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Investigation of the glutaminase activity in the cor t ical ,  medul la ry ,  and papi l lary layers  of 
the kidney t issue of ra ts  with exper imenta l  nephr i t i s  of different  duration showed an increase  
in the acute phase with r e s to ra t ion  of the normal  level  by the fourth to fifth month of the dis-  
ease.  Changes in glutaminase activity were combined with activation of acid and ammonia 
production and they are ,evident ly ,  adaptive in charac te r .  

The activity of phosphate-act ivated glutaminase (3.5.1.2-1) was studied in the kidney t issue of ra t s  
with exper imenta l  nephrit is .  This enzyme par t ic ipates  in the regulat ion of water  and e lec t ro ly te  metabo-  
l i sm and acid-base  balance,  dis turbance of which is one of the chief manifestat ions of nephrit is .  Virtually 
no investigations of this type have been descr ibed  in the l i te ra ture .  

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

Exper imenta l  nephri t is  was induced in albino ra ts  weighing 180-200 g by injection of nephrotic rabbit  
s e rum (t i ter  1 : 1000) by Mazuga's  method. The p resence  of nephri t is  was conf i rmed histologically and by 
clinical  and biochemical  tes ts .  

Glutaminase activity was de termined  in the cor t ica l ,  medul lary ,  and papi l lary layers  of the kidneys 
seven and 14 days,and two, four ,and  five months a f te r  the end of immunization. To determine  glutaminase 
activity, a medium containing 0.5 ml 0.1% L-giutamine solution, 0.5 ml 0.067 M phosphate buffer ,  pH 8.0, 
and 0.5 ml homogenate (2-6 mg protein) was used. Samples were incubated for 1 h at 37~ and the ammo-  
nia thus formed was es t imated  by microdif fus ion in Conway dishes [3 ]. The resu l t s  were expressed  in mi l -  
l ig rams  ni trogen per  g ram pro te in  per  hour. Pro te in  was de termined by the Kjeldahl method in kidney t i s -  
sue homogenates.  

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

On histological  examination of the kidneys of the ra ts  at various t imes  af te r  the induction of exper i -  
mental  nephri t is ,  changes cha rac t e r i s t i c  of the picture  of pro l i fe ra t ive  membranous  glomerulonephri t is  
were  found. 

In the f i rs t  week of the d isease ,  the glutaminase activity of the ra t s  was significantly increased  in the 
cor t ica l ,  medul lary ,  and papi l lary  l ayers  of the kidneys. The increase  in glutaminase activity continued in 
the ra t s  with nephri t is  of two months '  duration, but in the chronic stage of exper imenta l  nephri t is  (four to 
five months) the glutaminase activity re turned  to normal  (Table 1). 

In ra ts  with exper imenta l  nephri t is  the excre t ion  of acid radica ls  (t i tratable acids + ammonia) was 
increased  in the f i r s t  week of the disease and re tu rned  to normal  by the fourth to fifth month. 

The increase  in glutaminase activity of the kidneys was thus combined with increased  excre t ion  of 
t i t ra table  acids and ammonia.  The changes in giutaminase activity are  evidently adaptive in cha rac t e r  and 
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TABLE I. Glutaminase Activity of Kidney TissUe of Rats with Ex- 
perimental Nephritis (in mg nitrogen/g protein/h) 

Layer of kidney 

Cortical ..... 

Medullary ..... 

Papillary .... 

Control 

7,4620.39 
(]l) 

8,0320,38 
(11) 

11,0~0,72 
O1) 

7 days 

11,12~0,69 
(25) 

l 1,3~-0,60 
(25) 

20,621.02 
(21) 

Time after immunization 

i 4 days 2 months 

8,74+--0,50 10,74-'-0,52 
(9) (10) 

13,62-----0,82 13,65+--0,53 
(9) (lo) 

13,01-~I,07 12,22---+0,43 
(9) 0o) 

4 -- 5 month$ 

8,12• 
(ll) 

9,44-----0,55 
(11) 

12,56~0,77 

Note. Number of animals given in parentheses. 

reflect the intensity of acid and ammonia production by the kidney tissue of rats with experimental 
nephritis. 

However ,  no c o r r e l a t i o n  was found between the degree  of  i n c r ea se  in the  excre t ion  of acid rad ica l s  
and the i nc r ea se  in g lu taminase  act ivi ty  of the kidney t issue.  Ammonia  product ion poss ib ly  is i nc rea sed  
also because  of the i nc r ea s e  in gluconeogenesis ,  leading to the r e m o v a l  of g lutamate ,which inhibits the gln- 
t aminase  react ion.  The poss ib i l i ty  cannot be ruled out that  the inc reased  ammonia  product ion may also be 
due to an i nc r ea s e  in the act ivi ty  of g lu taminase  act ivated by a - k e t o a e i d s  [1, 2, 4, 5]. 
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