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Chloracizine has a marked diuretic action and increases  sodium excret ion in rats  although 
not by any direct  action on the kidney. This effect is acoompanied by an increase  in the vol-  
ume of in t ravascular  fluid, a decrease  in the total p lasma protein concentration, and a de- 
c rease  in the hematoer i t  index. A study of the endogenous creatinine c learance and t r a n s -  
port  of osmot ica l ly  free water  shows that the mechanism of the diuretic action of ch lorac i -  
zinc is linked chiefly with an increase  in the level of g lomeru la r  fil tration and a decrease  
in the relative proximal  reabsorpt ion.  
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The phenothiazine derivative chloraciz ine* was shown previously  to have a marked effect on kidney 
function in rats  [1]. 

It was decided to study the mechanism of the diuretic action of chloraeizine and its action in s t imu-  
lating sodium excret ion and to determine as far  as possible the localization of these actions in the nephron. 

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

The effect of chloracizine on the excret ion and reabsorpt ion of osmotical ly  free water  was studied in 
day-long exper iments  during ord inary  diuresis  and during the f i rs t  2 h af ter  water  loading (5%of bodyweight). 
Creatinine was determined by Folin 's  method in the urine and blood plasma and the osmotic p ressu re  was 
measured  by a the rmoe lec t r i c  method [2]. The sodium and potassium excret ion also were determined by 
flame photometry  and the fi l tration and t r anspor t  of osmotical ly  free water  were calculated. The water  
spaces of the body were determined by the method descr ibed ea r l i e r  [3]. The sod ium-excre to ry  and anti-  
diuretic activity of the p l a s m a w e r e d e t e r m i n e d  by a biological method in rats [7]. Chloracizine was in- 
jected subcutaneously (5 mg/kg)as  a 0.1% solution. The direct  effect of chloracizine on kidney function was 
studied in acute exper iments  on dogs with catheter izat ion of both u re t e r s .  Chloracizine was injected into 
the left renal  a r t e r y a s  a 0.1% solutionat the rate of 100 # g / k g / m i n .  

EXPERIMENTAL RESULTS AND DISCUSSION 

As Table 1 shows, chloracizine considerably increased the 24-hourly diuresis of the rats and also 
the 2-hourly excretion of urine after water loading, and these effects were accompanied by an increase in 
the excretion of sodium and potassium and also by a marked increase in filtration, This effect evidently 
depended on certain extrarenal mechanisms, for no direct diuretic action of the drug on the kidney could 
be found (Fig~ I). 

The redistribution of water in the body under the influence of chloracizine discovered previously [3] 
suggested a connection between its diuretic effect and the mechanisms of volume regulation. As Table 2 

* 2-Chloro-10-(3-dimethylaminopropionyl)phenothiazine - Translator. 
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T A B L E  1. Ef fec t  of  C h l o r a c i z i n e  (5 m g / k g )  on 24-h  and 2-h  D i u r e s i s  
in l~ats (M •  

Index studied 

Diuresis (in ml) 
Sodium (in/aeq) 
Potassium (in/leq) 
Filtration (in ml) 
Relative reabsorption (in %) 

24-h Diuresis 

control ~n=lS) expt. (n= 15) 

6,8-+0,42 18,4-----0,96 
386-+41,4 962+50,6 
408• 868-+64,4 
630-+28,2 874-'-38,6 
99-+0,1 98+0,1 

Diuresis during 2 h 
after water loading 

control  
(n=15)  

7,7-- + 0.35 
25-----2,8 
5I~4,2 
64• 
88-+0,4 

expt.(n= 15) 

11,9-+ 0,52 
316• 18,5 
135• 
83+_2,4 
86-+0,6 

T A B L E  2. Ef fec t  of  C h l o r a c i z i n e  (5 m g / k g )  on D i s t r i b u t i o n  of  
W a t e r  in Ra t s  (in %) 

Time of investigation 

Control(15) 
After injection of 

ehloracizine 
4 h (8) 

Total water 

60,3~ 1,37 

57,6-+ 1.54 

58,9~0,62 

t n t r a c e t l u -  
far water  

42,4-- ~ 1,24 

39,3-+ 1,37 

40,5---+0,92 

Extracellu- ( Intravascu- 
lar water lar water 

18,8• 4,9-+0,67 

18,3-----0,75 6,6-+0,40 
PK0,001 

18,4-+0,62 6,1• 
P~O,05 

48 h (8) 

Inmrstitial 
water 

13,5• 

1!,7---0,71 
P<O,05 - 
12,3-+0,40 
P~O,05 

Note .  N u m b e r  of  o b s e r v a t i o n s  shown in p a r e n t h e s e s .  Index of  
s i g n i f i c a n c e  of  i n d i c e s  shown only  i f  d i f f e r e n c e s  b e t w e e n  c o n t r o l  
and e x p e r i m e n t s  a r e  s i g n i f i c a n t  (P < 0.05).  
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F ig .  1 :  K idney  funct ion in dogs  a f t e r  i n j e c t i o n  of  c h l o r -  
a c i z i n e  into le f t  r e n a l  a r t e r y  (100 ~ g / k g / m i n ) .  A b s c i s s a ,  
t i m e  i n t e r v a l s  (10 ra in) ;  o r d i n a t e ,  i n d i c e s  of  k idney  func -  
t ion .  D) D i n r e s i s  (in m l / m i n ) ;  Na) e x c r e t i o n  of  sod ium 
(in ~ e q / m i n ) ;  K) e x c r e t i o n  o f  p o t a s s i u m  (in ~ e q / m i n ) ;  F) 
f i l t r a t i o n  (in m l / m i n ) .  A r r o w s  ind ica t e  b e g i n n i n g  and end 
of  i n j ec t i on  of  c h l o r a c i z i n e .  Cont inuous  l ine  - l e f t  k idney ,  
b r o k e n  l ine  - r i gh t  k idne y .  
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TABLE 3. Sod ium-Exc re to ry  or  Ant idiuret ie  Activi ty of P l a s m a  of 
Rats  Receiving Chloraciz ine  (5 mg/kg)  

Sodium excretion Diuresis 
Animals (in % of initiaI (in % of initial 

value) value) 

Control (10) 
Receiving chloracizine (12) 

94,7-+4,23 
98,5-+ 7.42 

P> 0,5 

83.1~-2,61 
95,8• 

P~O,05 

Note.  Num ber  of observa t ions  in pa ren theses .  

TABLE 4. Effect  of  Chloraciz ine  (5 mg/kg)  on Total  P l a s m a  
Pro te in  Concentra t ion and Hema toc r i t  Index 

Before injection of Parameter studied chloracizine 4h After injection 24h After injection 
(n= 15) (n= 15) (n= 15) 

Totalplasmaprotein(in g%) i 

Hemarocrit index (in %) 

6,7--+0,08 ] 6,0--+0,10 

43,8--+0,64 ~0,1+--0,48 

6,2-----0,08 

40,5--+0,47 

Note.  In eve ry  case  P <0.05. 
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Fig. 2. Effect  of ch lorac iz ine  (5 mg/kg)  
on diluting and concentra t ing  functions of 
the kidneys in ra t s :  A) wa t e r  d iu res i s  in 
2 h: unshaded columns - d iu res i s  (D), 
obliquely shaded columns - C o s m ,  c r o s s -  
hatched columns - CHg O. B) 24-h D i u r e s i s :  
unshaded columns - d m r e s i s  (D), obliquely 
shaded columns - Cos m,  c r o s s - h a t c h e d  
columns - TC20._ F i r s t  column of each 

p a i r  is contr01, second a f t e r  inject ion of  
ch lorac iz ine .  Ordinate ,  p a r a m e t e r s  studied 
(all in ml).  

shows, the inc rease  in the i n t r avascu l a r  volume was 
mainta ined for  a long t ime ,  to co r respond  to the diuret ic  
r e sponse  of r a t s  to a single injection of the drug, which 
continues for  s e v e r a l  days.  

The inc rease  in sodium excre t ion  with an inc rease  
in the i n t r a v a s c u l a r  fluid volume has been as soc ia t ed  
with the appearance  of a s o d i u m - e x c r e t o r y  fac tor  in the 
blood [4, 6]. In the p resen t  expe r imen t s  the s o d i u m - e x -  
c r e t o r y  act ivi ty  of the p l a s m a  of r a t s  rece iv ing  c h l o r a -  
cizine 4 o r  24 h before  the invest igat ion (Table 3) was 
unchanged. Meanwhile the ant idiuret ic  act ivi ty  of the 
p l a sma  was signif icantly lowered.  

A definite role  in the m e c h a n i s m  of the inc reased  
d iures i s  and sodium excre t ion  could belong to dilution 
of the blood, as indicated by the lowered tota l  p l a s m a  
pro te in  concentra t ion and hematoc r i t  index found in these  
expe r imen t s  (Table 4). According to many  worke r s ,  
these  fac to r s  play an important  role  in volume regulat ion.  
For  instance,  the dec rea se  in the oncotic p r e s s u r e  in 
the cap i l l a r i e s  of the rena l  g lomerul i  could lead to an 
inc rease  in the f i l t ra t ion level ,  but a dec rea se  in that  
p r e s s u r e  in the pe r i tubu la r  cap i l l a r ies  could lead to a 
dec rease  in r eabsorp t ion  in the p rox ima l  tubules [5, 10]. 
Lower ing  of the hematoc r i t  index, through a change in 

the v i scos i ty  of the blood, could cause  a red is t r ibu t ion  of the blood flow in the kidney, leading to an inc rease  
in the diuret ic  function [8, 9]. 

The reduct ion in the re la t ive  p rox ima l  r eabso rp t ion  probably  plays an important  role  in the diuret ic  
act ion of ch lorac iz ine ,  This  is because ,  during wa te r  loading, when the dis ta l  tubule i s i m p e r m e a b l e  to water ,  
the d iu res i s  i nc rea se s  more  than the f i l t ra t ion a f t e r  injection of ch lorac iz ine .  This  view is conf i rmed by 
the inc rease  in r eabsorp t ion  and excre t ion  of osmot ica l ly  f ree  wa te r  as a resu l t  of the action of c h l o r a e i -  
zine on an imals  with different  degrees  of hydrat ion of the body (Fig. 2). 

The i nc rea se  in d iu res i s  and sodium excre t ion  under  the influence of ch lorac iz ine  is thus due chiefly 
to an inc rease  in g l o m e r u l a r  f i l t ra t ion and a dec rea se  in re la t ive  p rox ima l  reabsorp t ion ,  the causes  of 
which include a red i s t r ibu t ion  of fluid in the body and a change in the phys icochemica l  p r o p e r t i e s  of the 
blood. 
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