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A s ing le  dose  of t h i o p h o s p h a m i d e  (9 mg/kg) and of d e g r a n o l  (80 mg/kg) c a u s e s  no s i g n i f i c a n t  
c h a n g e s  in the  d i s t r i b u t i o n  of w a t e r  in r a t s  on subse que n t  d a y s ,  a l though the  d i u r e s i s  and s a l t  
e x c r e t i o n  a r e  i n c r e a s e d .  A d m i n i s t r a t i o n  of d e g r a n o l  a s  a s e r i e s  of s m a l l  d o s e s  (2 m g / k g  on 
a l t e r n a t e  d a y s  fo r  5 doses)  w a s  fo l lowed  by  w a t e r  r e t e n t i o n  due m a i n l y  to an  i n c r e a s e  in the  
i n t r a c e l l u l a r  s p a c e .  U n d e r  t h e s e  c o n d i t i o n s  the  d i u r e s i s  and  e l e c t r o l y t e  e x c r e t i o n  w e r e  
u n d i s t u r b e d .  

Da t a  in the  l i t e r a t u r e  i n d i c a t e  tha t  the d e v e l o p m e n t  of m a l i g n a n t  n e o p l a s m s  i s  a c c o m p a n i e d  by  s i g -  
n i f i c a n t  changes  in w a t e r  and e l e c t r o l y t e  m e t a b o l i s m  ( s ee  the  s u r v e y  in [2]) .  It w a s  t h e r e f o r e  d e c i d e d  to  
i n v e s t i g a t e  the  e f f ec t  of c y t o s t a t i c  c o m p o u n d s  on r e n a l  func t ions  and the  w a t e r  and e l e c t r o l y t e  b a l a n c e ,  in 
o r d e r  to ob ta in  m o r e  c o m p l e t e  i n f o r m a t i o n  of the  p o s s i b l e  s ide  e f f e c t s  of t h e s e  c o m p o u n d s .  

The  o b j e c t  of the  i n v e s t i g a t i o n  d e s c r i b e d  b e l o w  w a s  to  s tudy  the  e f f ec t  of r e p r e s e n t a t i v e s  of the  
c h l o r o e t h y l a m i n e s  (degranol )  and  e t h y l e n i m i n e s  ( th iophosphamide )  on the  d i s t r i b u t i o n  of w a t e r  in r a t s  and  
to c o m p a r e  t h e s e  e f f e c t s  wi th  the  r e n a l  e x c r e t i o n  of w a t e r  and  of the  p r i n c i p a l  e l e c t r o l y t e s .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out  on 106 a lb ino  r a t s  w e i g h i n g  170-230 g, in 56 of which  the  w a t e r  s p a c e s  
w e r e  d e t e r m i n e d ,  and  in  50 the  2 4 - h o u r l y  w a t e r  c o n s u m p t i o n ,  d i u r e s i s ,  and  e x c r e t i o n  of s o d i u m  and  p o t a s -  
s i u m .  D e t e r m i n a t i o n  of  t he  t o t a l  w a t e r  (by the  a n t i p y r i n  method)  and  s u b s e q u e n t  c a l c u l a t i o n  of the  v o l u m e  
of the  i n t r a c e l l u l a r  f lu id  w e r e  c a r r i e d  out  by  the  m e t h o d  of Ivanov and  P a k h m u r n y i  [1] on the  a f t e r  a d m i n -  
i s t r a t i o n  of the  s i ng l e  dose  o r  the  l a s t  of a s e r i e s  of s m a l l  d o s e s  of the  compound .  The r e s u l t s  w e r e  

T A B L E  1. E f f ec t  of D e g r a n o l  (80 mg/kg) and T h i o p h o s p h a m i d e  
(10 mg/kg) on 2 4 - H o u r l y  W a t e r  B a l a n c e  and E x c r e t i o n  of E l e c t r o l y t e s  
in  R a t s  ( M + ~  

Compound and Nature of Water in- Diuresis Na excre- K excretion 
mode of admin- experiment take (inml) (in ml) tion(in~eq) (in ~eq) 
istratinn 

Degranol 
single dose 

over a period 

Thiophosphamide 
single dose 
over a period 

Control 
Experiment 

Control 
xperiment 

Control 
xperiment 

Control 
Experiment 
P 

18,0• 0,60 
10,0~ 1,70 

<0,01 
17,0+- 0,60 
15,5+-0,86 

>0,1 
16,6+- 0,67 
12,0+- 0,56 

<o,o01 
15,8+-o,74 
13,5• 0,53 

<0,o5 

2,8+- 0,26 
5,2+- 0,89 
< 0,05 

3,0+- 0,40 
3,1+-0,64 
>0,5 

2,0+- 0,29 
2,3+- 0,20 
>0,2 

2,2+- 0,24 
1,6+- 0,18 
>0,05 

6,6+- 0,50 
25,5+- 7,59 

<0,05 
5,4• 0,60 
4,7+- 0,49 
>0,2 

4,0+- 0,47 
11,0• 

<0,001 
5,5+-0,57 

23,8+-3,77 
<0,001 

581 +- 44,2 
925+- 100,0 
<0,01 

469+- 15,0 
413+- 38,4 

>0,2 
297• 31,6 
443+- 45,2 
< 0.02 

313+-37,8 
324+-46,7 
>0,5 

D e p a r t m e n t  of P h a r m a c o l o g y ,  A l t a i  M e d i c a l  I n s t i t u t e ,  B a r n a u l .  ( P r e s e n t e d  by  A c a d e m i c i a n  of the  
A c a d e m y  of M e d i c a l  S c i e n c e s  of the  USSR V. V. Zakusov. )  T r a n s l a t e d  f r o m  B y u l l e t e n '  E k s p e r i m e n t a l ' n o i  
B i o l o g i i  i M e d i t s i n y ,  u  72, No. 9, pp.  60-62,  S e p t e m b e r ,  1971. O r i g i n a l  a r t i c l e  s u b m i t t e d  F e b r u a r y  3, 1971. 
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T A B L E  2. E f fec t  of D e g r a n o l  (80 mg/kg)  and T h i o p h o s p h a m i d e  
(10 mg/kg) on D i s t r i b u t i o n  of W a t e r  ( in ml) in R a t s  (M~m) 

Compound and mode 
of administration 

Control . . . . .  
Degranol 

single dose 
P 
over a period. 
D 

Thiophosphamide 
~ngle dose . .  

over a period. 
P 

No. of 
rats 

II 

12 

12 

!0 

11 

total 

61,2-+ 1,61 

60,3-+ 1,27 
< 0,05 

72,5-+ 1,03 
<0,001 

63,9-- + 1,41 
>0,5 

58,0-+ 1,62 
>0,05 

Water 
extracellular 

20,0-+ 0,26 

20,9- + 0,57 
> 0,05 

23,0-+ 1,41 
< 0,05 

20,5-+ 0,92 
>0,5 

20,9-+0,57 
>0,05 

intracellular 

41, I• 1,50 

39,0-+ 0,99 
> 0,05 

48,5-+ 1,97 
<0,01 

43,4-- + 1,60 
>0,5 

36,4-+ 1,62 
>0,05 

c o m p a r e d  wi th  t h o s e  o b t a i n e d  by  d e t e r m i n a t i o n  of the  w a t e r  s p a c e s  in a g r o u p  of  i n t a c t  r a t s  kep t  u n d e r  
i d e n t i c a l  c o n d i t i o n s .  The Na and K c o n c e n t r a t i o n s  in the  u r i n e  w e r e  d e t e r m i n e d  by  f l a m e  p h o t o m e t r y .  The 
r a t s  w e r e  kep t  on a c o n s t a n t  r a t i o n  of food and w a t e r  in m e t a b o l i s m  c a g e s .  

D e g r a n o l  w a s  i n j e c t e d  i n t r a p e r i t o n e a l l y  a s  a s i ng l e  d o s e  of 80 m g / k g  o r  a s  a s e r i e s  of  d o s e s  of 20 
m g / k g  on a l t e r n a t e  d a y s .  T h i o p h o s p h a m i d e  w a s  a l s o  g iven  i n t r a p e r i t o n e a l l y  a s  a s ing le  dose  of 9 m g / k g  o r  
a s  5 d a i l y  d o s e s  of 2 m g / k g  e a c h .  

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

The r e s u l t s  g iven  in Tab le  1 show tha t  a d m i n i s t r a t i o n  of a s ing le  dose  of the  compound  c a u s e d  a 
m a r k e d  i n c r e a s e  in the  e x c r e t i o n  of  e l e c t r o l y t e s  on the  fo l lowing  day ,  and  d e g r a n o l  a l s o  i n c r e a s e d  the  d i -  
u r e s i s .  The  w a t e r  i n t ake  w a s  r e d u c e d .  ]~eanwhi te ,  the  w a t e r  con ten t  in the  body  and  the  d i s t r i b u t i o n  b e -  
t w e e n  the  i nd iv idua l  s e c t o r s  w e r e  unchanged  a f t e r  a d m i n i s t r a t i o n  of both c o m p o u n d s  a s  a s i ng l e  dose  
( T a b l e  2). C o m p a r i s o n  of t h e s e  r e s u l t s  s u g g e s t s  tha t  the  e x t r a r e n a l  l o s s e s  of  w a t e r  w e r e  s l i g h t l y  r e -  
d u c e d  in the  r a t s .  

A d i f f e r e n t  p i c t u r e  w a s  s e e n  a f t e r  a d m i n i s t r a t i o n  of the  compound  a s  a s e r i e s  of s m a l l  d o s e s .  
W h e r e a s  t h i o p h o s p h a m i d e  c a u s e d  no s i g n i f i c a n t  c h a n g e s  in the  t o t a l  and  e x t r a c e l l u l a r  w a t e r  and  s l i g h t l y  
r e d u c e d  the con ten t  of i n t r a c e l l u l a r  f lu id  (Tab le  2), d e g r a n o l  c a u s e d  a de f in i t e  i n c r e a s e  in the  w a t e r  con-  
t en t  in the  body  on accoun t  of an  i n c r e a s e  in the  e x t r a e e l l u l a r  and,  in p a r t i c u l a r ,  of the  i n t r a c e l l u l a r  w a t e r .  
Since t h i s  r e t e n t i o n  of w a t e r  w a s  not  a c c o m p a n i e d  by  c h a n g e s  in the  w a t e r  i n t ake  o r  e l i m i n a t i o n  in the  u r i n e ,  i t  
c an  be  p o s t u l a t e d  t ha t  i t  t ook  p l a c e ,  f i r s t ,  on accoun t  of e x t r a r e n a l  l o s s e s  of f lu id  and second ,  tha t  i t  w a s  
a s s o c i a t e d  wi th  a d e c r e a s e  in the  quan t i ty  of a d i p o s e  t i s s u e  in the  a n i m a l s ,  l e a d i n g  to an i n c r e a s e  in the 
r e l a t i v e  con ten t  of  w a t e r  in  the  body .  

To s u m  up,  a d m i n i s t r a t i o n  of the  compounds  a s  a s e r i e s  of s m a l l  d o s e s  h a d  a m o r e  m a r k e d  e f fec t  
on the  conten t  and  d i s t r i b u t i o n  of  w a t e r  in the  body  t han  t h e i r  a d m i n i s t r a t i o n  a s  a s i ng l e  dose ,  and  d e g r a n o l  
gave  r i s e  to  m o r e  m a r k e d  c h a n g e s  than  t h i o p h o s p h a m i d e .  

1 .  

2. 

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

Yu. I .  Ivanov  and B. A. P a k h m u r n y i ,  Byu l l .  ~ s p e r i m .  B io l .  i Med. ,  No. 4,  123 (1965). 
V. G. P a s h i n s k i i ,  Vopr .  Onkol . ,  No. 7, 87 (1970). 

1038 


