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Atrophy of Adrenal Gland Following Thiouracil and Vit. Bl,." (22940) 

11. x. ZARROW, L. M. HOHGEHt AND J. L. 1\lCCARTHY 

Depart ii ieizt  o i  Biological Stienres,  Pzrrdue Univcrsity, Lafayet te ,  Ind .  

Although adrenal atrophy following thiour- 
acil treatment has been demonstrated by nu- 
merous investigators( 1-7), the evidence has 
not been unequivocal due to body weight loss 
that occurs concomitantly with administra- 
tion of this drug. Thus, it has been also sug- 
gested that involution of the adrenal gland is 
merely the result of generalized inhibition of 
body growth(8-10). Recently, evidence has 
been presented to indicate that vit. B I Z  can 
prevent growth inhibiting action of thiouracil 
( 11). Consequently, the present experiment 
was designed to determine whether adrenal 
involution could be obtained in the absence of 
marked depression in body growth through 
simultaneous administration of thiouracil and 
vit. Bll. 

Material and mcthods. Male rats (Sprague 
Dawley strain) were used. All animals were 
placed on treatment when they reached ap- 
proximately 100 g in body wt.  The thioura- 
cil was prepared as a 0.1% solution and ad- 
ministered in drinking water. Vit. B12: was 
prepared in saline solution and injected intra- 
peritoneally. The animals were divided in to 
7 groups and treated for 12 weeks to insure 
definite atrophy of the adrenal cortex( 3 ) . 
Groups A and B were kept as controls; group 
A receiving no treatment and group B receiv- 
ing 0.1 ml of saline intraperitoneally daily. 
Groups C. F and G received 0.11% thiouracil 
in drinkin,o water and in addition F and G re- 
ceived 10 and 20 pg of BI1 respectively. 
Groups D and E received only 10 and 20 p g  
of BI2 respectively. In all instances the vita- 
min was given daily via intraperitoneal route. 
Body weights were obtained weekly and the 
animals were killed after 12 weeks of treat- 
ments. Thyroid and adrenal weights were 
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obtained at  time of postmortem and weighed 
to nearest 0.1 mg. 

ResuEts. The data in Table I indicate that 
vit. B12 prevents growth inhibiting action of 
thiouracil. Normal, control rats injected with 
0.1 ml saline showed final average body weight 
of 223 g ;  thiouracil treated rats a body 
weight of 147 g and rats given thiouracil and 
10 or 20 p g  of BIZ, a body weight of 193 and 
205 g respectively. The difference between 
body weights of thiouracil-treated rats and 
saline controls is significant whereas no sig- 
nificance is seen between the controls and 
groups receiving thiouracil and 20 p g  of B I Z  

simultaneously. Treatment with 10 pg of 
B partially prevented body weight depres- 
sion due to thiouracil while 20 pg of B12 gave 
complete protection. 

Thiouracil induced the expected hyper- 
trophy and hyperplasia of the thyroid but no 
significant difference in weight of thyroid can 
be noted between groups receiving thiouracil 
alone and thiouracil plus B12. Indication of 
a possible decrease in size of thyroid gland of 
rats treated with BIZ may be seen. if com- 
parison is made of weight of the thyroid ex- 
pressed as per cent of body weight. How- 
ever, a significant decrease in weight of the 
thyroid gland of the thiouracil-treated rat is 
seen only with the group receiving 10 pg of 
H , ? .  

Adrenal glands of untreated controls and 
saline controls weighed 64.7 and 53.9 mg re- 
spectively. This is a difference of approxi- 
mately 20% and is significant although we 
can suggest no reason, since one might have 
expected the increase in saline controls, if at 
all. Adrenal glands of rats treated with thi- 
ouracil weighed 19.3 mg or 12.9 mg% body 
weight. Treatment with 10 and 20 t9; of BI2 
alone resulted in adrenal glands of 24.8 and 
2 5.4 mg% respectively, indicating no effect 
as compared with saline controls. The com- 
bined treatment with thiouracil and vit. B I Z  
a t  10 and 20 pg gave adrenal weights of 28 
-I- 7 and 33 t 8.5 mg (Table I ) .  Statistical 
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TABLE I. Effect of Thiouracil and Vit. R,, on Body Weight, Thyroid and Adrenal Cortex of 
the Rat,. 

r-Thyroid--, r--Adrenal cortex-- 
No. of "g % mg % 

body wt Treatment Group rats Body wt, g " g  body wt "g 
Controls A 8 229.4 -L 21.2" 14.8 1.87 6.5 & .58 64.7 -1-10.04 28.2 +- 2.38 
Saline B 8 223.1 -L 11.1 13.6 3- 1.04 6.1 2 .58 53.9 -I 4.96 24.1 -I 1.59 
Thiouracil C 11 147.1 2 32.3 51.5 -+ 4.06 35.1 27.34 19.3 -I 7.85 12.9 2 2.48 
1 0  B D 1 0  226.4 2 18.2 12.7 2.49 5.6 2 .98 56.0 & 4.49 24.8 & 2.69 

E 7 253.8 & 18.2 13.2 .+ 2.49 4.8 2 .99 84.4 +- 4.20 25.4 -t- 1.36 
Thiouracil + F 10 193.2 .+ 17.5 49.4 & 7.54 25.6 23 .32  28.0 & 7.17 14.4 -t- 2.75 

Thiouracil + G 10 205.4 26.7 59.3 .+ 8.80 29.8 k8 .40  33.0 -I 8.45 15.8 2 2.55 

20 YF ,:, 

10 pg B12 

20 pg BE! 
++ Stand. dev. 

analysis revealed no significant difference be- 
tween absolute weight of adrenal gland of 
rats treated with thiouracil or thiouracil and 
10 pg BIZ. A significant difference was noted 
a t  20 pg B12 dosage but i t  should be noted 
that the adrenals still showed marked atro- 
phy (approximately 40% ) when compared 
with controls. A further comparison of 
adrenal gland weight when expressed as a 
function of body weight, revealed a lack of 
any statistically significant difference between 
the adrenal gland of rats treated with thioura- 
cil or a combination of thiouracil and vit. BIZ. 

These data confirm the report by Meites(8) 
in that vit. B12 prevents body growth inhibit- 
ing action of thiouracil. In spite of this ac- 
tion, however, the vitamin was unable to pre- 
vent adrenal atrophy induced by thiouracil. 
Since this experiment was able to separate 
the action of thiouracil on body growth and 
adrenal gland, it can now be stated conclu- 
sively that thiouracil specifically inhibits the 
adrenal gland. The mechanism whereby this 
is done can not be stated at this time. Money 
(12) stated that the mechanism of adrenal 
involution following thyroidectomy or thiour- 
acil treatment remains obscure. While we 
can now eliminate the possibility of a non- 
specific, generalized effect due to failure of 
body growth, the following possibilities await 
further clarification: 1) a possible shift in 
pituitary production from ACTH to TSH 
(13,14); 2) an independent decrease in 
ACTH elaboration; 3) a critical need for 
thyroxine in the normal growth of the adrenal 
gland( 8) ; 4) a decreased utilization of the 
adrenocortical hormone ( 15) ; or 5 )  a direct 

action of thiouracil on the adrenal gland. 
Thus far, the validity of the pituitary shift 
as a possible explanation has been questioned 
by several investigators ( 1 5,16). 

Conclusions. Vit. Bl2 prevented the growth 
inhibiting action of thiouracil but failed to 
prevent adrenal atrophy. Atrophy of the 
adrenal cortex was due to a specific action of 
the goitrogen and not a reflection of general- 
ized inhibition of body growth. 

1. Baumann, E. J., and Marine, D., Endocrinol., 
1954, v36, 400. 

2. Glock, G. E., Nature, 1945, vl56, 508. 
3. Zarrow, M. X., and Money, W. L., Endocrinol., 

4. Freedman, H. H., and Gordon, -4. S., PROC. SOC, 

5. Pekkarinen, A., Koivusalo, M., Pyora!a. K., 

6. Maqsood, M., J .  Endocrinol., 1945, v l l ,  103. 
7. Teir, H., Carpen, E., and Carpen, I., dcta En- 

8. Leblond, C. P., and Hoff, H. E., Endocrinol., 

9. Williams, R. A., Weinglass, A. R., Bissell, G .  W., 

10. Leathem, J. H., ibid., 1945, v36, 98. 
11. Meites, J., PROC. Soc. EXP. BIOL. ASD MED., 

12. Money, W. L., Symposia in Biology N o .  7, 

13. Zarrow, M. X., and Zarrow, I. G., PROC. SOC. 
EXP. BIOL. AND MED., 1951, ~ 7 6 ,  620. 

14. Levin, M. E., and Daughaday, W. H., J .  Clin. 
Endocrinol. and Metab., 1955, v15, 1499. 

15. Freedman, H. H., and Gordon, -4. S., Endocri- 
nol., 1955, v56, 135. 

16. Gaibrilove, J. L., and Sofer, L. J., ibid., 1950, 
v47, 461. 

Received December 14, 1956. P.S.E.B.M., 1957, v9-1. 

1949, v44, 345. 

EXP. BIOL. AND M-., 1950, ~ 7 5 ,  729. 

Actu Endocrinol., 1951, v6, 233. 

docrinol., 19.56, v22, 395. 

1944, v35, 229. 

and Peters, J. B., ibid., 1914, v34, 317. 

1950, v75, 193. 

Upton, N .  Y. ,  19.55. 


