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Prolonged adminis t rat ion of 6-mercaptopur ine  to dogs (2, 3.5, and 5-6 mg/kg) and rabbits (5 mg/kg) 
caused marked inhibition of tubular secre t ion  est imated by excret ion of diodone. 

Sec re to ry  p rocesses  taking place in the cells of the tubular epithelium and associa ted with definite 
expenditure of energy  a re  an important  aspect  of kidney activity [2, 3]. It may therefore  be expected that 
substances modifying cell metabol ism may have some influences on tubular secret ion.  It has been shown, 
in par t icular ,  that 6 -mercaptopur ine  act ively influences purine metabol ism and disturbs the synthesis  of 
nucleic acids per forming the many different functions of the living cell.  

The effect of 6-mercaptopur ine  on tubular secre t ion was studied in this investigation. 

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

Experiments  were ca r r i ed  out on 6 dogs weighing 7-15 kg with u re t e r s  exter ior ized by the P a v l o v -  
Tsitovich method and on 7 rabbits weighing 2.6-3.6 kg. During the experiment  the dogs were  kept on Pav-  
lov stands.  The experiments  on rabbits were  ca r r i ed  out on special  "hammock" stands; urine was col-  
lected by chronic catheter izat ion of the u r ina ry  bladder .  To maintain the diuresis  at an adequate level, 
warm water  was adminis tered rec ta l ly  to the rabbits every  30 min in a dose of 2 mg/kg  body weight. 

6-Mercaptopur ine  was given by mouth daily for 10 days in doses of 2, 3.5, and 5-6 mg/kg  for dogs 
and 5 mg /kg  for rabbits.  The investigations were  ca r r i ed  out before  the beginning of administrat ion of the 
compound (3-4 t imes),  in the middle of the course ,  and on the 1st, 3rd,  7th, and 14th day after  its end. Al- 
together  92 exper iments  were ca r r i ed  out. 

The s ec r e to ry  function of the kidneys was est imated by determining the excret ion of diodone after  a 
single intravenous injection of this substance in a dose of 0.3-0.4 g /kg for dogs and 0.9-1 g /kg for rabbits .  
As p re l iminary  experiments  showed, these doses ensure maximal  saturat ion of the s ec r e to ry  power of the 
tubules in the f i rs t  20-30 min after  its injection. Diodone was est imated by the method of White and Rolfe 
as modified by Bak and co -worke r s  [1] during the f i rs t  30 rain and over a total period of 2 h, during which 
on the average  75-85% of the injected dose of diodone was excreted.  

The g lomeru la r  f i l trat ion relat ive to endogenous creatinine was also determined at the same t imes.  
To obtain some idea of the general  response of the animal to adminis t ra t ion of 6-mercaptopur ine ,  in some 
of the experiments  the total p lasma protein concentrat ion ( ref rac tometr ica l ly) ,  the e ry throcyte  and leuko- 
cyte counts in the circulat ing blood, and the body weight of the animals were determined.  

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

Table i shows that 6-mercaptopur ine  in a dose of 2 mg/kg  caused no regular  changes in the s e c r e -  
to ry  function of the kidneys, but in a dose of 3.5 and, in par t icular ,  of 5-6 mg/kg,  it has a marked inhibi- 
to ry  effect. This inhibition was most  marked on the 7th day after  the end of adminis t rat ion of the com-  
pound, both during the f i r s t  30 rain and during a period of 2 h af ter  injection of diodone. No d i rec t  r e l a -  
tionship was found between the observed effects of 6-mercaptopur ine  on tubular secre t ion  and the changes 
in diuresis  and g lomeru la r  fi l tration. Even when the compound was given in a dose of 5-6 mg/kg,  

Department  of Pharmacology ,  Altai Medical Insti tute,  Barnaul.  (Presented by Active Member of the 
Academy of Medical Sciences of the USSR V. V. Zakusov.) Transla ted  f rom Byulleten'  l~ksperimental 'noi 
Biologii i Meditsiny, Vol. 67, No. 3, pp. 58-60, March, 1969. Original ar t ic le  submitted September 11, 
1967. 

276 



TABLE i. Effect of Prolonged Administration of 6- 
Mercaptopurine on Excretion (in %) of Diodone 
in Dogs (M~:m) 

Dose of 
compound 
(in mg/kg) 

Time after 
administra - 
tion of com- 

pound 

30 min 
2 h  

?irst week after 
Control md of course 
V a l u e s  ,, 

38,4• ,02 37,4_ 1,99 
82,6_1,66 83,2+2,95 i >0,5 >0,5  

! 
3,5 30 rain 39,2• 30,8___3,05 ~ <0,05 

2 h 79,5• 73,0• I >0,05 

5--6 37,1__.0,88 
82,7• 

17,4• 
51,1+12,I9 

30min 
2 h  

<0,02 
<0,05 
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Fig. i. Effect of prolonged administration of 6-mer- 
captopurine (5 mg/kg) on some indices of kidney 
function in rabbits during the first 30 rain (A) and 
2 h (13) after injection of diodone. E) Excretion of 
diodone, in percent; D) diuresis (ml/min); F) glom- 
erular filtration (in ml/min); K) mean of control 
values; C) investigation in middle of course of ad- 
ministration; i, 3, 7, and 14) days after end of ad- 
ministration of 6-mereaptopurine. Vertical lines in- 
dicate confidence limits. 

producing the most marked inhibition of secre- 
tion, no significant changes in diuresis and fil- 
tration were observed. 

Administration of 6-mercaptopurine to 
dogs in doses of 2 and 3.5 mg/kg, especially the 
latter, considerably lowered the leukocyte count 
(by more than 50%) but caused no significant 
change inthe erythroeyte count. Under these cir- 
cumstances the plasma protein concentration and 
body weight showed no significant change. In a 
dose of 5-6 mg/kg, 6-mercaptolourine caused 
death of the dogs (Kashtanka died on the 10th day 
and Aza on the 16th after the end of administra- 
tion of the compound). 

The results of the experiments on rabbits 
showed that 6-mercaptopurine causes a marked 
decrease in the secretory function of the kidneys 
greatest on the 7th day after discontinuing admin- 
istration, both during the first 30 rain arid a per- 
iod of 2 h after injection of diodone (Fig. I). At 
the same time a decrease in diuresis and in the 
glomerular filtration was observed, most marked 
in the period of maximal saturation of the secre- 
tory power of the tubules (the change in diuresis 
during 2 h of observation was not significant). 

Blood analyses revealed depression of ery- 
thropoiesis, likewise more marked on the 7th 
day after the end of administration (by 38%), 
while the leukocyte count was also reduced (by 
55.2%) at this time, although the total plasma 
protein concentration was unchanged. At the 
time of maximal decrease in secretory function 
of the kidneys, the body weight of the rabbits was 
reduced (by 14.5%). 

Considering the inhibitory effect of 6-mer- 
captopurine on protein biosynthesis, it can be as- 
sumed that the inhibition of tubular secretion 
produced by this compound is connected with 
changes in cell metabolism. This is confirmed 

by the results of determination of the erythrocyte and leukocyte counts in the circulating blood and the body 
weight of the rabbits. The possibility likewise is not ruled out that a decrease in the renal blood flow may 
also be of some significance in the rabbits, evidence of this being given by the reduction in glomerular 
filtration. 
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