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The authors conclude f rom the analysis  of their  own observat ions and data in the l i te ra ture  
that a significant connection exists between the incidence of bra in  tumors  in ra t s  and d i s -  
turbances  of the hormonal  balance produced by x - r a y  i r radiat ion and adminis t ra t ion of 
methylni t rosourea.  

Since the d iscovery  that the carcinogenic action of cer ta in  n i t rosoamines  on nerve t issue is c h a r a c -  
ter ized by selectivity [7, 8], conflicting facts have been repor ted  in the l i te ra ture  summar iz ing  recent  find- 
ings [5, 6, 9, 10, 12] with respec t  to the incidence and localization of tumors  induced by these compounds in 
the nervous system. Since the wr i te rs ,  f i r s t  a t tempts to reproduce these experiments  on noninbred ra t s  
were unsuccessful,  like corresponding experiments  by other workers ,  it was next decided to adminis ter  the 
carcinogen (methylni trosourea - MNU) to experimental  animals with a pre l iminar i ly  induced hormonal 
imbalance. 

Since half the animals  taking par t  in such experiments  developed bra in  neoplasms in the course  of a 
year ,  it was decided to publish the p re l iminary  resu l t s  of these investigations in order  to concentrate  a t ten-  
tion on the fact that brain  tumors  have been induced under the experimental  conditions used [1]. Naturally, 
since the experiment was incomplete, it was impossible to make a final analysis  of its resul ts ,  and this fact 
has been commented upon [6]. 

The final resul ts  of these experiments  a re  descr ibed below. 

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

The experimental  methods used were descr ibed previously [1]. The resul ts  a re  given in Table 1. 
Statistical analysis  of the material,  in order  to reveal  the influence of hormonal imbalance on the incidence 
of brain  tumors  in the experimental  groups of animals compared with the control ,was ca r r i ed  out by the 
method of analysis  of empir ical  distributions, by calculating the c r i te r ion  of cor respondence  X 2 most  ade-  
quate for such cases ,  with the introduction of Yates, s cor rec t ion;  a parallel  determinat ion of the measure  
of agreement  was made by means of the coefficient of correla t ion,  with an a s se s smen t  of i t s  significance 
[3, 4]. Values of the probabil i t ies of the X 2 c r i t e r ion  for the groups compared are  summar ized  in Table 2. 

As the resul ts  given in Table 2 show, compar ison  of the experimental  group of females (1) with the 
control (3) and the combined control  (3 + 4) revealed no stat is t ical ly significant associat ion between the in- 
cidence of bra in  tumors  and hormonal  imbalance due to x - r a y  i r radiat ion of the ovar ies .  

In all of the other  experimental  groups compared,  hormonal  imbalance had a definite effect on the inci-  
dence of brain neoplasms induced by MNU; an average  degree of cor re la t ion  is found between ttle incidence 
of tumors  and hormonal  dis turbances  (r = 0.35-0.5, P < 0.05). 

Histological examination of the ovar ies  f rom the animals of group 1 showed the development of folli-  
cular  cysts  (and, consequently, of hormonal dis turbances in the form of endogenous hyperestrogenizat ion)  
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TABLE l .  R e s u l t s  of Induct ion  of B r a i n  T u m o r s  in Ra t s  by In t r avenous  In jec t ion  of MNU* 

Groups  of a n i m a l s  Experimental conditions 

Total  in con t ro l  g roups  3 and 4 

at  b e g i n -  
n ing  of 
e x p e r i -  
m e n t  

N u m b e r  of a n i m a l s  

a t  t i m e  
of a p p e a r -  
ance  of 
f i r s t  t u m o r  

I 
1 emales) X-ray irradiation on I0 I 9 

ovaries J 
[ 

2 (emales) Feeding with MNU 20 16 

Total in experimental groups 1 and 2 30 25 

3 (emales) Control 1 12 9 

4 nales) Control 2 8 8 

20 17 

with 
b r a i n  
t u m o r  

5 

10 

15 

1 

2 

without 
brain 
tumor. 

4 

6 

I0 

8 

6 

14 

*Results of a control group of the series carried out at the same time on 8 males are given 
in this table. 

TABLE 2. Va lues  of C r i t e r i o n  of C o r r e l a t i o n  0(2) and P Ca lcu la ted  f r o m  T a b l e s  

of Con t ingency  (2 • 2) 

Group of a n i m a l s  c o m p a r e d  

1-3 
2-3 

1 + 2 - 3  

1-3 + 4  

2-3 + 4  
1 + 2 - 3 + 4  

i nde x  

--7- 
2.2 > 0.10 
4.26 < 0.05 
4.5 < 0,05 

2.3 > 0.10 

5.19 < 0.05 
5.7 < 0.05 

Note 

Comparison of experimental 
groups with control group 
of females 

Comparison of experimental 
groups with combined control 
group (females + males) 

in only 6 of the 9 rats. In 5 of these 6 rats, brain tumors also developed (according to Ird [2], after irradi- 
ation of the ovaries under similar conditions follicular cysts developed in 65% of cases). If the value of the 
coefficient X 2 is calculated for this relationship, in this group its value is 6.34 (P< 0.02), and the coefficient 
of correlation r = 0.65 (P < 0.05). In this series of the experiment also, a definite association was thus 
established between the hormonal imbalance and induction of brain neoplasms by MNU. 

Another fact which deserves equal attention is that, according to data in the literature, the incidence 

of brain neoplasms in rats following administration of MNU (in roughly identical experimental conditions) 
was largely dependent on the line of experimental animals used. For instance, Druckrey et al. [8], using 
line BDII rats, induced brain neoplasms in 30 of 37 animals (in 7 of 7 in series I, in 9 of 12 in series If, and 
in 14 of 16 in series Ill), while J~tnisch et al. [6, I0], using Wistar rats, obtained tumors of the nervous sys- 

tem in 7 of 18 rats (2 brain tumors, 5 neuromas) and in 20 of 30 rats of line E. 

Comparison of the incidence of tumors of the central nervous system in animals of line BDII and 
Wistar, and line E and Wistar revealed a definite dependence on the line of rats used (the values of X 2 were 
8 (P < 0.01) and ii (P < 0.01), respectively]. This fact is confirmed by results obtained by other workers 
giving MNU by mouth: Druekrey et al. [7] obtained no brain tumors in BDII rats, Schreiber et al. [Ii] in- 
duced brain neoplasms in 6 of 34 line E and Wistar rats, while Thomas et al. [13] induced tumors in 16 or 

20 Wistar rats. 
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The facts descr ibed  above support  the view that even the biological p roper t i e s  distinguishing individ- 
ual l ines of exper imental  animals definitely exer t  an effect  on the final r esu l t  of the carcinogenic  action of 
alkyl der iva t ives  of n i t rosourea  on the t i ssues  of the cent ra l  nervous sys tem.  Clearly,  the re fore ,  a d i s tu rb -  
ance of the hormonal  balance of exper imental  animals,  which i tself  modifies the i r  biological p roper t i e s ,  
must  exer t  some action on this p rocess .  The fact that Enish and co -worke r s  [5] obtained negative resu l t s  
in exper iments  on cas t r a t ed  ra t s  does not contradict ,  but conf i rms  this hypothesis,  because  in that case  it 
is probable that the reproduced  endocr ine pathology differed in its cha rac t e r  and sever i ty .  Analys is  of the 
final resu l t s  of this investigation, accompanied by careful  s tat is t ical  t rea tment ,  thus conf i rms  the view~ 
expres sed  in the p re l iminary  r epo r t  concerning the ro le  of various predisposing f a c t o r s  (including ho r -  
monal) in the genesis  of brain neoplasms induced by MNU. 

1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

L I T E R A T U R E  C I T E D  

I. N. Dimant, A. A. Israelyan,  G. M. Loktionov, et al., Byull. t~ksperim. Biol. i Med., No. 3, 98 (1968). 
E. A. Ird, Fol l icu lar  Ovarian Cysts  and Dyshormonal  Tumors  [in Russian],  Leningrad (1966). 
A. N. Kudrin and G. T. Ponomareva ,  Application of Mathematics  to Exper imenta l  and Clinical Medi- 
cine [in Russian], Moscow (1967). 
P. F. Rokitskii,  Biological Stat ist ics [in Russian], Minsk (1967). 
V. A. Enish, D. Schreiber ,  and R. Vartsok,  Vopr. Onkol., No. 12, 76 (1968). 
V. A. Enish, D. Schreiber ,  and R. Vartsok,  Byull. t~ksperim. Biol. i Med., No. 1, 64 (1969). 
H. Druckrey,  R. Preussmann,  D. Schm~lhl, et al., Naturwissenschaften,  4._~8, 165 (1961). 
H. Druckrey,  D. Steinhoff, and R. Preussmann ,  Naturwissenschaften,  5.00, 735 (1963). 
H. Druckrey,  S. Ivankovics, and R. P r e u s s m a n n ,  Naturwissenschaften,  5_~_1, 144 (1964). 
W. J~nisch, D. Schreiber ,  R. Stengel, et al., Exp. Path. ,  1, 243 (1967). 
D. Schre iber  and W. J~nisch, Exp. Path.,  1_ 331 (1967). 
C. Thomas and G. Kerst ing,  Naturwissenschaften,  51_1, 144 (1964). 
C. Thomas,  J.  L. Sierra ,  and G. Kersting, Naturwissenschaften,  5_~4, 228 (1967). 

568 


