
UNILATERAL ADENECTOMY IN CRETINS 817 

4. Meeker. D. R., Kesten, H. D., Jobling, J. W., 

5 .  Pitt-River, R., Trahler, W. R., Brit. J. Ex#. 

6. Friedman, M., Byers, S. O., Rosenman, R.  H., 

7. Beher, u'. T., Anthony, W. L., Baker, G. D., 

8. Beher, W. T., Baker, G. D., Anthony, W. L., 

9. Horlick. L.. Katz, L. N., J. Lab. and Clin. Med., 

10. Peterson. J. E., Hirst, A. E., Circulation, 1951, 

11. Peterson, D. W., PROC. SOC. E n .  BIOL. AND 

12 .  Peterson, D. Mi., Nichols, C. W. J., Shneour, 

13. Sperry! W. M., Webb, M., J. Biol. Chem., 1950, 

14. Folch, J.. Lees, M., Stanley, G. H. S., ibid., 

ibid., 1933, v10, 337. 

Path., 1937. v38, 97. 

PROC. SOC. EXP. BIOL. AND MED., 195'1, v95, 586. 

Circulation Res., 1956, v4, 485. 

ibid., 1957, v3. 202. 

1949, ~ 3 4 ,  1427. 

v3, 116. 

MED., 1951, vZ3, 143. 

E. A., J. Szrtr., 1952, v47, 57. 

v187, 97. 

1957. ~ 2 2 6 .  49i, 

15. Fiske, C. H., Subba-Row, Y., ibid., 1925, v66, 

16. Pollak, O., Circulation, 1953, v7, 696. 
17. Davis, W. W., Tr. New York Acad. Sc., 1955, 

v18, 123. 
18. Hernandez, H. H., Peterson, D. W., Chaikoff, 

I. L., Dauben, W. G., PROC. SOC. EXP. BIOL. AND MED., 
1953, v83, 498. 

19. Glover, J., Leat, W. M. F., Morton, R. A., 
Biochem. J. ,  1957, v66, 214. 

20. ~ , Green, C., ibid., 1957, v67, 308. 
21. Anitschkow, N., Verhandl. deutsch. path. Ge- 

22. Bevans, M., Davidson, J .  D., Kendall, F. E., 

23. Biggs, M. W., Kritchevsky, D., Circulation, 

24. Curran, G. L., Costello, R. L., PROC. SOC. EXP. 

25. Shipley, R. E., Pfeiffer, R., Marsh, M. M., An- 

375. 

sellsch., 1923, v23, 473. 

A.M.A. Arch. Path., 1951, v51, 288. 

1951, v4, 34. 

BIOL. AND MED., 1956, v91, 52. 

derson, R. C., Circulation Res., 1958, v6, 373. 

Received June 2, 1958. P.S.E.B.M., 1958, v98. 

Unilateral Adenectomy in the Cretin Rat.*t (24194) 

EUGENE H. HORN AND MARIO B.  LOMONACOS (Introduced by J. M. Wolfe) 
Dept .  of Anatomy, Albany Medical College of Union University, Albany, N .  Y .  

Compensatory enlargement of the remain- 
ing organ of a paired organ system generally 
occurs following unilateral removal of the 
adrenal ( 1 ) . kidney (2,3 ) , ovary (4) ,  and tes- 
tis( 5 ) .  Factors which alter this response to 
sub-total removal of organ tissues include age, 
diet (6,7). sex. time between operation and 
autopsy. castration( 8 ) ,  hypophysectomy(9, 
10 , l l )  and thyroidectomy(9). Prior studies 
have principally involved the use of adult eu- 
thyroid rats. S o  data, however, have come 

*These studies have been aided by grants from 
A. H. Robins Co., Richmond, Va., given by Com. 
on Research and Fellowships, Albany Medical Col- 
lege of Union University, and Nat. Inst. of Arthritis 
and Metabolic Diseases, U.S.P.H.S. 

t The authors wish to thank Drs. J. M. Wolfe and 
E. M. Bopdanove for their assistance in preparation 
and interpretation of the pituitary cytological data. 

S Supported as Medical Student Part-time Re- 
search Fellow. U.S.P.H.S. Present address: Roches- 
ter General Hospital, Rochester, N. Y. 

to our attention in which compensatory en- 
largement of organs was compared in imma- 
ture hypothyroid (cretin) rats and euthyroid 
controls of the same age. 

Materials and methods. Inbred Vanderbilt 
rats, maintained, ad libitum, on Purina Fox 
Chow (meal) and tap water were used. 
Cretins were obtained by feeding 0.5% 
thiouracilO in Purina Fox Chow to pregnant 
rats and subsequently to them and their lit- 
ters from the 14th-16th day of gestation to 
end of experiment. Controls were maintained, 
with their mothers, on the same regimen with- 
out the thiouracil. Only male control and 
cretin rats whose body weights a t  30 days 
ranged 100 to 109 g and 29 to 36 g, respec- 
tively, and female controls and cretins whose 
body weights were between 83-88 g and 28-35 
g, respectively, were utilized. At 30 days of 

0 Thiouracil was generously supplied by Dr. J. M. 
Ruegsegger, Lederle Labs. 
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age either the left adrenal, thyroid lobe (in- 
cluding half of the isthmus and imbedded 
parathyroids), testis, ovary or kidney was re- 
moved from cretin and control rats under 
ether anesthesia. Unilateral removal of non- 
reproductive organs was performed in both 
sexes. The ablated organs were cleaned and 
weighed on a torsion balance to the nearest 
0.5 mg and fixed in Orth’s fluid. On the l.5th 
post-operative day the animals were killed 
with ether and the following organs removed 
and weighed : testes. seminal vesicles. ventral 
prostate. ovaries, uterus (fluid expressed). 
liver, kidneys. thyroid. adrenals. heart (void 
of blood) and hypophysis. Unoperated male 
and female cretin and control rats were cimi- 
larly studied at  both 30 and 45 days of age. 
Testes. ovaries. adrenals and kidneys were 
fixed in Orth’s fluid. embedded in paraftin. 
sectioned at  9 IL and stained with Harris‘ he- 
niatosylin and eosin. Pituitary glands were 
fixed in Zenker-formol solution. Sections 
(4  p thick) of each gland were stained with 
aldehyde fuchsin according to Halmi’s tech- 
nic( 12) .  Other sections ( 6  p thick) were 
stained by the periodic-acid Schiff technic. 
The response of a residual gland was evalu- 
ated, not by comparison with the previously 
excised contralateral gland. but rather. with 
the non-excised homolateral gland of an in- 
tact control or cretin of the same age( 13) .  

Rcsults. Pituitaries of intact male and fe- 
male cretin rats contained rather small. very 
sparsely scattered gonadotrophs and thyro- 
trophs. virtually no acidophiles. and revealed 
no apparent sex difference. On the other 
hand, intact control rat pituitaries appeared 
to have attained the glandular appearance de- 
scribed for the adult with fewer gonadotrophs 
in the hypophyses of femaIe rats. There was 
an apparent hypertrophy of gonadotrophs in 
only unilaterally castrated control rats of 
both sexes. These cells appeared large, pale 
staining. but not vacuolated. There was no 
change in number of gonadotrophs. Thyro- 
trophs, in pituitaries from all cretins of both 
sexes, appeared as only very early thyroidec- 
tomy cells and were not vacuolated. 

Adrenal compensatory hypertrophy in 
cretins of both sexes was only 2 5 %  of that 

observed in control rats (Table I). 
In male and female control rats, hemi-thy- 

roidectomy resulted in 48.4% and 43.8% 
compensatory hypertrophy, respectively, of 
the remaining thyroid tissue. On the other 
hand, no significant hypertrophy of the al- 
ready maximally stimulated residual thyroid 
lobe was detected in cretins of either sex. 

There was no statistical difference in per 
cent compensatory hypertrophy of the remain- 
ing kidney, of either sex. of cretin or control 
rats as judged by weight (Table I ) .  

Ovarian compensatory hypertrophy was sig- 
nificantly greater in cretin rats (34.4%) than 
in euthyroid controls (23.176). Follicular 
hyperplasia was apparent in ovaries of both 
thiouracil-fed rats and controls following uni- 
lateral castration. KO significant difference 
between uterine weights of hemi-ovariecto- 
mized rats (cretin or controls) and their re- 
spective intact counterparts was discerned. 

Ability of cretins to compensate lost tes- 
ticular tissue was 5 times greater than that of 
controls. Despite the dramatic increase in 
testis weight. no concomitant increase oc- 
curred in weights of accessory ses organs of 
either group. 

Although there was pronounced testis hy- 
pertrophy in unilaterally orchidectomized 
cretins. no germinal elements more mature 
than primary spermatocytes were found. On 
the other hand, mature spermatozoa were 
present in both intact and hemi-orchidecto- 
mized euthyroid control rats. Hypertrophy 
of the seminiferous tubules was obvious in 
residual testes of both control and cretin rats 
following unilateral castration. 

Cretinism did not appear to 
produce differential or selective effects upon 
splanchnic and somatic growth. inasmuch as 
renal and body weights remained parallel, but 
impaired. This is in agreement with the con- 
stant relation maintained between renal and 
whole body growth rates of intact rats(6,14). 
Neither did cretinism affect degree of renal 
compensatory hypertrophy. On the other 
hand, responses of certain endocrine glands to 
unilateral removal, in the cretin, differed 
markedly from that of the kidney for there 
was decreased response of adrenals, apparent 

Discussion. 
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TABLE I. Comparison of Extent of Compensatory Hypertrophy of Various Glands 15 Days after Uni- 
lateral Adenectomy in 30-Day-Old Cretin Rats with That in  Control Rats. 

9'0 hyper- Body wt (g) at start  
No. rats and end Raw$ (mg/100 g )  a t  autopsy trophy 6 

Unil;i ter;il 9 8  9 8 ? 8 9 8  
Adreiialec t only 

"Int:wt controls 
Operntctl " 

t Intact cretins 
Opcra ted " 

Thproiclcctomy 
"Int ac t con t r 01s 
Operated " 

t I n t w t  crctins 
Opera ted " 

Nephrec to1n;v 
"Intact ColltrOlS 
Operated " 

tIntnct cretins 
Operated " 

Ovariec toai;v 
"Intact ~~ l l l t ro l s  

t Iiitac t cretins 
01-'er:t tccl y y  

Operated ' *  

Orchidcc. toniy 
"Intact C.olltrOlS 
Operated " 

tInt,act cretins 
Operated " 

8 8  
9 8  
8 8  
7 8  

8 9  

7 7  

8 8  

7 6  

9 

8 

8 

12 

85 135 
87 139 
30 51 
31 52 

83 131 

33 54 

85 131 

35 53 

87 133 

35 57 

105 163 
103 183 
32 51 
34 60 

107 163 

36 54 

104 161 

34 52 

102 161 

33 50 

8.9 & .1 (12.0) 6.3 .2 (10.4) 
12.9 rt .4 (17.9) 8.9 2 .1 (16.1) 
7.8 2 .2 ( 4.0) 6.9 +_ .3 ( 3.4) 
8.8 3- .2 ( 4.6) 7.6 e .2 ( 4.5) 

4.1 .1 ( 5.5) 3.3 e .1 ( 5.5) 

34.9 &1.8 (17.8) 37.4 e1.6 (19.1) 
35.4 k 2 . 2  (19.1) 38.6 k2.5 (20.7) 

5.9 -+ .3 ( 7.2) 4.9 f .2 ( 8.2) 

440-1- 6 (602) 462 & 21 ( 753_) 
6 l 5 k  12 (809) 6 5 6 2  16 (105r) 
516 2 15 (263) 494 -+ 9 ( 252) 
733 2 2 2  (393) 6 9 1 2  18 ( 359) 

20.4 3- .6 (27.1) 
25.1 e1.2 (33.3) 
16.6 3- .9 ( 8.5) 
22.3 21.1 (1.2.7) 

546-1- 15 ( 885) 
639 & 9 (1030) 
2 6 4 k  8 ( 136) 
488 3- 12 ( 244) 

44.9 41.3 

12.8 10.7 

43.8 48.4 

1.4 3.2 

37.9 42.0 

42.0 39.9 

23.1 

34.4 

17.0 

84.8 

* Indicates same group of intact controls, 
$ R G K  = Right glandular wt in  mg/lOO g body wt. Actual organ mt appears in parentheses. 

t Iiidicates same group of intact cretins. 

RGW (opera.ted) - RGW (intact) 
RGW (intact) 

"/'c hypert.rophy = x 100. 

absence of compensatory response in the thy- 
roids, and an increased degree of compensa- 
tory hypertrophy of ovaries and testes. 
Maintenance and growth of these latter glands 
depend largely upon specific trophic hormone 
stimulation. but no such specific dependence 
of the kidneys has been demonstrated. On 
the other hand, the parallelism between renal 
and body weights might well reflect decreased 
growth hormone secretion. The well-known 
paucity of pituitary acidophiles in hypothy- 
roid rats was apparent in the cretins. The 
catholic influences of growth hormone, how- 
ever, could scarcely be expected to affect 
splanchnic and somatic growth selectively. 

Thyroid hormone deficiency may ( 1 5-  18) 
or may not(9.19) result in adrenal atrophy. 
Winter and Emery( 9) reported that thyroid- 
ectomy affected neither size of adrenal nor 

degree of compensatory hypertrophy in the 
adult rat. Our data indicate roughly only 
1270 adrenal compensatory hypertrophy in 
the cretin, compared with 44% in the normal 
rat. The virtual absence of pituitary acido- 
philes in cretin rats might possibly account 
for the decreased adrenal response. 

Absence of thyroid gland compensation in 
cretin rats may probably be explained as in- 
ability of an already maximumly stimulated 
thyroid to respond to the additional stimulus 
of hemi-thyroidectomy. 

An increase in the number of gonadotrophs 
in pituitaries of cretin rats following unilateral 
castration might readily account for the ob- 
served increased response of testes and 
ovaries. However, the essentially chrom- 
phobic nature of the pituitary glands of intact 
cretins mirrored the appearance of pituitaries 
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from hemi-castrated cretins. I t  would seem. 
therefore, that either rapid depletion of gona- 
dotrophin from these cells had occurred or 
that a slight, but sustained. secretion of hor- 
mone stimulated a very sensitive residual 
gonad. The increased sensitivity of testes and 
secondary sex organs of thyroidectomized ani- 
mals( 19.20) and of ovaries of thiouracil-fed 
rats( 2 1,22 ) to gonadotrophins seems to sup- 
port the latter possibility. 

The various peripheral effects of hypothy- 
roidism upon target-organ responses to pitui- 
tary hormones( 19-22) must be considered in 
interpreting our data. On the other hand. 
the effect may be central. so that the imbal- 
ance of the pituitary-thyroid axis in the cre- 
tin, induced by thiouracil administration, 
affects other pituitary-target-organ axes and 
thereby mechanisms through which compen- 
sation normally occurs are either hampered 
or facilitated. 

SummarJl. Degree of compensatory hyper- 
trophy of various glands in the cretin rat was 
compared with that in euthyroid controls. 
Per cent renal compensatory hypertrophy in 
the cretin of either sex was equal to that of 
the normal animal. Compensatory responses 
of certain endocrine viscera. however. are 
dramatically affected. Such responses appear 
to be greatly lessened in adrenals, virtually 
abolished in thyroids. and markedly increased 
in testes and ovaries of cretin rats. Correla- 
tions of various glandular responses with pitui- 
tary cytology are considered. 
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Latex Agglutination Test for Disseminated Lupus Erythematosus.* (24195) 

CHARLES L. CHRISTIAN,+ RICARDO MESDEZ-BRYAX: AND DANIEL L. LARSON 
Dept . of  Midicini ,  Colicin bia Z'nioersit y Col l fgp  o f  Phjfsicians and Szrrgeons, and Edward Daniels 

Fnirlkner .4rt hrifis Clink, Pwsbyt ir ian Hospital, X. Y .  Ci ty  

Evidence has been presented which suggests 
that the LE cell factor reacts specifically with 

materials of nuclear origin. Holman and Kun- 
kel( 1) and Friou( 2 ) ,  using immunofluores- 
cent technics, have demonstrated localization 

Fn . seminated lupus erythematosus ( DLE) onto 

* Supported in part by U.S.P.H.S. Grant. 
fpostdoctoral Fellow, Arthritis and Rheumatism Of Y globulin from sera Of patients with dis- 

- --. 
$ Trainee, U. S. Public Health Service. whole nuclei and nucleoprotein. Robbins e t  


