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RAT RENAL TUBULE FRAGMENTS: A S E N S I T I V E  PREPARATION FOR THE STUDY 
OF DRUG INDUCED NEPHROTOXICITY 

R. Hernandez Cruz, M. Gumbleton and P . J .  N i c h o l l s ,  Welsh School o f  Pharmacy, UWIST, 
PO Box 13, C a r d i f f  CFl 3XF, U . K .  

The r e n a l  c o r t i c a l  s l i c e  has  proved t o  be a u s e f u l  p r e p a r a t i o n  f o r  a s s e s s i n g d r u g -  
induced n e p h r o t o x i c i t y  on o r g a n i c  i o n  t r a n s p o r t  and m e t a b o l i c  f u n c t i o n  (Carpen te r  
& Mudge 1980; Kluwe 1981) .  However, t h e  t e c h n i q u e  h a s  c e r t a i n  d i s a d v a n t a g e s ,  e g .  
r e p r o d u c i b i l i t y  o f  s l i c e  t h i c k n e s s  and d i f f u s i o n a l  l i m i t a t i o n s .  These cou ld  be  
overcome by employing an enzyme-dispersed p r e p a r a t i o n  o f  r e n a l  t u b u l e  f r agmen t s .  
The p r e s e n t  work compares t h e  s e n s i t i v i t y  o f  k idney  s l i c e s  and t u b u l e  f ragments  
w i t h  r e f e r e n c e  t o  t h e  e f f e c t  of  two e s t a b l i s h e d  n e p h r o t o x i n s  ( c e p h a l o r i d i n e  CEPH 
and m e r c u r i c  c h l o r i d e  HgC12) on 4-aminohippurate (PAH) and i n u l i n  up take  and on 
gluconeogenesis .  Kidneys were removed from male Wistar rats (250g) t h a t  had 
r e c e i v e d  s i n g l e  subcu taneous  nephro tox ic  doses  o f  e i t h e r  CEPH (100mg/kg) o r  HgCl 
(2mg/kg), o r  o f  normal s a l i n e  ( lml /kg )  2 days be fo rehand .  T ransve r se  s l i c e s  o f  
r e n a l  c o r t e x  0 . 5 m  t h i c k  ( ave rage  weight  20mg) were r a p i d l y  c u t  (50-70mg/incuba- 
t i o n  f1ask )and  p l a c e d  i n  t h e  i n c u b a t i o n  medium. Tubule f r agmen t s  were a l s o  p re -  
pa red  from c o r t i c a l  s l i c e s  by i n c u b a t i o n  w i t h  c o l l a g e n a s e  and h y a l u r o n i d a s e  
a c c o r d i n g  t o  t h e  p rocedure  d e s c r i b e d  by Dawson (1972) and suspended i n  the  medium 
(2.7-7.5mg c e l l  p r o t e i n / i n c u b a t i o n  f l a s k ) .  The medium c o n t a i n e d  (mM) D-glucose 
5 .55 ,  Na+ 140,  K+ 5 ,  Ca2+ 2 . 5 ,  Mg2+ 1, C1- 144,  P043- 3 and S042- 1, b u f f e r e d  t o  
pH 7.4 (Robinson, 1949) .  
A f t e r  a n  8 min p r e - i n c u b a t i o n  p e r i o d ,  3H-PAH ( t o  assess o r g a n i c  i o n  t r a n s p o r t )  
and 14C-insulin ( t o  a s s e s s  r e n a l  e x t r a c e l l u l a r  volume),  d i s s o l v e d  i n  t h e  medium, 
were added t o  t h e  i n c u b a t e s  ( f i n a l  c o n c e n t r a t i o n s  50 and 3.3uM r e s p e c t i v e l y ;  t o t a l  
volume 3ml).  A f t e r  90 min, r a d i o a c t i v i t y  w a s  de t e rmined  i n  r e n a l  t i s s u e  and 
medium, and up take  w a s  e x p r e s s e d  as T/M (T=dpm/g t i s s u e  s l ice  o r  dpm/g t u b u l e  
p r o t e i n ;  M=dpm/ml i n c u b a t i o n  medium). To a s s e s s  g luconeogenes i s ,  py ruva te  (1OmM) 
r e p l a c e d  g lucose  i n  t h e  medium. Glucose so formed and r e l e a s e d  i n t o  t h e  medium 
was determined by t h e  g lucose  o x i d a s e  method (Sigma K i t ) .  
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I n c u b a t i o n  was a t  37OC i n  a n  atmosphere of  95% 02/5%c02. 

- 
Tab le  1. E f f e c t  of two n e p h r o t o x i n s  on r a t  r e n a l  s l i c e s  and t u b u l e  f ragments  

P re  t r e a t m e n t  PAH up take  Gluconeogenesis  
(T/M) (umo 1 g l u c o s e  formed / g /h)  - - 

S l i c e  Tubule S l i c e  Tubule 
7.0 ? 0.5 2 .2  t 1.0 327 f 30 S a l i n e  3.1 ? 0 . 2  

HgC12 2 . 3  t 0.2* 4.2 t 0.2* 1 .6  ? 1 . 4  130 t 100" 
( v a l u e s  a r e  means t s e m .  n=5; *P<0.05 compared t o  s a l i n e )  

For  each of  t h e  pa rame te r s  measured t h e r e  were d i f f e r e n c e s  between t h e  two r e n a l  
p r e p a r a t i o n s .  The up take  o f  PAH (Table  1) d e t e c t e d  t h e  t o x i c i t y  o f  CEPH i n  
t u b u l e s  b u t  n o t  i n  t h e  s l i c e s .  
of PAlI by b o t h  t i s s u e  p r e p a r a t i o n s  b u t  t h e  magnitude was g r e a t e r  w i t h  t h e  t u b u l e  
f r agmen t s .  S i g n i f i c a n t  (P<0.05) d e c r e a s e s  i n  g luconeogenes i s  induced by b o t h  
nephro tox ins  were o b t a i n e d  w i t h  t h e  t u b u l e s  b u t  n o t  w i t h  t h e  c o r t i c a l  s l i c e s .  
N e i t h e r  nephro tox in  a f f e c t e d  t h e  up take  of  i n u l i n  i n  t h e  two p r e p a r a t i o n s  (mean 
T/M f o r  s l i c e s  0 .27 ,  f o r  t u b u l e s  1 . 8 ) ,  i n d i c a t i n g  t h a t  t h e  changes determined f o r  
t u b u l e  f ragments  r e p r e s e n t  a more s e n s i t i v e  p r e p a r a t i o n  t h a n  r e n a l  c o r t i c a l  s l i c e s  
f o r  s t u d i e s  of drug-induced n e p h r o t o x i c i t y  i n  t h e  r a t .  
g r a n t  from t h e  SERC. 
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Cepha lo r id ine  3 . 1  2 0 . 3  4.3 * 0.2* 1 . 9  * 1.1 100 t 90" 

HgC12 s i g n i f i c a n t l y  (P<0.05) dec reased  t h e  up take  
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