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A d m i n i s t r a t i o n  of  6 - m e t h y l t h i o u r a c i l  to r a t s  with t r a n s p l a n t e d  c e r e b e l l a r  g l i o b l a s t o m a  m u l t i -  
f o r m e  p ro longs  the a n i m a l s '  l i fe  span,  while  in jec t ions  of L - t h y r o x i n e  in adequate  d o s e s  
cause  the e a r l i e r  death of the an ima l s  than in the cont ro l .  

The w r i t e r  has  shown p r e v i o u s l y  [4] that  p r e l i m i n a r y  t h y r o i d e c t o m y  p ro longs  the  l i fe  span of  r a t s  
a f t e r  t r a n s p l a n t a t i o n  of a c e r e b e l l a r  g l i o b l a s t o m a  mu l t i f o rme .  Tota l  e x t i r p a t i o n  of the t hy ro id  g lands  In 
r a t s  is  f requent ly  accompan ied  by r e m o v a l  of  the  p a r a t h y r o i d  glands ,  l oca t ed  on t h e i r  lobes  [2]. It could 
be  a s s u m e d  that  the  o b s e r v e d  r e s u l t s  of  th is  p r o c e d u r e  a r e  due to r e m o v a l  of the p a r a t h y r o i d s  as  wel l  as 
the thyro id .  To make  abso lu te ly  s u r e  that  the p ro longa t ion  of the l i fe  span  of  r a t s  a f t e r  t r a n s p l a n t a t i o n  of 
the t u m o r  can be a t t r ibu ted  to dep r iva t ion  of thy ro id  h o r m o n e s  in the e x p e r i m e n t a l  an ima l s ,  i t  is  p r e -  
f e r ab l e  to u se  p h a r m a c o l o g i c a l  methods  of inhib i t ing  thy ro id  function. 

In the p r e s e n t  inves t iga t ion  the ef fec t  of 6 - m e t h y l t h i o u r a c i l  (6-MTID and L - t h y r o x i n e  on the  l i fe  span 
of r a t s  a f t e r  t r a n s p l a n t a t i o n  of a t u m o r  was inves t iga ted .  

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  

The dose  of 6-MTU was 20 mg /100  g body weight  in 0.5 ml wa te r  by mouth once dai ly .  In one s e r i e s  
of e x p e r i m e n t s  6-MTU was given f rom the moment  of t r a n s p l a n t a t i o n  of t u m o r  c e l l s  unt i l  the death  of the 
r a t s ,  and in another  s e r i e s  i t s  a d m i n i s t r a t i o n  began  21 days  be fo re  t r a n s p l a n t a t i o n  of the t u m o r  ce l l s  and 
cont inued unti l  death of the animal .  Groups  of in tac t  r a t s  and r a t s  undergo ing  mock ope ra t i ons  were  used  
as  con t ro l s  of nontoxic i ty  of the  dose of 6 -MTU given. 

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

The t e s t s  c a r r i e d  out and method of ana lys i s  of the r e s u l t s  a r e  the s a m e  as we re  used  in p r e v i o u s  
e x p e r i m e n t s  [4]. The r e s u l t s  a r e  shown in Table  1. 

In the e x p e r i m e n t s  of s e r i e s  I a d m i n i s t r a t i o n  of 6-MTU was begun a f t e r  t r a n s p l a n t a t i o n  of t u m o r  
ce l l s  into the an imal .  These  e x p e r i m e n t s  we re  p e r f o r m e d  on r a t s  g r a f t ed  with t u m o r  ce l l s  of the  e a r l i e s t  
( l s t - 4 t h  subcul tures )  and l a t e r  (13th-17th subcul tu res )  gene ra t i ons  (Table 1, groups  1-4). 

In the e x p e r i m e n t s  of s e r i e s  II, in which 6-MTU a d m i n i s t r a t i o n  was  began  21 days  be fo re  t r a n s -  
p lan ta t ion  of  the t u m o r  and continued unt i l  death of the r ec ip i en t ,  in a g r e e m e n t  with pub l i shed  da ta  [1, 5] 
de lay  of growth and sexua l  deve lopment  of  the e x p e r i m e n t a l  r a t s  was obse rved .  F o r  example ,  the weight  
of the cont ro l  an ima l s  was 143.4 • 13.94 g, w h e r e a s  the e x p e r i m e n t a l  an ima l s  weighed only 97.73 =~8.92 g. 

L a b o r a t o r y  of E x p e r i m e n t a l  His topathology,  Ins t i tu te  of Human Morphology,  A c a d e m y  of  Medica l  
Sc iences  of the USSR, Moscow. (P resen ted  by A c a d e m i c i a n  of the  A c a d e m y  of Medica l  Sc iences  of the  
USSR A. P.  Avtsyn.)  T r a n s l a t e d  f rom Byul le ten '  l~ksper imenta lvnoi  Biologi i  i Medi t s iny ,  Vol. 70, No. 12, 
pp. 70-72, D e c e m b e r ,  1970. Or ig ina l  a r t i c l e  submi t ted  October  29, 1969. 
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TABLE 1. Life Span of Rats  with Transp lan ted  Gl iob las toma 
Mul t i forme and Receiv ing  6-MTU 

~E Group 

1, experimental (lst-4th 
subculture) 

2, control (lst-4th sub- 
culture) 

3, experimental (13th- 
17th subculture) 

4, control (13th-17th 
subculture) 

Life span (in days) 
o 

~ Body wt.(in 
~ !  g)(M~to) .  M±t. °oE~=&"~ m ' , ~  

~ t 9  f ~  

25 81,06~12,60 24,4:E3,27 1/2 

19 94,94=9,01 20,7=1=2,63 

16 80,t1-1:9,77 18,25-t=3.73 3/4 

31 104,24=_12,52 13,77~0,83 

2,12 0,05 

1,37 0,005 

I1 5, experimental 21 97,73-1:8,92 16,9q:2,36 5/6 
6, control 10 143,4-EI3,94 12,6:t:1,51 5/4 

1Here and in Table 2: M) a r i thmet ic  mean;  tcr) confidence i n t e r -  
val ;  m) e r r o r  of di f ference.  

1,72 0.02 
1.053 0.005 

TABLE 2. Effect of L-Thyrox ine  on Life Span of Rats af ter  
T ransp l an t a t i on  of C e r e b e l l a r  Gl iob las toma  Mul t i forme 

Nature of experiment 

12.5 pg L-thyroxine before and 
after transplantation of tumor 

12.5 gg L-thyroxine after trans- 
plantation of tumor 
Control 

No.of 
ani- 
mals 

30 

33 

40 

Body wt. 
( A l ± t  o ) 

75,1-!-4,94 

81,2 4-6, 16 

82,41 _-i:6,36 

Life span in days 

19,07.k0,76 1/3 0,692 

13,76-}:1,28 [ 2/3 0,816 

15,70:t: 1,06 

0,001 

0.05 

The ovar ies  of both groups of ra t s  weighed the same (50.99 ~:8.92 mg and 49.5 =~7.94 mg/100 g body weight), 
but the weight of the u t e rus  in the expe r imen ta l  ra t s  was only 133.0 ~26.73 mg compared  with 152.2 + 52.8 
rag/100 g body weight in the cont ro ls .  

Because  it  was suspected  that the body levels  of sex ho rmones  differed in the expe r imen ta l  and con-  
t ro l  r a t s ,  an addit ional  compar i son  was made of the l ife span of the expe r imen ta l  and control  an imals  of 
group 4, in  which the t u m o r  was t r ansp lan ted  into younger ,  sexual ly  i m m a t u r e  ra ts .  

The life span of the expe r imen ta l  an imals  in all groups of both s e r i e s  was s ignif icant ly  higher  than 
that of the controls .  Since in this  case pa ra thyro id  function was not excluded, the r e su l t  could be explained 
by a shift  in the ba lance  of thyroid  hormones  in the d i rec t ion  of deprivat ion.  Consequently,  growth of a 
t r ansp lan ted  c e r e b e l l a r  g l iob las toma  mul t i fo rme  in ra t s  and death of the an imals  a re  r e t a rded  not only 
af ter  su rg ica l  exc lus ion  of thyroid  hmct ion,  but also af ter  i ts  pharmacologica l  blocking. It was therefore  
i n t e r e s t i ng  to examine  the effect of an excess  of thyroid ho rmones  on the course  of the d isease  and t imes  
of death of the ra t s  a f ter  t r ansp lan t a t i on  of a g l iob las toma mul t i forme.  

To induce a s tate  of hype r thy ro id i sm in the ra t s ,  L- thyrox ine  (Reanal, batch 64,093,114) was given 
in a dose of 12.5 ~g/100 g body weight by subcutaneous in jec t ion  in 0.2 ml physiological  sa l ine  once dally. 
This dosage of thyroxine is known to induce hyper thyro id i sm in  r a t s  [6]. Groups of intact  r a t s  and ra t s  unde r -  
going mock opera t ions  were used  as cont ro ls  of the toxici ty of the dose of thyroxine given. One group of 
expe r imen ta l  an imals  rece ived  thyroxine  7 days before t r ansp lan ta t ion  of the tumor  cel ls  unt i l  the animal  
became  i l l  o r  died. The other  r a t s  rece ived thyroxine  only af ter  t r ansp lan ta t ion  of the t umor  and unt i l  the 
day of death. The re su l t s  of these  expe r imen t s  are  given in Table 2. 

The life span of the expe r imen ta l  an imals  was s igni f icant ly  sho r t e r  than that of the controls .  Hence 
thyroxine,  if given in a la rge  enough dose, shor tens  the life span and has tens  death of an imals  with a t r a n s -  
p lanted tumor .  
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When this  conc lus ion  is  c o m p a r e d  with the oppos i te  ef fec t  of t h y r o i d e c t o m y  and of  b lock ing  of t hy ro id  
function by  6-MTU on the l i fe  span  of r a t s  with a t r a n s p l a n t e d  t u m o r ,  i t  is  ev ident  that  the ef fec t  of the  body 
l eve l  of t hy ro id  h o r m o n e s  on deve lopmen t  of th is  d i s e a s e  fol lows a r e g u l a r  pa t t e rn .  A l a r g e  i n c r e a s e  in the 
body l eve l  of  one thy ro id  h o r m o n e  (thyroxine) in t hese  an ima l s  l eads  to ac t iva t ion  of the pa thogene t ic  m e c h -  
a n i s m s  and ha s t ens  dea th  of  the  an ima l s ;  a c o n s i d e r a b l e  d i s t u r b a n c e  of the  ba l ance  of t hy ro id  h o r m o n e s  t o -  
ward  dep r iva t i on  o r  t h e i r  to ta l  r e m o v a l  f r o m  the body c a u s e s  inhibi t ion of these  m e c h a n i s m s  a n d d e l a y s  
death of  the an ima l s .  

These  fac t s  a r e  p r o b a b l y  of fundamenta l  i m p o r t a n c e  in the pa thogenes i s  of b r a i n  t u m o r s ,  but b e c a u s e  
of the m a n y - s i d e d  act ion of  t hy ro id  h o r m o n e s  in the body and b e c a u s e  of the spec i f i c  c h a r a c t e r  of m e t a b -  
o l i s m  in the b r a i n  t i s s u e s  t h e m s e l v e s  [3], no explana t ion  can ye t  be  put  fo rward .  These  p r o b l e m s  r e -  
qu i r e  f u r t he r  e x p e r i m e n t a l  study.  
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