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Repea ted  inject ion of ch lo rp romaz ine  in doses  of 5-20 mg/kg body weight into an imals  with 
t ransp lan tab le  H a r d i n g - P a s s y  and B-16 m e l a n o m a s  gave a s}naU but sys t ema t i ca l ly  r e p r o -  
ducible and s ta t i s t i ca l ly  significant  inhibition of growth of the tumor  nodules. Inject ion of 
ch lo rp romaz ine  before  x - r a y  i r rad ia t ion  potent iated the effect  of inhibition of growth of the 
m e l a n o m a s  induced by i r rad ia t ion  by 40-50%. Delay in growth of the t umor s  a f t e r  combined 
t r e a t m e n t  continued for  2 weeks a f t e r  the end of the therapeut ic  course .  The r e s u l t s  indicate 
that  ch lo rp romaz ine  can be used in s chemes  of combined t r ea tmen t .  

The study of the act ion of ch lo rp romaz inc  on t ransp lan tab le  t u m o r s  has  yielded inconsis tent  r e su l t s .  
Pukha l ' skaya  [3], as  long ago as 1957, obse rved  an approx imate ly  twofold inc rease  i n the  action of s a r -  
colys in  on E h r l i c h ' s  t umor  under  the influence of ch lo rp romaz ine .  Repor t s  were  published that it induces 
r e g r e s s i o n  of s a r c o m a  37 [7], inhibits the growth of s a r c o m a  45 by 45% [1], and inhibits me ta s t a s i za t i on  of 
the B r o w n - P e a r c e  tumor  [2]. With r e s p e c t  to s a r c o m a  45, in another  invest igat ion inhibition of i ts  growth 
by ch lo rp romaz ine  was not s ta t i s t i ca l ly  s ignif icant  [4]. In expe r imen t s  by  o ther  w o r k e r s  ch lo rp romaz ine  
had no ef fec t  on growth of s a r c o m a  M - l ,  C r o c k e r ' s  s a r c o m a ,  E h r l i c h ' s  tumor ,  and a t ransplantable  m a m -  
m a r y  gland tumor  [1, 10, 22]. In a r ecen t  r epo r t ,  ch lo rp romaz ine  and the c lose ly  r e l a t ed  compound 7-hy-  
d roch lo rp romaz ine  inhibited growth of B-16 and H a r d i n g - P a s s y  me lanomas .  Unfor tunate ly  the value of 
these  invest igat ions is  l imi ted  by the fact  that  admin is t ra t ion  of the compounds began in the e a r l y  per iod  
(2 days a f t e r  t ransplanta t ion  of the tumors)  [14]. 

TABLE 1. Inhibition of Growth of 
Me lanomas  by Chlo rp romaz ine  

Tumor 
o ~, 

B-16 . . . 
B-16 . . . .  
H'-P . . . 
H-p . . .  

22 
18 
10 
19 

,340 - [ 
O,OOl 

I ooo, 

0,01 
11 41 0,025 

The study of the act ion of ch lo rp romaz ine  on m e l a n o m a s  
is  pa r t i cu l a r ly  in teres t ing .  In this case ,  bes ides  other  poss ib le  
m e c h a n i s m s  such as  i n t e r f e rence  in p r o c e s s e s  taking place in 
the r e s p i r a t o r y  chain, in DNA synthes is ,  and so on [12, 14], 
the abil i ty of ch lo rp romaz ine  to bind i tse l f  with melan in  and to 
accumula te  in p igmented s t ruc tu re s ,  which is  a l r eady  well  
known f rom cl inical  observa t ions ,  post  m o r t e m  ma te r i a l ,  and 
expe r imen ta l  evidence [8, 9, 15, 16, 21, 22], m a y  be of e s s en -  
t ial  impor tance .  Complex  fo rmat ion  is evidently involved in 
this p r o c e s s ,  for  ch lo rp romaz ine  ac ts  as an e lec t ron  donor,  while 
melanin ,  with tt~ p rope r t i e s  of a s table  f r ee  rad ica l ,  m a y  act  
as e l ec t ron  accep tor  [11, 17, 18]. 

In the invest igat ion desc r ibed  below an a t tempt  was made  
to de te rmine  to what extent  ch lo rp romaz ine  can inhibit growth 
of t ransp lan tab le  p igmented me lanomas .  
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Fig. 1. Growth of H a r d i n g - P a s s y  
me lanoma  nodules: 1 ) i r r a d i a -  
tion; 2) combined t r ea tment .  Ab- 
sc i s sa ,  t ime  a f t e r  end of t he ra -  
peutic course  (in days); ordinate ,  
i ne rea se  in volume of tumor  r e ] -  
at ive to initial  (in percent ) .  Ver -  
t ica l  l ines  denote probable  e r r o r  
of mean .  
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Fig. 2. Growth of B-16 
me lanoma  nodules. Leg-  
end as in Fig. 1. r ece iv ing  combined t r e a t m e n t  was s t i l l  observed.  La t e r ,  however ,  

the d i f fe rences  in the life span of the an imals  were  smal l  for  Hard ing-  
P a s s y  m e l a n o m a s  (average 26 and 33.5 days a f te r  the end of t rea tment )  and absent  a l together  in the case  of 
the m e l a n o m a  B-16 (39.2 and 39.6 days respec t ive ly ) .  Since in pa ra l l e l  expe r imen t s  c a r r i e d  out at the same 
t ime and under the same  conditions i r rad ia t ion  inhibited growth of the tumor  nodules by approx imate ly  60% 
it mus t  be concluded that  the r e su l t an t  ef fec t  of combined t r e a t m e n t  is inhibition of t umor  growth of the 
o rde r  of 85-9070. 

Ch lo rp romaz ine  thus gives sy s t ema t i ca l l y  reproducib le  and s ta t i s t i ca l ly  s ignif icant  inhibition of growth 
of t ransp lan tab le  B-16 and H a r d i n g - P a s s y  m e l a n o m a s .  However ,  this inhibition is not so g rea t  as would be 
expected  f rom the use of this compound alone in the t r e a t m e n t  of even expe r imen ta l  m e l a n o m a s .  N ev e r -  
the less ,  the r e s u l t s  of combined t r e a t m e n t  obtained in these  expe r imen t s  sugges t  that ch lo rp romaz ine  could 
be incorpora ted  into the therapeut ic  plan. The abil i ty of eh lo rp romaz ine  to accumula te  inp igmented  s t r u c -  
tu res ,  by fo rming  a complex with melanin,  sugges ts  that  it m a y  be used as a c a r r i e r  of a rad ioac t ive  isotope 
and conductor into the t i s sues  of p igmented  tumors ,  

EXPERIMENTAL METHOD AND RESULTS 

Harding-Passy and B-16 melanomas were transplanted into 

(CBA • C57BL) F I mice subcutaneously. Before injection of the com- 
pound began, the animals were divided into groups with an equal dis- 

tribution of tumor nodules by size. Accordingly the statistical sig- 
nificance of differences in the weight or size of the tumor nodules dur- 
ing subsequent observation and at the end of the experiment was as- 
sessed by Student's criterion as applied to variances in two paired 
samples [5]. Chlorpromazine marketed in ampules by the L'vov 
Pharmaceutical Factory was used. After dilution to the required con- 
centration it was injected intraperitoneally in a volume of 0.2 ml. The 
mice tolerated this compound well if the injections began with a dose 
of 5 mg/kg, which was subsequently increased to i0 and then 20mg/kg. 
Under these conditions a small but statistically significant inhibition 
of growth of both melanomas was observed (Table I). 

In one experimental local irradiation of the tumor nodules by 
the RUM-7 x-ray apparatus, with a voltage of 30 kV, giving a total 
dose of 2400 R in 6 sessions, was given to the animals of the experi- 
mental group immediately before the injection of chlorpromazine. 
Under these conditions no significant potentiation of the irradiation ef- 
fect was found under the influence of chlorpromazine. Inhibition of 
growth of the tumor nodules was 70% compared with 6070 after irradia- 
tion alone (P > 0.05), In another experiment two groups of 19 mice 
with melanoma B-16 were compared. They were sacrificed after 7 
sessions of irradiation given at intervals of 2 days. Inhibition ~ of tumor 
growth induced by x-ray irradiation (total dose 2800 R) was potentiated 
in this case by 4370 (P < 0.001) by the action of chlorpromazine injec- 
ted approximately 30 rain before irradiation. 

In two other experiments the dimensions of the tumor nodules 
were measured repeatedly during life and various times after the end 
of the therapeutic course in small groups consisting of 9-10 animals 
each. Potentiation of the irradiation effect by preliminary injection 
of chlorpromazine was observed to the extent of 4270 in the case of 
melanoma B-16 (7 sessions at intervals of 2 days, total dose 2800 R) 
and of 5070 in the case of Harding-Passy melanoma (total dose 2900 R, 
8 sessions at intervals of 2 days). The results of observations on these 
animals are given in Figs. I and 2. In both cases, for 2 weeks after 
the end of the therapeutic course, the delay in growth of the tumors 
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