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Information about weights of organs may 
be helpful in estimating functional status of 
the organ. This concept ha4 been widely used 
with endocrine glands since some methods of 
assaying hormone output have been based 
upon gland weight. Hartman and Rrownell 
( 1 ) , Bachmann ( 2 )  and Chester Jones ( 3  ) 
have recently reviewed the scattered data con- 
cerning adrenal weights of the rat, man, dog, 
rabbit, cat and mouse, but little or no infor- 
mation is presented on cattle adrenals. Sis- 
son and Grollman(4) merely describe the 
shape of the adrenal glands and their normal 
position in the bovine body, without mention- 
ing size or internal anatomy. In view of the 
paucity of information concerning weight of 
adrenals of cattle, the following data are pre- 
sented. 

Methods. Adrenal glands were obtained 
from 119 Hereford (Bus tazrrus) and Brah- 
man (Bos  indicus) beef cattle, slaughtered by 
standard abattoir procedures. Fif ty-eight 
were steers, 5 were bulls and the remainder 
females. All animals except bulls were 
slaughter cattle, selected a t  random from 
groups of known Herefords or Brahmans. All 
animals had carcass grade either U.S. Stand- 
ard or Good. Animals were transported to 
slaughterhouse holding pens on day previous 
to killing and given access to water only. On 
day of slaughter animals were weighed, then 
stunned, bled, skinned and dressed. To avoid 
damage to adrenal glands, they were removed 
before the carcass was split. This removal 
occurred approximately 15 minutes after 
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death. Adrenal glands were cleaned of ex- 
cess fat and the gland from each side of ani- 
mal weighed separately. One gland taken at  
random .from each of 13 Hereford heifers was 
dissected into cortical and medullary regions 
under dissecting microscope, then weighed. 

Fresh adrenal and body weights 
for each group of animals are presented in 
Table I. Data of weight ratios for the 2 
groups of steers and Hereford heifers were 
subjected to analysis of variance since each 
group was sufficiently large and comparable 
in size. The Hereford heifers had a signifi- 
cantly larger (P<  .05) adrenal to body weight 
ratio than either group of steers, while there 
was no significant difference in weight ratios 
of the 2 steer groups. Weights of cortex and 
medulla for the 13 dissected glands are pre- 
sented in Table IT. 

Discussion. Adrenals of beef cattle are 
much smaller in relation to body weight than 
those of most other mammals examined. Ex- 
pressed in mg, adrenal weight/100 g of body 
weight (mg %) the male rat, according to 
Kcrenchevsky( 5 )  , has a ratio varying from 
42 to 14 decreasing with age, and the human 
decreases from over 100 g/lOO kg body 
weight a t  birth to 30 g a t  puberty and 25  g 
at 70 years of age. Other instances of higher 
ratios of adrenal weight to body weight are 
cited by Chester Jones (3) .  Published data 
on adrenal weights of cattle are summarized 
in Table 111, and would appear to confirm the 
low gland to body weight ratios observed in 
cattle by the authors. The data for the An- 
gus and Jersey cows(6) differ from the re- 
mainder possibly because of the very high 
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TABLE I. Meaii Aclrenal Weights for the Various Groups of Cattle. 

Mean adrcnal wt, g 

Pair  Left  Right 
L'--- -7 

Cattle data 

Iheet l  Sex Age, yr 
-7 ~~ 7- No. of 

animals 
Adrenal, live wt 
ratio, g/100 kg 

Mean live 
wt, kg 

40 3 
3 73 
362 
404 
156 
581 
472 
173 

Hereford Rt .  11h 
Brahman St. 11h 
Hereford 0 3+ 
J<riihinan Q 3 +  

Hereford 8 3f 
Brahman 8 3+ 

,? Q % 

8 %  9 7  

30 
28 
29 
10 
17  

3 
1 
1 

19 0 9.6 9.4 
16.2 8.2 8.0 
19.1 10.1 9.0 
14.3 7.9 6.4 
ti.8 3.4 3.4 

29.6 
23.9 12.2 11.7 

7.7 3.7 4.0 

4.46 ~fr .66 
4.34 t .80 
5.16 t 1.36 
4.53 1.84 
4.36 t 1.11 
5.13 
5.06 
4.45 

TABLE 11. T17cidits of Adreiial Cortex arid Medulla. 

Mean wt of adrenal, g 70 of adrerial wt 
KO. and group adrenal wt, g Cortex 31 e dulla Cortex Medulla 

Mean of single 

13 Hereford heifers 6.6 & 1.57 4.5 * .79 2.1 .36 69. 31. 

condition of these animals, both of which were 
show ring champions receiving special atten- 
tion for many years. 

In rats, adrenal weight to body weight ratio 
declines with age ( 5 ) ,  as it does in children up 
to puberty ( 3 ) .  In this study with cattle an 
opposite effect is observed with adrenal 
weights slightly increasing with age. This 
trend is confirmed by the observations of 
others (Table 111). 

Adrenal weight in many mammals appears 
to vary with estrus, pregnancy, difference in 
strain and body weight(3). The females in 
this study were not in estrus on the day of 
slaughter nor were any pregnant, and since 
the animals slaughtered came at random from 

many strains, these variables cannot be 
cussed in relation to the presented data. 
this study the adrenal weight to live weight 
ratio increased slightly with age and weight. 
This effect might have been even more marked 
if weight ratios were calculated on a true body 
weight (fat free) basis, since much of the 
weight increase in beef cattle is extracellular 
fat. 

Data in Table I show that Hereford cattle 
in all groups had a slightly larger adrenal to 
live weight ratio than the Brahmans. The 
species differences were examined statisti- 
cally and found to be not significant, how- 
ever. A similar trend was demonstrated in 
other data(8) where the Santa Gertrudis and 

T A B L E  111. A(1reiial Weight (g) t o  Live Weight (100 kg) Ratio for Cattle as Calculated from 
1)ata f rom Other Rources. - 

Mean Iivc Mran adr. 
Data source Breed Maiiageniciii No. wt, kg wt, g Adr. wt/Live m-t 

sngus 
Hereford 

Holtrteiii 
J ersey 

f l  ere f or i l  
Smta Gertru(tis 
Rrangus 
C r ossb r ed 

9 ,  

hllgus 

Beef 

Dairy 
7 ,  

9 ,  

7 ,  

1 
3 
4 
2 
I 
2 
0; 
7 
9 

2 1  

i 

720  
374 
370 
627 
421 

393 
3 74 
4.31 
394 

297 

57.5 
19.9 
17.4 
3 0 . 3  
57.0 
16.47 
7 6.0 8 
15.90 
15.01 
12.40 

7.99 
5.32 
4.70 
4.83 
8.79 

4.1 9 
4.30 & .17 
3.69 * .30 

, 3.81 & .65 

4.18 2 .76 Tucker (9) 

B r cir a k ( 1 0 ) 

Broclj- &- Kibler (11) 

l-yr-old steers 

2 yr-old heifers 

Adult 0 

Reef 

Hereford EWf 18 325 13.57 4.18 & .64 

Mixed Dairy 488 31.00 6.35 
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Brangus, 2 breeds with some Brahman blood, 
had relatively smaller adrenals per unit of 
live weight. 

In  most mammals examined to date, weight 
of the left adrenal exceeds weight of the right 
(2,3). The  data on bovine adrenal gland 
weights presented here agree for the most 
part with this finding. The  significance of 
these differences is probably limited to differ- 
ences in anatomical makeup of each species. 

Although there is evidence that the adrenals 
of women: female mice and female rats are 
larger than those of the males, many species 
do not exhibit this sex difference(3). Beef 
cattle apparently are in the latter category. 
In species which exhibit a sex difference in 
adrenal weight, castration results in an in- 
crease in adrenal cortex, particularly the zona 
fasciculata(3). This cortical change is 
brought about by a change in the balance of 
gonadotrophins and steroids. Although the 
gonads had been removed from the steers 
several months prior to slaughter, no increase 
in adrenal weight was detected, but rather 
there was a slight decline in the adrenal body 
weight ratio. Data from other sources(8,9) 
would tend to confirm the ratio decline fol- 
lowing castration, which may be real or could 
be apparent due to increase in extracellular 
fat which is not an increase in true body 
weight. 

Adrenal medulla in adults of higher mam- 
mals does not change in size very much or 
very quickly, while the cortex is prone to 
rapid changes in size(3). In  female mice the 
cortex represents approximately 82% of the 
whole gland whereas in the male mouse the 
cortex makes up about 70% of the whole 
adrenal. In rats and humans the cortex ac- 
counts for about 90% and in dogs some 82% 
of the entire gland. Although limited, data 
in this study suggest that female Herefords 
possess an adrenal gland with a much smaller 
cortex than is reported for other species. The 
cortex of some of the adrenals taken from 
Hereford heifers were histologically examined 
by Bedrak( 10). The mean width in milli- 
meters of the various cortical zones for 20 

Hereford heifers as determined microscopi- 
cally were capsule, 0.2 17 ;  glomerulma, 0.501 ; 
fasciculata, 1.269; and reticularis 0.701. The 
zona fasciculata represented about half the 
cortex in these cattle, which is much less than 
that for man(3). 

Summary. Weights of individual and paired 
adrenals together with adrenal-body weight 
ratio for male, female and castrated Hereford 
and Brahman cattle are presented. There 
was no significant difference between weight 
ratios for the 2 species although adrenal-body 
weight ratio was consistently smaller for 
Brahman cattle. Unlike most other mam- 
malian species examined, adrenal-body weight 
ratio tends to increase slightly with age. 
Adrenal weights of cattle are apparently not 
affected by sex. Castration decreased adre- 
nal-body weight ratio, which is the reverse of 
that observed in other species. While the left 
adrenal was consistently larger than the right, 
total adrenal weight was much smaller in re- 
lation to unit body weight than any other 
mammalian species for which data are avail- 
able. The bovine adrenal cortex appears to 
be smaller in relation to the whole gland than 
for most other mammals as does the zona 
fasciculata. 
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