
836 Specialia EXPERIENTIA 31/7 

Table II. Uptake of 2SMg by different brain areas and pituitary gland in rats following intracarotid injection of 1 ~zCi of 2slVfg 

Tissue N Control Reserpine Statistical significance (p) 

Cortex 54 3,766 4- 649 4,215 ~= 569 NS 
Hippocampus 53 3,092 4- 837 5,323 -b 872 (<  0.06) 
Thalamus 54 4,387 q- 2,200 3,546 4- 932 NS 
Superior eolliculus 27 3,835 4- 1,028 5,633 4- 1,333 NS 
Cerebellum 51 5,059 -4- 794 6,688 q- 872 NS 
Medulla 27 9,028 4- 2,071 6,766 4- 1,554 NS 
Pituitary gland 27 141,453 • 39,065 239,794 4- 63,857 NS 

The radioactivity is expressed as dpm/g of wet tissue. Values are expressed as means 4- S.E.M. 

sc in t i l l a t ion  coun t e r  w i t h i n  10 h fol lowing the  s t a r t  of t he  
e x p e r i m e n t a l  procedure .  

I n  order  to  s epa ra t e  t he  asCa and  2SMg counts ,  i t  was  
necessa ry  to  r e coun t  t he  t i ssue  v ia ls  a f t e r  t he  ~SMg 
r a d i o a c t i v i t y  had ,  for all  p rac t i ca l  purposes ,  comple te ly  
decayed.  8 half- l ives  (7 days)  were cons idered  a d e q u a t e  
for ~SMg decay  (less t h a n  0.4% of the  or ig ina l  2SMg a c t i v i t y  
remained) .  Thus ,  t h e  45Ca was c o u n t e d  7 days  a f t e r  t he  
f i rs t  count .  The  *sCa c o u n t s  (second count )  were sub-  
t r a c t e d  f rom the  in i t i a l  c o u n t  (2SMg + 4zCa) to  o b t a i n  t he  
~SMg c o n t e n t  of t he  samples .  A p p r o p r i a t e  cor rec t ions  
were m a d e  for t he  decay  of b o t h  2SMg a n d  45Ca. S t a n d a r d s  
c o n t a i n i n g  equa l  a m o u n t s  of 45Ca a n d  2SMg were used ill 
t h e  ca lcu la t ion  of d a t a  a n d  decay.  

The  a m o u n t  of t i ssue  r a d i o a c t i v i t y  (dpm) of 4sCa and  
~SMg for each  t i ssue  was d iv ided  b y  t he  t i ssue  we igh t  and  
expressed  as d p m / g  tissue. T he  d a t a  for  each  t i ssue  was 
pooled for t he  an ima l s  w i t h i n  t he  con t ro l  a n d  t e s t  g roups  
a n d  sub jec t ed  to  s t a t i s t i ca l  ana lys is  us ing  a two- ta i l ed  
t- test .  

T a b l e  I shows t h e  45Ca u p t a k e  in con t ro l  and  reserpine-  
t e s t ed  an imals .  S ta t i s t i ca l ly  s ign i f ican t  increases  in  45Ca 
u p t a k e  due  to  reserp ine  were found  in t h e  cor tex  (p 
< 0.004), h i p p o c a m p u s  (p < 0.001), t h a l a m u s  (p < 0.038) 
a n d  p i t u i t a r y  g land  (p < 0.018). T he  r e l a t i on  be tween  
45Ca in t he  cor tex  a n d  h i p p o c a m p u s  was t h e  same as we 
r e p o r t e d  p rev ious ly  4 for sal ine cont ro l s  (cor tex-hippo-  
campus ,  p < 0.040) and  t h e  rese rp ine - t es ted  an ima l s  
( co r tex-h ippocampus ,  p < 0.005). T he  h igher  s ta t i s t i ca l  
s ignif icance in t he  rese rp ine - t es ted  g roup  could be  due  to  
t h e  m a r k e d  increase  in h i p p o c a m p a l  45Ca up take .  

T a b l e  I I  shows t he  ~SMg u p t a k e  in t h e  var ious  b r a i n  
regions  of t he  con t ro l  a n d  rese rp ine- tes ted  animals .  
The re  was a def in i te  t r end ,  b u t  no t  s t a t i s t i ca l ly  s ignif icant ,  
in  t h e  h i p p o c a m p u s  showing  a n  increase  in  ~SMg u p t a k e  
due  to  reserpine:  T he  ra t io  b e t w e e n  t he  cor tex  and  
h i p p o c a m p u s  u p t a k e  was g rea te r  t h a n  1 in the  con t ro l  
g roup  (as p rev ious ly  r epo r t ed  s), b u t  d r o p p e d  to less t h a n  
1 in t h e  r e se rp ine - t r ea t ed  group.  

I n  c o n t r a s t  to  chronic  a d m i n i s t r a t i o n ,  a single in j ec t ion  
of reserp ine  (2 mg/kg ,  i.m.) d id  n o t  mod i fy  the  in v ivo  
u p t a k e  of labe l led  ca lc ium a n d  magnes ium.  

The  increase  in  t he  u p t a k e  of r ad io labe l l ed  ca lc ium is in  
a g r e e m e n t  w i t h  t he  r epo r t s  of a decrease  in endogenous  
levels of ca l c ium in t he  h i p p o c a m p u s  a n d  cor tex  of r a t s  e 
and  gu inea-p ig  b r a i n  v fol lowing reserp ine  a d m i n i s t r a t i o n .  
RADOUCO-THOMAS s p roposed  t h a t  reserp ine  m a y  s t i m u l a t e  
c a t e c h o l a m i n e  release b y  r e m o v i n g  ca lc ium f rom some 
f u n c t i o n a l  s i te  on  t he  p r e s y n a p t i c  m e m b r a n e  where  i t s  
b i n d i n g  was i n h i b i t i n g  t he  c a t e c h o l a m i n e  release. I n  our  
e x p e r i m e n t s  t h e  increased  u p t a k e  of r ad io labe l l ed  
ca lc ium b y  t h e  p i t u i t a r y  gland,  cortex,  h i p p o c a m p u s  a n d  
t h a l a m u s  fol lowing a d m i n i s t r a t i o n  of reserpine  could 
ind ica te  a n  a t t e m p t  to  replace  t h i s  calcium. F u r t h e r  
u l t r a s t r u c t u r a l  a n d  b iochemica l  i nves t iga t ions  are needed  
to  e luc ida te  t h e  m e c h a n i s m s  b y  wh ich  n e u r o t r a n s m i t t e r  
re leas ing  agen t s  mod i fy  t he  b lood -b ra in  and  blood-  
p i tu i t a rY ba r r i e r s  9. 

Rdsumd. L ' a d m i n i s t r a t i o n  ch ron ique  de r6serpine  
a u g m e n t e  l ' i n c o r p o r a t i o n  de 45Ca dans  le ce rveau  e t  la 
g lande  p i t u i t a i r e  du ra t .  
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Effect of  S u b a c u t e  P o i s o n i n g  by Cyo lane  1 on  Ace ty l cho l ine  E s t e r a s e  and Succ in i c  
D e h y d r o g e n a s e  in the  Rat  

I t  h a s  been  a s s um ed  t h a t  t he  t ox i c i t y  of o rganophos-  
p h o r u s  insect ic ides  was n o t  on ly  due to  t h e i r  p o t e n c y  as 
an t i cho l ine  es terase  agents2-% Thus  t h e  ac t ion  of these  
insect ic ides  on  me tabo l i c  e n z y m e  sys t ems  has  d r a w n  the  
a t t e n t i o n  of m a n y  inves t iga to r s  7-1% 

The  p re sen t  i nves t i ga t i on  was u n d e r t a k e n  to  o b t a i n  
i n f o r m a t i o n  on  t he  effect of Cyolane on  r a t  acetylch01ine 
es terase  a c t i v i t y  in  b r a i n  a n d  blood, a n d  l iver  succinic 

d e h y d r o g e n a s e  ac t iv i ty .  Cyolane,  is wide ly  used here  in  
E g y p t  for  con t ro l  of c o t t o n  leaf worm,  Spodoptera littoralis. 

Materials and methods. Cyolane,  2 - (d ie thoxy  phos -  
p h e n y l  imino)-  1, 3-di th iolane,  was  k ind ly  suppl ied  b y  
A m e r i c a n  C y a n a m i d e  Company .  Alb ino  ra t s  of b o t h  
sexes, we igh ing  100-120 g a n d  m a i n t a i n e d  on a s tock  
diet ,  were used.  

Cyolane  Was g i v e n  ora l ly  in  corn  oil dai ly  a t  doses 
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Percentage inhibition of brain serum, and erythrocytes aeetylcholinesterase and liver sueeinie dehydrogenase activities after Cyolane ad- 
ministration 

Enzyme Daily dose (mg/kg) Percentage inhibition b 

1 week 2 weeks 4 weeks 

Brain acetylcholinesterase 

Erythrocytes acetylcholinesterase 

Plasma acetylcholinesterase 

Liver succinic dehydrogenase 

0.9 ~ 54 -~ 3.64 -- -- 
0.18 40 ~_ 3.23 36 J_ 3.3 35 4- 3.28 
0.09 28 ~ 2.83 15 =~ 2.88 16 ::t= 2.33 
0.045 0 0 0 

0.9 ~ 37 ~ 3.75 -- --  
0.18 15 ~ 3.28 40 4- 3.75 45 4- 2.33 
0.09 0 28 ~ 2.31 30 ~ 2.88 
0.045 0 10 ~ 2.19 10 4- 1,87 

0.9 e 28 ~ 1.04 -- -- 
0.18 5 ~ 1.87 44 -1- 3.3 42 4- 3.64 
0.09 0 30 4- 1.9 30 4- 2.48 
0.045 0 15 =[= 2.54 17 4- 1.87 

0.9 ~ 0 -- -- 
0.18 0 37 -4- 1.73 40 :t: 1.27 
0.09 0 30 ~: 2.71 35 ~ 1.38 
0.045 0 12 ~- 2.54 15 4- 1.78 

Data are means of 4 6 rats. b Mean -E S.D. o Rats treated with 0.9 mg/kg died within 10 days. 

c o r r e s p o n d i n g  to  0.9, 0.18, 0.09, a n d  0.045 m g / k g  (1/10, 
1/50, 1/100 a n d  1/200 of t h e  LDs0 r e spec t ive ly ,  fo r  1, 2 
a n d  4 weeks .  R a t s  we re  sacr i f iced  24 h a f t e r  t h e  l a s t  dose.  
B lood  w a s  col lected in cen t r i f uge  t ubes ,  a n d  b r a i n  a n d  
l iver  were  qu i ck ly  r e m o v e d  for  e n z y m a t i c  assay .  

A c e t y l c h o l i n e s t e r a s e  in b r a i n  was  e s t i m a t e d  a f t e r  t he  
m e t h o d  of HESTRIN 11, u s i n g  10% r a t  b r a i n  h o m o g e n a t e  
a n d  a n  i n c u b a t i o n  pe r iod  of 15 min .  A c e t y l c h o l i n e s t e r a s e  
in e r y t h r o c y t e s  a n d  p l a s m a  were  a s s a y e d  a c c o r d i n g  to  
MICHEL 12, Succinic  d e h y d r o g e n a s e  a c t i v i t y  w a s  m e a s u r e d  
co lo r ime t r i ca l ly  u s ing  0 .5% so lu t ion  of  2 -3 -5 - t r ipheny l -  
t e t r a z o l i u m  chlor ide  a c c o r d i n g  to  t he  m e t h o d  ot FAHMu la. 

Results and discussion. I n  t he  p r e s e n t  e x p e r i m e n t s ,  
r e p e a t e d  s h o r t - t e r m  a d m i n i s t r a t i o n  of Cyo lane  to  r a t s  
r e su l t ed  in a decrease  in a c e t y l c h o l i n e s t e r a s e  a c t i v i t y  of 
b ra in ,  e r y t h r o c y t e s  a n d  p l a s m a ,  (Table).  T h i s  i n h i b i t i o n  
w a s  c o m p a r a b l e  to  o t h e r  o r g a n o p h o s p h o r u s  pes t i c ides  2-6 

T h e  i n h i b i t i o n  ot t he  e n z y m e s  u n d e r  i n v e s t i g a t i o n  
r e m a i n e d  a l m o s t  c o n s t a n t  f r o m  2 up  to  4 weeks.  I t  s eems  
t h a t  t h e  c u m u l a t i v e  effects  w i t h  r e p e a t e d  a d m i n i s t r a t i o n  
of low doses  were  c o m p e n s a t e d  phys io log ica l ly2 .  

T h e  e x t e n t  of i n h i b i t i o n  of a c e t y l c h o l i n e s t e r a s e  a n d  
succin ic  d e h y d r o g e n a s e  w a s  p r o p o r t i o n a l  to  t h e  Cyo lane  
dose.  Th i s  p r o p o r t i o n a l i t y  does  n o t  s eem to  ex i s t  b e t w e e n  
t h e  p e r c e n t a g e  i n h i b i t i o n  a n d  t h e  a d m i n i s t r a t i o n  pe r i od  14. 

Zmammen/assung.  D a s  P h o s p h o r s / i u r e e s t e r - I n s e k t i z i d  
Cyo l an  h e m m t  n i ch t  n u r  die Cho l ines t e rasen ,  s o n d e r n  
a u c h  die S u c c i n o d e h y d r o g e n a s e  der  Leber .  
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A n  A u t o r a d i o g r a p h i c  D e m o n s t r a t i o n  o~ B l o o d  Cel l  R e n e w a l  i n  Styela clara ( U r o c h o r d a t a :  
A s c i ~ a e e a )  

T h e  b lood  cells of a sc id i ans  c i rcu la te  in t h e  b lood  chan -  
nels  a n d  w a n d e r  t h r o u g h o u t  t h e  t i s sue s  a n d  t h e  tun ic .  
A l t h o u g h  some  b lood  cell t y p e s  are  c o m m o n  to  all asci-  
d ians ,  o t h e r  b lood  cell t y p e s  o f t en  differ  f r o m  species  to  
species.  T h e  n u m b e r  of b lood  cells desc r ibed  in a n y  one  
species  also va r i e s  w i t h  t h e  m o r p h o l o g i c a l  c r i t e r ia  of t h e  
a u t h o r s .  W i t h  l igh t  m i c r o s c o p y ,  8 t y p e s  h a v e  b e e n  descr ib-  
ed in Styela clava 1 while  5 t y p e s  h a v e  b e e n  desc r ibed  in 
Styela plicata 2. 

T h e  or ig in  a n d  r e n e w a l  of a sc id i an  b lood  cells h a v e  b e e n  
t h e  s u b j e c t  of c o n t r o v e r s y .  T h e  n e u r a l  g l and  3 a n d  h a e m o -  
b l a s t s  in t h e  c o n n e c t i v e  t i s sue  4 h a v e  been  r e p o r t e d  as  
s i tes  of b l o o d  cell f o r m a t i o n .  Severa l  a u t h o r s  h a v e  
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