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To study the effect  of hepa r in  on act ivi ty  of the oxidative enzyme s y s t e m s  of the l ive r  m i -  
c r o s o m e s  of heal thy ra t s  and of r a t s  with g tomeru lonephr i t i s  the hexobarbi ta l  t e s t  was 
c a r r i e d  out, the content  of cy toch rome  P450 in the l i ve r  and the re la t ive  weight of the l iver  
we re  de termined,  and a h is to logical  and h i s tochemica l  invest igat ion of the l ive r  was under -  
taken. Hepar in  was found to s t imula te  the detoxicat ing function of the l iver ,  d is turbed in 
exper imen ta l  g lomeru lonephr i t i s .  
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During the las t  decade hepar in  has  been given with good re su l t s  for  the t r e a t m e n t  of g tomeru lonephr i t i s  
[1, 2, 7-9, 18]. Hepar in  has  a lso  been shown to p reven t  the development  of exper iment  g lomeru lonephr i t i s  
[12, 16, 17]. In the pa thogenes is  of the g lomeru lonephr i t i s ,  the hepatorenal  synd rome  accompanied  by de -  
p r e s s i o n  of the anti toxic function of the l i ve r  plays  an impor tan t  ro le ,  [5]. It is in teres t ing  to s t u d y t h e p o s s i -  
bili ty of enhancing the anti toxic function of the l i ve r  in g lomeru lonephr i t i s  by admin is t ra t ion  of heparira  
According to data in the l i t e ra tu re ,  hepar in  has a detoxicat ing effect  in var ious  f o r m s  of poisoning due to 
cyanides [11, 13], c u r a r e  [10], digital is  g lycosides  [14], bac te r i a l  toxins [11], etc. 

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

Exper imen t s  we re  c a r r i e d  out on noninbred ma le  r a t s  weighing 110-200 g, in two se r i e s :  I} on 160 
healthy r a t s  and II) on 40 ra t s  with nephrotoxic  g lomeru lonephr i t i s  [15]. Hepar in  (5000 un i t s /ml )  was given as 
s ingle and repea ted  daily subcutaneous injections in doses  of 2.5, 5, 10, 20, and 60 mg/kg .  

To judge the effect  of hepar in  on the s ta te  of the oxidative enzyme s y s t e m  of the endoplasmic re t icu lum 
of the l i ve r  the pharmaco log ica l  method of the hexobarbi ta l  t e s t  (50 and 70 mg/kg)  was used. During repeated  
injections of hepar in  the hexobarbi ta l  t e s t  was c a r r i e d  out at  11 a .m.  Other  de te rmina t ions  included the cy to -  
c h r o m e  P450 content in the l i ve r  [4] and the re la t ive  weight of the l iver ;  the l ive r  was also studied his tological ly  
in sec t ions  s ta ined with h e m a t o x y l i n - e o s i n .  The nieot inamideadenine dinucleotide (NAD) content was d e t e r -  
mined h i s tochemica l ly  and succinate  dehydrogenase  (SD) act ivi ty was es t imated  by Nach las ' s  method. 

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

As Table  1 shows, a s ingle injection of hepar in  led to a d e c r e a s e  in the durat ion of hexobarbi ta l  s leep,  
within the dose  range of hepar in  f r o m  2.5 to 10 mg/kg;  with a dose  of 20 m g / k g  the durat ion of s leep  increased .  

The dynamics  of the effect  of hepar in  on the hexobarbi ta l  t e s t  is shown in Fig. 1: Witha dose  of 5 mg/kg  
a m a x i m u m  appeared  a f t e r  2 h, but with a dose  of 10 m g / k g  a f t e r  3 h. Af ter  24 h the durat ion o f s l e e p  was r e -  
duced by one- th i rd .  During repea ted  inject ions of hepa r in  the durat ion of hexobarbi ta l  s leep dec rea sed  ove r  a 
per iod of 2-3 days without any fu r the r  reduct ion despi te  continuing admin i s t r a t ion  of heparin.  

As a r e su l t  of admin is t ra t ion  of hepar in  the cy toch rome  P450 content in the l ive r  of the r a t s  increased .  
Af ter  hepa r in  in a dose of 5 m g / k g  a s ignif icant  d i f fe rence  (P < 0.05) between the contro l  and the exper imenta l  
s e r i e s  was obse rved  only in the c a s e  of a s ingle injection of heparin,  and a f t e r  two injections the d i f ference  
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TABLE 1. Decrease  in Duration of Hexobar-  
bital Sleep (0.75 mg/kg) in Rats 1 h af ter  a 
Single Injection of Heparin in Different Doses 

Preparation 

Hexobarbital 
(eontroD 

Hexo bar bital 
Heparin 
Hexobarbital 
Heparin. . 
Hexotmr bita~ 
Heparin 
Hexobarbital 
Heparin 

Dose of 
preparation, 
mg7 kg 
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75 
5 
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F i g .  1. Dec rease  in durat ion of hexobar -  
bital s leep compared  with cont ro l  at d i f fe r -  
ent t i m e s  a f t e r  inject ion of heparin.  Un- 
shaded columns show d u ra t i o n  of hexobar -  
bital  s leep in group of control  ra t s ;  obliquely 
shaded columns " i n  group of ra t s  receiving 
hepar in  subcutaneously in dose  of 5 mg/kg; 
b lack c o l u m n s ,  in group of ra t s  receiving 
h e p a r i n  in dose of 10 m g ~ .  Ordinate,  d e -  
g r e e  of  shortening of s leep (in % of  control) .  
Absc i ssa ,  t ime  a f t e r  inject ion of hepar in  (inh). 

was sma l l e r .  With more  f requent  (3-6) inject ions of hepar in  the cy tochrome P4s0 level  was vir tual ly  the  Same 
as  i n t h e  control  (Table 2). 

The re la t ive  weight of the l i ve r  increased  a f t e r  therapeut ic  doses of hepar in  by between 16 and 34%, 
whereas  a f te r  h igher  than therapeut ic  doses  it  d e c r e a s e d  by 10-15%. Histological  changes appeared in the 
l i ve r  u n d e r  the influence of hepar in  only when given repea ted ly  in doses  of over  10 mg/kg.  

An increase  in the NAD content was detected his tochemical ly  a f te r  four  inject ions of hepar in  in a dose 
of 5 mg/kg.  Changes in SD activi ty a f te r  a single injection of hepar in  (5 mg/kg) were  i l l-defined, although the 
number  of fo rmazan  granules  showed some inc rease  ove r  the control .  The granules  were  situated not only in 
the center ,  but also at  t h e p e r i p h e r y o f  the Iobule. Four  dai ly injections of heparin caused a d ec r ea se  in SD 
activity.  

The hexobarbi ta l  tes t ,  c a r r i e d  out on the 10th and 30th days of development of nephrotoxic g lomeru lo-  
nephri t is ,  showed a marked  inc rease  in the durat ion of hexobarbital  s leep compared  with healthy rats:  On the 
10th day of g lomerulonephr i t i s  the durat ion of s leep was increased  by 63%, and on the 30th day by 80%. 
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TABLE 2. Content of Cytochrome P450 in Endoplasmic Reticulum of Rat Hepatocytes 
24 h After Injections of Heparin in Dose of 5 mg/kg (M~m; n = number of experiments) 

Number of injectlom 
Experimental 
conditions 

1 2 3 4 5 6 

Control (n= 10) 2,49-~r 0 ,87+0,12 1,62_+0,55 1,48___!,01 1 1,49-_L-0,97 i,49+_0,97 
1 

Heparin (n = 10) 
P 

9,36+0,62 
<0,05 

t,tg_---~,25 
<0,05 

0,744-0,13 
~0,05 

2.65-~0,50 t 0.?l:t=0.]8 
> 0.05 > 0,05 

0.62+0.15 
>0,05 

The lengthening of hexobarbital sleep was proportional to the severity of the glomerulonephritis. Hep- 
arin considerably shortened the duration of hexobarbital sleep in the rats with glomerulonephritis; the effect 
of heparin under these conditions was much more clearly manifested than in healthy rats. For instance, 1 h 
after injection of heparin in a dose of 10 #g/kg into rats with glomer1~lonephritis the duration of hexobarbital 
sleep was reduced by 59% compared with rats not receiving heparin, whereas in healthy rats under the same 
conditions it was reduced by only 24%. 

The results of this investigation thus show that heparin has a positive effect on the activity of oxidative 
enzyme systems of the liver microsomes. In glomerulonephritis, when the antitoxic function of the liver is 
considerably depressed, heparin can activate it. 
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