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Some Factors Influencing Thymus Nitrogen Content of the Immature 
Male Mouse. (18733) 

PRESTON L. F’ERLMAN AND JAMES W. CASSIDY. (Introduced by Richard Tislow.) 
From the Biological Research Laboratories, Schering Corporation, Bloomfield, N .  1. 

White and Dougherty( 1) have demon- 
strated that the adrenal cortex is involved in 
regulating the nitrogen content of lymphoid 
tissue. I t  is to be noted, however, that their 
results were obtained on pooled lymphoid tis- 
sue which included the thymus, spleen, and 
lymph nodes. S o  studies have been reported 
on the changes in nitrogen content of each in- 
dividual type of lymphoid organ. Apparently, 
it has been assumed that all lymphoid tissues 
respond in an identical manner although the 
data of Andreasen ( 2 )  suggest that differences 
between the various lymphoid tissues may be 
expected. 

We wish to report certain observations on 
the mouse thymus gland which reveal that 
neither the stress resulting from a 48 or 60- 
hour fast nor the short term administration of 
cortisone acetate ,has a significant effect on the 
total nitrogen content of the thymus, despite 
the fact that both the fasting and the cortisone 
administration produce a marked decrease in 
the weight of this organ. On the other hand, 
data are presented which indicate that certain 
other steroids can cause a significant decrease 
in the total nitrogen content of the thymus. 

Immature male mice (Manor Farms), 
weighing between 13-17 g at  lthe beginning of 
the experimental period, were used. Animals 
had access to water during the fasting 
period. Cortisone acetate was employed 
as an aqueous suspension; the other steroids 
were administered in oil solutions. The dos- 
age and injection schedules are given in Table 
I. A t  the end of the experimental period, the 
mice were anesthetized witsh ether and the 
thymus and spleen of each animal were re- 
moved, weighed, and each organ used for 
Kjeldahl digestion. Semi-micro Kjeldahl 
analysis for total nitrogen was employed. 
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Table I contains the data obtained from typi- 
cal experiments. The fact that no significant 
decrease in thymus nitrogen occurs following 
fasting or cortisone administration, despite the 
marked weight loss, and raises the question 
as to what components are responsible for this 
loss. Preliminary observations indicate that 
it cannot be accounted for by a change in 
glycogen or “lipid” con tent. 

White and Dougherty(1) observed a de- 
crease in pooled lymphoid tissue nitrogen 
which occurred after fasting or after adminis- 
tration of adrenal corltical extract and this 
may be explained by ithe fact that the various 
lymphoid organs do not respond in the same 
manner or to the same degree. This is clearly 
evident from the data on the effect of fasting 
and cortisone treatment on spleen weight and 
total nitrogen content (Table I). A signifi- 
cant decrease in the total nitrog0n content, as 
well as in the weight, occurs following both 
experimental situations. 

It is particularly interesting that the 
steroids which reduce thymus nitrogen, in 
addition t o  their well-known endocrine effects, 
are also known protein anabolic compounds 
(3) .  These steroids do not appear to affect the 
nitrogen content of the spleen in any pre- 
dictable manner as compared to their effect on 
thymus nitrogen. It is possible that a change 
in dosage or duration of administration will 
resolve Ithis matter since ‘the difference ob- 
served in the mponse of the two organs may 
be one of degree rather than kind. 

Tlhe decreasing mder of effectiveness of tbe 
vaxious steroids, at the one dose level studied, 
in reducing the thymus nitrogen content 
(methylandrostanediol > testosterone propio- 
nate > p-estradiol > estrone > desoxycurti- 
costerone acetate > m&ylandrostenediol > 
progesterone) is remarkably similar to the 
decreasing order of renotrophic (anabolic) 
effectiveness as reported by Kochakian(3) 
and confirmed in this laboratory (unpub- 
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TABLE I. Influence of Faeting and Certain Stemids on Wtt and Total Nitrogen Content of Thymus 
and Spleen.' 

No. Daily T d a l  Thymue To ta.1 Spleen 
Treatment t mice dose,mg thymusN wt apleen N wt 

Control, fed 10 
F a t e d ,  48 hr 10 
Control, fed 10 
Pasted, 60 hr 1 0  
Control, saline 9 
Cortisone acetate 10 

17-methylandroetane- 8 

Testosterone propionate 7 
3/3,17@-di0l 

@-&radio1 8 
Fatrone 7 
Desoxycorbioosterone acetate 7 
17-methyl- Ahndrostene- 7 

Progesterone 7 

Corvtrol, oil 7 

38, I'lP-di01 

T&ostemne succinate ' 6  

9.4+ .7 250 2 26 13.8 2 .7 
10.0 .5 153 & 18$ 10.9 f .9 

10.4 f .7 11.1 2 19 11.4 2 1.0 
0.1 ml 7.3 f 3 312 2 10 11.7 +, .4 

1.5 S.6 f .6 15'82 5 16.9 2 2.2 

1.5 -5.2 k .S 159 f 17 13.4 2 1.3 
1.5 6.1 2 .S 151 2 18 11.0 2 1.0 

6.4 2 .3 19% 1.3 8.6 2 1.0 1.5 
1.5 7.6 2 .3 2Q7 2 23 13.6 f 2.3 

- 
- 

10.6 2 .3 322 2 20 13.8 k .5 - 
- 

3.0 7.1 2 .7 185 & 7 7.5 & .5 

1.5 5.2 +- .,5 2.16 +_ 15 11.3 2 1.2 

1.5 7.8 k .4 219 2 2r2 9.4 .7 
1.5 7.9 2 .5 22.1 & 16 12.2 & 1.0 
0.1 ml 8.0 f .6 255 2 15 11.9 -e .8 

410 +, 18 
265 +, 18 
438 f 32 
253 f 36 
352 -c 14 
630 * 32 
439 f 31 

365 +, 29 
362 -c 36 
283 2 20 
302 & 24 
445 +, 74 

299 f 19 
383 * 10 
337 f 2 r l  

+t Thymus and spleen wt expressed in mg/100 g body wt; -thymu8 and spleen N as mg N/total or- 

t All steroids inj. eubcut. daily for 3 days. 
$ Italicized paluee are significantly different from their wntrols at the 570 level of confidence. Val- 

gad100  g body wt. 

ues reported are mean % standard error. 

lished). It appears quite possible that these 
results may farm the basis fur a suitable 
screening procedure for protein anabolic c m -  
pounds. The physiological significance of this 
apparent relationship between thymus nitro- 
gen depletion and protein anabolic steroid 
activity is being currently investigated. 

Summary. Neither the stress resulting 
from a 48 or &hour rfast nor the adsminis- 
ntration of cortisone acetate has a significant 
effect on the total nitrogen content of the 
mouse thymus gland. On the other hand, it 
appears that the protein anabolic steroids in- 

3. Kochakian, C. D., Am. .I. Physiol., 1944, v141, 
319. 

duce a significant decrease in the thymus total 
nitrogen content. 

Addendum. After this work was completed, 
the paper by Adams and White(4) came to 
our awntion. Their data, in agreement with 
our results, show that a 48-hour fast has no 
effect on the protein content of the thymus 
nodes. 
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