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The state of the l y s o s o m a l  m e m b r a n e s  of the r a t  l i ve r  was  a s s e s s e d  f r o m  the level  of f ree  
act ivi ty  of the l y s o s o m a l  m a r k e r  enzymes  acid phosphatase  and acid r ibonuclease  and also 
by solubil izat ion of the enzymes  in the superna tant .  In a dose of 30 mg/kg ch lo rp romaz ine  
had a " labi l iz ing ~ action on the l y sosoma l  m e m b r a n e s ,  which was  not obse rved  af ter  admin-  
i s t ra t ion  of s te lazine  (4 mg/kg).  The b romsu l f tha le in  excre t ion  was  undisturbed a f te r  admin-  
i s t ra t ion  of both phenothiazine de r iva t ives .  

In recen t  s tudies  of the m e c h a n i s m  of action of phenothiazine drugs  attention has  been  increas ingly  
concent ra ted  on the i r  effect  on biological  m e m b r a n e s  [2, 4, 9]. 

This paper  gives the r e s u l t s  of a compara t i ve  study of the action of two phenothiazine der iva t ives ,  
ch lo rp romaz ine  and s te laz ine ,  on l y s o s o m a l  m e m b r a n e s  of the ra t  l i ve r  during acute poisoning. 

EXPERIMENTAL METHOD 

Experiments were carried out on 80 noninbred male rats weighing 150-200 g. Chlorpromazine was 

injected in t raper i tonea l ly  in a dose of 30 mg/kg, s te laz ine  (made in England) in a dose of 4 mg/kg. The ani- 
m a l s  were  decapi ta ted 1 h af ter  injection of the drugs ,  when the i r  concent ra t ions  in the l ive r  we re  max ima l  
[1]. Intact an imals ,  sac r i f i ced  at the s ame  t ime  as  the exper imen ta l ,  w e r e  used  as the control .  A 10% 
homogenate  of the l i ve r  was p r e p a r e d  in 0.25 M suc rose ,  pH 7.2 [5, 6]. The f rac t ion  of light mi tochondr ia  
containing l y s o s o m e s  was  isolated by de Duve ' s  method [5], and the supernatant  was  obtained by centr i fug-  
ing the 10% homogenate  at 100,000 g for  1 h. The f ree  and total  act ivi ty of the l y sosoma l  m a r k e r  enzymes  
(acid phosphatase  and acid r ibonuclease  [5, 10] ) was  de te rmined  in the homogenate  and the l y sosoma l  f r a c -  
t ions,  and the "nonsedimenting" e n z y m e  activi ty was  de te rmined  in the supernatant .  Acid phosphatase  
was  de t e rmined  by  the method of de Duve et  al .  [5], and the inorganic phosphorus  spl i t  off was  es t imated  
by the method of Wei l -Malherbe  and Green  [11]. The r e su l t s  were  e x p r e s s e d  in pg inorganic phosphorus 
spli t  in 10 min,  calcula ted pe r  mg prote in .  Acid r ibonuclease  act ivi ty was de te rmined  at pH 5.8 and in an 
RNA concentra t ion  of 1 mg/ml .  RNA and pro te in  w e r e  prec ip i ta ted  with lanthanum chloride in a mix ture  
of 80% ethanol and 1 N HC1 solution. The r e su l t s  we re  e x p r e s s e d  in optical  density units (E x 1000) ca l -  
culated pe r  mg prote in .  

Stat is t ical  ana lys is  of the r e su l t s  was  c a r r i e d  out by the pa ra l l e l  line method using Student 's  c r i -  
t e r ion .  Di f fe rences  we re  taken as significant when P < 0.05. In some exper iments ,  to moni tor  the de- 
toxicat ing function of the l ive r ,  the b romsu l f tha le in  t e s t  was  c a r r i e d  out s imul taneously  [3]. 

EXPERIMENTAL RESULTS 

After  admin is t ra t ion  of ch lo rp romaz ine  (Table 1) the re  was  an i nc r ea se  in f r ee  acid phosphatase  ac-  
t ivi ty  in the homogenate  and l y s o s o m a l  f rac t ion,  indicating inc reased  pe rmeab i l i ty  of the m e m b r a n e s t o w a r d  
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T A B L E  1. E f f e c t  of C h l o r p r o m a z i n e  on L y s o s o m a l  E n z y m e s  of Ra t  

L i v e r  (M=~m) 

Material 

tested 

[vet homog- 
enate 

t Acid phosphatase Acid ribonuclease 

Treatment i totalactiv- free activ- total activity I free activit 
i ty( in ,gP,  i ty( in% , ( i n E •  I(in%of 

t in 10 min/ of total) in 10 rain/rag ]total) 
nag protein) protein) 

L rsosomes 

Intact animals 
Chloprpromazinr 

9,95• 3,07~0,43 
13,6-+ 1,2 7,52• 

<0,05 <0,01 

15,4-+2,3 2,97-----0,17 
t8,7-+1,4 6,12-+0,68 

0,25 <0,o01 

73,4• 1,7 
91,7-- 18,0 

>0.5 

102,0-+ 15,0 
151,0~ 15,0 

>0,5 

Supematant 

Intact animals 
Chloprpromazir~ 

4,57~0,43 
8,5-----0,87 
<0,02 

13,7-+0,8 
i4,0~ 1,06 

>0,5 

Intact animals 
Chl%rpromazinc 

10,9--+2,25 
13,0-+ i ,3 

>0,5 

14,4 + 1,4 
19,8-+2,5 

>0.5 

TABLE 2. 

Material 
tested 

Ef fec t  of S t e l az ine  on L y s o s o m a l  E n z y m e s  of Ra t  L i v e r  (M• 

Treatment 

Liver hornog- Intact animals 
enate ChlOprpromazine 

Lysosomes 

Supernatant 

Intact animals 
Chlorpromazine 

P 

Intact animals 
Chlorpromaztne i 

P 

Acid phosphatase ] Acid ribonuclease . . . . .  
r toial. .activ" free activ- total activity I free activ- 
ity (in Gg P 't "" ~' (in E x 1000 ity fin % 
in 10 rain/ t y (in v/~ in 10 rain/rag of total) 
mg protein) af total) protein) 

73,4~ + 1.7 '. 4.8~--0,(} 
66,3• ;'3,0~0,8 
>0,5 >0,5 

102,0-+ 15,0 
1 t9,9+3,7 

>0,5 

I3,7-+0,8 
13,8~0,8 
>0,5 

8,17~1,5 22,0~- 1,2 
7,2-+-1,/ 24,0~1,1 

>0,5 >0,5 

23,5-+7,4 9,3~0,9 
20,1~4,1 t0,1--+-0,8 

>0,5 >0,5 

2,69• --  
2,55~0,79 -- 

>0,5 

i3,9~1,8 
9.4-+ 1,0 

>0,i 

the  s u b s t r a t e  ( f l - g l y c e r o p h o s p h a t e ) ,  wh ich  cou ld  be  r e g a r d e d  a s  e v i d e n c e  of i n j u r y  to the  l y s o s o m a l  m e m -  
b r a n e .  An i n c r e a s e  in the  " n o n s e d i m e n t i n g "  ac id  p h o s p h a t a s e  a c t i v i t y  w a s  o b s e r v e d  in the  s u p e r n a t a n t ,  

c o n f i r m i n g  the  p r e v i o u s  h y p o t h e s i s .  Ac id  r i b o n u c l e a s e  a c t i v i t y  w a s  unchanged ,  e v i d e n t l y  b e c a u s e  of d i f -  
f e r e n c e s  in the  bond j o i n i n g  the e n z y m e s  to the  m a t r i x  of the  l y s o s o m e .  

No change  in the  a c t i v i t y  of t h e s e  e n z y m e s  w a s  o b s e r v e d  a f t e r  a d m i n i s t r a t i o n  of s t e l a z i n e  (Tab le  2). 
The r a t e  and c o m p l e t e n e s s  of e l i m i n a t i o n  of b r o m s u l f t h a l e i n  f r o m  the b lood  of a l l  the  e x p e r i m e n t a l  a n i m a l s  
c o r r e s p o n d e d  to tha t  in the  c o n t r o l s  ( F i g .  1). 

After administration of large doses of chlorpromazine a "labilizing" action was thus observed on the 
lysosomal membranes of the rat liver although the liver function was undisturbed. The absence of changes 
in the state of the lysosomes after administration of stelazine can be attributed not only to the use of a 
smaller dose of the drug than of chlorpromazine, but also, probably, to differences in the method of in- 
teraction b e t w e e n  the  two p h e n o t h i a z i n e  d e r i v a t i v e s  and the  l y s o s o m a l  m e m b r a n e .  R e m e m b e r i n g  tha t  ac id  
l i p o p r o t e i n s  a r e  r e s p o n s i b l e  f o r  the  c o n c e n t r a t i n g  of b a s i c  d y e s  and o t h e r  c a t i o n i c  m o l e c u l e s  i n s ide  l y s o -  
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Fig. 1. Dynamics of el imination 
of bromsulf thale in  by the l iver  of 
r a t s  a f te r  10 and 20 rain in con- 
t ro l  (I) and exper imenta l  (II) ani- 
mals  ( receiving stelazine) : n) 
number  of exper iments .  Abscissa,  
el imination t ime (in min) ; ordinate ,  
percentage  el imination.  
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somes in vivo [7], a mechanism whereby cer ta in  phenothiazine 
drugs are  taken up by the lysosomes  of the ra t  l iver  can be 
postulated.  
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