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THE EFFECT OF DIETARY FACTORS UPON THE HORMONE 
CONTENT OF THE ANTERIOR PITUITARY 

INTRODUCTION 

In the quest for knowledge relative to bod,r 

form and function a tremendous volume of information 
has been built up. While some areas in this structure 

of knowledge are almost ccrnpiete, other arcas are 
almost devoid of any accumulated mass of data. 

It is in these incomplete areas that we strive 

to develop information which will provide a 

sufficiently detailed picture to allow an integration 
into the larger mass of knowledge. 

One field that animal scientists find fas- 

cinating Is the evaluation of growth in animals. 

In the endeavor to produce animals which are 
econcinical and efficient in their growth it has been 

found necessary to integrate several separate 
disciplines, Genetics, physiology, biochemistry 

and nutrition must all be integrated to provide the 

information for the ultimate understanding of the 
innumerable factors which affect the growth complex. 

The objective of this experiment was to 

investigate whether the nutritional regime of an 

animal would determine either permanently or 

temporarily, the hormonal content of the anterior 
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lobe of the pituitary. 

It is imown that the hormones elaborated by the 

anterior pituitary play an intimate role in the 

control of general body growth and growth of various 

body organs. The assay of pituitaries for two of 

these hormones, thyrotrophin and gonadotrophin 

involves a short assay period with chicks and 

results In an accurate measurement of the quantity 
of these hormones present in the pituitary. This 

does not preclude the possibility that the amount 

of the hormones present in the pituitary may bear 

little relationship to the amount of these hormones 
actually released by the pituitary within the animal 

body. 

The primary interest in the experiment was 

whether thyrotrophic or goriadotrophic hormonal 

content of the pituitary was altered by the 
nutritional regime of the animal. This was deter- 

mined by measuring the increased weights of 

thyroids and testes of the assay animals injected 

with anterior pituitary material. In addition, 

several organs (thìmus, adrenals and liver) were 

removed from the chicks at the time of autopsy to 

determine whether their weights were subject to 

hormonal control and perhaps would be indicative of 

hormonal content of the pituitary gland. 



If the nutritional regime did alter the hormonal 

content of the pituitary gland, this situation would 

have far-reaching effects on our evaluation of growth 

in animals and particularly on any selection program 
designed to increase the efficiency and economy of 

growth. 

Different rates of consumption of the ration by 

animals would alter the amount of hormone elaborated 
by the pituitary and this in turn would alter the 

growth of the animal. This would result in the 

genetic factors, upon which selection is based in 

part, being either masked or prevented from being 
expressed. 

Selection in such a situation would favor the 

animals best suited for the specific nutritional 
environment or quantity of ration and thus would not 

involve true genetic gain for the selection of 
superior animals for economy and efficiency of gain. 

In fact, under a different nutritional environment, 
selection once thought to have been "positive" may well 

have been "negative" selection, 

Therefore the evaluation of this effect of 

nutrition, if it exists, is of utmost importance 

in that by recognizing it and by obtaining some 

measure of its magnitude the possibility would exist 

of being able to separate its effect from the 
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variance conponent of growth due to genetic factors. 
Such a separation would allow a more accurate es- 
timati.on of the genetic factors. 
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REVIEW OF LITERATURE 

The literature relating to pituitary endocrine 

relationshipe is voluminous. In the following review 

of literature only those papers pertinent to the 

study made, have been presented. 

Th. thyrotrophin activity of the anterior pituitary 
gland. 

Proof of the interdependence of the thyroid 

gland and the anterior lobe of the pituitary has 

been adequately demonstrated by Smith (ko, p.161) 

(33, p.1k3) (37, p.273). The thyrotrophic potency 

of the anterior lobe of the pituitary has been 

investigated by many workers for many different 

classe3 of animals. Adams (i, p.6) arranged a 

number of species according to the thyroid stimu- 

lating capacity of their anterior pituitaries. The 

list in order of descending potency ran: frog 

(Rana pipiene), rat, mouse, dog, pig, cattle (beef), 

toad ('i), sheep, turkey, horse, man, rabbit, cat, 

pigeon, youig chick ( ?) , guinea pig, hen. In the 

case of cattle, Bates, Riddle, and Lahr (3, p.261) 

found that thyrotrophic content of the pituitaries 

is greatest in early pregnancy and falls during late 

pregnancy to approximately the amount present in the 

non pregnant animal. The data of Reece and Turner 
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(33, p.93) supported these f1nding and in addition 

they determined that "Pituitaries from bulls contained 

raore of the thyrotrophic hormone than glands from 

heifers and heifer pituitaries contained more than 

glands from steers." They also found that pituitaries 

from dairy cattle had a greater thyrotrophic hormone 

content than those fran beef cattle. 

Frai' the data presented by these workers it 

would appear that age, sex, and phase of reproduction 

has a marked effect upon the thyrotrophic potency of 

the anterior pituitary. 

Hoskins (21, p.1k6) states that ttcastration 

also lowers the thyrotrophic content" of the 

pituitary. 

This statement is supported by the work of 

Bates, Riddle, and Lahr (3.,, p.26k) and fleece and 

Turner (33, p.93) in their work on bulls and steers. 

Bates showed that the thyrotrophic content per 

gram of pituitary tissue of adult steers was about 

half that of' adult bulls. fleece and Turner worked 

with two age groups and found that at lO months of 

age the bull pituitary contained 36k guinea pig 

units (aPIS) and the steer pituitary contained 25.6 

GPU per gram of fresh tissue, while at 11-23 months 

the pituitaries contained 35.02 and 16.31 GPU, 



respectively. In rats, Turner and 

have reported reductions of 18 per 

trophic content for females and k7 

males castrated for 20 days and of 

cent respectively after 66 days. 

Simpson and Evans (35, p.3) f 

'1 

Cupps (kIt, p.10kG) 

cent in thyro- 

per cent for 

100 and 93 per 

Dund a diminution 

of thyrotrophin in the anterior pituitary of 
estrogenized rats Shumaker and Lamont (3k, p.1569) 

found that the thyroids of theelin injected rats 
were normal. This was taken as an indication that 

the production of thyrotrophin has not been altered. 

There is some evidence that dietary constituents 

can alter the thyrotrophic hormone production of the 
anterior pituitary. Muimos and Pornerartz (27, p.503), 
Stephens (It2, p.It92), D'Angelo, Gordon and Charepper 

(9, p.It) have all observed a decided inactivity of 

the thyroids of starved rats and guinea pigs. 
Furthermore there was a marked decrease in the size 
of the pituitary of rats with starvation. 

Drill (io, p.361) has reviewed the information 

available concerning the thyrotrophic potency of the 
anterior pituitary in relation to lack or excess of 
vitamins. 

He states that 'a lack of vitamin A leads to 
increased thyroid activity and increased thyrotrophic 



potency of the pituitary gland, whereas hypervitanilnosis 

A has the opposite effect," He also indicates that 
extracts from pitultaries of rats on a thiamine 

deficient ration for 6-7 weeks had O-5O per cent 

lees thyrotrophin than those from normal animals. 

Riboflavin deficiency had no effect upon the thyro- 

trophic content of the pituitary. 

Armstrong and Hansel (2, p.6k8) performed 

bloassays for thyrotrophin and growth hormone on 

pituitaries from Holstein heifers fed on four different 
planes of nutrition. They found decreasing growth 

and thyrotrophic hormone with age, but no significant 

differences due to plane of nutrition could be 

detected. 

Burns (6, p.158) working with male sex hormones 

found that weekly injections of testosterone at the 

rate of I mg. 1 Kg. of body weight caused an 

increase in the thyrotrophic hormone content of the 

anterior pituitary over that of the control calves. 

The treated calves had heavier thyroids than control 

calves, No consistent effect was noticeable on 

pituitary or adrenal size or weight. 

Elijah and Thrrter (12, p.25) have reported a 

definite rise in the tyrotrophic concentration of 

pituitaries of swine during the period of moat rapid 

growth, and a decrease in concentration in older, more 
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s1ow1j gròwin swine. Perry, Beesen and Andrews 

(k3, p.1P,) reported higher pituitary thyrotrophin 

in swine whose efficiency of gain had been increased 

by growth hormone injections. 
The biological assay of anterior pituitary 

material for thyrotrophic hormone content has been 

attempted by many methods. Most early methods were 

dependent upon histological examination and were 

based on the guinea pig since it had been found to 

be the most responsive to tra. Rabinovetch 

(29, p.602) nade a quantitative estimate of the 

degree of hypertrophy by a numerical determination 

of the number of mitoses present in the stimulated 

gland. 

Rawson and Starr (32, p.729) used direct 
measurement of the increased height of acinar 

epethelium of the stimulated guinea pig thyroid 

as quantitative measure of thyrotrophic activity 
of anterior pituitary gland material. 

Hertz and Oastler (18, p.525) used hypophy- 

sectOEnized rats to assay thyrotrophic hormone in 

body fluids. They observed that the administration 

of thyrotrophic hormone prevented the atrophy which 

followed hypophysectoiy. However Dvoskin (II, p.68) 

claims that a positive response can be obtained from 
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toxic doses cf tjphoi. vaccine, hi&taine i:.L]ocarpine 

and huria blcod. 

Sre1r (35, p.k35) p'oposed the ue of day 

old chicks a as6ay aninals for thyiotrophic hocmones. 

He reported that the thoid gland of day old chicks 

eponds by an increase in weight to one tenth the 

amount of r.iater!al necessary to produce hypertrophy 

of the thyroid in the guinea pig. The chick 

hìi'oid i capable of a treight iiicrease of ten to 

eleven tìmes resulting fx'o injections cf pituitary 

naterial over a five-da period while the ilnea pig 

thìroid increases only four to five times in i:eiht 

under similar conditions. 

Beran and Turner (k, p.66k) defined a Bernan- 

Turner male chick uflit as thç total amount of 

hormone administered over a four day period with 

subcutaneous injections once daily which will cause 

a mean weIght increase of fifty per cent (to about 

5h ng,) in the thyroids of twont chicks weighing 

an average o fifty-five grans. This chick unit was 

found to be about one quarter as much as the Bergnan- 

Turner guinea pig unit. 

The gonadotrophic activity of the anterior pituitary 

gland. 

The investigations of Smith and Engle (39, p.212) 
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have e8tab11hed the presence of a gonad stimulating 

substance in the anterior pituitary gland. In- 

plantations of anterior pituitary glands into 

sexually immature mice and cats caused precocious 

sexual maturity in the female as evidenced by the 

appearance of all the changes characteristic of 

sexual maturity in untreated animals. Similar 

changea were also noticed in males but to a lesser 

degree. 

Castration of animals appears to cause an en- 

largement of the pituitary and an accumulation of 

gonaclotrophin in this gland, (Lauson 23, p.k5-51). 

Jungck, Hellis and Nelsen (22, p.11t8-152) and 

Heller and Jungek (17, p. l52-l51) using splenic 

implants have advanced the idea that physiological 

amounts of sex hormone do not inhibit the pituitary 

but that an increase in gonadotrophin in the castrate 

is due to a failure of a "target organ", the gonad, 

to metabolize the hormone and that an accumulation 

of the goriadotrophin in the pituitary ensues. 

Brenernan (, p.133) working wIth cockerels, uni- 

lateral castrates, and capons found that the target 

organ hypothesis of Jungck, Heller and Nelsen 

afforded plausible explanation for the observed 

variation in pituitary sizes in the unilateral 

castrates but seems very limited in its application 
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to the data for the capon and cockerel. 
Hill (19, p.137-11k), using the production of 

ovulation in the rabbit in oestrus, has classified 

various animals in relation to the potency of' the 

gonadotrophic hormones in the pituitary. His classi- 

fication is as follows: sheep greater or equal to 

horses but equal to pig but far greater than the ox. 

Van Dyke (k6, p.128) indicates that gonadotrophic 

hormones in the Pars glandularis of the ox is very 

low and typical effects are detected only by the 

most sensitive tests. 

The gonadotrophic hormones which are produced 

by the anterior pituitary gland are termed hypo- 

physea]. gonadotrophins. These materials appear to 

be composed of at least 3 separate hormones: (i) a 

hormone stimulating the growth of follicules in the 

ovary and the germinal epitheliuin in the testes--the 

gametokinetic or follicle stimulating hormone (FSH); 
(2) a hormone responsible for the corpus luteum 

development and stimulating the interstitial 

testicular tissue--the luteinizing hormone (LII); 

(3) a luteotroph.tc hormone maintaining the function 

of the corpora lutea (16, p.175). Fevold, Hisaw 

and Leonard (15, p.293) by use of acqueous pyridine 

for extractions have been able to isolate two 

gonadotrophic hormones, one having a follicular 
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growth stimulating capacity, the other stimulating 
lutea]. growth. 

Biological assay as a means of detecting the 

potency of gonadotrophic hormones is complicated by 

both an auentation and synergistic phenomenon 

and by the instability of gonadotrophic solutions. 
Fevold and Hisaw (ik, p.665) found a synergistic 

relationship between the follicle stimulating hormone 

and the luteinizing hormone. They found that both 

of these hormones are dependent upon the other in 

producing effects upon the weight and appearance of 
the ovary which are much greater than the results 
expected on the basis of injecting each hormone 
individually into different animals. 

Casida, Meyer and McShan (8, p.89) in discussing 

the augmentation phenomenon presented evidence that 
numerous substances could cause this to occur and 

there was no apparent chemical relationship between 
the substances. Examples of materials which alter 

the action of gonadotrophins are tannic acid, copper 

and zinc 3a1ts, male urine, egg albumin, merthiolate, 

blood serum, and recrystallized heme, Apparently 

this augmentation is dependent in some cases upon a 

delayed absorption of the hormone by the target 

tissues. 
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Maddocic and Heller (26, p.181) illustrated that 

there i a rapid loss of onadotrophic activity 

due to shaking of the solution or storage at 370C. 

They were able to "protect' the solutions by th 

addition of whole blood, egg white, testes slices 

or aluminum hydroxide. 

The biological assay of gonadotrophin is 
usually based upon the effects on the gonads or 

secondary sex organs as the target organ (seminal 
vesicles, prostrate, uterus, vagina, etc.). Normal 

intact adult animals are usually not suitable in 

that their reproductive organs are under heavy 

stimulation fr the animal's own pituitary. Ex- 

ceptions to this are animals which ovulate only after 
copulation or those animals which exhibit a seasonal 

reproductive cycle. Thus, Hill, Poches, and White 

(19, p.358) measured the potency of gonadotroph.tc 

hormone by its abilIty to cause ovulation in the 

estrous rabbit. 
The use of hypophysectomized animals has been 

recommended by Evans and coworkers (13, p.529) 
and they describe the use of female hypophysecto- 

mized rats to measure the f ollicular stimulating 

and luteinizing activity of injected material. 

Na].bandov, Meyer, and McShan (29, p.103) used 
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hypophyBectomized cocks and were able to assign 
specific responses of the cock to each of these two 

hormones. Pure follicle stimulating hormone produced 

only increases in testes size while pure luteinizing 
hormone produced both comb growth arid testes growth. 

In a later paper Nalbandov and Baur (28, p.378) 

suggest the use of cocks which have been physiologically 

hypophysectorcìized by implantation of stilbestrol 
pellets. This results in a complete inactivation 

of the anterior pituitary gland to produce 

gonadotrophic hormones and they found that the 

estr'ogenjzed cock is as sensitive as the hypophy- 

sectoized cock and the operation is much simpler in 
the case of estrogen implantation. 

Byerly and Burrows (i, p.363) using day old 

male chicks as a 

injections of go:: 

a rapid increase 

control animals. 

dosage on double 

line. 

test animal found that subcutaneous 

riadotrophin from mares serum caused 

in testes weight over that found in 
Testes weight plotted against 

logarithmic paper gave a straight 
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MATERIALS AND MPHODS 

Source of pituitaries 

During the winter of 1955-56 the Malheur 

Experiment Station, Ontario, Oregon, in cooperation 

with the Animal Husbandry Department, Oregon State 

College, Corvallis, Oregon, performed a feeding 

experiment which involved 6 different rations. The 

rations fed the steers are listed below: 

Lot 1. Potatoes, straw 

Lot 2. Potatoes, straw, protein supplement 

Lot 3. Potatoes, straw, protein supplement 
plus stilbestrol 

Lot k. Potatoes, straw, protein supplement 
plus urea 

Lot 5. Chopped alfalfa, ground ear corn 
(low level) 

Lot 6. Chopped alfalfa, ground ear corn 
(high level) 

The feeding period was fr November 25, 1955 

to March 28, 1956, a total of 125 days. 

The following statement on the methods of feeding 

is taken frc a mimeographed report presented at the 

Fourteenth annual cattle feeders day April k, 1956 

Ontario, Oregon 

"Potatoes were fed whole and free choice, Straw 

was fed free choice in a separate bunk. Because of 

frequent bedding a considerable quantity of straw was 
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consumed from the bed ground, which was not Included 

In total feed consumption. The stilbestrol waB 

blended Into the protein supplement (lot 3) at a 

level to provide 10 mg. per day per steer when fed 

at the rate of two pounds of supplement per day. 

Except for starting at a lower rate during the first 

two weeks of the feed period, each animal (lots 2,3,k) 

received two pounds of their respective protein 

supplement per day. The urea was also blended into 

the protein supplement. All protein supplements 

were ccnnpounded for 30 per cent protein." The following 

ingredients were used in formulating the protein 

supplement fed to lots 2 and 3: 

Cotton Seed meal (1i.i crude protein) 6k lbs. 
Wheat mill run 20 " 

Molasses, cane 6 
Salt, iodized 1 

Limestone, ground 2 "" 

Dicalcium phosphate 1 

loo 

Lot k received a protein supplement composed of the 

following Ingredients: 
Cotton seed meal (k$ crude protein) 3k 
Wheat, mill run 53 
Molasses, cane 6 
Salt, Iodized 1 
Limestone, ground 2 
Dicalciuin phosphate 1 
Urea 3 

100 

The proximate analyses of the feed used in the different 

rations are presented in Table 1. 
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Table 11* Proximate analysis of feeds used for crude 
protein and dry matter. 

Crude Protein 
of Percent 

Dry Matter Dry Matter "As Fed" 

Potatoes 19,52 8.73 1.70 
Straw 92.06 2,kk 2.2k 
Ground ear corn 83.25 8.9k 7.kk 
Chopped alfalfa 87.5k 13.08 11.k5 

2nd cutting 

* From mimeographed report presented at the fourteenth 
annual cattle feeders day, April k, 1956, Ontario, 
Oregon. 

The average daily intakes of dry matter and 

crude protein of the various lots are presented in 

Table 2, 

The total gain and average daily gain of the 
steers in the various lots whose pituitaries were 

used for biological assay are presented in Table 3. 

Preparation of pituitary solutions. 

At time of slaughter the pituitaries were re- 
moved from the animals, weighed, placed in individual 

glass vials and frozen, The pituitaries were kept 

in a frozen state until the assay was perfoxed. 
Just prior to the assay period, those pituitaries 

which were to be used were removed from the freezing 

chamber of the refrigerator and allowed to thaw. The 

intact pituitary was weighed, the anterior lobe 

dissected away and weighed, then the anterior lobe 
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Table 2 
,' Average daily intake of dry matter and 

crude protein as based on average daily 
feed consumed and the analysis of the 
feed. 

Average .ily Intake in Pounds Of: 

Lot Total Dry Crude 
No. Feed Matter Protein 

Potatoes 78.50 15.32 1.33 
Straw 3,55 3.26 .07 

Total i8.a l.ko 

2 Potatoes 73,18 114,28 1.214 
Straw 2.321. 2.15 .05 
Protein 1.88 1.69 . 6 

Supplement 18.12 1.85 
TOTAL 

3 Potatoes 78,92 114.140 1.311. 

Straw 2,39 2,20 
Protein 1,88 1,69 .56 

Supplement 19.29 1.95 
TOTAL 

k Potatoes 77.16 15,06 1.31 
Straw 2,81 2.58 .o6 
Protein SurLplemnent 1.88 1.69 .56 
plus urea 19.33 1.93 

TOTAL 

5 Chopped alfalfa 13.63 11.93 1.56 
Ground Ear Corn 10.87 9.014 .80 

TOTAL 20.97 2.36 

6 Chopped alfalfa 8.72 7.63 .99 
GroundEar Corn 15.22 12.67 1.13 

TOTAL 20.30 2.12 

* From mimeographed report presented at the fourteenth 
annual cattle feeder day April 14, 1956, Ontario, 
Oregon. 
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Table 3. Total gain and average daily gain of the 
steers in the various lots whose pituitaries 
were used for biological analysis. 

Lot 1 Total Ave .Iily Lot 2 Total Ave .Daily 
Steer No Gain Gain Steer No. Gain Gain 

1413 260 1b 2,08 lb. ko6 215 1.72 
ko3 215 1.72 506 285 2.28 
k39 190 1.52 k09 215 1.72 
382 1kO 1.12 k55 235 1.88 
501 185 1.k8 386 285 2.28 
59 205 1.6k 378 235 1.88 

AVERAGE 199 1.59 AVERAGE 2k5 1.96 

Lot3 Lot4 
Steer No. Steer No. 

68 260 2.08 kk5 180 
508 205 1.6k 65 275 2.20 
k9k 270 2,16 k96 1kO 1.12 
k65 2115 1.96 koo 285 2.28 
11.38 295 2.36 393 225 1.80 
k21 2kO 1.92 61 230 1.8k 

AVERAGE 253 2.02 AVERAGE 223 1.78 

Lot5 Lot6 
Steer No. Steer No. 

k68 270 2.16 k97 215 1.72 
li.26 260 2.08 11.22 220 1.76 
ku 290 2.32 387 235 1.88 
k72 205 1.6k 509 300 2.11.0 

11.31 220 1.76 kklt 225 1.80 
k86 2k5 1.96 9 295 2.36 

AVERAGE 2k9 1.99 AVERAGE 2k8 1.99 
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was divided into approximately two equal portions and 

the portion to be used for assay was weighed. The 

remainder of the pituitary was returned to the 

freezing compartment for future use. 

The portion of the anterior lobe that was 

destined for assay use was then ground in a mortar 

with a pestle until thoroughly macerated. 

To facilitate grinding 5 cc. of physiological 

saline was added to the mortar. Two further 5 cc. 

portions of the saline were used subsequently to 
rinse the mortar, Thus the anterior lobe material 
was suspended in a total volume of 15 cc. of 

physiological saline. It was found that adequate 

grinding resulted in a solution in which the 

pituitary material would remain suspended for 

several hours, 

Assay animals used in this trIal were white 

leghorn cockerels which were supplied by J. A, Hanson, 

Sunset Leghorn Farm, Corvallis, Oregon. The chicks 

were hatched on Monday, delivered on Thesday 

morning and immediately tagged, with wing bands. 

InjectIon was started on Thursday morning, therefore 

the chicks were approximately 3 days old when in- 

jections were initiated. 
The chickens were kept in a battery brooder and 

fed a commercial chick starter and water during the 
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assay period. For each assay period 150 chicks were 

obtained. Altogether 6 separate assay periods were 

run. Each assay run was perforned on 6 pituitaries, 

one selected at random from each of the six lots of 

cattle fed different rations. 
The chickens to be used to assay a pituitary 

were allotted at random to level of injection and 

pituitary. Eighteen chickens were used for each 

pituitary, 6 chickens per level. In addition 6 

chickens per assay run were selected at random to 

act as controls and therefore received no injection. 

The levels of injection used were 0.05 cc., 0.10 cc. 

arid 0.20 cc. respectively, of the suspended anterior 

pituitary material. This material was given as a 

once daily injection, on four consecutive days. 

Injections were done subcutaneously in the breast 

area. 

In each assay run extra chicks were allotted 

to each level of injection and to the control to 

allow for death loss and errors in sexing of the 

chickens. By this means equal numbers of chickens 

ori each level were obtained in the different assay 

runs, 

Twenty four hours after the last injection the 

chickens were weighed to the nearest one half gram, 

and then they were sacrificed by use of ether, in 
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lots of approximately 20. Order of killing and 

autopsy were apparently randon. Immediately following 

slaughter, the thyroidß, thimus, liver, testes and 

adrenal glands were removed from the chicks and 

weighed as quic1ly as possible on a Roller-Smith 

torsion balance to reduce to a minimum, loss of 
weight due to rnci.ture evaporation. The method used 

in assaying the pitultarj.es for gonadotrophic hormones 

is an adaptation of the method outlined by Evans 

( 13, p.511-G) basei on a measurement of the increase 

in testes weight dte to injected pituitary material, 
and that for th,irotrophic hormone is an adaptation 
of the method of Bates, Riddle and Lahr (3, p.264) 

based on a measurement of increase in thyroid weight 

due to injected pituitary material. 
The weights of all organs, with the exception of 

liver, removed at assay are expressed as milligrams 
of organ weight per gram of body weigh'. 

Statistical treatment of data. 

The analysis of variance as outlined by Snedecor 

(ko, p.309) was used to test significance of the 

varicus treatment means. When the calculated F 

values exceeded those tabulated by Snedecor for the F 

distribution at the .05 level, the differences were 

deemed siificant. The error mean square of the 
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interaction "Replication x feed" was used to test 

the significance difference for the means of the 

feeds and the interaction, Replications z level was 

used to test the significant differences for the 
means of the levels of injection. 

The least significant difference required for 

the treatment means was calculated using the method 
outlined by Li (2k, p.236). 
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EXPERIMENTAL RES ULTS 

To determine the effect of ration upon the 

output of hormones from the anterior pituitary of 

beef steers, a nuniber of organs were removed from 

chicks which had been injected subcutaneously with 

anterior pituitary material. Some of the organs 

removed bear no direct relation to the known effects 

of thyrotrophin and gonadotrophin but they were 

obtained to determine if crude anterior pituitary 

material would increase or decrease the weights of 

these organs when compared with the weights of organs 

from uninjected controls. 

Since the pituitary material used in this study 

was derived from 36 animals fed six different rations, 

the first analysis performed was to determine if 
the weights of the pituitarles differed significantly 

and if the amount of pituitary material injected at 

the various levels differed significantly within a 

level. The average weight of the pituitary at 

slaughter and at the time of assay, the average weight 

of the anterior lobe and that portion of the anterior 

lobe used for assay, and the average weight of the 

anterior lobe material injected at the low, medium 

and high levels are presented in Table .. Analysis 

of variance of these various weights, Tables 5, 6, 



Table k. Average weights of pituitary, and portions used for injection. 
All figures expressed in grams 
Wt of Wt of Amount of Anterior Pituitary Pituitary Pituitary Anterior Anterior Material used at each level. 

wt at wt at lobe at lobe used 
Lot Slaughter assay assay at assay Low Medium High 

1 1.71 1.132 0.595 
2 1.77 1.1149 0.1496 
3 1.70 1.1145 0.567 
14 1.79 1.152 0.532 
5 1.60 1.036 0.517 
6 1.86 1.277 0.572 

0.323 .00143 .0086 .0171 
0.275 .0037 .0073 .01147 
0.305 .00141 .0081 .0162 
0.2714 .0037 .0073 .01146 
0.256 .00314 .0068 .0137 
0.286 .0038 .0076 .0152 

Average .0038 .0076 .0152 
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7, 8 and 9 respectively, indicate that there was rio 

$ignificant differences between the pituitaries from 

the different lots of cattle either at 3].aughter or 

at assay, the we1gh1of the anterior lobesdid riot 

significantly differ and the weights of the portions 

of the anterior lobe used for injections did riot 

significantly differ between lots. The amount of 

anterior lobe material injected into the chicks at 

the low level did not differ significantly between 

lots. Since the medium level is twice as high as the 

low level and the high level four tiiìes as high as 

the low level no difference would be found in these 

levels. From these findings the conclusion can be 

drawn that subsequent statistically significant 

differences f ound in organ weights of the chicks 

can be assumed to be due to difference in feed 

effect in that the same relative amounts of pituitary 

material were involved. 

Initial body weight. 

The average initial body weights of the chicks 

(Table lo) as well as the analysis of variance 

(Table 11) of these weights indicate that the chicks 

used in the assay were uniform as to body weight. 



Table 5. Analysis of variance of the weights of 
the pituitaries at time of slaughter 

Degrees 
Source of of Mean 
Variation Sum of Squares Freedom Square F 

Rations o.2k85 5 0.0k97 0.70k9 
Error 2,1139 30 0.0705 
TOTAL 2.362k 35 

* Indicates significance at .05. 

Table 6. Analysis of variance of the weights of 
the pituitaries at assay. 

Analysis of Variance 

Degree s 
Source of of Mean 
Variation Sum of Squares reedn Square F 

Rations 0.176519 5 0.0353 0.5332 
Error 1.987173 30 0.0662 
TOTAL 2.163692 35 

* Indicates significance at .05. 



29 

Table 7. Analysis of variance of the weight of the 
anterior lobe of the cattle pituitary at 
the time of assay. 

Analysis of Variance 

Degrees 
Source of of Mean 
Variation Sum of Squares Freedom Square F 

at1ons O.O2l2i 5 0.008z 0.5092 
Error 0,11.96291 30 0.0165 
TOTAL 0.53811.15 35 

* Indicates significance at .05. 

Table 8. Analysis of variance of the portion of the 
anterior lobe of the cattle pituitary used 
for assay 

De gre es 
Source of of Mean 
Variation Sum of Squares Freedom Square F 

Rations 0.016966 5 .00311. 0.6971 
Error 0.111.6011 30 .0011.7 
TOTAL 0.162977 35 

* IndIcates signIficance at .05, 
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Table 9. Analysis of variance of the anterior 
pituitary material from cattle injected 
at the low level into chicks. 

Degrees 
Source of of Mean 
Variation Sum of Squares Square Sjtare F 

Rations .0000030171 
Error .0000259652 
TOTAL .0000289823 

* Indicates significance at .05. 

5 .000000602 0.6959 
30 .00000086 
35 

Table 10. Average initial body weight in grams of 
CI1CkB used for pituitary assay, 

Level of 
Injction Lot i 

Source of 
pt 2 Lot 3 

Pituitary 
Lot i1 

Material 
Lot 5 Lot 6 

Control ¿t5,2 k5,2 5.O k5.2 15.2 1i5.2 
Low ¿33 klt,9 ¿5.6 k6.l 116.5 ¿l1,,9 
Mcdium 15.î' kk.9 kk. 115.2 k5.5 15.8 
High k5.3 5.3 k5.9 k5.8 k5. 
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Table 11 e Analysis of' variance of initial body weight 
of chicks injected with anterior pituitary 
material. 

Source of 
Variation Sum of Squares 

De gro e s 
of 

Freedc*i 
Mean 
Square F 

ep1ication 4136.6 5 887,3 60.70* 
Feed 5k.9 5 10.9 0.75 
Rep. x Feed 365.5 25 ii .6 0.97 
Level 35,3 3 11.8 0,12 
Level x Feed 102.8 15 6.9 
Level x Replie. 111.58.3 15 97.2 6.1w' 
Rep. Feed x Level 796.1 75 10.6 0.71 
Within Level 10807.7 720 15.0 
TOTAL 18057.7 863 

* Indicates significance at .05. 
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Final body weLght 

The average final body weight of the chicks 

are presented in Table 12. The analysis of variance 

(Table 13) indicates no significant difference in 

body weight due to feed or level of injection of 

anterior pituitary material. 

Table 12. Average final body weight in grams of 
chicks used for pituitary assay. 

Level of Source of Pituitary Material 
Injection Lot 1 Lot 2 Lot 3 Lot k Lot 5 Lot 6 

Control 61.7 61.7 60.1 61.7 61.7 61.7 
Low 6k..9 61.k 62.6 63.0 62.1 61.9 
Medium 63.3 61.9 6]..k 60.9 60.k ó2.9 
High 62.0 6]. . k 62 .k 62.5 60.2 62.1 

Thjroid weights 

The average weights of the thyroid glands of 

the chicks are presented in Table 14. The analysls 

of variance of the thyroid weights (Table 15) 

indicates that level of injection produced a signifi- 
cant increase in thyroid weight. The calculated 

Least Significant Difference (LSD005) at the 5% 

level is equal to 0.0078 for levels of injection. 

When the means of the levels of injection are 

compared using this L.S.D. the low level of injection 

did not produce an increase in testes weight (0.0672) 



Table 13. Analysis of variance for final body weight of chicks receiving 
various amounts of anterior pituitary material. 

Variation Degrees of Mean 
Due to: Sum of Squares Freedom Square F Remarks 

Replication 37726.7 5 714.5.33 76.05 * 
Feed 03.8 5 80.75 0.8]. 
Rep x feed 214.80,5 25 99.22 2.01 * 
Level 168.9 3 56.33 0.14.8 
Level x feed 312,5 15 20.83 
Level x rep 1771.2 15 118.08 2.39 * 
Level x Rep x feed 3671.14. 75 k8.95 0.99 
Within level 351498.9 720 149,30 
TOTAL 82032.9 863 

* Indicates significance at .05. 

LJ 



Table 1k. Average weight of thyroids of chicks injected with anterior 
pituitary material expressed as mg. thjroid per gram of body 
weight. 

Level of 
Injection Lot i 

Source of 
Lot 2 Lot 3 

Pituitary 
Lot k 

Material 
Lot 5 Lot 6 Average 

Control 0.0660 o.o66o 0.0682 0.0660 0.0660 0.0660 0.0663 
Low 0,0768 0,0670 0,0739 0.0765 0.0718 0.0652 0.0672 
Medium 0.0800 0.0773 0.0707 0.0766 0.071k 0.0691 0.0792 
High 0.0936 0.0717 0.0800 0.0833 o.o6go 0.0798 0.0796 
Average 0.0791 0.0705 0.0732 0.0756 0.0606 0.0700 

LJ 



Table 15. Analysis of variance of thyroid weights of chicks receiving 
injections of pituitary material from six different sources 
at four levels. 

Source of De'ees of Mean 
yarlatlon Sum of Squares Freedom Square F Remarks 

Replication 0.0355 5 
Feed 0.0091 5 
Rep x feed 0.020 6 25 
Level 0.0191 3 
Level x feed 0.0116 15 
Level x rep 0.0218 15 
Rep x level x feed 0.0335 75 
Within level 0.597t3 720 
Total 0.7491 863 

0.. 007098 
0.001921 
0.000823 
0.006369 
0.000774 
0.001453 
o .000446 
0.000830 

8.62 * 

2.33 
° 99 
4.38 * 

1.73 
1.75 
0. k 
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that was significantly greater than the testes 

weight of the control chicks (0.0663). The redium 

and high levels produced testes (0.0792 and 

0.0796) which were significantly greater in weight 

than the testes of the control chicks. The anlaysis 

of variance also indicates that there was no effect 

on thoid weight due to the different feeds. 

Testes weight 

The average weights of the chicks are presented 

in table 16. Analysis of variance of the testes 

weights (Table 17) indicate that both level of 

inJection and feed had an effect upon testes weight. 
The calculated L.3.D.005 for level of injection is 
equal to 0.0219. When the average weight of the 
testes at each level is compared using this L,S.D. 

it is found that only the high level of injection 
produced testes (0.289k mg.) that were significantly 
greater in weight than the testes of the control 
chicks (0.2662 mg.) The low and medium levels of 

injection did not produce testes significantly 
greater or smaller than those of the control chicks. 

When the means of the testes weights of the 

chicks following the administration of pituitary 
suspensions from cattle from the various lots (feed 

effect) (Table 16) are tested for significant 



Table 16. Average weight of testes of chicks injected with anterior pituitary material expressed as milligrams testes per gram of body weight. 

Level of 
Injection Lot i Lot 2 

Source of 
Lot 3 

Pituitary 
Lot k 

Material 
Lot 5 Lot 6 Average 

Control 0.2605 0.2605 0.2688 0.2605 0.2605 0.2605 0.2662 
Low 0.2572 0.2k72 0.2551 0.265k 0.2k11 0.2567 0.2538 Medium 0.2820 0.2580 0.2800 0.2672 0.2511 0.2531 0.2652 High 0.2938 0.2695 0.3k68 0.2816 0.2860 0.2655 0.289k Average 0.273k 0.2588 0.2877 0.2687 0.2596 0.26k0 

w 



Table 17. Analysis of variance of testes weights of chickens injected with 
anterior pituitary material from six different sources at four 
different levels. 

Variation Degrees of Mean 
Due to: Sum of Squares Freedom SQuare F Remarks 

Replication 0.37k6 5 0.07k9 18.11 * 

Feed 0.0665 5 0.0133 3.21 * 
Rep x feed 0.103k 25 o.00ki 0.98 
Level 0.197 3 0.0658 5.76 * 
Level x feed 0.1136 15 0.0076 3.07 * 
Level x rep. 0.1715 15 0.011k 2.71 * 
Level x rep x feed 0.1850 75 0.0025 0.58 
Within level 3.01113 720 0.00112 
Total 11.253 863 
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difference using the Multiple Range Test as outlined 
by Li (2k, p.23S), it is determined that the testes 

produced by pituitary material from the cattle in 
lot 3 are significantly heavier in weight than those 

produced by pituitary material from lots 2, k, 5 and 

6. The testes produced from lot 3 pituitary material 
are not significantly heavier than those produced 

from lot 1, but those of lot i are not significantly 

heavier than those of the other lots. 

Adrenal weights 

T'ne average weights of the adrenal glands of the 

chicks are presented in Table 18. The analysis of 

variance of the adrenal weights (Table 19) indicates 
that there was no significant difference due to 
either level of injection or source of pituitary 

material. The L.S.D.005 for the levels within 

feeds as measured by the level feed interaction 

equals O.2k78. It is apparent that for a significant 
difference to be shown in this instant the adrenal 
gland weights would have had to double or the 

adrenal glands would have had to disappear. 

Thymus weights 

The average weights of the thymus glands are 

presented in Table 20. The analy1s of variance of 



Table 18. Average weight of adrenals of chicks injected with anterior 
pituitary material expressed as milligrams adrenal per gram 
of body weight. 

Level of 
Injection Lot 1 

Source 
Lot 2 

of Pituitary 
Lot 3 Lot 14 

Material 
Lot Lot 6 Average 

Control 0.21468 0.21463 0,2688 0,21168 0.21468 0.21468 0.2505 
Low 0.2596 0.2526 0,2588 0.2565 0.2572 0.2510 0,2560 
Medium 0.2537 0.21407 0.2533 0.2659 0.2632 0.21415 0.2531 
High 0.27214 0.21489 0.2372 0.21177 0.2636 0.26014 0.2550 
Average 0.2581 0.21473 0.25145 0.25142 0.2577 0.21499 

o 



Table 19. Analysis of variance of adrna1 weights of chicks injected with pituitary material from six different sources at four levels. 

Variation 
flue to: Sum of Squares 

Pegrees of 
reedom 

Mean 
Square F Remarks 

Replication 0.6392 5 0.1278 2.75 Feed 0.0196 5 0.0039 0.7588 Rep x feed 0.1291 25 0.0052 1.7333 * 
Level 0.0075 3 0.0025 0.7599 Level x feed O.03k5 15 0.0023 0.8313 Level x rep 0.0491 15 0.0033 1.098 Level x rep x feed 0.2072 75 0.0028 0.9275 Within level 2.1k52 720 
Total 3.2313 863 

* Indicates significance at .05. 



Table 20. Average weight of thjmus of chicks injected with pituitary material expressed as milligrams thnus per gram of body 
weight. 

Level of Source of Pituitary Material Injection Lot i Lot 2 Lot 3 Lot k Lot 5 Lot 6 Average 

Control 0.2667 0.2667 0,2868 0.2667 0.2667 0.2667 0.2701 
Low 0,2387 0,2656 0.2510 0.261k O.27k9 0.2638 0.2592 
Medium 0.2557 O.2kkk 0.2517 0.2511 0.2687 0.2313 0.2505 
High 0.2691 0.2508 0.2517 0.2615 0.2500 0.2528 0.2560 
Average 0.2576 0.2569 0.2553 0.2602 0.2651 0.2537 



Table 21. Analysis of variance of thymus weight of chicks injected with 
pituitary material from six different sources at four levels. 

Source of Degrees of Mean 
Variation Sum of Squares Freedom Square F Remarks 

Replication 0.5251 5 0.1050 26.i5 * 
Feed 0.0301 5 o.00Go 1.52 
Rep x feed 0.0993 25 O.0019 1.23 
Level o.okko 3 00ll-7 2.83 
Level x feed 0.0191 15 0.0033 1.02 
Level x rep 0.0778 15 0.0052 1.61 
I,evel x rep x feed 0.2223 75 O.O03k 1.06 
Within level 2.3183 720 0.0032 
Total 3.3659 863 

* Indicates significance at .05. 

r') 

p, 



k3 

the weights for this gland indicate that the injection 
of pituitary material produced no significant changes 

in the weights of the thymus gland. (Table 21). 

Liver weights 

Thé average weights of the livers of the chicks 

according to level of injection and source of 

pituitary material are presented in Table 22. The 

analysis of variance of the liver weights (Tible 23) 

indicates that level of injection caused a significant 

change in liver weight. The calculated L.S.D.005 

for levels of injection is 0.0021. When this figure 

is used to test the significance of the various 

levels of injectIon we can determine that there was 

a significant increase in liver weight due to the 

injection of anterior pituitary material when all 

levels are compared with the control. This 

significant increase in liver weight did not increase 

with increasing level of injection. There was no 

significant difference between the low, mediun and 

high levels of injection. Therefore it would 

appear that the injection of anterior pituitary 

material caused an increase in liver weights but as 

the amount of material injected increased it did not 

cause a continuing or proportional increase in liver 

weight. 



Table 22. Average weight of liver of chicks injected with pituitary material expressed as grams liver per gram of body weight. 

Level of 
Injection Lot i 

Source of 
Lot 2 Lot 3 

Pituitary 
Lot k 

Material 
Lot 5 Lot 6 Average 

Control O.Ok5l O.Ok5l O,0k56 O.0k51 O.Ok5l O.0k51 O.0k51 
Low o,01t86 O.Ok7l O.0k71 O.Ok87 O.0k69 O.0k89 O.0k78 
Medium 0.01485 0.0496 0.01463 0.01468 0.014147 0,01481 0.01473 
High 0.01480 0.01478 0.01482 0.01478 0.01481 0.01475 0.01479 
Average 0.01476 0.014714 0.0468 o.o4(1 o.ok62 0.0714 



Table 23. Analys1 of variance of liver weights of chicks injected with 
pituitary material from six sources at four levels. 

Source of Degrees of Mean 
Variation Sum of Squares Freedom Square F Remarks 

ReplIcation 0.001322 5 0.00026k O.615 
Feed 0.000071 5 0.00001k 0.035 
Rep x feed 0.001025 25 0.000k].0 11.018 * 
Level 0.001175 3 0.000391 7.5k7 * 
Level x feed 0.001073 15 0.000715 3.320 * 
Level x rep 0.000778 15 0.000051 1.395 
Level x rep X feed 0.001617 75 0.000021 0.579 
Within level 0.033870 720 0.000037 
Total 0.026805 863 

* Indicates statistical significance at .05. 



Regression of average daily gain of the steers on 
the average thyroid and testes weight of the chic1s. 

Regression analyses were run to deterTnine if 
the average daily gain of the steers (Table 3) were 

related to the thyrotrophic and/or gonadotrophic 
content of their pituitaries as measured by the thyroid 
and testes weights of chicks used for assay. 

The results of these analyses as presented in 
Table 2k would indicate that there was no significant 

correlation between the average daily gain of the 

steers and the thyrotrophic or gonadotrophic content 
of their pituitaries. 

Table 2k. RegressIon of average daily gain of steers 
on thyroid weight and testes weight of 
chicks 

Character b df of Error F 

Thyroid 3.616 3k O.95T2 
Testes 0.552 3k 0.1887 
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DISCUSS ION 

Qhz in body weight of the chicks. 

The average body weight of the chicks at the 

start of the experiment was k5.111 grams and at the 
end of the injection period the average body weight 

had increased to 61.91 grains. The injection of 

pituitary material at three different levels did not 

significantly alter the rate of growth of the chicks. 
Furthermore it would appear that there was no 

significant effect on body growth of chicks due to 

the injection of anterior pituitary material fron 

the various sources. 

Thyroid weights 

The assay performed indicates that the thy- 

rotrophin content of beef pituitaries does not 

differ significantly due to the different rations 
fed (Table ak). It does appear that the level of 

injection of the pituitary material has a significant 

effect but that only the mediun and high levels of 

injection caused a significant increase in thyroid 

weight. When the chicks received no injection, (control) 

the average weight of the thyroids was 0.066 mg. per 

gram. of chick body weight. With the injection of 

an average of 0.0038 mg. of pituitary material (low 

level) the average thyroid weight was 0.067 mg. 



per gram of chick body weight, but this increase was 

not significant. The injection of 0.0076 mg. of 

pituitary material (medium level) produced thyroids 
weighing on the average 0.079 mg. per gram of chick 

body weight and the injection of 0.0153 mg. of 

pituitary material (high level) produced thyroids 
weighing ori the average, o.o8o mg. per gram of body 

weight. 

The observation of no statistically significant 

difference in thyrotrophin content of the pituitaries 
due to rations fed the different lots Is in 
accordance with the findings of Armstrong and Hansel 

(2, p.6l8) in which they could detect no differences 
in thyrotrophic hormone content of pituitaries 

due to the four rations fed Holstein heifers. The 

findings do not follow those of Siiiipson and Evans 

(35, p.3) in which a decrease was found in thyro- 
trophin in the anterior pituitary of estrogenized 
animals. The beef steers in lot 3 received 10 mg. 

of stilbestrol per head per day during the 125 day 

feeding period. Since stilbestrol isa synthetic 

estrogen we would expect to find the estrogen effect 

of decreased thyrotrophin. This was not noted in the 

assay run on the pituitaries from lot 3. Three 

possible factors may be involved: 1. that the level 



k9 

of stilbestrol feeding (io mg. per head per day) 

was insufficient to produce this effect, 2. that 
the effects of stilbestrol are not entirely consistent 
with the effects of the natural estrogens or that 

feeding an estrogen to a ruminant differs from 
injecting it and leads to less effect on the pituitary. 

Testes zeights 

The injection of pituitary material into 3 day 

old chicks at the high level of injection (0.015 mg. 

of pituitary material) caused a significant Increase 
in testes weight over that of testes of uninjected 
control chicks (0.289J vs. 0.2662 mg,) (Table 16). 

It is apparent from the figures presented in 
Table 16 that the low level of injection (0.0038 mg. 

of pituitary material) dici. not cause an increase In 
testes weight over that of the testes of the control 
chicks. In general it can be seen that an actual 
decrease In testes weight occurred (.2662 vs. 338 mg.). 
While the decrease in testes weight Is not significant 

when compared by the multiple range method it is 

feasible that Injection of pituitary material had an 

antagonistic effect on testes weight at the low level. 
This effect would appear to have been overcome with 

the larger dose used at the medium level (.0076 mg. 

of pituitary material) in that the average weight of 

the testes (0.2652 mg. per gram of chick weight) 
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approaches that of the contro]. (o..2662 mg.). 

Byerly arid Burrows (7, p.368) found a linear 
rlat1on3hìp betwen tste weight and dosage of 

gonadotrophin, The source of ßonadotrophln in the 

trial of Byerly ani Burrows may explain the different 
response shown by the two asar. Their source of 

gonadotrophin was rnerthi.olated pregnant mare serum, 

whilc maccrated anterior pituItary lobe was our 

source, Turner (as, p.2l) 1ndicate that chorionic 

gonadotrophinc differ both chemically anú 

physiologically from gonaclotrophins elaborated the 

anterior pituitarr. Mare eruni contains a relatively 
high proportion of follicle tinulating hormone 

(H) to luteinizing hormone (LH) and it ha been 

deterinecì that the ratio of these two hormones can 

have a marked effect upon testes growth. The crude 

anterior pitu1tar,r preparations uied in our assay may 

not have had the neceßsary propDrtion of PH aiid LH 

for the opt.thium growth e fleet on testes . A further 
factor is that merthiolate . ct as a prezervative for 
gonadotrophic hormones and since no preservative was 

used in the storage and preparation of our riaterlal 
the goriadotrophic activity may have been reduced, 

A significant difference in testes weight, due 

to feec3, occurred only in the p±tuitary fr lot 3. 
None of the other lots were significantly different 
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fi'ii each other. The testee from chicks injected 

with pituitary material from lot 3 were significantly 

greater than the testes from all the other lots 

except lot 1 ccnpared usrLng the multiple range test. 

This feed difference can best be explained if lots 

2 and 3 are cnpared. These two lots received the 

sanie ration, a che same level of feeding (Table 2) 

with the exception of 10 mg. of stilbestrol per head 

por day which was fed to animais in lot 3. II we 

then assume that the difference in testes weight was 

due to the stilbestrol, we must assume that the 

stilbestrol caused an increased gonadotrophic content 

of the pituitaries of the beef animals in lot 3. 

These findings are in contradiction to those of 

Nalbandov and Baum (28, p.378) in which they found a 

complete inactivation of the anterior pituitary gland 

to produce goriadotrophic hormones when the anima]. 

used (cocker1s) were implanted with stilbestrol 

pellets. From these findings, if chicks and beef 

cattle react similarly to stilbestrol, one would 

expect the pituitaries of animals fed stilbestrol, 

to contain, a reduced amount of gonadotrophin. The 

observations of Burri.s (6, p.152) of an increased 

gonadotrophin in one trial and decreased gonadotrophin 

in a second trial when testosterone was injected into 
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beef steers would indicate that the response shown 

by the testes of chicks to injected beef pituitary 
preparations is not consistent. 

Numerous factors such as the auentation and 

synergistic effects of the various gonadotrophic 

factors and possible losses of some of these factors 
due to storage and handling must be left in mind. 

It would appear that further experiments are required 

to prove conclusively that stilbestrol feeding 

causes an increased gonadotrophic content of the 

anterior pituitaries of beef steers. 

Adrenal and thymus weights 

The lack of response of adrenal and thymus weights 

to injected pituitary material is indicative that they 

have small value as organs with which to measure 

the response to injected pituitary material. 

Regression of average daily gain of the steers on 

average thyroid testes weight the chicks. 

The observation that no significant correlation 
exists between average daily gain of the steers and 

the production of thyrotrophic and gonadotrophic 

hormones of the pituitaries, as measured by the 

increase in weight of chick thyroids and testes, 
indicates that the difference in rate of gain (Table 3) 

were due to other factors than the production of these 
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horone. Inspection of Tables 2 and 3 shows that 

rate of gain follows closely the amount of crude 

protein consumed per day by the animals As the 

protein content of the rations increased the average 

daily gain increased, The exception to this observa- 

tion is lot 3 which received stilbestrol and in the 

previous discussion it has been pointed out that this 
was the only lot which showed an increased gonadotrophin 

content of the anterior pituitaries. 

Liver weight 

The liver weight of the chicks increased when 

they were injected with pituitary niaterial. Fran 

Table 22 it is apparent that this increase in weight 

did not coincide with level of injection of pituitary 
material. The reason why this increase in liver 

weight occurred with injection is not apparent from 

these studies. 
Some of the cattle were fed a ration which was 

very low in protein while others were fed a ration 

which was considered to be adequate in protein. 

Part of the animals on the higher levels of protein 

feeding were given natural feed stuffs while others 

were given urea to meet a part of the nitrogen 

requirements . The gonadotrophic and thyrotrophic 

content of the pituitaries from al]. these animals were 
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quite imi1ar. This 1ndicate that feediri a low 

proteLn diet over a short period of time (125 days) 

to animals which are paBt theiz' period of maximum 

growth cloe& riot interfex'e with the hormone content of 

the pituitary gland. It does riot preclude the 

po53ibility that a low protein diet over a longer 

period or at younger agez might interfere with 

hormones (thyrotrophin and goriadotiophins) of the 

pituitary. The lack of interference with hormone 

production by the pituitary i.& in agreement with 

recent research at Cornell University (Lofgreen, 

Loosli and Maynard (25, p.181) in which dairy heifers 

raised under suboptlmal nutritional conditions, were 

equal or superior to those produced under optimal 

nutritional conditions both in fertility and in milk 

production. 
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SUNMARY AND CONCLUSIONS 

1. The weight gains of chicks injected with 

anterIor pituitary material from beef steers fed 6 

different rations did not differ with the ration. The 

amount of pituitary material injected had no 

Influence on rate of thick growth. 

7, Subcutaneous inJection of anterior pituitary 
material at k i ..e veis, control O, low, (.0038), 
medIu, ( .0076) and high ( .0153) rig. in 1 equal doses 

over a day period caused an increased weight of 

the thjroId at all levels when compared with the 

control. No difference due to source of pituitary 
material (6 groups of animals fed 6 dIfferent rations) 
was detectable. 

3. The testes weight of chicks Injected with 

anterior pituitary material increased with the high 

level of inJection. The low level of Injection 
appeared to cause a decrease in size of testes as 

compared to the control chicks and the medium level 
resulted in testes of approximately equal weight to 
those of the control. Pituitary material from animals 

which received stilbeetiol at 10 mg. per head per 

day stimulated the testes of injected chicks as 

shown by a greater weight of the testes from this 
group than those from control chicks. There was no 
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significant difference between testes weights of 

chicks injected with pituitaries from animals fed 

the other 5 rations. 

k. Adrenals and thimus glands of chicks appear 

to be inactive in their response to injected pituitary 
material and are therefore of little value in assay 

work of this nature. 

5. There was a significant increase in liver 

weights from chicks injected with pituitary material 
when compared to liver weights from uninjec ted controls. 

6. It appears that the feeding of a ration low 

in protein to animals of th±s size for a period of 

125 days does not interfere with the gonadotrophin 

or thyrotrophin content of the pituitary. 
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