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Protection by Cerium Chloride on CC14-Induced Hepatotoxicity 

A. SANNA, A. MASCIA, P. PANI and L. CONGIU 

Istituto di Patologia Genemle, Universitgt degli Studi, Via Poreell 4, 1-09100 Cagliari (ltaly), 7 August 1975. 

Summary. P r e t r e a t m e n t  of r a t s  w i t h  ce r ium chlor ide,  a n  i n h i b i t o r  of the  D M E S ,  p ro t ec t s  aga in s t  CCI~ in tox ica t ion .  
The  p r o t e c t i o n  was o b t a i n e d  aga i n s t  t h e  f a t t y  i n f i l t r a t i on  in t h e  l iver,  t he  decrease  of t r ig lycer ide  secre t ion  f rom the  
l iver  in to  t he  p l a s m a  c o m p a r t m e n t ,  t he  po ly soma l  d i saggrega t ion  a n d  t he  rise of s e r u m  t r a n s a m i n a s e s .  

Recen t ly ,  ARVEI, A a n d  KXRKI 1 showed  t h a t  ce r ium 
chlor ide  i nh ib i t s  in  r a t s  t he  a c t i v i t y  of t he  d rug -me tabo l i z -  
ing e n z y m e  s y s t e m  (DMES).  T he  pa thophys io log i ca l  s t a t e  
of t h e  D M E S  m a y  cond i t i on  t h e  r e a c t i v i t y  of t h e  l iver  
aga in s t  m a n y  exogenous  c o m p o u n d s  2. A m o n g  tox ican t s ,  
CC14 is me t abo l i z ed  w i t h i n  t h e  D M E S  in to  toxic  p rod -  
uc t s  ~, 4, so t h a t  i n h i b i t i o n  or i n d u c t i o n  of t h e  D M E S  leads  
to  a decreased  or a n  increased  toxic i ty ,  r e spec t ive ly  ~, 6. 

I n  t he  p r e sen t  s tudy ,  ce r ium chlor ide  was g iven  to  
r a t s  before  a d m i n i s t r a t i o n  of CC14, to  see if t h e  l a n t h a n o n  
in te r fe rs  w i t h  CCl~-induced h e p a t o t o x i c i t y .  

Materials and methods. Male W i s t a r  ra ts ,  we igh ing  
250-300 g, were used. T he  an i m a l s  were  m a i n t a i n e d  on a 
s t a n d a r d  d ie t  ( D i r t s  Piccioni ,  Brescia ,  I ta ly) ,  devo id  of 
a n t i o x i d a n t s .  

CC1 a, in  m i n e r a l  oiI, was  a d m i n i s t e r e d  b y  s t o m a c h  
tube ,  a t  t h e  dose of 2.5 or  5.0 ml /kg  b.wt . ,  in  an ima l s  
fas ted  for  12-16 h. Con t ro l  an i m a l s  rece ived  an  equa l  
v o l u m e  of m i n e r a l  oil. Cer ium chlor ide  was  in jec ted  i.v. 
a t  t h e  dose of 4.0 m g / k g  :b.Wt., 72 h before  CC14, T r i t o n  
W R  1339 ( R o h m  a n d  Haas ,  Ph i l ade lph ia ,  USA) ,  as a 
20% so lu t ion  (w/v) in  0 : 9 %  NaC1, was  in jec ted  in to  t he  
s a p h e n o u s  ve in  in t h e  a m o u n t  of 500 m g / k g  b .wt .  Hexo-  
b a r b i t a l  (Win th rop ,  L a b o r a t o r i e s  Inc. ,  New York,  USA)  
was i.p. i n j ec t ed  in t h e  a m o u n t  of 120 m g / k g  b .wt .  Those  
r a t s  whose  b lood  was  n o t  w i t h d r a w n ,  were  ki l led b y  
decap i t a t i on .  Blood  samples  were t a k e n  f rom t h e  a o r t a  
u n d e r  p e n t o b a r b i t a l  anes thes ia .  

To ta l  l iver  a n d  p l a s m a  l ipids were e x t r a c t e d  accord ing  
to  t h e  m e t h o d  of FOLCH et  al.L T o t a l  g lycer ides  were 
d e t e r m i n e d  b y  t he  m e t h o d  of VAN HANDEL and  ZILVERSM- 
IT 8. G lu t amic -oxa loace t i c  (GOT) and  g l u t a m i c - p y r u v i c  
(GPT) t r a n s a m i n a s e s  were  d e t e r m i n e d  b y  a t e s t  c o m b i n a -  
t ion  m e t h o d  (Sclavo, Siena, I ta ly) .  L ive r  po lysomal  pa t -  
t e rn s  were o b t a i n e d  b y  t h e  m e t h o d  p rev ious ly  descr ibed  9. 

Results and discussion. W e  h a v e  a d m i n i s t e r e d  ce r ium 
chlor ide  a f t e r  h a v i n g  t e s t ed  t h e  m a x i m u m  i n h i b i t i o n  of 
h e x o b a r b i t M  o x i d a t i o n  b y  d e t e r m i n i n g  s leeping t i m e s  in 
ce r ium ch lo r ide - t r ea t ed  ra ts .  A t  24 a n d  72 h a f t e r  t r e a t -  
m e n t  w i t h  ce r ium chlor ide,  s leeping t i m e s  (expressed in 
rain) were :  41.5 =E 3.6 a n d  88.6 4- 5.9, respec t ive ly ,  as 
c o m p a r e d  w i t h  con t ro l  r a t s  (29.6 • 3.7). 

I n  r a t s  p r e t r e a t e d  w i t h  ce r ium chlor ide  72 h before  
CC14, a 30% m o r t a l i t y  was  observed ,  whi le  in  t h e  con t ro l  
r a t s  rece iv ing  CC14 a lone  t h e  m o r t a l i t y  r eached  a pe rcen t -  
age of 90. The  an ima l s  were obse rved  for  7 days  a f t e r  
CC14 in tox ica t ion ,  g iven  a t  t h e  dose of 5.0 m l / k g  b. wt.  

F a t t y  in f i l t r a t ion  induced  b y  CCI~ 24 h a f t e r  i ts  ad-  
min i s t r a t i on ,  as e v a l u a t e d  b y  t h e  d e t e r m i n a t i o n  of t he  
t r ig lycer ide  c o n t e n t  in  t h e  l iver,  was  p a r t i a l l y  p r o t e c t e d  
b y  p r e t r e a t m e n t  of r a t s  w i t h  ce r ium chlor ide  (Table  I). 
The  T r i t on - induced  h y p e r t r i g l y c e r i d e m i a  in CC14-poison- 
ed r a t s  was  lower t h a n  in con t ro l  ra ts ,  whi le  in  ce r ium-  
p r e t r e a t e d  r a t s  t h e n  i n t o x i c a t e d  w i t h  CCI~ i t  was  h ighe r  
t h a n  in  r a t s  t r e a t e d  w i t h  CC14 a lone  (Table  I). Hence ,  
one m a y  deduce  t h a t  c e r i u m  p r e t r e a t m e n t  ame l io ra t e s  
t he  l ipopro te in  secre t ion  f rom l iver  in to  t he  p l a s m a  com- 
p a r t m e n t .  

CCI 4 i n t o x i c a t i o n  is k n o w n  to  cause  a sh i f t  of heav i e r  
po lysomes  to t h e  d i m e r i c - m o n o m e r i c  r ibosomes  t~ As 
s h o w n  in Tab le  II ,  such  po ly soma l  d i saggrega t ion  was 
p r e v e n t e d  b y  p r e t r e a t i n g  t h e  r a t s  w i t h  ce r ium chloride.  

CCla-induced l iver  necrosis  was  also p r e v e n t e d  b y  
p r e t r e a t i n g  t he  r a t s  w i t h  ce r ium chlor ide.  As shown  in 
t h e  Figure,  s e rum t r a n s a m i n a s e s  levels  were lower  in  
c e r i u m - p r e t r e a t e d  an ima l s  t h a n  ill those  rece iv ing  CCI~. 
These  f indings  were also s u p p o r t e d  b y  h is to logica l  
e x a m i n a t i o n s  showing  t h a t ,  in  l iver  of r a t s  t r e a t e d  w i t h  
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Table I. Effect of cerium chloride on the liver and plasma triglycerides in rats intoxicated with CC1 a 

Treatment Liver triglycerides" Plasma triglyeerides b 
(mg/100 g b.w.) (rag/100 ml) 

a) Control 17 ,79 i  2.22 (7) 462 .57 i  87.90 (5) 
b) Cerium chloride 15.724- 0.54 (8) 442.714- 49.21 (6) 
c) CC14 151.00~ 7.22 (8) 229.804- 12.53 (7) 
d) Cerium chloride + CCI~ 86.554- 7.88 (8) 342.33~2 13.89 (5) 

Mean 2_ SE. Number of animMs is given in parentheses. Cerium chloride was administered at the dose of 2.5 ml/kg b.wt.; Triton WR 1339 
was administered i.v. at the dose of 500 mg/kg b.wt. 90 mill before sacrifiee. The animals were killed 24 h after CC14 administration. Statistical 
significance by t-test was: ~a c, a-d and c-d: p < 0.001; ba-c and e-d: p < 0.001. 
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CCI~ alone, the  cent ro lobular  necrosis  was  more  severe 
t h a n  in liver of ra t s  p r e t r ea t ed  wi th  cer ium chloride and 
in tox ica ted  wi th  CC14. 

The tox ic i ty  of CCl~ is a s sumed  to  be due to reac t ive  
metabol i tes ,  such as �9 CC13 free radical,  which  are p roduced  
in the  DME S s. Since cer ium chloride depresses the  D M E S  ~, 
i t  m a y  be impl ied t h a t  p ro tec t ion  by  cer ium chloride in 

CC14-intoxication m a y  be due to  a d imin ished  b io t rans-  
fo rmat ion  of the  ha loa lkane  in the  liver. A p ro tec t ive  
effect  has  been shown b y  us 1~ and  CARLSON ~2 wi th  lead 
n i t ra te  and m e t h y l m e r c u r y  respect ively.  Also in these  
cases, p ro tec t ion  is due to  inh ib i t ion  of the  D M E S  
induced  by  the  metals ,  and  consequen t ly  to  reduc t ion  of 
CC14 me tabo l i sm into  toxic  products .  
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Serum transaminases glutamic oxaloaeetic (GOT) and glutamie 
pyruvic (GPT) under the following experimental conditions: Cerium. 
chloride was given i.v. at the dose of 4.0 mg/kg b.wt., 72 h before 
intoxication; CC14 was given p.o. at the dose of 2.5 ml/kg b.wt. The 
rats were sacrificed 24 h after intoxication. Vertical bars represent 
the SEM from at least 6 rats. 

Table II. Protection by cerium chloride on the liver polysomal 
damage induced by CCI~ 

Treatment Polysomes 

Total ribosomes 

a) Control 0.59-~ 0.02 
b) Cerium chloride 0.59 -t- 0.08 
c) CC14 0 . 3 9 i  0.05 
d) Cerium chloride + CCI~ 0.53-4- 0.05 

~Calculated by the areas of the polysomal patterns. Mean ~ SE. 
5 animals were used for each group. CCI 4 was given p.o. at the dose 
of 2.5 ml/kg b.wt., 1 h before sacrifice. Statistical significance by 
t-test was: a-c; c-d: p < 0.001. 
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Depression of Neurones in the Rat Cerebral Cortex by Leptazol 
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Summary. The convu l san t  drug leptazol  was appl ied  by  micro iontophores is  to 116 neurones  in t he  cerebra l  cor tex  of 
rats.  The f ir ing of 101 cells was reduced.  Only 6 cells were excited.  

P e n t a m e t h y l e n e t e t r a z o l  (leptazol) is a convu l san t  drug  
whose mode  of ac t ion is unknown.  Several  o ther  convul-  
san ts  ac t  b y  in ter fer ing  wi th  the  act ions  or release of 
inh ib i to ry  neu ro t r ansmi t t e r s  in t he  cent ra l  nervous  
sys tem.  S t rychn ine  blocks the  pos t synap t i c  act ions  of 
gIycine 1 and  b o t h  p ic ro toxin  and  bicucull ine antagonise  
y -aminobutyr ic  acid s. Leptazol  does n o t  an tagonize  
cent ra l  inh ib i to ry  t r a n s m i t t e r s  in th is  way  ~, 4 and  i t  has  
been  suggested t h a t  leptazol  could have  a d i rect  exc i t a to ry  
act ion on some cells 5-s. The p resen t  expe r imen t s  were 
u n d e r t a k e n  to  examine  th is  possibi l i ty.  

Materials and methods. Male hooded  Lis ta r  ra t s  weighing 
250-300 g were  anaes the t i zed  wi th  ure thane ,  1.25 g/kg 
i.p. E x p e r i m e n t s  were pe r fo rmed  in t he  soma tosenso ry  
cerebral  cor tex  on cells wh ich  were  e i ther  r a n d o m l y  
encoun te red  a t  var ious  dep ths  or ident i f ied as p y r a m i d a l  
t r a c t  cells by  an t id romic  s t imula t ion  of t he  medul la ry  
p y r a m i d  9. 

Detai ls  of t he  p repa ra t ion  of animals,  and  of t he  
mic ro ion tophore t i c  t echn iques  used have  been  given 
previous ly  9. F ive-bar re l led  mic rop ipe t t es  w i th  overal l  
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