. The cysts 

were then either ruptured manually per rectum, or drained by means 

of a 14 gauge needle per vaginam. Care was taken in the ovarian 

examination and treatment, to make certain that all palpable cysts were 
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either ruptured or drained. This required considerable careful 

palpation of each ovary. Following the breaking of the cysts 

and drainage, the hormone preparation was administered. By 

following this routine, no hormone could be administered without 

the knowledge that the cysts had been eliminated. A. P. L. was 

injected into the gluteal muscles, a dosage of 10, 000 I. U. being 

the standard for all cases. Vetrophin was Injected into the 

mammary vein after the 5 cc. of diluent were added to the powder, 

and shaken, to dissolve it. 

Each of these treatments was essentially the same: the 

cysts were ruptured or drained and one dose of hormone preparation 

administered. 

Following the treatment the owner was advised to note 

carefully, and record, any change in behaviour or the occurrence 

of oestrum an- its nature. It was suggested that the animal should 

not be bred on the first oestrum following treatment, to delay 

breeding until the second heat. If this second heat occurred within 

the average time of 18-21 days, the animal could be bred. The 

animal was to he bred to a bull of proven good fertility. If 

there was no Improvement as a result of the treatment, this was to 

be reported within a month's time. In those instances where 

treatment failed, and the owner decided to have the animal slaughtered, 

an attempt was made to obtain the reproductive organs for pathological 

studies. 
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Case Records 

The case records on the animals treated for cystic 

ovaries are in the appendix, pages 122 to 205). Accompanying a 

fev of the case records are photographs of the reproductive 

organs obtained at the time of slaughter. Sections of the 

reproductive organs vere submitted to the Pathology Department, 

Ontario Veterinary College, for Histopathological examination. 

Reports of microscopic findings are not included in the records 

because they agreed vith the macroscopic, (i. e. diagnosis of 

cystic ovaries, or apparently normal ovaries. ) 
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Results and Discussion 

The data on the 69 cows in this study have been divided 

into two groups, according to the treatment administered. All of 

the animals had cystic ovaries (cystic degeneration of the follicles) 

and all showed, to a certain degree, evidence of nymphomania or an 

incipient nymphomania. Group 1 included cows treated with A. P. L.; 

Group 2 those treated with Vetrophin. 

The animals in Group 1 were treated over a period of 

17 months and were kept under observation for a variable length of 

time, usually of sufficient length to decide if pregnancy had occurred 

or whether it was going to be unprofitable to retain the animal 

because of failure to conceive. The animals in Group 2 were under 

observation for a period of six months. This difference in obser-

vation periods was due to the fact that Vetrophin was made available 

only six months ago. Some animals in both groups had been treated so 

recently at. the time of assimilation of the data that information was 

available only on the ovarian condition after injection and not 

on the later breeding behaviour. The duration of the nymphomania 

before treatment was determined from the owner's breeding records, 

ranging from a few days to nearly a year. The distribution of the 

cases according to duration before treatment is shown in table 5. 

The treatment was considered effective if the nymphomania disappear-

ed and: (1) the animal remained anoestrus for over a month after 

treatment (2) the animal conceived when bred on the first oestrum 



71 



- 72 -

after treatment (3) oestrum occurred within 31 days after treatment 

at which time the animal was bred and conceived, or this oestrum was 

followed by further oestrual cycles at regular Intervals. 

Of the 33 animals in Croup 1, 31 ceased to show nympho-

maniac behaviour at least temporarily. Reports in general indicated 

that following treatment the animal became quiet in a few days. 

T M s period of a "few days" was interpreted as being within a week's 

time. Eleven animals in this group showed recurrence of the 

nymphomania during their observation periods. Fifteen animals 

experienced normal oestrus within 31 days after treatment, followed by 

regular inter oestrual periods. Thirteen animals, during the period 

of the study, were diagnosed pregnant. Two animals had been bred but 

not. sufficiently long enough to confirm a pregnancy. Four animals 

were anoestrus for at least six weeks after treatment, necessitating 

removal of a corpus luteum in order to establish a visible oestrual 

cycle. Wo undesirable effects were reported following the use of 

A. P. L. 

Of the 36 animals In Group 2, 30 ceased to show nympho-

mania at least temporarily. Three animals showed a recurrence 

during the observation periods. Twenty-two animals shoved normal 

oestrus within 31 days after treatment followed by regular inter oestrual intervals. Seventeen animals were diagnosed pregnant. 

Two animals were believed pregnant, but had not gone long enough to 

be checked for certainty. Three animals were anoestrus for an 
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undue length of time after treatment, and were subsequently treated 

for this by expression of the corpus luteum. Table 6 shows the 

hasic data relative to both Groups. 

It was not possible to use any control animals in this 

study. It is believed by some workers that a percentage of un-

treated cows may eventually show spontaneous regression of the cysts 

anr the formation of corpora lutea. The findings in this study 

could be properly evaluated by comparison, if reports were avail-

able on the incidence of spontaneous recovery and the average length 

of time required for this to take place. Casida et al (1944) 

questioned their observations on the basis of whether or not the 

results were similar for the different length intervals of nympho-

mania which the cows showed before injection. They observed a 

fairly uniform recovery rate of approximately 77 per cent every 31 

days and concluded that this result did not support the concept that 

the recoveries were spontaneous and coincident with the ending of 

a characteristic persistence interval of the disease. 

In this study, results were observed somewhat similar to those 

of the above workers. Treating both groups as one: 14 animals had 

shown nymphomania 31 days or less; 29, between 32 and 62 days; 13, 

between 63 and 93 days; and 13, between three and 12 months. The 

percentage of these animals which showed normal heat periods within 

31 days after treatment were 78, 68, 23 and 23 respectively. Thus 

there was a fairly uniform recovery rate of approximately 73 per cent 
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every 31 days in the animals which had been affected from a few days 

to two months, and 23 per cent every 31 days in the animals affected 

over two months. These findings do not support the thought that the 

recoveries in this study were spontaneous. Few data are available on 

the rate of recovery under recognized methods of treatment. Clapp in 

a personal communication to Casida et al (1944) furnished data on 30 

animals In which the cysts were broken down as often as signs of 

nymphomania recurred. Thirteen of these showed the presence of corpora 

lutoa within approximately 31 days after treatment. This is a recovery 

rate of approximately 43. 3 per cent, if the formation of corpora 

lutea within 31 days Is considered the criterion of recovery. 

Cunkelman (1947) reported on 60 cases treated by manual removal, 36 

per cent of which recovered If the animal was treated within five 

months after parturition. His interpretation of a recovered animal was 

not defined. Thus it seems that approximately 40 per cent of the cases 

treated by manually rupturing the cysts at frequent intervals will re-

turn eventually to normal oestrual cycles. 

If the criterion of recovery be the establishment of normal 

oestrual cycles after treatment, the results in this study show that 

the treatment was effective in 63. 6 per cent of the cases treated with 

A. P. L., and 75 per cent of the cases treated with Vetrophin. Combin-

ing these two treatments there was an average effectiveness of 69. 3 

per cent. This is considerably better than the averages reported by 

rupturing the cysts only. Furthermore, this high recovery rate was 
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obtained with only one hormone injection, and the percentage of re-

coveries would h"ve been higher if more than one treatment had been 

given. Thus it may be concluded that one hormone injection, along with 

rupturing the cysts, is far superior to the procedure of rupturing the 

cysts at frequent intervals. 

Table 6, in addition to providing the basic data on both 

treatments, provides Information by which the two treatments may be 

compared regarding the relative value of each. The greatest number 

of recurrences was observed with the chorionic gonadotrophin. This 

was not due, as might be suspected, to the fact that more cases of 

longer duration were treated with this hormone than with the other. 

From the clinical **data (table 5), it may be seen that six cases 

treated with A. P. L. had been affected from three to 10 months, and 

seven cases treated with Vetrophin had been affected for the same 

period. It Is believed that this higher incidence of recurrence is 

due to the fact that chorionic gonadotrophin is rapidly Inactivated 

within the body and hence has only a short period of effectiveness 

(Burrows, 1945 Thus there is every Indication for the use of a 

high dosage of this hormone in the treatment of cystic ovaries in 

cattle. No Information is available on the inactivation nor ex-

cretion of the gonadotrophin present in desiccated sheep pituitary. 

The data in table 6 also show that a greater number of the 

cases treated with the sheep pituitary extract showed a normal 

oestrus within 31 days after treatment, followed by regular cycles. 
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In addition mora pregnancies we e observed in the group treated vith 

the sheep pituitary extract. It seems from these data that the use 

of a combination of Gonadotrophlns, such as occurs in the extract 

prepared "rom desiccated sheep pituitary glands, is more effective in 

the treatment of cystic ovaries than the use of a preparation pre-

dominantly high in luteinizing hormone. The degree of difference is 

not great but does apparently exist, as determined from the data in 

this study, 

Table 7 shows the relationship between the duration of the 

condition and the effectiveness of the treatment, the criterion of 

effectiveness being the occurrence of normal oestrus within 31 days 

a''tor treatment, followed by regular cycles. From this table it is 

evident that tho sooner treatment is undertaken, the better the re-

sult achieved. This table also shows that, for cases which have ex-

isted for 31 days or less, the sheep pituitary gonadotrophin is con-

siderably superior to the other treatment. It must be recalled that 

these data have been determined from a relatively few treated cases, 

and the results might be different if the numbers were greater. 

With either treatment, the greatest response may be expected if treat-

ment is instituted within two months after the condition has occurred. 

This finding agrees with that of Fincher (1947), to the extent of 

relationship of duration of condition to recovery. 

With either treatment no undesirable sequelae occurred. 

The sequelae were! recurrence of the nymphomania, normal oestrual 
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cycles, pregnancy, anoestrus due to a retained corpus luteum. In-

sofar as effect on lactation, two owners reported immediate increase 

in production after the treatment. No reports were received in-

dicating a drop In production. An increase in milk production might 

be expected if the treatment caused the animal to become more placid 

and quiet while at pasture. 

This study has shown that there is no need to give an un-

favourable prognosis in cases of cystic ovaries which are not 

accompanied by any genital infection. Thirty of the 69 animals in 

this study responded to the treatment and were diagnosed pregnant. 

This was achieved by means of only one treatment; and some of the 

animals had not been bred for a long enough time to confirm the 

pregnancy, so that the incidence of pregnancy probably is higher than 

that observed. Many cases could have been saved from slaughter if 

more than one treatment had been given. This has been proven by 

Casida et al (1944). From the results obtained in this study, and 

the reports of other workers, there is little reason for clinicians 

to continue the practice of repeatedly rupturing cysts at weekly 

intervals, thus Increasing the cost of treatment with little assur-

ance of success. The most satisfactory treatment is the use of 

Gonadotrophlns, either of chorionic or sheep pituitary origin, com-

bined with rupturing the cysts. There are no undesirable side 

effects from this treatment and the results obtained are highly 

satisfactory. Insofar as a choice in the use of gonadotrophic 
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preparations is concerned, it appears that the unfractionated sheep 

pituitary extract is somewhat more effective than the human preg-

nancy urine hormone. Further studies will confirm or disprove this 

observation. 

It is evident that clinicians now have a suitable treat-

ment for a condition which, for years, has been considered one of 

the most unsatisfactory to handle. It is hoped that further in-

vestigations will agree with the findings in this study and the 

favourable reports of other workers, eventually resulting in a greater 

reduction In the Incidence of sterility due to cystic ovaries. 
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In this study, 69 cases of cystic follicular degeneration of the 

graafian follicle (unaccompanied by uterine or tubal pathology) 

were treated by means of rupturing or draining the cysts snd by 

the injection of one dose of a certain gonadotrophic hormone, 

(10, 000 l. u. chorionic gonadotrophin; 10 provisional rat units 

of an unfractionated sheep pituitary extract). 

Of the 33 animals injected vith chorionic gonadotrophin! 31 

ceased to show nymphomania, at least temporarily; the nympho-

mania ceased but recurred in 11; 15 showed normal oestrus with-

in 31 days after treatment; 13 became pregnant; and the treat-

ment was considered effective In 21 animals on the basis of the 

establishment of normal oestrual cycles. In comparison, of 36 

animals injected with an unfractionated sheep pituitary gland 

extract: 30 ceased to show nymphomania at least temporarily; 

in three animals, the nymphomania ceased but recurred; 22 

showed normal oestrus within 31 days after treatment; 17 con-

ceived; and the treatment vas considered effective in 27 cases, 

with the same criterion as above. 

It is believed that the recoveries observed were not spontaneous 

and coincident with the ending of a characteristic persistence 

interval of the disease. 

The recovery rate observed was considerably higher than that 

which might be expected if hormone therapy had not been used. 
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The greatest number of recurrences was observed following the use 

of chorionic gonadotrophin. This is believed to be due to the 

rapid Inactivation of the hormone, following the injection. 

It is suggested that the Injection of a combination of Gonadotrophlns, as present in sheep pituitary gland extract, is of 

more value as a treatment for cystic ovaries than the use of a 

preparation predominantly high in luteinizing hormone. 

The data show that the sooner affected animals are treated with 

either of the gonadotrophic preparations, the better is the re-

sult achieved. 

No undesirable sequelae occurred with either hormone treatment. 

A very few animals became anoestrus for an undue length of time. 

It is concluded that the most satisfactory treatment for cystic 

ovaries in cattle is the use of Gonadotrophlns, derived from either 

desiccated sheep pituitary gland, or from human pregnancy urine, 

combined with rupturing or draining the cysts. 
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PART III 

STUDIES ON THE HORMONAL TREATMENT 

OF FUNCTIONAL STERILITY 
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Part III 

Studies on the Hormonal Treatment of Functional Sterility. 

It has been suggested by Reece (1945) that the greatest 

loss to the dairy farmer, from a reproductive point of view, is 

brought about by those cows which show fairly regular oestrus cycles 

but either fail to conceive or conceive after repeated services. 

Cows and heifers with this history, which on clinical examination 

have been found to have an apparently normal reproductive system, 

are classed as cases of functional sterility. 

Functional sterility is known to be of common occurrence 

in areas where dairy cattle breeding is extensively practised. It 

also occurs frequently in beef cattle. Usually it is observed in 

isolated cases; occasionally, as a herd problem. From a review 

of available literature, no statistics have been noted on the 

incidence of this condition. From personal experience, it is possible 

to suggest that one or two cases (or more) occur in dairy herds every 

year. Some of these cases may be bred as many as six or eight 

times before conception occurs. Other animals in the herd may have 

averaged two services per conception. This delay in conception 

disturbs the normal desired cycle of a calf every twelve months, and 

results in the animal becoming an unprofitable member of the herd. 

Functional sterility is not by any means a new disease. 

Quinlan (1929) recognised the occurrence of this condition and in-
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dicated that the cause of it appears to be a metabolic disturbance 

of the organism - a rather vague statement. It vas classified by 

him as a special form of non-infectious sterility which at that time 

vas beginning to receive attention in South Africa. Kingman (1933) 

stated that sterility without demonstrable cause was of common 

occurrence in heifers. For lack of a better place to discuss 

this problem, and because no specific cause could be ascribed, he 

classified the condition which is now known as functional sterility 

under the heading of non-functional ovaries. He suspected that in 

these cases oestrum was occurring without ovulation. Of interest 

to him was the fact that, after he had had an annoying experience and 

had made several diagnoses of doubtful substantiation, for some un-

known reason the animals conceived. Frank (1934) listed the follow-

ing as causes of the type of sterility in which there is an absence 

of definite lesions or of any recognizable cause for the failure to 

conceive: obesity, Inactivity, irrational feeding, inbreeding, and 

poor condition resulting in sub-function of the physiological activity 

of the ovary. He suggested there might be some disturbance of the 

glands of internal secretion which have an Intimate relation with the 

genital tract. Hammond (1939) recognized that there was a very 

large number of sterile cows which have quite regular heat periods 

and in which no abnormal anatomical or pathological condition existed. 

Based on his previous work (1936), he reasoned that the cause may be 

an accumulation of luteal tissue in the ovaries from successive 
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ovulations and that this upsets the delicate internal secretion 

balance of the cycle. Many of these cases were cured by his method 

of removing the corpus luteum between the eighth and 12th days after 

oestrus. The cow should be mated on the Induced oestrum. 

The special committee on diseases of dairy cattle of 

the American Veterinary Medical Association (1945) recognized the 

fact that functional sterility in cattle warranted attention. 

According to this committee, cows showing so-called functional 

sterility included cows bred to a normal bull without conception 

occurring, and heifers bred unsuccessfully to an apparently normal 

aged bull. They indicated that the basic difficulty may be feed, 

production beyond capability, mineral shortage, vitamin deficiency, 

lack of hormone, or an imbalance involving several or all of these. 

From this review it is evident that very little experi-

mental work has been done on functional sterility in cattle. 

There is considerable agreement among clinicians that the condition 

is related more to ovarian hypofunctional or hormone imbalance than 

to any of the other listed causes. With this idea in predominance, 

it was thus to be expected that ovarian extracts would be employed 

as a treatment. Frank (1934) used an ovarian extract (whole ovary, 

no corpora lutea), 80 cc. of which was generally given, subcutane-

ously or intramuscularly, in 10 cc. doses twice a week. Of 38 

heifers with functional sterility, 90 per cent conceived to the 

first service following treatment. Of 50 cows which had failed to 
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breed, approximately 90 per cent conceived to the first service and 

10 per cent to the second. Some of the cows received an additional 

120 co. of the extract before they conceived; 80 per cent of 25 

heifers, described as sterile and inbred, conceived within four 

months. Frank was prompted to use an ovarian extract by the success 

reported from the use of ovarian transplants. Clark (1937) injected 

10 cc. of ovarian extract into each of 17 cows with functional 

sterility, and obtained 59 per cent conceptions. About this time 

standardised preparations of oestrogenic hormones became available. 

Asdell (1936) reported that of eight cows with regular or irregular 

hest periods, into which 10, 000 or more rat units of estradiol ben-

zoate had been injected, 25 per cent conceived. It seems however 

that very few cases of functional sterility characterized by regular 

oestrual cycles were treated with oestrogenic hormones. Practically 

all of the literature relative to the use of oestrogenic hormones 

deals with the treatment of anoestrum. 

Gonadotropic hormones have also been used in the treatment 

of functional sterility. Most workers have used chorionic 

gonadotrophin because it was cheaper and more easily prepared than 

anterior pituitary extracts or pregnant mares' serum. Amilcare 

(1934) injected 125 rat units of Prolan into eight cows described 

as having hypofunctional ovaries, and all of these cows conceived. 

Eisenbach (1935) reported that 12 cows with regular but sterile 

cycles were cured", as a result of one to two injections of 125 rat 
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units of Prolan. Koch (1938) reported on the treatment of 34 

cows with ovarian hypofunctional by means of 250 rat unite of Prolan 

In oil. Of these cows, 66 per cent conceived to their first mating 

following treatment. Bottomley et al (1940) conducted a controlled 

experiment on cows that came in heat regularly but failed to conceive. 

Their work is difficult to interpret since the number of cows used 

was not given. These workers state that most of the cows which 

were thought to be refractory were treated, along with a proportion 

cf the rest of the herd. By the nature of the selection process 

the control cows were less refractory th?n the treated cows. 

Treatment was 2 cc. of "Antuitrin S" on the day of heat and 2 cc. on 

alternate days twice afterward. Treated services were followed by 

56. 7 per cent conceptions; while untreated services in this group 

were followed by 6. 9 per cent conceptions. In the control group, 

untreated, 57. 6 per cent of all services were effective. It 

appears that the difference between 6. 9 and 56. 7 per cent was the 

measure of success. 

All of the above reports have dealt with the use of a 

gonadotrophin which is essentially high in luteinizing hormone. It 

would seem that for stimulating the ovary to produce ova, or to 

stimulate follicles to ripen, preparations which are high in the 

follicle stimulating hormone should be employed. Pregnant mares' 

serum is one of the best sources of this hormone, yet there are few 

reports on its use as a treatment for functional sterility. This 
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may be due to the fact that, until 1939, the proper dosage had not 

been worked out. Furthermore the cost is higher than that of other 

hormones; and from 1939 to 1946 supplies in at least United States 

and Canada vere not readily available. In Britain some experimental 

work has been undertaken to evaluate this hormone. In 1939, Hammond 

pointed out that follicles may be made to ripen in ovaries vhich are 

in an inactive state, by the injection of follicle stimulating 

hormone. Because the proper dosage vas not established at that time, 

he cautioned that, if too large a dosage vas given, there vas the 

danger that not one but many follicles might ripen and so cause 

multiple pregnancy. He cited the example vhereby in eves large 

numbers of follicles are caused to ripen by the injection of 30 mg. of 

dried horse pituitary per day for three or four days before the 

normal time of heat. Hammond Jnr. and Bhattacharya (1944), in their 

studies on the control of ovulation in the cow, obtained some 

information vhich may have some practical applications, particularly 

in the treatment of functional sterility. They shoved ti at a dose 

of 1, 500 international units of pregnant mares' serum given toward 

the end of the oestrus cycle and in the presence of a corpus luteum 

resulted aa follows; of 13 cows ovulating, one had three ovulations, 

four had two ovulations and the remaining eight had a single ovulation. 

Those cows injected three to four days before heat with 1, 300 i, u. 

had mostly double ovulations. This work shoved that the injection 

of pregnant mares' serum towards the end of the oestrus cycle, even 
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though a corpus luteum was present, did not appear to have any 

effect on the time of onset of heat. From this work, it is 

evident that equine gonadotrophin in a dosage of 1, 500 i. u. 

given a fev days (three - four) before the onset of another 

oestrum has the effect of stimulating follicle growth and 

ovulation, so much so that multiple ovulation may occur. 

The report of Lubin (1946) in many respects confirms 

the bindings of Hammond Jnr. and Bhattacharya. Lubin believed 

that the post important event in the oestrual cycle is ovulation, 

the separation of a matured ovum from the ovary and its complete 

expulsion from the follicular cavity. He theorized that because 

the ovary is under the control of the follicle stimulating and 

luteinizing factors of the anterior pituitary gland, any 

deficiency of these factors, particularly the follicle stimulating 

factor, results in complete or incomplete lack of ovulation. 

It, is his belief that many cases of sterility, in which no patho-

logic, teratologic, nutritive, or inherited conditions occur 

(i. e. functional sterility cases) are due to a lack of complete 

ovulation. It is his opinion that the presence of oestrum is no 

indication of the ripening and separation of a matured ovum. It 

is somewhat difficult to prove or disprove this theory, and it 

is therefore to be considered just as feasible as those theories 

which have been mentioned previously as the cause of functional 

sterility. Lubin confirms his idea by the results of the treatment 
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of 48 cases of functional sterility vith equine gonadotrophin 

in the following manner: After a thorough examination of the 

animal, and having decided that everything related to the re-

productive capacity of the animal was normal, a dose of 15 to 25 cc. 

of pregnant mare's serum was injected subcutaneously 16 days 

after the last oestrum. The animal was then bred on the subse-

quent heat period. The results obtained were somewhat spectacular. 

Of the 48 animals treated, 38 became pregnant with an average number 

of 1. 05 services after injection. The average number of services 

before treatment was 4. 2, ranging from two to 10. The undesir-

able effects listed are: two animals developed retained corpora 

lutea; two cases developed incurable multiple cysts; there were 

six cases of multiple pregnancy, including two sets of triplets. 

It is evident from this review that equine gonadotrophin 

is of some value in the treatment of functional sterility in cattle. 

Up to the present time, it seems that the report of Lubin (1946) 

is the only one which has dealt extensively with this hormone, 

and further field work is required before this hormone may be re-

commended as a suitable treatment. Very little is known concern-

ing the side effects produced by injections of equine gonadotro-

phin, other than those reported by Lubin. In all probability others 

do occur. 

In summarizing this literature review, it is apparent 
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that a number of factors may be the cause or related to the cause 

of functional sterility in cattle. In general, most workers be-

lieve that deranged ovarian function or hormone imbalance is the 

chief cause. Vith this theory predominating, various ovarian ex-

tracts, oestrogens and Gonadotrophlns have been employed in field 

trials to determine their value as a therapeutic agent. Ovarian 

extracts, although available, have not been widely reported upon. 

Oestrogens apparently are seldom employed. Chorionic gonadotrophin 

has been used to a considerable extent in Europe, but not in America. 

The results obtained by its use have not seemingly warranted ex-

tensive practical application. Equine gonadotrophin, because of 

its cost and scarcity has only been used in a few instances, with 

favourable results, and further studies concerning its application 

should be made. 

The object of the studies presented in part III of this 

thesis is to observe the results following the treatment of 

functional sterility in cows and heifers by means of equine gonad-

otrophin, administered subcutaneously three days prior to the on-

set of oestrum at a dosage of 1, 500 international units. 



- 93 -

Materials and Methods 

Time and Duration of the Study 

In November, 1946, a limited supply of a brand of pregnant 

mare's serum vas made available for studies on bovine sterility. 

Accordingly this vas used over a period of nine months as a treat-

ment for functional sterility in cattle. This study vas begun 

soon after the report of Lubin (1946) appeared in the literature. 

For some time work on sterility of this type had been anticipated, 

but, due to the var, supplies of pregnant mares' serum vere unob-

tainable in Canada. 

Experimental Animals 

The animals used in this study vith one exception, vere all 

Holstein cattle, either cows or heifers, of various ages and in all 

stages of lactation. The majority of these cases vere found in an 

area served by an artificial insemination unit. In areas vhere 

artificial breeding is carried on, repeated breedings are uneconomical 

and cases of functional sterility are frequently observed. Some of 

the cases vere presented at the cattle clinic, Ontario Veterinary 

College, for diagnosis and treatment. In a few instances cases 

vere observed and treated, as an extension service to livestock 

owners. 

In this study, functional sterility case^ vere considered 
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as such if the breeding history indicated at least three services 

with failure to conceive, in spite of a bull of proven fertility hav-

ing been used. Further, the genital tract of each case vas in all 

respects apparently normal, this having been determined by a thor-

ough clinical examination. Any case with a history of genital 

infection subsequent to parturition vas excluded. To all intents 

and purposes, the animals used seemed normal in every respect, 

and no possible reason for the sterile condition vas evident at 

the time of examination. Each case had a history of regular 

oestrual cycles, yet failed to conceive. 

Gonadotropic Source 

The gonadotrophin used in this study vas a brand of 

equine gonadotrophin (pregnant mare's serum) known as Anteron, 

obtained from Sobering Corporation Ltd., Montreal, Canada. Anteron 

is the highly purified gonad-stimulating hormone extracted from 

the serum of pregnant mares. It is a water-soluble white powder 

consisting essentially of a glycoprotein substance (Fleischer 

et al, 1938). The potency of Anteron is expressed in International 

Units (i. u. ). The specific gonadotropic activity of 0. 25 milli-

gram (250 gammas) of the standard preparation is the inter-

national unit for recording the activity of all gonadotropic 

preparations of the serum of pregnant mares. Each lot is proved 
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by test on sensitized guinea piga to be free from antigenic serum 

proteins. Tiie hormone vaa obtained in multiple dose vials of 

5, 000 i. u. dry powder to vhlch vere added 10 cc. of sterile distilled 

water containing 0. 5 per cant phenol aa preservative. T}'ia gave an 

approximate concentration of 500 i. u. per cc. of solution. In the 

powder form thia hormone ia stable for at least a year. Vials 

containing the hormone in solution vara kept refrigerated at 

40°F. when not in use. 

Experimental Procedure, 

When a case of apparent functional sterility vaa presented 

or referred for examination and treatment, the owner vaa questioned 

In detail regarding the breeding performance of the animal. He 

va3 required to indicate: (1) whether or not there vaa any evidence 

of genital infection At the time of calving or subsequently (2) the 

oestrual data (3) the number of times the animal had been bred (A) 

the various bulla vhlch had been used (5) any other information 

he believed might be useful in finding the cause of the sterility. 

Following thia questioning, a thorough clinical examination of the 

reproductive organs vaa made to discover any pathological or anatomical 

cause of the sterility. If the breeding history and clinical ex-

amination coincided ( i. e. no apparent reason for the Infertility ), 

the case vaa taken on for experimental treatment. The owner vaa 

asked to keep thia animal until the end of the observation period, 
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a length of time sufficient to determine whether or not the animal 

was pregnant. 

The treatment procedure was essentially as follows; the 

owner was asked to keep the animal stabled or bring the animal to the 

clinic on the 18th day after the last heat period. A dose of 1, 500 

i. u. Anteron was administered subcutaneously, and the owner was told 

to have the animal bred on the ensuing heat period. The animal was 

then to be watched for any recurrence of heat, and if it occurred 

at the time of the next expected heat the animal was to be bred 

again. If six weeks passed without the recurrence of heat the 

animal was to be considered pregnant. At a later date (three months) 

this would be checked. 

Briefly the treatment was the administration of 1, 500 i. u. 

of pregnant mares' serum 18 days after the last oestrual period, 

providing of course that the animal had not been bred at the time 

of that oestrum. 

Clinical Data 

Clinical data are presented on page 37 in table 8. 

The Interpretation of the code is as follows! 

(1) Aborted foetus at 8 months (4) Sequel - purulent discharge 

(2) Delivered twins, full term (c) cow (h) heifer 

(3) Lactation induced one week after treatment 
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Results and Discussion 

These slight differences in results may be due to the 

fact that different dosages and times of treatment vere employed 

by Lubin and the author. In this study a standard dose of 1, 500 i. u. 

vas administered 18 days after the last oestrum, whereas Lubin 
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used from 1, 000-1, 500 i. u., 16 days after the last oestrum. 

Furthermore, the average cumber of services in this study was 

greater by one than the number quoted by Lubin. The amazing 

feature in connection with both of these studies (Lubin and the 

author) is the sudden reduction in the average number of services 

required for conception. An animal which has been bred six 

times suddenly conceives on the first service after treatment. 

This clearly indicates that hormonal imbalances are of common 

occurrence among dairy cattle. It is not possible to indicate 

the exact origin or cause of the imbalance. It seems however 

that if replacement therapy, as employed in these studies, will 

reduce the incidence of this form of sterility, then the 

sterility is related to an insufficiency of gonadotrophic 

hormone. Since equine gonadotrophin is predominantly high in the 

follicle stimulating factor, it is reasonably safe to assume that 

this is the main factor deficient in the pro estrual phase of 

functional sterility cases. 

If this foregoing assumption is correct, then it is 

reasonable to believe that many of these so-called functional 

sterility canes are the result of the failure of the graafian 

follicle to mature and hence failure to ovulate. This is due 

chiefly to an insufficiency of the follicle stimulating factor 

during the time when the greatest amount of follicle stimulation should 
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occur, the period of time during which the corpus luteum is under-

going regression. Lubin believed that functional sterility cases 

vere due to a lack of complete ovulation, implying that the follicle 

vas not ripening sufficiently so that a matured ovum did not 

separate. The author's theory is similar to that of Lubin, in 

that it is believed there is a failure of the graafian follicle 

to mature, regression setting in sooner than normal, so that 

although visible oestrum occurs, a matured ovum is not released. 

Thus conception could not occur no matter the number of services. 

Such a theory as mentioned is difficult to prove, but from the 

present studies there is enough evidence to believe it is actually 

the case. 

In Lubin's series of cases, certain undesirable effects 

occurred. These vere! anoestrum due to retained corpus luteum, 

incurable multiple cystic ovaries, multiple pregnancy. In the pres-

ent study, no cases of anoestrus occurred. One case of cystic 

ovaries developed, but vas corrected by the use of chorionic 

gonadotrophin. Up to the present only two animals have calved; 

on* aborted a single foetus and the other delivered twins. Multiple 

pregnancies are considered undesirable by many workers, since 

twinning in dairy cattle often results in free-martins and re-

tention of the placentae. Furthermore, as reported by Johansson 

(1932), the mortality rate in twins is about three and a half times 

as high at and about the time of birth as vith single births; and 
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the service period of the cow subsequently is longer. The multiple 

pregnancies of Lubin's series (six cases including two sets of 

triplets) may have been related to the time of administration of 

the hormone. According to Hammond Jr. and Bhattacharya (1944) a 

greater number of ovulations occur if pregnant mare's serum is 

given in the presence of an actively functioning corpus luteum. 

If, however, the hormone is injected when the corpus luteum is re-

moved, or during the two or three days prior to oestrum when the 

corpus luteum is waning, multiple pregnancies are not likely to 

occur frequently. It is therefore believed that few cases of 

twins will result if the hormone is injected 18 days after the 

last oestrum, assuming the average oestrum to be 21 days. 

Another undesirable effect observed in this study has 

been the induction of lactation in nulliparous heifers. Two cases 

of this occurred in heifers approaching three years of age. This 

Is an interesting observation since the author (1943) induced 

lactation in an anoestrus nulliparous heifer by the use of 

synthetic oestrogen, after the heifer had been treated with preg-

nant mare's serum. The induction of lactation in heifers ia 

highly undesirable, and if it does occur it is not advisable to 

develop the mammary glands by milking the animal. Such cases should 

not be milked. 
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In this study there was a greater incidence of pregnancy 

among cows than heifers after treatment. Of the 14 cows treated, 

11 (78. 5 per cent) conceived, whereas only 12 (66. 6 per cent) out 

of 18 heifers conceived. It is not possible to suggest the reason 

for this difference in conception rate. 

The main objection to the use of pregnant mare's serum 

has been the cost per treatment. In reality, the coat is very 

slight compared with the results obtained. There is every in-

dication that the cost will be reduced when supply houses are 

made aware of the results to be achieved through ita use and of 

the volume of business which may be done if the price is lowered. 

From this study, the conclusion may be drawn that a 

large number of functional sterility cases in cattle will respond 

to the use of pregnant mare's serum. Thia hormone is of immense 

value in the relief of a condition which delays breeding in many 

cows for several monthB. It is hoped that additional studies 

will be made by other workers, so that the value of thia 

hormone, as observed in thia study, will be confirmed. 
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Summary 

1. In this study 32 cases of functional sterility in cattle vere 

treated by means of an injection of 1, 500 i. u. pregnant mares' 

serum 18 days after the last oestrum had occurred. 

2. Seventy-one point eight per cent of the treated animals con-

ceived on the first or second breeding after treatment. The 

average number of breedings before treatment vae 5. 2. The 

average number of breedings after treatment vas 1. 4. 

3. The undesirable effects vith this treatment are: multiple 

pregnancy (twins), cystic ovaries, anoestrus, lactation 

(heifers). 

4. There vas a greater incidence of pregnancy among the cows 

after treatment than among the heifers. 

5. The theory is suggested that functional sterility in cattle is 

due in many cases to a failure in the development of the 

graafian follicle. Because of the failure to develop, there is 

an interference vith the maturation of the ovum. It is suggested 

that a gonadotrophic insufficiency (probably of the follicle 

stimulating factor) causes the failure in the follicular develop-

ment. 

6. Equine gonadotrophin therapy is a suitable and valuable treat-

ment for functional sterility in cattle. 
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CONCLUSIONS 

The studies in this thesis vere undertaken in an attempt to 

establish, within the limits of available clinical material, the 

value of hormonal therapy for certain forms of sterility vhich are 

common in Canadian cattle. 

For many years, these common forms of sterility have been 

treated by a variety of methods, each of vhich had only a limited 

value and a low incidence of recovery. Because of this, and also 

because very often several treatments were required to effect a re-

covery, there was reluctance on the part of veterinarians to ad-

vise treatment. The result, therefore, vas a lack of interest in 

the handling of many cases of sterility in cattle. 

With the introduction of standardized hormone preparations, 

a new interest has been taken in the handling of reproductive dis-

eases, particularly those of dairy cattle. Veterinarians, however, 

have experienced some disappointments following the use of hormone 

therapy, so that there may be a change in thought on the part of a 

number regarding the true value of this therapy. Undoubtedly some 

of these disappointments were due to the fact that the preparation 

was made available for field work before its true value was known. 

In this study, an attempt has been made to evaluate three 

hormone preparations which are available for clinical use by 

veterinarians. The evaluation has been made on the basis of 
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observations on field cases, under conditions which were in every 

respect similar to those encountered by practitioners. Thus the re-

sults obtained may be expected to be similar to those obtained by 
\ 

reasonably efficient practitioners. Criticism may be made concern-

ing the lack of control animals in these studies. It is a recognized 

fact that it is virtually Impossible to carry out a satisfactory 

controlled study of a sterility problem in cattle. The main reason 

for this is the lack of a sufficient number of affected animals at any 

one time, combined with the cost of such a study. Therefore, in 

these studies the evaluation of the treatment has been made by any 

possible means. 

The following conclusions have been drawn from the results 

obtained in this thesis: 

1. A 20 mg. dose of diethylstilboestrol dipropionate will cause the 

regression of a corpus luteum, where this is the cause of 

anoestrum of several weeks' duration. The 20 mg. dose is sub-

optimal <*or many animals, and a dose of 25 mg. may be indicated. 

A 20 mg. dose will cause cystic ovaries in a few animals. Con-

tinuation of the anoestrum may be expected following oestrogenic 

therapy, necessitating manual expression of the corpus luteum. 

2. In the treatment of retained corpus luteum, oestrogenic therapy 

is of no greater value than the common treatment of manually 

removing the corpus luteum per rectum or vaginam. The expression 

treatment in all cases results in the occurrence of oestrum, 
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although sub-oestrum may be expected in a large percentage of 

the cases. The expression treatment is not dangerous and may 

be repeated at frequent intervals without any possibility of 

undesirable after-effects. Such is not the case vith oestro-

genic hormone treatments. 

3. Where persistent corpus luteum is occurring as a herd problem, 

and is disrupting an R. O. P. test programme, it is advisable 

to examine all animals vhlch have been anoestrus for at least 

six weeks after parturition and express the corpus luteum 

present. 

As a treatment for cystic ovaries (characterized by nympho-

mania), the use of gonadotrophic preparations, derived from 

either human pregnancy urine or desiccated sheep pituitary 

glands, will result in 30 to 50 per cent more recoveries than 

the older treatments employed. 

5. The use of a gonadotrophic extract prepared from sheep 

anterior pituitary glands is a logical treatment for cystic 

ovaries, since it is high in those Gonadotrophlns essential to 

the establishment of a normal oestrual rhythm. An unfractionated 

sheep pituitary extract, prepared from desiccated sheep pituitary 

glands, produces better results than chorionic gonadotropin 

derived from human pregnancy urine. 

6. Prom the Incidence of recovery observed vith both gonadotrophic 

treatments, one of the main causes of cystic ovaries is deduced 
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to be a deficiency of gonadotrophic hormones during the period 

of oestrum. This deficiency results in failure to ovulate and 

regression of the follicle does not occur. The post parturient 

interval required for this deficiency to develop is not constant. 

The cause of the deficiency Is unknown; it may be a primary 

deficiency or secondary to a malfunction of another endocrine 

gland. 

7. On the basis of the similarity between the results observed in 

this thesis and those of other workers, it is concluded that 

equine gonadotrophin is a highly satisfactory treatment for 

functional sterility in cows and heifers. 

8. Because over 70 per cent of all functional sterility cases 

responded to the injection of equine gonadotrophin a few days 

before the onset of oestrum, it is deduced that these cases 

were infertile as a result of a failure of the graafian 

follicle to mature. Due to the failure in the maturation 

of the graafian follicle, a matured ovum was not released. 

The injection of the equine gonadotrophin supplied the hormone 

or hormones required for the maturation of the graafian 

follicle. In view of the fact that equine gonadotrophin 

has a high content of a follicle stimulating hormone, it is 

deduced that this Is the main factor deficient in cases of 

functional sterility. 
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APPENDIX 

This appendix contains the clinical data and 
photographs of the cystic ovary cases. 
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Fig. l. Nymphomaniac Cow. 

This cow waa presented for examination in November 1946. Note 
the extremely high tailhead, due to relaxed sacro-sciatic ligaments. 
Note the stance of the rear quarters, caused by bilateral fractures 
of the ilial shafts, a sequel to cystic ovaries. 
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Fig. 2. Genital organs from cow in fig. 1. 

This figure shows a cystic right ovary. The cyst was approx-
imately 2 in. in diameter. Note the pathological right uterine 
horn, a congenital occlusion at the bifurcation. This horn con-
tained 2000 cc. of coffee colored mucoid fluid. The left ovary 
and horn were normal. 
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Fig. 3. Case C. g. -1 at the tine of slaughter. 

This figure shove the characteristic bull-like appearance and 
tailhead changes, present in an advanced case of nymphomania. 
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Fig. A. Genital organs from Case C. G. 1 

note the multiple cysts on the right ovary and the old corpora 
lutea on the left ovary. 
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Fig. 5. Ovaries from Case C. G. -l. 

The left ovary shows corpora lutea which formed after the 
expression of the cysts in a treatment before slaughter. The right 
ovary shows developing cysts. 
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Fig. 6. Case C. G. -9. Treatment effective. 

This cow had been a nymphomaniac for nearly a year. When made 
to walk, a loud cracking noise could be heard arising from the sacral 
area. Photographed at time of slaughter. 
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Fig. 8. Ovaries from Case C. G. -9. 

The left ovary shows numerous small graafian follicles. The 
right ovary shove a vail formed corpus luteum. The cow vas cycling 
normally pnd had been bred several times. 
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Fig. 9. Right ovary - Case C. G. -9. 

A close-up shoving the corpus luteum which vas pointing above 
the surface of the ovary. 
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Fig. 10. Genital organs from Case 8. P. -1. 

This figure shows cysts on both ovaries at the time of slaughter. 
The right ovarian cyst had greatly enlarged the ovary so that it 
measured 2 in. by in. The left ovary contained multiple cysts. 
It was in. long. 
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Fig. 11. Ovaries from Case S. P. -l. 

Ovaries, enlarged, showing the protruding cyst on the right 
ovary end embedded cysts on the left ovary. 
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Pig. 12. Left ovary, Case S. P. -l. 

Thia greatly enlarged photograph (actual size of the ovary vas 
in. ) shows the embedded cysts after the fluid had been removed by 

incising the cyst wall. Cysts of this type are difficult to palpate 
rectally. 
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Fig. 13. Right ovary, Case S. P. -l. 

The large cyst (1 1/4 ins. in diameter) has been drained and the 
cyst vail opened to show the size of the cavity. Note the thick 
cystic wall. Cysts of this type frequently must be drained by 
means of a small trocar. 
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Fig. 14. Genital organs from Case S. P^-10. 

both ovaries of this animal (at the time of slaughter) shoved 
large, thick-walled cysts. In the photograph these cysts are shown 
protruding above the ovarian surface. The fluid in these cysts was 
an amber color. 
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Fig. 15. Ovaries from Case S. P. -10. 

Tha cyst on the left ovary In this figure was 1 in. in diameter. 
The ovaiy measured ins. in length. The cyst on the right ovary 
vaa 3/4 in. in diameter. The fluid in theae cysts could be felt 
fluctuating at the time of the rectal examination before slaughter. 
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