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Some effects ofhormone treatment on feedlot heifers were 

studied. The treatments were 15 mg diethylstilbestrol (DES) im- 

plant, Synovex H implant, . 25 mg oral melengestrol acetate (MGA) 

per head per day, and . 40 mg oral MGA per head per day. One 

hundred heifers, 20 to each treatment, were used. All heifers re- 

ceived a standard fattening ration consisting of 10% beet pulp, 10% 

alfalfa pellets, 5% molasses, and 75% steam rolled barley. In ad- 

dition, a 40% protein supplement was fed at a rate of one pound per 

head per day. MGA was incorporated into the supplement of two 

groups to provide . 40 and . 25 mg per head per day. 

The heifers were marketed in two groups after 99 and 120 days 

on feed. At slaughter, the urogenital tracts were removed. The 

uteri were weighed and discarded. The ovaries were frozen on dry 

ice and held for further study. 

Sixty four of the heifers were pregnant during the trial. The 

AE. 



urigenital tracts of these animals were not studied. 

Carcass data were collected in the cooler three days after 

slaughter. Carcass grade, conformation score, marbling score, 

rib eye area, and backfat were recorded for statistical analysis. 

The Synovex treated heifers gained 3. 50 pounds per day which 

was higher (P <. 05) than all others. The .40 MGA heifers gained 

3. 11 pounds per day which was higher (P <. 06) than the .25 mg MGA 

group which gained 2.72 pounds per day. The control and DES 

groups gained 2.79 and 2.89 pounds per day, respectively. 

There were no statistically significant differences among 

groups in rate of gain for the pregnant heifers. 

The DES treated heifers had the least amount of marbling but 

this difference was not statistically significant. The hormonal 

treatments produced no significant differences in any of the carcass 

characteristics studied. 

The ovaries of the heifers from the two MGA treated groups 

had significantly (P<. 01) larger follicles than all others. There 

was no significant variation among groups in either largest number 

of follicles on one ovary or total ovarian weight. 

A bioassay of the ovaries was performed to determine estro- 

genic activity. The two MGA treatments resulted in an increase and 

the DES treatment resulted in a decrease in ovarian estrogenic 

activity. None of these differences were significant due to the wide 



variation among individuals on the same treatment. 

Simple linear correlation coefficients were determined for 

the characteristics studied. The size of largest follicle was posi- 

tively correlated with ovarian estrogenic activity. 

There was a significant negative correlation between total num- 

ber of follicles and conformation score. There was also a negative 

but not significant correlation between conformation score and size 

of largest follicle. The correlation between total number of follicles 

and ovarian estrogenic activity was positive but not significant. 

Heifer uterine weight was negatively, but not significantly, 

correlated with estrogenic activity of the ovaries. 

The correlation between rate of gain and ovarian estrogenic 

activity was slightly negative and not significant. This would tend to 

indicate that estrogen production of the ovaries, in itself, is not 

responsible for increases in gain in heifers on the treatments tested. 

Further testing with larger numbers is necessary to determine 

the role, if any, of the ovaries in the response of heifers to DES, 

MGA, or Synovex H. 



Response of Feedlot Heifers to 
Certain Exogenous Hormones 

by 

John Eugene Caster 

A THESIS 

submitted to 

Oregon State University 

in partial fulfillment of 
the requirements for the 

degree of 

Master of Science 

June 1968 



APPROVED: 

Professor of Animal S ence 
in charge of major 

Head of Depa; tment of Ani 1 Science 

Dean of Graduate School 

Date thesis is presented uCyl ).`;--)\-- ) \ Cit(Q` 

Typed by Jean Nyberg for John Eugene Caster 

q 



ACKNOWLEDGMENTS 

I wish to extend sincere thanks to Dr. Allen T. Ralston for his 

aid and advice throughout this study and in the writing of this thesis. 

His instruction in several areas of Animal Science has been invalu- 

able. 

The assistance of Dr. Walter Kennick in collecting carcass 

data was appreciated. 

Thanks are extended to Dr. Earl F. Ellington for his sugges- 

tions on the assay procedures, help with laboratory equipment, and 

consultation during the writing of this paper. 

The inspiration and counsel of the faculty members in the 

Department of Animal Science were greatly appreciated. I am also 

grateful for the help and encouragement from the graduate students 

who aided in the collection of data. 

The help of Dr. Kenneth Rowe, Department of Statistics, in 

analyzing the data is also greatly appreciated. 

I am most grateful to my wife, Darlene, for her patience and 

understanding during the time I was working on this study. 

Appreciation is shown to TUCO Products Division of the 

Upjohn Company for supplying the MGA premix and for supplying 

funds to conduct the study. 



TABLE OF CONTENTS 

INTRODUCTION 

REVIEW OF LITERATURE 
Progesterone 
Medroxy Progesterone Acetate 
Melengestrol Acetate 
Diethylstilbestrol 
Synovex H 

EXPERIMENTAL PROCEDURE 

RESULTS AND DISCUSSION 
Feedlot Performance 
Ovarian Response 
Correlations 

SUMMARY 

BIBLIOGRAPHY 

1 

4 
4 
6 

7 

8 

9 

11 

15 
15 
18 
20 

24 

26 



LIST OF TABLES 

Table Page 

1 Effects of hormonal treatments on feedlot performance. 16 

la Rate of gain of pregnant heifers. 16 

2 Response of ovaries to hormonal treatment. 19 

3 Correlations between characteristics studied. 22 



RESPONSE OF FEEDLOT HEIFERS TO 
CERTAIN EXOGENOUS HORMONES 

INTRODUCTION 

The production of beef in recent years has become more of a 

science due to many advances in scientific research and technology. 

One of the products of this change has been the introduction of sev- 

eral materials which, when administered orally or parenterally, 

result in an improved performance of beef animals and reduce the 

cost of production of meat. Among this group are several compounds 

which are similar in action to some of the naturally occurring sex 

hormones. 

Diethylstilbestrol, designated as DES, is one of these hormone 

like materials which has been used successfully in the production of 

beef. Luther et al. (1955) showed an increase in average daily gain 

over untreated controls in steers fed 10 mg DES daily. Dinusson, 

Andrews, and Beeson (1950) showed an increase in average daily 

gain for heifers treated with DES. The use of DES in beef production 

has been reviewed by Cassida et al. (1959). 

Testosterone, a naturally occurring hormone which produces 

male characteristics, has been tested in beef cattle production. 

Burris et al. (1954) reported that weekly intramuscular injections 

of 1 mg testosterone significantly affected the rate of gain of heifers 
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and steers. Treated heifers outgained untreated controls throughout 

the feeding period. Testosterone treated steers gained under controls 

for the first half of an 18 week trial and surpassed the rate of gain 

of untreated animals during the second half. Johnson et al. (1956) 

found that testosterone injections to adult ewes changed normal fe- 

male behavior to typical male behavior but did not affect the rate 

of gain. Synovex H, an implant for feedlot heifers, contains testos- 

terone and estradiol benzoate as active ingredients (Whetzal, Embry, 

and Dye, 1965). 

The use of progestogens in beef cattle production was limited 

mainly to the synchronization of estrus until it was demonstrated 

that a synthetic progestogen called melengestrol acetate, designated 

as MGA, could stimulate increased gain and improved feed efficiency 

in feedlot heifers. It had earlier been observed that oral proges- 

togens used as a contraceptive measure stimulated weight gains in 

women (Sherman and Rodney, 1965). MGA has the added attraction 

of being extremely orally active in small doses (Zimbleman and 

Smith, 1966a). 

Although much work has been done and is being done on the 

relative improvements of these materials in feedlot performance, 

few researchers have investigated the biological actions responsible 

for the improvement. This is especially true in the case of the 

progestogens. 
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Zimbleman and Smith (1966a) found that treatment of dairy and 

beef heifers with melengestrol acetate resulted in an increase in 

weight of follicular fluid and an increase in adrenal weight. It was 

suggested that these effects were indicative of increased estrogenic 

activity. It has been theorized that this hyperestrogenic state is 

responsible for the increased rate of gain of feedlot heifers fed 

melengestrol acetate. This theory is further substantiated by the 

lack of response of ovariectomized heifers and steers to melenges- 

trol acetate treatment (Bloss et al. 1966). 

This study was conducted to study some effect of melengestrol 

acetate, diethylstilbestrol, and Synovex H implants on feedlot heifers. 

The objectives were to compare rate of gain, carcass characteristics, 

ovarian weight, uterine weight, and follicular development and estro- 

genic activity of ovaries. 
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REVIEW OF LITERATURE 

Progesterone 

The role of progesterone in bovine reproduction has been re- 

viewed by Gomes and Erb (1960). Progesterone was first isolated 

as a crystalline compound 30 years ago. It is the principal member 

of a group of hormones called progestogens which produce proges- 

tational changes in the reproductive tract of the female. This group 

of hormones is essential for uterine development necessary for 

implantation, blastocyst development, maintenance of fetus and 

uterine tone during pregnancy, and may function as a conditioning 

agent for normal bovine estrus. 

Cells that secrete estrogen during the follicular phase of re- 

production become transformed into luteal cells called corpora 

lutea (Nalbondov, 1958). These cells secrete progesterone through- 

out pregnancy although this function is taken over by the placenta as 

pregnancy progresses. 

Maintenance of pregnancy with exogenous progestogens was 

demonstrated by Johnson and Erb (1962). Intramuscular injections 

of Delalutin and repositol progesterone were administered to bilat- 

terally ovariectomized dairy heifers and cows. Pregnancy was 

maintained in the animals receiving the injections and calving at 

term was normal. Untreated controls failed to maintain pregnancy 
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to term. 

Some workers have investigated the effects of exogenous 

progesterone on unaltered females. Ray, Emerson, and Melampy 

(1961) gave single subcutaneous injections of 560 mg of progesterone 

to beef heifers. The potencies of follicle stimulating hormone and 

lutenizing hormome, as determined by assay of pituitaries, were 

lowered. Kaufman and Rothchild (1966) reported that progesterone 

inhibited ovulation in rats but did not stop follicle development. 

These workers stated that the normal acute discharge of the ovulation 

inducting hormone complex was inhibited and theorized that this was 

responsible for inhibition of ovulation. Labhsetwar et al. (1964) 

reported that injections of progesterone in heifers depressed the 

size of largest follicle and total weight of follicular fluid. They con- 

cluded that progesterone curtailed the production of follicle stim- 

ulating hormone and lutenizing hormone. 

Ullberg, Christian and Cassida (19 51) showed that level of in- 

jection affects follicular growth response. Levels of 50 and 25 mg 

per day injected into dairy heifers resulted in depressing of the 

size of largest follicle. Injections of 12. 5 mg produced greater than 

average follicular growth with some ranging up to 20 to 30 milli- 

meters in diameter. It was concluded that the lower dose did not 

completely block production of follicle stimulating hormone, allowing 

the follicles to grow without rupturing. 
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Campbell (1965) found that the ovarian weight of rabbits treated 

with progesterone was 30% above control animals. 

It is generally recognized that progesterone, when given by 

mouth, requires very large doses compared with those given sub- 

cutaneously, to cause progestational changes in the spayed rabbit's 

uterus. 

The use of progestational compounds to synchronize estrus 

in the bovine has been extensively investigated. Wiltbank et al. 

(1965) reported that injections of 20 to 40 mg of progesterone per 

animal per day inhibited ovulation during the length of the treatment 

period. Ovulation occurred in all animals upon withdrawal of the 

treatment. Several papers on the topic have been published 

(Anderson, Ray and Melampy, 1962: Hansel, 1961: Hansel, Malven 

and Black, 1961: Nellor and Cole, 1956). 

Medroxy Progesterone Acetate 

Medroxy progesterone acetate, designated as MAP, is the 

trade name for a commercially available product with 6- methyl- 

17acetoxyprogesterone as the active ingredient. The product was 

developed for the synchronization of estrus and has the advantage 

that it is orally active at the prescribed dosages. Hinds (1964) 

reported that consumption of 20 mg per head per day of MAP suc- 

cessfully suppressed estrus in ewes. 
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Jainudeen and Hafez (1966) fed Hereford heifers 180 mg of 

MAP per head per day for a period of 18 days. Estrus was sup- 

pressed during the treatment and 90% of the heifers displayed estrus 

between two and six days after the end of therapy. 

Other papers on the use of MAP in estrus synchronization 

have been published (Zimbleman, 1963: Dhindsa, Hoversland and 

Smith, 1967; Nelms and Combs, 1961). 

Melengestrol Acetate 

Melengestrol acetate, designated as MGA, is the trade name 

for an orally active synthetic progestogen, 17- acetoxy -6methyl- 

16 -methylenepr egna -4, 6- diene -3, 20- dione. MGA is a derivative 

of MAP and has been shown to maintain pregnancy in bilaterally 

ovariectomized dairy heifers (Zimbleman and Smith, 1966c), and 

inhibit ovulation in dogs, cats, and women (David et al. 1963). 

The biologic effects of melengestrol acetate on beef and dairy 

heifers and steers have been studied. Zimbleman and Smith (1966a) 

reported that doses varying from 0.4 to 98.0 mg per head per day 

reduced the incidence of corpora lutea in beef and dairy heifers from 

76% prior to treatment to 10% at 18 to 32 days after beginning of 

treatment. Follicle size, as determined by rectal palpation, in- 

creased significantly as did number of follicles. Adrenal weights 

in puberal intact heifers increased and showed a decrease in spayed 
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heifers. 

Bloss et al. (1966) studied the effects of MGA on the perfor- 

mance of feedlot cattle. Varying levels of MGA were fed to pre - 

puberal heifers, bilaterally ovariectomized puberal heifers, intact 

puberal heifers, and steers. Intact, puberal heifers receiving .5 mg 

of MGA per day showed a 7. 2% increase in average daily gain over 

untreated controls and a decrease in pounds of feed required per 

pound of gain. No improvement was demonstrated with the ovari- 

ectomized heifers or with the steers. The prepuberal heifers 

gained similar to the controls until a time when they would be ex- 

pected to reach puberty and then showed a marked, but not statis- 

tically significant, improvement in both rate of gain and feed effi- 

ciency. 

Diethylstilbestrol 

The use of diethylstilbestrol, designated as DES, in meat 

production has been reviewed (Cassida et al. 1959). Increases in 

rate of gain for beef steers and heifers have been demonstrated. 

Clegg and Cole (1954) studied the response of steers and 

heifers to diethylstilbestrol. Implants increased nitrogen retention 

in steers. In heifers, diethylstilbestrol lowered the carcass quality 

due to decreased fat deposition. Incidence of vaginal prolapse was 

increased and analysis of pituitaries showed increased growth 



9 

hormone content. There were fewer corpora lutea but ovarian 

weight was not affected. They reported an increase in adrenal and 

pituitary weights. 

Luther et al. (1955) tested oral DES. They reported significant 

increase in rate of gain and an improvement in feed efficiency. The 

carcass grades of the treated steers were slightly, but not signifi- 

cantly, lower than controls. 

Burroughs et al. (1954) fed stilbestrol to beef heifers and found 

that 12 mg per head per day resulted in increased rate of gain over 

untreated controls. There were no adverse effects on carcass quality 

in three of five trials. In the other two trials, DES lowered the car- 

cass grade by one -third of a grade. 

Synovex H 

Synovex H is a commercially available product containing 20 

mg of estradiol benzoate and 200 mg of testosterone propionate per 

implant. The manufacturer claims an increase in average daily gain 

and an improvement in feed conversion when the product is used with 

feedlot heifers. 

Whetzal, Embry and Dye (1965) compared the response of 

heifers to Synovex H implants and diethylstilbestrol implants. Nei- 

ther treatment resulted in significant differences in gain from un- 

treated controls during a 99 day growing out period. The animals 
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were kept on feed for an additional 191 days. At the end of a total 

feeding period of 290 days, the average daily gain was 1.84 pounds 

for the control heifers, and 1.98 pounds for both groups of treated 

animals. 

In further experiments, Whetzal, Embry and Dye (1966) re- 

ported that spayed heifers implanted with Synovex H gained 7.9% 

faster than unspayed, untreated controls. 

Nygaard and Embry (1966) found that spaying heifers reduced 

feedlot gain and that implanting with Synovex prevented this reduc- 

tion. 

Burris et al. (1954) reported that weekly intramuscular injec- 

tions of testosterone at the rate of 1 mg per kg body weight resulted 

in an increase in rate of gain for both heifers and steers. Testos- 

terone treated heifers had a slightly lower per cent of fat than con- 

trol heifers. Corpus luteum formation was partially inhibited by 

the testosterone treatment. 

Johnston et al. (1956) reported that testosterone injections did 

not affect the ovarian weights of ewes. They observed that ovaries 

of treated ewes had not ovulated and contained follicles which were 

very small and atretic. 
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EXPERIMENTAL PROCEDURE 

One hundred heifers weighing approximately 675 pounds were 

stratified as to weight and randomly allotted to ten pens of ten heif- 

ers each. Two pens received one of five hormonal treatments. The 

treatments were, 15 mg DES implant, Synovex H implant, . 25 mg 

oral MGA per day, and . 40 mg oral MGA per day. 

All pens received a standard ration consisting of 10% beet 

pulp, 10% alfalfa pellets, 5% molasses, and 75% steam rolled barley. 

In addition, each animal received one pound of a 40% protein supple- 

ment per day. The supplement consisted of soybean meal, 598 

pounds per ton; alfalfa meal, 100 pounds per ton; urea, 140 pounds 

per ton; molasses, 100 pounds per ton; wheat, 967 pounds per ton; 

limestone, 50 pounds per ton; bonemeal, 40 pounds per ton; and 

vitamin A (10, 000'international units per gram), 5 pounds per ton. 

The supplement provided 20, 000 international units of vitamin A 

per head per day. 

The heifers were marketed in two groups after 99 and 120 

days on feed. At slaughter, the urogenital tracts were removed. 

The uterus was separated from the vagina at the cervix and weighed 

after removal of the Fallopian tubes along with extraneous fat and 

connective tissue. 

It was determined that 64 of the heifers had been pregnant at 
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the beginning of the trial. The urogenital tracts of these animals 

were discarded. 

The ovaries of the open heifers were removed and placed on 

dry ice to be held for further study. The total number of follicles 

on each ovary was determined after dipping the frozen ovary in cold 

water. At the same time, the diameter of the largest follicle on 

either ovary was measured at the widest point with outside callipers. 

Total ovarian weight was determined after removal of excess fat 

and connective tissue. The ovaries were kept in a frozen state 

throughout these procedures. 

A mouse uterine weight response method was used to determine 

the estrogenic activity of the ovaries. The procedure used was sim- 

ilar to that of Bullbring and Burn (1935). They injected ovariecto- 

mized female rats with oestrin dissolved in olive oil once a day for 

four consecutive days. The rats were killed 48 hours after the 

last injection. The uteri were dissected, fixed for 24 hours in a 

modified Bouin's solution, dried between pieces of filter paper, and 

weighed. The uterine weight was calculated per 100 g body weight 

and this figure used as an indication of estrogen activity. It was 

proposed that the increase in uterine weight of treated animals was 

induced by the injected oestrin. 

In this study, 21 day old intact female white mice were used. 

Both ovaries of each heifer were pooled. The sets were minced, 
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freezedried, and ground through the 60 mesh screen of the Wiley 

mill. The tissue was then suspended in physiological saline solution 

at the rate of 100 mg tissue per ml solution. Five mice were used 

to assay the tissue from each heifer. Each mouse received one 

intraperitoneal injection of 1 cc ovarian suspension per day for four 

days. On the fifth day, the mice were sacrificed. The uteri were 

removed by cutting through at the cervix, freed of surrounding 

tissue, and weighed. The uterine weight was expressed as a per- 

centage of body weight. The percentages for the five mice on each 

heifer were averaged and the mean multiplied by the original heifer 

ovarian weight to determine total estrogenic activity of the ovaries. 

A trial was run to determine the accuracy of the assay method. 

Highly inbred, 21 day old female white mice were used. One group 

of six mice received no treatment and served as a control. A second 

group received an intraperitoneal shot of ovarian suspension prepared 

in the method described using ovaries from unknown females. The 

injections continued for four consecutive days. The mice were 

killed on the fifth day and estrogenic activity determined from uterine 

weight as described. The means of the uterine weight expressed 

as a percent of body weight for the control and treated mice 

were .0592% and .0865 %, respectively. Since the coefficients of 

variation for the control and treated mice were .033 and .044, 

respectively, it was concluded that the method describe d 
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was sufficiently accurate to be used in determining estrogenic ac- 

tivity of the ovaries. 

Carcass data were collected in the cooler three days after 

slaughter with the help of the U. S. D. A. grader. Carcass grade, 

conformation score, and marbling score were determined to the 

nearest one -third of a grade. Ribeye tracings were made and meas- 

ured to the nearest one -tenth of a square inch. Backfat was meas- 

ured to the nearest one -hundredth of an inch. For purposes of 

statistical anlysis, the conformation and U. S. D. A. grade were given 

numerical ratings of 14 for average good and 17 for average choice. 

The marbelling scores were given values from 1 for devoid to 34 

for high extreme abundant. 

Analysés of variance for average daily gain, backfat, rib eye 

area, marbelling score, conformation score, carcass grade, di- 

ameter of largest follicle, and ovarian weight were performed 

(Snedecor, 1956) and the means compared by Duncan's multiple 

range comparison (Duncan, 1955). The means of the ovarian estro- 

genic activity for the various treatments were compared by nested 

analysis of variance. Simple linear correlation coefficients were 

determined for the characteristics studied. 
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RESULTS AND DISCUSSION 

Feedlot Performance 

The average daily gains in pounds for the heifers on the various 

treatments shown in Table 1 were . 40 mg MGA, 3. 11; . 25 mg MGA, 

2. 72; Synovex H, 3. 50; DES, 2. 86; and controls, 2. 79. All treat- 

ments showed an increase in daily gain over the controls with the 

exception of the . 25 mg MGA treatment. However, only two treat- 

ments showed statistically significant differences. The Synovex 

treated heifers were significantly (P <. 05) higher than all others. 

The . 40 mg MGA treated animals were significantly (P <. 06) higher 

than the . 25 mg MGA heifers only. These data tend to substantiate 

the results of Strong et al. (1966). They found in three separate 

trials that Synovex implants resulted in a higher average daily gain 

in heifers than did a . 40 mg per head oral dose of MGA. 

After the beginning of the present trial, two chemical analyses 

of the supplements picked up only 57.0% and 62.1% of the activity 

of the . 40 mg MGA treatment. One analysis of the supplement that 

was to contain enough MGA to provide . 25 mg per head per day 

showed only enough activity to provide 66. 3% of this stated dose. 

A second analysis of the . 25 mg MGA supplement picked up no MGA 

activity at all. To be within the tolerance limits set by the man- 

ufacturer, the percentage of the stated dose of MGA must fall in a 



Table 1. Effects of hormonal treatment on feedlot performance. 

Treatment 
Control . 25 mg MGA . 40 mg MGA Synovex DES 

Number of animals per treatment 
Average daily gain (pounds) 
Backfat (inches) 

4 
2.79 

.39 

5 

2.72 
.34 

6 

3. 11 
a 

.42 

9 

3. 50b 
.36 

12 
2. 86 
.35 

Rib eye area (square inches) 10. 5 10.1 10.7 11.6 10.8 
Marbling score 13.5 13.4 13.3 13.3 12.7 
Conformation score 16.0 16.2 15.3 16.3 16.4 
Carcass grade 16.0 16.0 1 5. 8 16.2 16.0 

Table la. Rate of gain of pregnant heifers. 

Number of animals per treatment 16 1 5 13 11 8 
Average daily gain (pounds) 2.97 3.09 3.06 3.09 2.92 

aSignificantly different from 2. 72 (P <. 06) 
Significantly different from all others (P<. 05) 

" - 
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range of 70 to 120 %. It is possible that error in mixing resulted in 

the supplements containing less the required amount of MGA. It is 

possible, however, that materials in the alfalfa meal interfered with 

the assay and that the biopotency of the treatment was within the 

tolerance limits. For this reason, the assay results were not taken 

as a reason for performance. 

The hormonal treatments produced no significant differences 

in average daily gain in the pregnant heifers. Endogenous endocrine 

secretions during pregnancy have been reviewed, (Turner, 1949). 

It is possible that these may have modified the effect of the treat- 

ments, resulting in the lack of response demonstrated by the pregnant 

heifers. 

The hormonal treatments produced no statistically significant 

differences in any of the carcass characteristics shown in Table 1. 

The DES heifers had the least amount of marbling with a score of 

12.7 as compared to 1 3. 5 for the controls. Although this difference 

is not significant, it is in keeping with the results of Clegg and Cole 

(19 54) who found that DES implants reduced the fat deposits of heifers. 

Nygaard and Embry (1966) reported that DES implants reduced mar- 

bling in heifers and that heifers in the same trial treated withSynovex 

had less marbling than either controls or DES treated animals. In 

this study, the Synovex treatment did not result in any alteration in 

marbling scores. 
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The mean conformation score of the . 40 mg MGA treated 

heifers was 1 5. 3 compared to 16.0 for the controls. This difference 

was not significant. 

Clegg and Cole (1954) reported that DES lowered the carcass 

grade of heifers. These results were not borne out in the present 

study. 

Ovarian Response 

Table 2 shows the means of the estrogenic activity for the 

control, . 25 mg MGA, . 40 mg MGA, Synovex, and DES treated 

heifers were 1. 603, 1.994, 1. 909, 1.659, and 1. 579, respectively. 

Zimbleman and Smith (1966a) suggested that MGA treatment resulted 

in an increased estrogen production in the ovaries. The means for 

the MGA treatments of 1.909 and 1.994 tend to substantiate this 

theory. However, this could not be demonstrated statistically due 

to the wide variation among heifers on the same treatment. The 

mean estrogen activity for the DES group was not significantly dif- 

ferent from the controls, but was lower than any other group. 

Estrogen and progesterone have been shown to have synergistic ac- 

tion (Hisaw and Leonard, 1930). It is possible that interactions 

among hormones in the animals could have resulted in the MGA, 

which is a synthetic progestogen, producing an increased ovarian 

estrogenic activity, and the synthetic estrogen, diethylstilbestrol, 
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producing a decrease in ovarian estrogenic activity. It may be that, 

had the numbers of heifers been larger, significant differences 

would be apparent. 

Table 2. Response of ovaries to hormonal treatment. 

Treatment 
Control . 25MGA . 40 MGA Syn H DES 

Mean estrogenic 
activity of ovaries 1. 703 1.994 1. 909 1. 659 1. 579 

Mean diameter of 
largest follicle (mm) 1 1 . 7 19. 1 

a 22.0a 11.0 11.0 

Mean of the largest 
number of follicles 
on one ovary 36.5 36.0 46.2 34.7 31.8 

Mean combined weight 
of both ovaries 

(grams) 14.9 15.7 14.6 13.8 13.1 

aFigures on one line with different subscript are significantly dif- 
ferent (P<. 01) 

The means of the diameter of largest follicle for the control, 

.25 mg MGA, . 40 mg MGA, Synoves, and DES treated heifers as 

shown in Table 2 were 11.7, 19.1, 22.0, 11.0, and 11.0 mm, 

respectively. The two MGA treated groups had significantly larger 

follicles (P <. 01) than any of the other treatments. The mean of the 

. 40 mg MGA treated heifers of 22.0 mm is the approximate size 

reached by a bovine follicle prior to rupture (McNutt, 1924). One 

follicle in the . 40 mg MGA group reached to a diameter of 30 mm 
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indicating possible suppression of the ovulation inducing hormone 

complex. Progesterone injections have been shown to result in 

enlargement of follicles (Ulberg, Christian and Cassida, 1951). 

This effect was demonstrated by Zimbleman and Smith (1966a) with 

MGA which is a synthetic progestogen. The results of the present 

study tend to confirm the supposition that progesterone treatment 

produces an enlargement of follicles in heifers. 

The means for the largest number of follicles on one ovary 

for the control, .25 mg MGA, . 40 mg MGA, Synovex, and DES 

treated heifers were 36. 5, 36. 0, 46. 2, 34. 7, and 31. 8, respectively. 

There were no significant differences among these means. 

The ovarian weights for the control, . 25 mg MGA, . 40 mg 

MGA, Synovex, and DES treated heifers were 14.9 g, 1 5. 7 g, 14.6 

g, 13.8 g, and 13.1 g, respectively. There was no significant 

variation among treatments. Williams (1945) showed that DES af- 

fected the growth of ovaries in rats. Ovaries of hypophysectomized 

rats decreased in weight.. Implants of DES prevented this atrophy. 

In the present study, however, none of the treatments had any sig- 

nificant effect on ovarian weight. 

Correlations 

Table 3 shows correlations between the various character- 

istics studied. The size of largest follicle was positively correlated 
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with ovarian estrogenic activity (P<. 05). This would suggest that 

the follicle is a primary site of estrogen production. Allen and 

Doisy (1923) have studied the estrogenic activity of follicular fluid 

from sows and found this to be the case. 

Table 3 also shows a significant (P <.01) negative correlation 

between total number of follicles and conformation score. There 

was also a negative but not significant correlation between confor- 

mation score and size of largest follicle. Clegg and Cole (1954) 

showed that DES had a detrimental effect on carcass conformation. 

It is possible that the increased estrogen production of the ovaries 

with the larger and more numerous follicles produced the lowered 

conformation score. It should be noted that the correlation between 

total number of follicles and ovarian estrogenic activity was positive 

but not significant. 

Heifer uterine weight, as shown in Table 3, was negatively, 

but not significantly, correlated with estrogenic activity of the ovar- 

ies. Estrogen has been shown, however, to have a hypertrophic 

effect on uterine weight (Brody, Sam and Wiquist, 1961; and Ast- 

wood, 1938). It should be pointed out that there were many hormones, 

both endogenous and exogenous, present in the animals' systems 

during the trial. The action of any one of these could have been 

modified by the presence of another. 

It has also been shown that an increase in blood estrogen 



Table 3. Correlations between characteristics studied, ab 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1.00 .116 

1.000 

.184 .143 

.688xx -.013 

1.000 .669xx 

1.000 

.093 

.081 

.116 

.175 

1.000 

-.505xx -.055 

.066 .404x 

.832xx .125 

-.068 -.028 

-.087 .313 

1.000 .199 

1.000 

-.037 

-.143 

-.020 

-.004 

-.172 

.096 

-.154 

1.000 

-.030 

.475Xx 

.555xx 

.419x 

-.071 

-.049 

.221 

.075 

1.000 

.072 

-.162 

-.063 

-.159 

-.181 

.027 

-.258 

.127 

-.287 

1.000 

.003 

.279 

.134 

-.069 

-.562xx 

-.239 

-.069 

.160 

.286 

.047 

1.000 

-.011 

-.132 

-.130 

-.126 

-.330 

-.058 

-.337x 

.405x 

-.065 

.799xx 

.257 

1.000 

-.115 

-.302 

-.239 

.010 

-.153 

.265 

-.131 

.366x 

-.138 

.033 

-.131 

.281 

1.000 

-.159 

.104 

.018 

-.044 

.120 

.357x 

.688xx 

.106 

.068 

-.155 

-.141 

-.038 

.615xx 

1.000 

xSignificantly correlated (P X05) XXSignificantly 
correlated (P 5:01) 

aNumbers 1 through 14 represent characteristics as follows: 1, heifer uterine weight; 2, heifer initial weight; 3, heifer final weight; 4, daily gain; 
5, number of follicles; 6, size of largest follicle; 7, total ovary weight; 8, backfat; 9, rib eye area; 10, marbling score; 11, conformation score; 
12, carcass grade; 13, mouse uterine weight as percent of body weight; 14, ovarian estrogen activity . 

bFigures in Table are r values for simple linear correlation coefficients. r = . 335, P=. 05, r = . 431, P=. 01. 
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results in lowered production of estrogen by the ovaries (Lamport, 

1940). It is possible that, over a period of time, the effects of the 

treatments would diminish as a result of this compensatory effect. 

The results in Table 3 show that the correlation between rate 

of gain and ovarian estrogenic activity was slightly negative and not 

significant. Zimbleman and Smith (1966a) postulated that a hyper - 

estrogenic state in the animal resulting from estrogen production in 

the ovaries was responsible for the increased rate of gain in MGA 

treated heifers. It has been pointed out that the estrogenic activity 

of the ovaries from heifers on both MGA treatments was increased. 

However, the lack of a positive correlation between estrogenic ac- 

tivity and rate of gain tends to discredit the theory that estrogen 

production, in itself, is responsible for increased rate of gain in 

heifers. The size of largest follicle, which was positively correlated 

with estrogen activity, as well as the largest number of follicles on 

one ovary was not significantly correlated with average daily gain. 

It must be considered that the assay of estrogenic activity in 

the ovaries of the heifers is not necessarily a measure of the amount 

being released into the blood of the animal. Until the amount actually 

in circulation is determined, no conclusions as to the role of the 

ovaries in the response of heifers to MGA can be drawn. 
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SUMMARY 

Some ,effects, of hormone treatment on 100 feedlot heifers were 

studied. The hormones tested were . 25 mg oral melengestrol ace- 

tate (MGA) per head per day, . 40 mg MGA per head per day, Synovex 

H implant, and diethylstilbestrol (DES) implant. 

The . 25 mg dose of MGA resulted in an insignificant decrease 

in average daily gain. All other treatments resulted in an increase 

in average daily gain over untreated controls, but only the Synovex 

H implant produced a significant increase. Sixty four of the heifers 

were pregnant. The hormonal treatments produced no differences 

in average daily gain for these animals. 

No significant differences among treatments were observed in 

U. S. D. A. carcass grade, rib eye area, backfat, marbling score, 

or conformation score. 

Several ovarian characteristics were studied. Bioassay of 

ovarian tissue showed that MGA increased estrogenic activity of the 

ovaries and DES decreased the activity. None of these differences 

were significant. Ovarian estrogenic activity was not significantly 

correlated with average daily gain. 

The ovaries of the heifers from the two MGA treated groups 

had significantly larger follicles than all others. There was no sig- 

nificant variation among groups in either largest number of follicles 
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on one ovary or total ovarian weight. 

The size of largest follicle was positively correlated with 

ovarian estrogenic activity, indicating the follicle as a site of estro- 

gen production. 

There was a significant negative correlation between total num- 

ber of follicles and conformation score. 

Further study with larger numbers of animals is necessary to 

determine the role of the ovaries in the response of heifers to the 

hormonal treatments. Assay of ovarian tissue is not necessarily an 

indication of amount of estrogenic activity being released and, there- 

fore, no conclusions as to the possible effects of estrogen on rate of 

gain were drawn. 
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