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In r a t s  with expe r imen ta l  cytotoxic nephr i t i s  the lacta te  dehydrogenase  and succinate dehydrogenase 
act ivi ty  in the co r t ex  and medul la  of the kidneys is reduced.  The act ivi ty  of Mg-,  Na-,  and K-adenos ine-  
t r iphospha tase  is unchanged. 

The r e su l t s  of invest igat ion of the human and animal  nephron have shown cons iderable  enzymic  dif- 
ferent ia t ion between its var ious  component  par t s .  The glomerul i  contain re la t ive ly  smal l  quanti t ies of en- 
zymes ,  while the cel ls  of the p rox ima l  and distal  tubules have a much higher  content of the var ious  en- 
zymes ,  including enzymes  of the Krebs  cycle and of oxidative phosphoryla t ion.  The descending and ascend-  
lug pa r t s  of the loop of Henle a re  com pa ra t i ve ly  poor in enzymes  [12, 13]. 

It is a s sumed  that  alkaline phosphatase  in the brush  bo rde r  of the p rox imal  tubules plays an e s sen -  
t ial  role  in glucose reabsorp t [on  [7], succinate  dehydrogenase  is connected with sodium reabsorp t ion  [1-5, 
8], and Mg-dependent  and Na- and K-ac t iva ted  adenos ine t r iphospha tases  par t ic ipa te  in sodium t r anspo r t  
through the cel l  m e m b r a n e  [11, 16, 17]. 

It was decided to study quanti tat ive changes in the act ivi ty  of lactate  dehydrogenase (LDH), succinate  
dehydrogenase  (SDH), and Mg-,  Na-,  and K-adenos ine t r iphospha tases  in the cor t ica l ,  medul la ry ,  and papi l -  
l a r y  l aye r s  of the kidney. 

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

Exper imen ta l  cytotoxic nephr i t i s  was produced in albino r a t s  weighing 200-250 g by Mazuga ' s  me th -  
od (titer of nephrotoxic s e r u m  1 : 11,000). The p re sence  of nephr i t i s  was conf i rmed  by cl inical ,  b iochemi-  
cal ,  and his tological  invest igat ions.  Evidence  of a modera t e  p ro l i fe ra t ive  in t r acap i l l a ry  g lomeru lonephr i -  

t i s  was  observed .  Enzymes  of the kidney t i s sue  were  invest igated 7 days af ter  the end of immunizat ion.  

LDH act ivi ty  was de te rmined  in the superna tant  (12,000 g) of a homogenate  (1 : 10) of the cor tex  and 
medul la  f r o m  the d e c r e a s e  in optical  densi ty  at 340 m~t in the p r e sence  of pyruvate  [6]. The pro te in  con- 
tent in the homogenates  was de te rmined  by K a l k a r ' s  method [14]. SDH act ivi ty  was de te rmined  in the mi to-  
ehondr ia  of the rena l  co r t ex  and medul la .  Pro te in  in suspens ions  of mi tochondr ia  was de te rmined  by the 
b iure t  method; SDH act ivi ty  by  a modif ied c o l o r i m e t r i c  method [9] based  on oxidation of succinate in the 
p r e sence  of 2,6-dichlorophenolindophenol  (DCPI) in the p r e sence  of phenazine metasu l fa te  as ca ta lys t  of 
e lec t ron  t r ans f e r .  The cou r s e  of the r eac t i on  was followed f r o m  the dec r ea se  in intensity of DCPI co lo ra -  
tion at 600 m # .  The reac t ion  mix tu re  contained 2.4 ml  0.1 M phosphate buffer ,  pH 7.4, 0.1 ml  of 0.01 M 
KC1 solution, 0.1 ml  of 0.1 M succinate  solution, 0.2 ml  of suspension of mi tochondr ia  (0.2-0.3 rng mi to-  
chondrial  pro te in  of the co r t ex  and medulla) ,  0.1 ml  of 6.7 �9 10 -4 M DCPI solution, and 0.1 ml  of 0.1% phen- 
azine metasu l fa te  solution. The change in EG00 against  wa te r  both for  the exper imenta l  sample  and for  the 
control  containing all  components  except  snccinate  was m e a s u r e d .  The change in E~00 per  minute due to 
the action of SDH was given by the d i f ference  between the expe r imen ta l  and control  values .  Each exper i -  
ment  and control  t e s t  was repea ted  twice. To de te rmine  the m o l a r  absorpt ion of DCPI, E~00 of the same  
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TABLE i. Activity of Mg-, Na-, K-Adenosinetr iphosphatase,  Lactate 
Dehydrogenase,  and Suecinate Dehydrogenase in Kidney of Control 
Rats and Rats with Experimental  Nephritis (M • m) 

R~s 

Control 

With exper- 
imental 
nephritis 

Mg', Na-, K-ATpAse 
(in ~dg P/h/rag protein) 

medal- 
cortical, tary 

layer layer 
i 

84,6• 2,7 78.4+- 4,2 
(24) (24) 

80,8+ 7,0 64,8+- 7,1] 
(12) (13) 

papil- 
lay 

layer 

42• 3,2 
(24) 

38,6+- 4,5 
(12) 

Lactate dehydmgemase t Succinate dehTdrog. 
m/imoles/min/mg protein 

cortical ~medullary cortical medullary 
layer layer mitc~ mito- 

ehondria chondria 

630+_ 29,1 
(11) 

448• 38,4 
(12) 

728+ 30,1 
(11) 

471 + - 13,3 
(12) 

39,0+ 4,t 
(7) 

19i]2)2'(~ 
: 25,2•  9-,2 

(7) 

17,0+ 2,3 
(12) 

quantity of DCPI as in the experiment  with 2.9 ml of buffer solution was measured,  The method of quanti- 
tative est imation of SDH activity descr ibed above has many advantages over the method of its de te rmina-  
tion using te t razol ium salts in the presence  of which formazan  is formed without suecinie acid, c rea t ing a 
high background. Activity of Mg-, Na-, and K-adenosintr iphosphatases  was determined in a 10% homogen-  
ate of the cor t ical ,  medul lary ,  and papil lary layers  of the kidney. The incubation medium used to deter -  
mine activi ty contained 0.1 ml homogenate of the appropriate  layer  of the kidney (0.5-2 mg protein). 0.9 
ml of 0.2 M trts-HC1 buffer,  pH 7.2, 0.5 ml NaCI (80 #moles Na+), 0.5 ml KCI (20 #moles K+), 0.5 ml 
MgCI 2 (5 /~moles Mg++), and 1 ml of the sodium salt of ATP (5 #moles ATP). After incubation for 30 min 
at 37 ~ the react ion was stopped by the addition of 1.5 ml of 10% TCA. Activity of the enzyme was judged 
f rom the increase  in inorganic phosphate, determined by the Kjeldahl method. 

Activity of the enzymes was investigated over a l inear  segment  of the graph of react ion veloci ty as a 
function of protein content. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

Definite protein urea  was observed in the ra ts  with experimental  nephritis,and leukoeytes and e ry -  
throeytes  appeared in the urine. The se rum urea  concentrat ion was the same as in the control  animals.  
The se rum electrolyte  concentrat ions in the immunized ra ts  also were unchanged. At the same time, the 
elimination of potassium and, in par t icular ,  of sodium tn the urine was substantially reduced: f rom 98.0 4. 
1.4 to 66.8 4 9.9 meq/ l i t e r  (P < 0.05) and f rom 190.0 4. 1.6 to 49.8 4. 5.8 m e q / l i t e r  (P < 0.01), r espec t ive -  
ly. 

In the renal  cor tex  of healthy ra t s  SDH activity was much higher than in the medulla (Table 1), in 
agreement  with data in the l i tera ture  [5, 8]. The activity of Mg-,  Na-, K-adenosinetr iphosphatase fell suc-  
cess ive ly  f rom the cor t ica l  layer  to the papillary. LDH activity was distributed about equally in the cor t i -  
cal and medul la ry  layers  of the ra t  kidneys, in almost  exactly the same way as the activity of this enzyme 
in whole kidney homogenate [6]. 

In experimental  nephrit is  a s ta t is t ical ly  significant (P < 0.01) decrease  in LDH and SDH act ivi ty was 
observed in both the cor tex  (P < 0.01) and medulla of the kidneys (P < 0.05). Although as regards  the 
activi ty of Mg-,  Na-, K-adenosinetr iphosphatase a tendency was observed for this to decrease  in various 
par ts  of the kidney, the change was not s ta t is t ical ly  significant. 

The decrease  in LDH activity in the kidney in experimental  nephritis is in agreement  with data in the 
l i tera ture  [10, 12, 15] descr ibing increased LDH activity in the urine of rabbits ,  dogs, and ra t s  with toxic 
injury to the nephron, or  infarction and ischemia of the kidney, unaccompanied by changes in the activity of 
this enzyme in the blood serum.  It may  be postulated that the increase  in LDH content in the urine is as -  
soeiated with elimination of the enzyme f rom the kidney. The dec rease  in activi ty of this enzyme in the 
renal  cor tex  and medulla in experimental  nephritis suggests  a disturbance of oxidation-- reduction in the 
kidney and changes in metabol ism both in the cortex,  where it is aerobic in nature,  and in the medulla,  
charac te r ized  by a high level of glycolysis .  
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The decrease in SDH activity in the cortical and medullary mitochondria of the kidney suggests a de- 
crease in the intensity of oxidation in the tissues in nephritis. The absence of changes in Mg-, Na-, K- 
adenosinetriphosphatase activity indicates that in this particular experimental disease the processes of 
sodium transport connected with this system remain undisturbed. 
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