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Induction of brain tumors  in ra t s  by methyln i t rosourea  is  descr ibed .  The effect  of d is turbances  of 
the hormonal  balance on the onset  of tumors  is demonst ra ted  and the i r  morphology invest igated.  
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Investigations involvingexperimental  simulation of bra in  tumors  a re  pa r t i cu la r ly  important  to the 
development of the theoret ical  foundations of modern  neurooncology.  Until r ecen t ly  such tumors  were  r e -  
produced as a r~ale by d i rec t  injection of carcinogenic  hydrocarbons  into the bra in  [3, 4, 8, 9, 17-19], By 
induction of tumors  and creat ion of t ransplantable  s t ra ins ,  r e s e a r c h  worke r s  have obtained much i n fo rma-  
tion on subjects such as p r e c a n c e r  of the brain,  the cytology of the gliomas,  and the c lass i f ica t ion  of these  
tumors .  The importance of a number of fac tors  facil i tat ing ca rc inogenes i s  in the centra l  nervous  sys tem,  
especial ly dis turbances  of hormonal homeostas is  [1-4], has been es tabl ished,  t lowever,  the t e c h n i c a l  
aspects  of these investigations have had one se r ious  drawback - the carcinogen was injected d i rec t ly  into- 
the brain substance.  Fo r  this reason considerable  in teres t  has been shown in resu l t s  indicating that bra in  
tumors  can be obtained by ex t r ace r eb ra l  (intravenous o r  oral) adminis t ra t ion  of compounds of the n i t r o -  
~r group [10, 11, 13-15], the carcinogenic  action of which has been studied by severa l  auflmrs [5, 7, 16]. 

The object of the present  investigation was to study the carc inogenic  action of methylnitrosoure~, on 
t issue cells  of the central  nervous  sys tem and to examine the effect  of d is turbances  of hormonal  homeo-  
s tas is  on this p rocess .  

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

Methylni t rosourea  was s)mthesized in the Labora to ry  of the Depar tment  of Organic Chemis t ry  (H~ad, 
P ro fesso r  I. P. Tsukervanik),  Tashkent  Universi ty,  by the method desc r ibed  by Guben [12]. It was ident i -  
fied by its physicochemical  p roper t ies ,  and especia l ly  its melt ing point (121-124~ The carc inogen was 
kept at 0% A 1% solution for  injection into animals  was p repa red  in dist i l led wate r  immedia te ly  before  the 
experiment  ( tempera ture  of solution 15-20~). 

Ex2>eriments were  pe r fo rmed  on nonimbred female albino ra t s  aged 2-3 months and weighing 80~100 
g. Methylni t rosourea  (1% solution) was injected intravenously (into the caudal vein) into all  the animals  
once every  week in a dose of 5 mg/kg body weight until death.  

t h r e e  s e r i e s  of e.x~>eriments were  ca r r i ed  out: in the ra t s  of s e r i e s  I (10 animals)hormonal  disturb. .  
ances were produced on the 25th day of the exper iments  by single x - r a y  i r rad ia t ion  of the ovar ies  (dose 
600 R) by E. A. I rd ' s  method [6]; a dis turbance of hormonal  homeostas is  was produced In th~ animals  of 
se r ies  II (~0) on the 50th day of the exper iment  by feeding them for 15 days ~ t h  6-methyl th iourac i l  (dose 
10 mg,/kg body weight); the ra ts  of s e r i e s  IH (12) were  controls  and rece ived  only methy ln i t rosourea .  

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

The resul ts  showed that methylni t rosourea ,  when injected intravenously,  is a fa i r ly  powerful ca rc ino -  
gen with definite affinity for  the t i ssue  s t ruc tu res  of the cent ra l  nervous sys tem.  Neoplasms of the bra in  
were  found in 10 of the 34 ra t s  surviving until the appearance of tumors ,  and 1 ra t  developed a m a m m a r y  
gland tumor .  The high incidence of brain tumors  in animals  with ar t i f ic ia l ly  produced d is turbances  of 
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Fig. 1. Genera l  appea rance  and his tological  s t ruc tur~  
of b ra in  t umor  in a ra t  induced with me thy ln i t rosourea .  
a) Externa l  appearance  of b ra in  with tumor ;  b} f ronta l  
sect ion through b ra in  at level  of tumor ;  c) pa r t  of t u m o r  
in zone of infi l t rat ion (hematox-ylin--eosin, 100• d) s t r u c -  
ture  of ol iogodendrogl ioma (Van Gleson, 200x}. 

hormonal  ba lance  (in 3 of 7 r a t s  in s e r i e s  I, in (3 of 10 in s e r i e s  ID compared  with the con t ro l s  (in I of 6 
ra t s )  should be  noted. D i sh l rbance  of the hormonal  balance a lso  affected the t i m e s  of appea rance  of the 
f i r s t  t u m o r s .  In c a r i e s  I, for  instance,  the min ima l  latent  per iod was 173 days,  in s e r i e s  II 334, and in 
s e r i e s  III 363 days .  The total  dose  of carc inogen admin i s t e r ed  (in mg/kg body we'ffht) was  130, 185, and 
220 rag, r e spec t ive ly ,  i .e . ,  it was l eas t  in s e r i e s  I. 

The t u m o r s  we re  located main ly  in the r ight  c e r e b r a l  hemisphe re  (S of 10 ra ts ) ,  usua l ly  in i ts  depth, 
and oRen invading the la te ra l  vent r ic le  or  base  of the bra in .  No t umor s  of the spinal  co rd  were  found. 

A descr ip t ion  of one observa t ion  will be  given a s  an i l lus t ra t ion .  

The r e su l t s  of  m o r p h o l o ~ c a l  examinat ion  of a t u m o r  induced in an expe r imen t  of s e r i e s  I I  (F ig .  l a  
and b) showed that t.his tumor  t~d a compara t i ve ly  un i fo rm s t ruc tu re  and cons is ted  of loose ly  a r ranged ,  
main ly  monomorphic ,  smal l  round cel ls  with a compac t  round nucleus.  The t umor  showed modera t e  power  
of infi l trat ion,  and sma l l  loci of h e m o r r h a g e  were  seen .  By its s t ruc tu ra l  f ea tu re s  the neopla=m could be 
identified as a malignant  gl ioma - an o l iogodendrogl ioma (Fig. l c  and d}. E l e c t r o n - m i c r o s c o p i c  e x a m i n a -  
t ion showed that mos t  of the tumor  consis ted of sma l l  ce l l s  with round and ovoid nuclei .  The nuciei w e r e  
c l ea r ly  outlined and usual ly  contained one nucleolus.  Chromat in  was  concent ra ted  near  the nuclear  m e r e -  
"brahe. The cy top la sm was compara t ive ly  poor  in o rgane l l e s .  The mt tochondr ia  (small} were  often in 
groups .  The g ranu la r  endoplasmic  re t tcu lum was modera t e ly  well--defined, as a l so  was  the Golgt apparatt t~.  
Other  cel ls  were  seen  with a sl ightly l a r g e r  nucleus,  oval o r  elongated in shape, often with two nuclei .  
Chromat in  was often located nea r  the nuclear  m e m b r a n e  in the fo rm of c o a r s e l y  d i s p e r s e d  agg rega t e s .  
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Besides these cell organelles, the cytoplasm contained lipid granules, vacuoles, and structures resemblinr 
pscudomyelin figures. All the cells had clearly defined cell and plasma nmmbranes; intercellular spaces 
were not conspicuous. 

The results L~us show that administration ofnitrosaminespresents wide opportunities in experimental 
neurooncolo~" for analysis of its fundamental theoretical aspects. They .also show that besides the direct 
action of a carcinogen on the tissues of the central nervous system, an important role in the genesis of 
cerebral tumors induced by means of methylnitrosourea is played by certain other factors, primarily the 
neuroendocrine system regulating homeostasis~ 
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