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Alteration of Activity of Thyroid Gland of Beef Cattle with Testosterone.*+ 
(a=) 

MARTIN J. BURRIS, RALPH ROGART, AND HUGO KRUEGER. 
From the Department of Animal Husbandry, Oregon Aglt'c. Exper. Station, Corvdlis. 

The ability of male hormones to cause 
weight increases in animals of several species 
has been reviewed by Kochakian( 1). Re- 
cently the ability of testosterone to increase 
the average daily gain in beef cattle has been 
clearly demonstrated (2 ,3) .  The activity of 
the thyroid gland may be very important in 
the elucidation of the action of testosterone in 
stimulating growth processes. 

Materials and methods. Twelve heifers and 
12 steers were divided into 2 groups at random 
so that 6 heifers and 6 steers were in each 
group. One group served as controls and re- 
ceived no treatment while the second group 
was designated as the testosterone group and 
each calf received weekly intramuscular in- 
jections of 1 mg of testosterone per kg of 
body weight. The average daily gain and 
feed required per unit gain for individual 
calves were obtained for the period from 500  
to 804) lb live weight and are given in Table I 
for the treatment and sex groups. When each 
calf reached 800 lb live weight it was slaugh- 
tered and the weight of the thyroid gland 
taken. A representative sample of the gland 
was fixed in Bouin's fixative and later sec- 
tioned, stained and examined for changes in 
histological structure. The remainder of the 
thyroid gland was placed in storage at -10°C. 
When all the animals had been slaughtered, 
the thyroid glands of 2 heifers and 2 steers in 

each treatment group were individually macer- 
ated in distilled water with a Waring blender 
for 5 minutes and then strained through a 
double layer of cheese cloth. The filtrate was 
diluted with distilled water until one gram 
of original thyroid tissue was contained in 7.5 
ml. The diluted filtrate was injected into 
mice 10 weeks of age, which had been on a 
ration containing 0.1% of thiouracil for 4 
weeks. One subcutaneous injection of 0.2 ml 
of the thyroid gland suspension was given each 
mouse and the mice were killed 36 hours later. 
Thyroid tissue from each calf was injected into 
3 male and 4 female mice. The mice were 
asphyxiated in one-half pint jars sealed with 
mason lids and maintained at  room tempera- 
ture (24°C). The time interval required for 
death by asphyxiation in the sealed jars was 
recorded for each mouse. 

Experimental. Testosterone treatment pro- 
duced a significant increase in the size of the 
thyroid glands of both heifer and steer calves, 
(Table I). Histological examination of the 
thyroid glands revealed that, while, the thyroid 
glands of the control calves were character- 
ized by large colloid areas with epithelium of 
a low or cuboidal form, the thyroid glands of 
testosterone-treated calves were characterized 
by very small colloid areas with tall epithelial 
cells surrounding them. In control calves a 
very large amount of the total volume was 

TABLE I. Effect of Testosterone on Feed-Lot Performance and Thyroid Activity of Beef 
Heifers and Steers. 

Total digmtible nutrients Wt of Survival 
consumed (lb) Avg daily thyroid time of assay 

Treatment group Per day Per lb gain gain (lb) gland (g) mice (min.) 

Control heifers 10.39 4.98 2.09 16.3 43.2 
Testosterone-treated hdf ers 9.89 3.79* 2.61* 19.4* 48.1* 
Oontrol steers 1O.M 3.98 2.65 17.2 45.6 
Testosterone-treated eteers 10.05 3.69* 2.74* 19.6* 48.4+ 

Indicates a significant difference from corresponding control (.05 level). 

*This study was conducted in cooperation with 
Bureau of Animal Industry, U. S. Department of t Approved for publidtion as technical lpaper 808 
Agriculture, and State Experiment Stations under by the Director of Oregon A&. 'Exp. Station. Con- 
Western Regional Project W-1 on Beef Cattle Breed- tribution of the Department of Animal Husbandry. 

ing Research. 
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Thyroid glands from mntrol and testosterone-treated beef cattle. 
FIG. 1. Thyroid from control animal. X 240. 
FIG. 2. Thyroid from animal receiving injections of testosterone. Note increased height of 

epithelium of follicle oompared with control (Fig. 1). X 240. 
FIG. 3. Thyroid from control animal. Note large amount of colloid in follicles. X 180. 
FIG. 4. Thyroid from animal receiving testosterone injections. Kote reduction in colloid 

and greater proportioii of cellular material. X 120. 

occupied by colloid while in the testosterone- (plate 1 ) .  
treated calves less than one-fourth of the total Testosterone had a definite effect on the 
volume of the gland was occupied by colloid ability of the thyroid gland to alter the time 
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TABLE LI. Effect of Teetosterone Treatment upon 
Ability of Thyroid Gland Tissue from Experi- 
mental Calves to Decreaae the Time Required for 

-4spliyxiation of Thiouracil-Treated Mice. 

Source of thyroid r-Sex of mice used-* 
gland tissue Male Female All  mic? 

Survival t ime (mine\  
Heifers 

Control 33.6 50.4 43.2 
Testosterone 36.0 37.1 48.1 

Control 35.3 53.3 45.6 
Teetosteronc 37.0 36.9 48.4 

Steers 

required for hypothyroid mice to die of 
asphyxiation. As is indicated in Table 11, 
the mice receiving thyroid material from con- 
trol calves asphyxiated more quickly than 
those receiving thyroid tissue from testoster- 
one-treated calves. In both cases the time 
required for asphyxiation was less than that 
of mice receiving no thyroid tissue. 

Discussion. The increased average daily 
gain and feed efficiency of the calves receiv- 
ing testosterone treatment as compared with 
control calves appears to be associated with an 
increased size of the thyroid gland and in- 
creased activity. The appearance of the thy- 
roid gland of testosterone-treated calves ,is 
indicative of a highly active state. The stores 
of thyroxine in the colloid areas have been 
depleted and the epithelial cells surrounding 
these colloid .areas are tall columnar in appear- 
ance indicating a high degree of secretory ac- 
tivity. The inability of thyroid tissue of 
testosterone-treated calves to decrease the 
asphyxiation time of the thiouracil-treated 
mice as much as thyroid tissue from control 

calves is indicative of a lower concentration 
of thyroxine in the gland and as a result a 
somewhat slighter effect on metabolic activity 
and asphyxiation time. This is an excellent 
example of an endocrine gland in which the 
retained hormone concentration is not di- 
rectly proportional to the activity of the gland 
in secreting that hormone. 

Summary and conclusions. 1. Testosterone 
injected intramuscularly a t  the rate 1 mg/kg 
of body wt per week in beef heifers and steers 
from 5 0 0  to 800 lb live wt had the following 
effects: a )  Increased average daily gain and 
decreased feed requirements per unit gain. b) 
Increased weight of the thyroid glands. c) 
Increased secretory activity of the thyroid 
gland. d )  Decreased stores of thyroxine in 
the thyroid gland. 2. Correlations between 
thyroid gland activity and growth rate are sug- 
gested as indicating a possible mode of the 
action of testosterone in affecting growth of 
beef cattle. 3. A method is described using 
the time of asphyxiation of thiouracil-treated 
mice as a measure of thyroxine content of the 
thyroid gland. 

The authors are grateful to the Schering Corp., 
Bloomfield, N. J., who supplied the hormones used 
in these experiments. 

1, Kochakian, C. D., Vitamins and Hormones, 1946, 

2. Bogart, Ralph, Warnick, A. C., Dahmen, J. J., 

3 .  Burris, M. J., Bogart, Ralph, Oliver, A. W., 

v?, 255.  

and Burris, M. J., J .  Ani.  Sci. 1951, v10, 1073. 

and Mackey. A. O., ibid, 1952, vll, 789. 

Received September 21, 1953. P.S.E.B.M., 1953, v84. 


