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Effect of Chloroform on the Regenerating Renal Tubular Epithel ium in Mouse 

S u b c u t a n e o u s  a d m i n i s t r a t i o n  of ch lo roform to  male  
mice of va r ious  s t r a in s  resul t s  in  necrosis  of cons iderab le  
segments  of r ena l  p r o x i m a l  c o n v o l u t e d  tubules .  This  
lesion is ful ly deve loped  2 days  a f t e r  in ject ion,  b u t  does 
n o t  cause  t he  d e a t h  of t he  an imal .  The  m a j o r i t y  of s t r a in s  
(except  C3H/He)  develop t u b u l a  r regenera t ion1 ,  2. H a r m -  
ful effect  seems to  d e p e n d  u p o n  t he  a b s o r p t i o n  of a 
metab01i te  of ch lo ro fo rm b y  t he  ep i the l ium.  

I n  order  to  get  some more  i n f o r m a t i o n  to shed  l igh t  
on t he  poss ible  p a t h o m e c h a n i s m  of t h e  ac t ion  of chloro-  
form, we checked  t h e  effect  of t h i s  s u b s t a n c e  on  t h e  
e p i t h e l i u m  wh ich  regenera tes  a f t e r  t he  1s t  dose of t h e  
drug.  W e  a s sumed  t h a t  t he  poss ible  effect  of 2nd  dose 
of ch lo ro fo rm m a y  be  expec ted  in t he  l a t e r  phase  of 
r egene ra t i on  w h e n  t h e  e p i t h e l i u m  is morpho log ica l ly  
more  s imi la r  to  t he  n o r m a l  one, a n d  t he  r e s to r a t i on  of 
t u b u l a r  a b s o r b i n g  capac i t y  more  p robab le .  

Material and method. The  e x p e r i m e n t  was car r ied  ou t  on  
30 ma le  mice  of t h e  gene ra t i on  F1 (9 C 5 7 B L / 6 J N •  

C3H/He) .  E a c h  mouse  was in jec ted  s.c. w i t h  a s ingle 
dose of 0.1 ml  of t he  so lu t ion :  0.05 g of ch lo ro fo rm in 1 ml  

Fig. I. Mouse kidney 8 days after the injection of the Ist dose of chlo- 
roform. Marked regeneration of the epithelium of proximal convolut- 
ed tubules. The epithelial cells are still immature, lower than normal, 
and fail to stain well with eosin. H. E.; • i00. 

of e t h y l  Iaura te .  On t h e  2nd, 4th,  6th,  8th,  10 th  a n d  t 4 t h  
d ay  a f t e r  t h e  1st ch lo ro fo rm in j ec t ion  1 mouse  was ki l led 
in order  to  e v a l u a t e  t h e  t u b u l a r  e p i t h e l i u m  (control) ,  an d  
4 mice were aga in  t r e a t e d  w i t h  ch lo ro fo rm as m e n t i o n e d  
above .  O u t  of these  4 mice  two were ki l led 2 days,  an d  
two  14 days  a f te r  t h e  2nd ch lo roform in jec t ion .  Pa ra f f i n  
sect ions  of t h e  k idneys  were s t a ined  w i t h  h e m a t o x y l i n  
a n d  eosin, as well  as w i t h  PAS.  

Results. All mice  su rv ived  1 or 2 doses of ch loroform.  
2 days  a f t e r  t h e  1st i n j ec t ion  t h e r e  was a n  ex tens ive  
necrosis  of p r o x i m a l  c o n v o l u t e d  tubu les .  T h e  2nd  dose of 
ch lo roform failed to change  t h e  r ena l  a p p e a r a n c e  a f te r  
2 f u r t h e r  days.  

On t h e  4 t h  a n d  6 th  d a y  a f t e r  t h e  1st ch lo ro fo rm dose, 
the  con t ro l  mice showed  ovb ious  r egenera t ion .  T h e  b r u s h  
b o r d e r  was  p r e s e n t  in  t h e  e p i t h e l i u m  of some t u b u l a r  
cross-sect ions,  t h e  m a j o r i t y  of t h e m  be ing  devo id  of it, 
however .  2 days  a f t e r  t h e  in j ec t ion  of t h e  2nd  dose, t h e r e  
was no dif ference in t u b u l a r  morpho logy .  

On t h e  8th,  10 th  a n d  14 th  d ay  a f t e r  t h e  i n j ec t i on  of 1st 
dose of ch loroform,  t h e  r eg en e ra t i o n  was far  a d v a n c e d  
(Figure  1), a n d  t h e  r eg en e ra t i n g  e p i t h e l i u m  showed t h e  
b r u s h  b o r d e r  on  m a n y  cross-sections.  2 days  a f te r  the  
in j ec t ion  of 2nd  dose some t u b u l a r  s egmen t s  were 
necro t ic  (Figure  2). T h e  necro t ic  e p i t h e l i u m  showed t h e  
b r u s h  border .  Necro t ic  s egmen t s  were v e r y  few, a n d  t h e  
lesion was m u c h  less ex tens ive  t h a n  t h a t  obse rved  
2 days  a f te r  t h e  1st ch lo roform dose. Locally,  t h e  necro t ic  
e p i t h e l i u m  was a l r eady  u n d e r m i n e d  b y  t h e  newly  
r e g e n e r a t i n g  one. 

All mice which survived up to the 14th day after the 
2nd chloroform injection showed tubular regeneration. 

Discussion. U p  to  t h e  6 th  d a y  a f te r  i n j ec t ion  of t h e  1st 
dose of ch loroform,  t h e  r e g e n e r a t i n g  e p i t h e l i u m  of 
p r o x i m a l  convo lu t ions  seems to be  insens i t ive  to  t h e  2nd 
dose of th i s  subs tance .  S e g m e n t a l  t u b u l a r  necrosis  was  
found,  however ,  w h e n  t h e  2nd dose was a d m i n i s t r e d  on t h e  
8th,  10th  a n d  14 th  d ay  of r egenera t ion .  

The  b r u s h  b o r d e r  can  be  cons idered  as t h e  m o r p h o -  
logical i ndex  of a b s o r p t i o n  ab i l i t y  of t h e  t u b u l a r  cell. 
W i t h i n  t h e  f i rs t  6 days  i t  is p r e s en t  on ly  on  a few cross- 
sect ions  of t h e  r e g e n e r a t i n g  tubules ,  b u t  is m u c h  more  
ex tens ive  on  t h e  8th,  10th  a n d  14 th  day.  Th i s  fac t  could 
jus t i fy  t h e  presence  of t u b u l a r  necrosis  p r o v i d e d  t h a t  t h e  
l a t t e r  resu l t s  f rom t h e  a b s o r p t i o n  of t h e  h a r m f u l  subs tance .  
Necrosis  is, however ,  m u c h  less ex tens ive  t h a n  t h a t  found  
a f t e r  t h e  1st ch lo ro fo rm in jec t ion .  Th i s  seems to  d e p e n d  
as well  u p o n  t h e  lesser m a t u r i t y  of t h e  r eg en e ra t i n g  
e p i t h e l i u m  ill compar i son  w i t h  t h e  n o r m a l  one  as u p o n  
i ts  m u c h  g rea te r  readiness  to  seconda ry  r egene ra t i ve  re- 
sponse.  

Rdsumd. Chez la  souris,  apr~s l ' i n j ec t i on  de la  premi@re 
dose de chloroforme,  la seconde dose e n t r a t n e  la n6crose 
s egmen ta i r e  de l '@i th61 ium t u b u l a i r e  r@nal, depuis  le 
huiti@me jour  de sa r6g6n6rat ion.  Apr~s la seconde dose, 
la n4crose t u b u l a i r e  a u n e  mo ins  g rande  extens ion .  
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Fig. 2. Mouse kidney 10 days after injection of the 1st dose of chloro- 
form and 2 days after injection of the 2nd dose. Segmental necrosis of 
tubular epithelium (arrow), acidophilic in original section. H. E.; 
• 100. 
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