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Inhibiting Effect of Thyroidectomy on Adrenal Cortex Hyper- 
trophy Following Injections of Anterior Pituitary Extract. 

S. H. ROSEN AND DAVID MARINE. 
From the Laboratory Division, Yonte$ore HO8pital, New York City. 

The rde  of the thyroid gland in the hypertrophy of the adrenal 
cortex following administration of anterior pituitary substance has 
been a subject of considerable investigation with reports that are 
conflicting. Some experimenters'. ** have concluded that this 
hypertrophy of the adrenal cortex is mediated largely or entirely 
through the thyroid gland.  other^'^^*^^'*^ have found that the 
presence of the thyroid gland is not necessary for this reaction. 
In view of these conflicting reports we carried out similar experi- 
ments on the guinea pig. 

Twenty-three young guinea pigs of both sexes were used in 2 
series of experiments. In the first there were 12 animals (6 males 
and 6 females) ranging in age at the beginning of injections from 
28 to 34 days, and in weight from 213 to 364 g. Four were thy- 
roidectomized, 3 gonadectomized, 3 thyroidectomized and gonadec- 
tomized, and 2 unoperated. Gonadectomy was performed 11 days 
before, and thyroidectomy 7 days after, beginning injections. All 
animals received daily intraperitoneal injections of anterior pitui- 
tary extract for 48 days, and were sacrificed 2 to 5 days after the 
last injection. In the second experiment there were 11 guinea pigs 
(6 males and 5 females) ranging in age at the beginning of injec- 
tions from 32 to 38 days, and in weight from 251 to 380 g. Litter- 
mate pairs of the same sex were chosen, one of each pair being 
thyroidectomized 8 days before beginning treatment. All animals 
received daily intraperitoneal injections of anterior pituitary ex- 
tract, and were sacrificed in pairs after 7, 8, 9, 19 and 20 days. The 
extract used was a 0.5% acetic acid extract of dried beef anterior 
pituitary prepared, with slight modifications, according to the 
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ZEmery, F. E., and Winter, C. A., Anut. Bec., 1934, 60, 381. 
8 McQueen-Williams, M., PBDC. Soc. Em. BIOL. ~LND MED., 1934, SS, 296. 
~ H O U B B B ~ ,  B. A., Biaeotti, A., Maeeoco, P., and Sammartino, R., Comp. Bend. 

6 Atwell, W. J., Am. J .  Physiol., 1937, 118, 452. 
6 Joree, A., and Boecker, W., Zeitsoh. f. d. ge8. ezp. Med., 1936-37, 100, 332. 
7Moon, H. D., P m .  Soc. EXP. BIOL. AND MED., 1937, 85, 649. 
8 Collip, J. B., Lancet, 1933, 2, 347. 

SOC. Biol., 1933, 114, 737. 



P
ro

st
at

e 
an

d 
T

ot
al

 d
os

ag
e 

se
m

in
al

 
an

t.
 p

it.
 e

xt
r. 

G
ai

n 
or

 
ve

si
cl

es
 

dr
ie

d 
gl

an
d 

D
ur

at
io

n 
B

od
y 

w
t 

lo
ss

 in
 

A
dr

en
al

 
T

hy
ro

id
 

G
on

ad
s 

or
 u

te
ru

s 
G.
P.
 

eq
ui

va
le

nt
, 

of
 e

xp
., 

at
 e

nd
, 

bo
dy

 w
t, 

w
t, 

w
t, 

w
t, 

w
t, 

N
o.

 
Se

x 
g 

da
ys

 
8
 

g 
g 

g 
g 

g 
47

8 
F

 
3.

9 
7 

3 1
4 

+ 
20

 
.1

32
 

.0
73

 
1.

02
6 

47
9 

48
4 

48
5 

48
0 

48
1 

47
4 

47
5 

48
2 

48
3 

47
7 

46
9 

46
8 

46
7 

46
4 

46
5 

46
6 

45
9 

45
8 

46
0 

46
3 

46
2 

46
1 

F
 

M
 

M
 

M
 

M
 

F
 

F
 Y
 

M
 

B
 F F
 

F
 

31
 

M
 

M
 

M
 

M
 

M
 

F
 

F
 

F
 

3.
9 

4.
5 

4.
5 

5.
5 

5.
5 

8.
4 

8.
4 

8.
6 

8.
6 

8.G
 

20
.9

 
20

.9
 

20
.9

 

20
.9

 
20

.9
 

20
.9

 

3.
5 

20
.9

 
20

.9
 

20
.9

 
20

.9
 

20
.9

 

7 8 8 9 9 19
 

19
 

20
 

20
 

20
 

50
 

53
 

52
 

51
 

52
 

50
 7 50
 

51
 

52
 

50
 

53
 

24
5 

32
0 

27
8 

31
4 

31
2 

34
1 

34
8 

36
3 

35
2 

38
8 

37
3 

40
7 

37
6 

40
4 

44
2 

46
8 

23
2 

42
0 

33
1 

37
1 

26
5 

40
1 

-
G

 

+ 
34

 
-
 21

 
+

9
 

+
2

 
+ 

43
 

+
5

 

-
 1

9 

+ 
84

 
+ 

88
 

-
 4

3 

+ 1
43

 
+1

41
 

-
 22

 

-
 27

 

+l
oo

 
+1

14
 

+ 1
03

 
+ 

52
 

+1
52

 

2 
;; 

.1
58

 
.1

17
 

.1
13

 
.1

61
 

.1
43

 
.1

83
 

.2
35

 
.1

74
 

.2
01

 

.2
38

 

.1
74

 
.2

65
 

.2
53

 

.1
65
 

.l
i5

 
.3

02
 

.1
17

 

2
2

3
 

.1
63

 

.2
50

 
.1

84
 

.1
91

 

.l
o2

 
Fr

ag
. 3

.5
 x

 1.
5 
x 

1
 m

m
 

.1
37

 
2 

Fr
ag

. 
1.

5 
m

m
 

.0
99

 
Fr

ag
. 
1 

m
m

 
.2

08
 

.2
20

 

.2
70

 

Fr
ag

. 1
 m

m
 

Fr
ag

. 5
 x

 3 
x 

1.
5 

m
m

 
.0

71
 

Fr
ag

. m
ic

ro
sc

op
ic

 
.1

36
 

.1
40

 

.1
48

 

.0
89

 

.0
64

 
.7

85
 

.7
34

 
1.

41
3 

.5
85

 
.9

42
 

1.
2 

2.
0 

2.
0 

1.
6 

.0
83

 
.7

64
 

.0
89

 
.4

08
 

2.
1 

4.
2 

1.
01

8 
4.

1 

.0
80

 
.4

29
 

.0
75

 
.7

42
 

.0
80
 

1.
52

0 
.0

47
 

.3
69

 

2.
70

3 
3.
5 

1.
40

6 
6.

4 
2.

0 
3.

9 .5
65

 

.4
43

 
.3

25
 

.2
23

 
.3

92
 

.2
68

 

T
he

 f
ir

st
 1

0 
gu

in
ea

 p
ig

s 
ar

e 
gr

ou
pe

d 
as

 li
tt

er
m

at
e 

pa
ir

s 
of

 t
he

 s
am

e 
se

x,
 o

ne
 o

f 
ea

ch
 p

ai
r 

be
in

g 
th

yr
oi

de
ct

om
iz

ed
. 

T
he

 l
as

t 
12

 p
ig

s 
ar

e 
gr

ou
pe

d 
ac

co
rd

in
g 

to
 s

ex
 a

nd
 o

pe
ra

ti
ve

 p
ro

ce
du

re
. 



THYROIDECTOYY ON ADRENAL CORTEX HYPERTROPHY 649 

method of Loeb, and concentrated so that one cc was equivalent to 
0.1 to 0.5 g of dried gland. The daily dose was 1 or 2 cc. 

The principal data of the experiments are given in Table I. 
The adrenal glands of completely thyroidectomized guinea pigs 

and of those in which only minute fragments of thyroid were found 
were considerably and consistently smaller than the adrenals of the 
controls. This was true of both sexes. The greatest differences in 
adrenal weights of thyroidectomized and control animals were ob- 
served in the pigs injected for the longest time. In 3 instances where 
large thyroid fragments were found in thyroidectomized guinea 
pigs the weights of their adrenals were similar to those of the 
controls. The same observation was made by Emery and Winter.? 

Gonadectomy had little or no effect on the hypertrophy of the 
adrenals caused by injection of anterior pituitary extract. This 
confirms reports in the literature.2* '* ' Thyroidectomy and gonad- 
ectomy had essentially the same effect as thyroidectomy alone. 

Thyroidectomy, or subtotal thyroidectomy, tended to increase 
the weight response of the gonads and accessory reproductive or- 
gans to injections of anterior pituitary extract. This increased re- 
sponse was consistent and marked in the case of the uterus, but was 
not so consistent in the case of the prostate and seminal vesicles, or 
the gonads. The exceptions could not be correlated with other 
findings. Also, larger accessory reproductive organs in the thyroid- 
ectomized animals were not always associated with larger gonads. 
Most evidence in the literature indicates that thyroidectomy in- 
creases the response of the gonads and accessory reproductive or- 
gans to anterior pituitary stimulation."* =* '* 

The thyroid gland clearly plays an important part in the hyper- 
trophy of the adrenal cortex induced by anterior pituitary extract. 
The frequently observed hypertrophy of the adrenal cortex follow- 
ing the administration to animals of desiccated thyroid or thyroxine 
emphasizes this relationship of thyroid to adrenals." Other experi- 
mental evidence indicates the reciprocal nature of the thyroid- 
adrenal relationship. A rise in respiratory metabolism following 
sublethal injury of the adrenals was reported by Marine and Bau- 
mann" in rabbits, and was confirmed by Davis and Hastings'" in 

9 Amelmino, I(. J., Hoffmann, F., and Herold, L., Klin. Wschr., 1933, 2, 1944. 
loschockaert, J. A., Comp. Bend. SOC. Biol., 1931, 108, 431. 
11 Leonard, 8. L., PRoc. SOC. Ex€'. BIOL. AND MED., 1936, 84, 599. 
UF'luhmann, C. F., Am. J .  Physiol., 1934, 108, 498. 
13 Hoekim, R. G., J .  Am. Yea. Awn., 1910,56, 1724. 
14Marine, D., and Baumann, E., Am. J .  Physiol., 1921, 57, 135. 
15.Davi8, J. E., and Hastings, A. B., Am. J .  Physiol., 1933, am, 110. 
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mice. Previous thyroidectomy, when complete, prevented this rise 
in metabolism in rabbits.'" On the other hand, feeding a glycerol 
emulsion of fresh beef adrenal cortex to rabbits lowered the respira- 
tory metabolism." Oehme" obtained a similar lowering of metab- 
olism with an adrenal cortex extract in thyroxine treated guinea 
pigs. Also significant are the observations that feeding a residue of 
whole beef adrenal to dogs caused a marked increase in iodine con- 
tent of the thyroid gland,lg and that administering corticotropic 
hormone to dogs definitely lowered the blood iodine and caused 
involution of the thyroid gland to the colloid state.*' 
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Electrical Anesthesia in Rats. 

M. L. SILVER. (Introduced by R. W. Gerard.) 
From the Department of Physiology, University of Chicago. 

Electrical anesthesia in mammals, produced by means of a n  in- 
terrupted direct current, is reported by Leduc,' Robinovitch,2 von 
Neergard,3 and Ivy and Barry,* and denied by Sack and Koch.' 
Von Haareveld and Kok" obtained narcosis in the dog with a sinu- 
soidal current and Scheminzky and others' in the frog with a 
constant one. Conflicting results may have prevented the use of 
electro-narcosis in the clinic, yet it seems to offer much promise. 
This is a preliminary report of the successful production of an- 
esthesia in rats by a constant direct current. 

Large dry cells (145 volts), a graphite rheostat, a milliammeter, 
and a reversing switch are connected in series with a rat through 

- 
16 Marine, D., and Baumann, E., Am. J .  Physiol., 1922,59, 353. 
17 Marine, D., and Baumann, E., Am. J .  Physiol., 1925, 72, 248. 
18 Oehme, C., Klin. Wschr., 1936, 1, 512. 
19 Black, E. M., Hupper, M., and Rogers, J., Am. J .  Physiol., 1922, 59, 222. 
NReiss, M., and Peter, F., Zeitsch. gee. exp. Med., 1938, 104, 49. 
1 Leduc, S., Arch. d.'Elect. Med., 1902, 10, 769. 
2 Robinovitch, L. G., Sommeil Jlectrique, Jpilepsie dlectriQus d dlectrocution, 

3 von Neergard, K., Arch. fiir Klinische Chirurgie, 1923, laa, 100. 
4 Ivy, A. C., and Barry, F. S., Am. J .  Phys., 1932,99, 298. 
5Sack, G., and Koch, IT., 2. f. d. g. Exp. Med., 1933, 90, 349. 
6von Haareveld, A., and Kok, D. J., Arch. nedrl. Phys., 1934, 19, 24. 
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