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Thymic Atrophy and Lymphoid Hyperplasia in Mice Bearing Sarcoma 180. 

KENNETH SAVARD* AND F. HOMBURGER.~ 
From the Divisions of Experimental Chmtiotherapy nnd Clinical Zirvestigation, The  Sloan- 

K e t t e r h g  I i ~ t i t u t e  for  Cancer Research, S e w  Pork City.  

The changes in the size or weight of the 
thymus induced by various endocrine fac- 
tors have been assumed to parallel those oc- 
curring in lymph nodes.14 This is instanced 
by the concurrent hypertrophy of these tis- 
sues following adrenalectomyjJ' and the con- 
current atrophy after thyroidectomy,i.8 gona- 
dectomy,'.!' the administration of cortical hor- 
mones'O-l!! and pituitary adrenocorticotro- 
phin.'&l5 While this evidence strongly sup- 
ports the contention that the thymus acts as 
part of the lymphoid tissue, opinions to the 
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contrary are widely held1518 and have re- 
cently been reviewed.ls 

One of us recently describedm the pro- 
nounced hyperplasia of, and the increased 
nitrogen deposition in lymphoid tissue (as 
represented by the combined thymus and 
lymph node weight and nitrogen content) of 
male mice of the CFW strain bearing im- 
plants of Sarcoma 180. Independently, the 
other of us observed that Sarcoma 180 in fe- 
male mice of the same strain evoked a signifi- 
cant atrophy of the thymus.2l It thus appeared 
that under the conditions of these experiments 
identical factors could produce a simultaneous 
thymic atrophy and lymphatic hyperplasia. 
The present study demonstrates this fact. 

Experimental. Sarcoma 180 was implanted 
subcutaneously near the axil1az2 as previous- 
ly described'"."' into 12 male and 12 female 
CFW mice (Carworth Farm) of approximate- 
ly 18-20 g body weight; an equal number of 
untreated mice of both sexes served as controls. 
The latter group ( 6  animals per cage) re- 
ceived an amount of Purina Fox Chow equiva- 
lent to that consumed by the corresponding 
tumor bearing group and all animals were 
given tap water ad libitum; this control of 
food intake was later found to have no ap- 
parent effect on the tissue changes observed. 
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Twelve days following tumor implantation, 
all animals were sacrificed by cervical frac- 
ture following a 16 hour fast, during which 
water remained available. The thymus and 
3 lymph nodes (one axillary node from each 
side and one mesenteric node) were dissected 
from each animal and immediately weighed 
separately; other tissues were removed from 
these mice for additional studies which will 
be reported later. The weight of thymus and 
the combined weights of the three nodes, ex- 
pressed in mg of fresh tissue and as mg per 
100 g of final body weight are given in Table 
I. 

In a second experiment, female mice of the 
same strain, weighing 12 to 14 g were bypo- 
physectomized. Five days later Sarcoma 180 
was implanted in the usual way in one half 
of the animals, the remainder serving as con- 
trols. From the time of pituitary removal the 
mice were maintained as described above 
except for the replacement of drinking water 
by physiological saline solution. The animals 
were allowed to survive for ten days follow- 
ing implantation and during this time one half 
of the tumor bearing group had died, while 
only 2 of the hypophysectomized control group 
were lost. Both groups were then sacrificed 
and the tissues dissected and weighed as de- 
scribed above. The completeness of pituitary 
removal, already indicated by the cessation of 
growth over the experimental period, was veri- 
fied by histological examination of the base of 
the skull. Table I1 lists the weights of the 
thymus and the combined weights of the 3 
lymph nodes of the hypophysectomizd 
animals. 

The data shown in Table I 
and Fig. 1 demonstrate that mice of the CFW 
strain, bearing Sarcoma 180, exhibit atrophy 
of the thymus averaging 50% by weight, and 
an increase in lymph node weight of the order 
of 100%. No important sex difference was 
noted. Visual inspection indicated that the 
weight increase in the selected lymph nodes 
reflected a generalized change in the entire 
lymphatic system of the tumor bearing mice, 
a fact which has since been ~onfirmed.2~ The 
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Per  cent change over control values of t11;rnlu.; 
and lymph nodes wcights expressed as nig ~ I C I  
100 g of body might. The columns on the left 
refrr to  tbc intact animals; the oiiu on thc. T i g h t  
refrrs t o  thc  hypoph~sectomired mice. 

possibility of the hyperplasia being due to 
infection, regional lymphadenopathy or me- 
tastases of the tumor has been excluded in 
an earlier series by histological studies and a 
true lymphatic hyperplasia established by the 
clear cut increase in nitrogen content of these 
nodes.'" There was thus, under the conditions 

of the experiment, a distinct dissociation of 
the response of the thymus and of the lymph 
nodes to the presence of growing Sarcoma 
180. 

In view of the fact that the growth of 
Sarcoma 180 in the CFW strain of mice is 
accompanied by adrenal changes indicative of 
an increased stimulation of the latter organ by 
the anterior pituitaryz1 the possibility of a 
relationship between the endocrine system 
and the lymphatic and thymic changes was 
considered. The results of the second ex- 
periment shown in Table I1 indicate however 
that in the hypophysectomized animal, the 
growing tumor evoked a thymic atrophy and 
lymphatic hyperplasia, though to a lesser de- 
gree than in the intact animal; the adrenal 
hypertrophy and lowered ascorbic acid levels 
induced by the tumor in the intact animalz1 
were, on the other hand, not observed in the 
hypophysectomized mi~e .2~  It is thus im- 
plied that the thymic and lymphatic changes 
are not mediated through the pituitary-adren- 
a1 system. 

Summary. 'Transplanted Sarcoma 180 after 
12 days of growth evokes thymic atrophy and 
lymphatic hyperplasia in mice of the CFIV 
strain. These changes are not prevented by 
hypophysectomy, thereby excluding pituitary- 
adrenal mediation. 
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Response of Guinea Pigs to Diets Deficient in Choline. 
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The hepatic choline concentration of the 
cholinedeficient rat, when calculated on a 
fat-free basis, is not lower than that of nor- 

with the observation that the choline oxidase 
1 Jacobi, H. P., and Baumann, C. A., J .  Biol. 

Ckem., 1942, 142, 65.  

activity of the fatty livers of choke  deficient 
rats is markedly suppressed3 and the sugges- 
tion advanced that it is the dimminished choline 
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