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(Figure 3). Large n u m b e r  of acute  i n f l a m m a t o r y  cells 
were p resen t  in the  lamina  propr ia  and  submucosa .  Mus- 
cular layers p resen ted  normal  appearance .  Vascular  
congest ion was severe. No prol i fera t ive  ac t iv i ty  of the  
epi thel ial  mucosa  was observed.  

6 K. P. PANDYA, G. B. SINGH and N. C. JOSHI, Acta pharmac, tox. 
28, 499 (1970). 

7 K.P. PANDYA, under communication (1972). 
s Authors are grateful to Dr. S. H. ZAiDI, Director of the Centre for 

his keen interest in the work. Technical assistance of Messrs. 
MULKRAJ and V. G. MISRA is highly appreciated. Mr. M. AHMAD is 
responsible for the preparation of photomicrographs. 

9 Present address: Department of Surgery, Institute of Medical 
Sciences, Banaras Hindu University, Varanasi (India). 

B e n z a n t h r o n e  caused s ignif icant  decrease of ascorbic 
acid level in blood and  o ther  body  organs ~. PANDYA 7 
no ted  the  presence  of benzan th rone  or its possible  meta -  
boi i tes  in guinea-pig urine af ter  i .p.  ad mi n i s t r a t i o n  of 
benzan throne .  Lowered  body  ascorbic ac id  level combined  
wi th  t he  effect  of b e n z a n t h r o n e  or its possible metabo l i t es  
excre ted  in the  urine m a y  be responsible  for epithelial  
damage.  Mucosal lesion was no t  discernible on dermal  
appl ica t ion  or oral admin i s t r a t i on  of benzan th rone  8. 
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E f f e c t  o f  L i n d a n e  1 o n  t h e  S k i n  o f  A l b i n o  R a t s  

Lindane  is being used ex tens ive ly  as dusts ,  emulsions 
and  vapours  to  contro l  insects  under  d i f ferent  condi- 
t ions  2, 3 Occupat ional  poisoning among  workers  engaged in 
the  synthesis ,  fo rmula t ion  and  appl ica t ion  of l indane  is 
also repor ted  by  d i f ferent  workers  4-~. L i t e ra tu re  on the  
h is topathologica l  changes  in the  skin of individuals  repea t -  
edly exposed to l indane  is no t  adequate .  Phys icochemica l  
factors  such as par t ic le  size, the  per iod of exposure  and  
the  vehicles are known to  influence the  degree of toxic i ty .  
In  t he  l ight  of such var ia t ions ,  de rmal  appl ica t ion  of 
l indane  under  t ropical  condit ions,  as in th is  country ,  
mer i t s  fu r ther  s tudy.  This repor t ,  which  is tile cont inua-  
t ion  of our earlier observations~,  8, deals witt l  the  histo-  
pathological  changes  in the  skin of albino ra ts  af ter  t h e y  
are exposed d i rec t ly  to  the  act ion of l indane.  

Materials  and Methods. 50 female albino ra ts  of I .T.R.C. 
s tock wi th  an average body  weight  of 80 g were used in 
the  exper iment .  The l a t e roabdomina l  area measur ing  

app rox ima te ly  4 X 4 cm was previous ly  made  ready  by  
ha i r  c l ipping for I indane paint ing.  L indane  (98 % puri ty)  
was used wi th  p ropy lene  glycol (BDH Analar)  as t he  
vehicle. 1 ml  of t he  solut ion which  conta ined  14.4 mg of 
l indane (this dose is 5 t imes  less t h a n  the  acute  dermal  
LD 50 values for t he  female ra ts ;  dermal  LD 50 of l indane 
for female ra ts  is 900 mg/kg)9 was slowly t ransfer red  on 

the  specified area of the  skin wi th  the  help of a g radua t -  
ed p ipe t t e  a t t ached  to a vaqupe t t e .  30 animals  were 
t r e a t ed  wi th  l indane daily for a per iod of 25 days  (total  
n u m b e r  of skin pa in t ings  25). 20 animals  of tile control  
group were s imilar ly  t r ea t ed  wi th  1 ml  of p ropylene  
glycol alone. The animals  were killed a t  in tervals  of 24 h, 5, 
10, 15, 20 and  25 days  af ter  t r e a tmen t .  The skin t issue 
was f ixed in Bouin ' s  fluid and  paraf f in  cut  sect ions were 
s ta ined  wi th  h a e m a t o x y l i n  and eosin for h i s topa tholo-  
gical observat ions .  

Results  and Discussions.  Macroscopic examina t ions  of 
the  skin of expe r imen ta l  animals  showed mild de rma t i t i s  
in 3 animals  af ter  15 paint ings .  This  condi t ion  cont inued  
up to  25 paint ings .  In  compar ison,  t he  skin of control  
animals  did no t  show any  such change.  

Tile normal  s t ruc tu re  of t he  skill of ti le control  ra t  is 
given in Figure 1. In  contras t ,  microscopic  s t u d y  of the  1in- 
dane -pa in ted  skin revealed various pathological  changes.  
Hyperke ra t in i za t ion  and  the  migra t ion  of in f l ammato-  
ry  cells t h ro u g h  epidermis  was observed in the  animals  
pa in t ed  for 20 days.  F u r t h e r  appl ica t ion  of l indane  caused 
fo rma t ion  of abscess, filled in wi th  po lymorphonuc lea r  
cells. Mild acanthos is  was seen wi th  e longated  re te  r idges 
and  cells of ep idermis  a t  some places appeared  necrosed 
(Figure 2). Ano the r  skin area of the  same animal  showed 
b o t h  hype rke ra t in i za t ion  and  abscess format ion.  Expo-  
sure of the  skin to  l indane  for a per iod of 10, 15, 20 and 

Fig. 1. Normal picture of the skin. Control (25 paintings). • 100. 
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Fig.  2. I n t r a - e p i d e r m a l  as well as d e r m a l  abscess  filled in  w i th  poly-  
morphonuelear cells. MiId acanthosis seen with elongated rete ridges 
and cells of epidermis at some places appeared necrosed (25 paintings) 
x 100. 

Fig.  3. Vacuolizat ioi1 a n d  m u l t i n u c l e a t e  cond i t i on  of the  cells of 
malphighian layer (25 paintings). • 400. 

25 days  has  shown  vacuo l i za t ion  a n d  m u l t i n u c l e a t e  con- 
d i t i on  of t he  cells of m a l p i g h i a n  layer  (Figure 3). 

The  d a n g e r  of a b s o r p t i o n  of l i ndane  is increased  w i t h  
p ro longed  h a n d l i n g  of powders  a n d  emuls ions .  H i g h e r  
d e r m a l  t ox i c i t y  of t i ndane  in l ipoid  so lven t s  is especial ly  
n o t e w o r t h y Z  Tole rance  to  p rogress ive ly  increased  con- 
c e n t r a t i o n s  of l i ndane  ha s  no t  been  observed.  Repo r t s  are 
ava i l ab le  b o t h  for  and  aga ins t  t he  sa fe ty  of l indane .  T h e  
c o m p a r a t i v e l y  qu ick  excre t ion  of t h e  c o m p o u n d  b y  t h e  
r ena l  s y s t e m  acts  as a p r o t e c t i v e  measu re  aga ins t  t h e  
c m n u l a t i v e  effects  of t h e  c o m p o u n d ,  p a r t i c u l a r l y  a f t e r  
r epea t ed  exposure .  Cases of d e r m a t i t i s  and  u r t i ca r i a  in 
h u m a n s  are  also recorded  in r e l a t i on  to l i ndane  exposures .  
These  s y m p t o m s  of a l le rgy are, however ,  m a n i f e s t e d  in 
ind iv idua l s  who  are  suscep t ib le  to  t h i s  c o m p o u n d  a. 

F ind ings  r epo r t ed  here  are of i n t e r e s t  because  of t h e i r  
possible  r e l a t ionsh ip  to  t h e  cases of occupa t iona l  poiso- 
ning,  due  to such  exposure  u n d e r  t rop ica l  condi t ions .  
These  a b n o r m a l i t i e s  are no t  r epo r t ed  here  as a n  indica-  
t ion  t h a t  t h e  p i c tu re  in  m a n  would  be  s imilar ,  b u t  t h e  
i n f o r m a t i o n  g a t h e r e d  f rom these  s tud ies  ind ica tes  t h e  
possible  t ypes  of skill  d a m a g e  due  to insect ic ides  1% 

Zusammen/assung. Langf r i s t ig  wiederho l t e  L i n d a n -  
A p p l i k a t i o n  ru f t  bei  der  A b i n o r a t t e  h i s topa tho log i sche  
Hau tve r~ tnde rungen  h e rv o r :  H y p e r k e r a t i n i s a t i o n ,  in t r a -  
ep ide rmale  u n d  de rmale  Abszesse,  I n f i l t r a t i o n  p o l y m o r p h -  
kern iger  Zellen sowie V a k u o l i s a t i o n  u n d  Vie lkern igke i t  
in  der  Malp igh i -Sch ich t .  
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The Effect of Spironolactone on Acute Toxicity and Liver Damage in Mice 
Induced by Cerium Chloride 

Cer ium be longs  to t he  l igh t  l a n t a n o n s .  The  g rea t e r  p a r t  
of i.v. a d m i n i s t e r e d  ce r ium qu ick ly  a c c u m u l a t e s  in  t h e  
h e p a t i c  t issue.  The  m a x i m a l  concen t r a t i on ,  a b o u t  70% 
of t he  a d m i n i s t e r e d  dose, is o b t a i n e d  a few hour s  a f t e r  
a d m i n i s t r a t i o n  1. I n  large doses, ce r ium causes  f a t t y  in-  
f i l t r a t i on  and  necros is  in  t he  l iver.  The  s t r u c t u r e  of hep a t i c  
endop lasmic  r e t i c u l u m  is changed  2, a n d  a n  i n h i b i t i o n  of 
d rug  m e t a b o l i s m  in  r a t  l iver  ha s  been  e s t ab l i shed  a. 
ARVELA a n d  KXRKI 4 found  t h a t  p h e n o b a r b i t a l  impa i r s  t h e  
i n h i b i t o r y  effect  of ce r ium on d r u g  m e t a b o l i s m .  W e  were 
in t e re s t ed  in f i nd ing  o u t  if and  to w h a t  e x t e n t  t h e  sp i rono-  
l ac tone  p r e - t r e a t m e n t ,  w h i c h  induces  d r u g  m e t a b o l i s m  
in t he  l iver  5, p r e v e n t s  t he  acu t e  t o x i c i t y  a n d  l iver  d a m a g e  
induced  b y  ce r ium chlor ide  (CeC18. 6H=O). 

Malerial and methods. Altoge ther ,  134 female  N M R I  
mice  were used in t h e  e x p e r i m e n t .  T h e  in i t ia l  we igh t  of 
t h e  an ima l s  was a b o u t  30 g ( ranging  b e t w e e n  26-36 g), 
a n d  t h e  ave rage  age was a b o u t  3 m o n t h s .  D u r i n g  t h e  
expe r imen t ,  t he  an i ma l s  rece ived  n o r m a l  l a b o r a t o r y  pe l le t  
food an d  w a t e r  ad  l i b i t u m ;  t h e  t e m p e r a t u r e  va r i ed  be-  
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