
ROLE OF DISTURBANCES OF ENDOCRINE EQUILIBRIUM IN INDUCTION 

OF BRAIN TUMORS WITH METHYLNITROSOUREA 

V. A. Enish, R. Vartsok, UDC 616.831-006:092.9:616.43 

and D. Schreiber 

Analys is  of data in the l i t e r a tu re  and of exper imenta l  findings showed that d i s turbances  of the endo- 
c r ine  balance  in r a t s  (after  x - r a y  i r rad ia t ion  of the gonads, injection of methyl thiouraei l ,  o r  cas t ra t ion)  
does not af fec t  the incidence of t umors  of the nervous  sys t em induced by me thy ln i t rosourea .  

Recent  expe r imen t s  in neurooncology have shown that t umors  of the nervous  sy s t em can be induced 
by a number  of chemica l  compounds,  v i ruses ,  and biological ly ac t ive  radiat ions~ By no means  al l  an ima t s  
respond in the same  way to the earcinogeno Animals  a r e  always found which do not develop tumors  under 
p a r t i c u l a r  expe r imen ta l  conditions~ It  thus follows that  additional and, as ye t  unknown, fac to r s  a r e  p r e s e n t  
which exe r t  some  influence on neop lasm development .  

Dimant  and c o - w o r k e r s  [1] have d i scussed  an impor tan t  p rob lem in neurooneology, the conditions of 
appea rance  of b ra in  t umors .  They concluded f rom their  expe r imen t s  that: "Bes ides  the d i rec t  act ion of 
the carc inogen  on t i s sue  of the cen t ra l  nervous  sys t em,  an e x t r e m e l y  impor tan t  role  in the genes is  of b ra in  
t u m o r s  induced by me thy ln i t ro sou rea  is p layed by ce r ta in  other fac tors ,  p r i m a r i l y  the neuro -endocr ine  
s y s t e m  regulat ing h o m e o s t a s i s . "  

In this p a p e r  the r e su l t s  obtained by Dimant  and c o - w o r k e r s  as well  as pe r sona l  observa t ions  on the 
ro le  of endocr ine  d i s tu rbances  in the induction of t umors  of the nervous  s y s t e m  in r a t s  by me thy ln i t ro -  
sou rea  a re  analyzed.  

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

Dimant  and c o - w o r k e r s  c a r r i e d  out the i r  expe r imen t s  on 42 noninbred r a t s  rece iv ing  weekly injec-  
t ions of me thy ln i t r o sou rea  solution. In addition, they induced a d is turbance  of "hormonal  homeos t a s i s "  
in 30 an imals  by x - r a y  i r rad ia t ion  of the gonads (group 1) or  repeated  injections of methyl th iourac i l  (group 
2). The r ema in ing  12 an imals  acted as  cont ro ls  (group 3). They r e p o r t  that  34 r a t s  r emained  al ive at the 

TABLE 1. Incidence of Bra in  T u m o r s  f rom Data Given 
by Dimant  and C o - w o r k e r s  [1] 
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TABLE 2. Resul ts  of Pe r sona l  Exper imen t s  
on Induction of Tumors  of the Nervous  System 
with Methyln i t rosourea  in Cas t ra t ed  and Intact  
Ra ts  
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t ime when tumors  appeared.  However, in the subsequent discussion of their results ,  Dimant and co-workers  
cite f igures  given in Table 1. Their  conclusions are  thus apparently based on resul ts  obtained in 23 ex-  
per imenta l  animals. 

The number of observations is of considerable importance in ensuring a correct interpretation of 
experimental results. Sound conclusions concerning the significance of observed changes can be deduced 
even from a small number of cases if their statistical analysis is correct. However, Dimant and co-workers 
did not use statistical methods when determining the significance of the differences which they found in the 
incidence of brain tumors in their experimental and control groups. However, even if they had used such 
an approximate statistical criterion as the confidence interval, it would have shown them the need for care 
when deducing their conclusions. Confidence intervals have been determined for Dimant's material (Table i). 
It is clear from Table 1 that there is no significant difference between the results of the various experi- 
mental groups, and consequently, that disturbance of the endocrine balance had no effect whatever on the 
incidence of brain tumors. This was confirmed by our own experiments on adult male Wistar rats. Some 
animals were castrated a few days before the beginning of the experiments. A freshly prepared solution of 
methylnitrosourea [2] was then injected into the caudal vein once every two weeks (each dose i0 mg/kg 
body weight). 

The results of these experiments are given [n Table 2. Only those animals which survived i00 days 
after the beginning of the experiments were considered. As Table 2 shows, in these experiments the con- 
fidence intervals  overlap a lmost  completely.  Consequently, the observed difference in the number  of tumors  
in these exper iments  also is not s ta t is t ical ly  significant. 

The paper of Dimant and co -worke r s  contains other mis takes  or inaccuracies .  For  instance, they 
descr ibe  that the experiments  were ca r r i ed  out on male ra ts  and a disturbance of endocrine equilibrium 
was produced by i r radiat ion of the ovaries.* Later,  the animals were  injected with 1% methylni t rosourea  
in a dose of 5 rag/body weight. This means  that a r a t  weighing 100 g received 0.05 ml of solution. It must  
have been very  difficult to give the co r r ec t  dosage with this concentrat ion.  

Hence, neither f rom the resu l t s  of experiments  undertaken by Dimant and co -worke r s  nor our own 
findings can p e r m i t t h e  conclusions to be drawn that a disturbance of the hormonal balance in rats  influences 
the frequency of tumors  of the nervous sys tem induced by methylni t rosourea .  This does not rule out the 
possibil i ty that fur ther  investigations on a much la rger  ser ies  of cases  would demonstrate  such an influence. 
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