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presumed  mercu ry  ions to have  also a revers ible  pre-  
synap t ic  act ion.  In  the  l ight  of t he  expe r imen t s  i l lus t ra ted  
in Figure 1, it  mus t  now be concluded t h a t  the  t r a n s m i t t e r  
release previously  observed on readmiss ion  of Locke 
solut ion ~2 represen ted  in fact  the  long-las t ing spon taneous  
release induced by  the  t r e a t m e n t  w i th  mercu ry  and no t  
the  res to ra t ion  of the  response to  pregangl ionic  s t imula-  
t ion as was ini t ia l ly presumed.  

On the  basis  of the  in fo rmat ion  p resen ted  here the  
possibi l i ty  canno t  be d i scounted  t h a t  b o t h  pre- and 
post-gangl ionic  effects of me rcu ry  ions are due to  a 
generalized depolar iz ing action.  However ,  in exper iments  
in which the  postgangl ionic  nerve  was left un t ied  we 
have  never  observed a t r ans i en t  con t rac t ion  of the  
n ic t i t a t ing  m e m b r a n e  such as migh t  be expec ted  if the  
cell bodies of perfused ganglia unde rwen t  depolar izat ion.  
F u r t h e r m o r e  i t  p roved  possible to  elicit cont rac t ions  of 
the  n ic t i t a t ing  m e m b r a n e  by  postgangl ionic  s t imula t ion  
in the  presence of 0.1 m M  mercu ry  ions. CASTILLO and  
HUFSCHMIDT 13 found 250 {zM mercury  to be the  min i lnum 
concen t ra t ion  causing inexci tab i l i ty  of mo to r  nerve  
fibres. The rapid  revers ibi l i ty  of th is  effect  by  the  
appl ica t ion  of thiols poin ts  to  an increase in the  th reshold  
vol tage ra the r  t h a n  to  a general ized depolar iza t ion  as the  

cause of inexci tabi l i ty .  Never the less  it  is clearly desirable,  
in v iew of the  toxicological  impor tance  of mercury ,  t h a t  
the i r  mode  of ac t ion on synap t ic  t r ansmiss ion  be in- 
ves t iga ted  fu r the r  by  electrophysiological  means14. 

Zusammen/assung. In  den oberen zervikalen Ganglien 
der  Ka tze  ve ru rsach t  eine Perfus ion mi t  Locke-L6sung 
mi t  0.1 m2VI Quecksi lber  Chlorid eine s p o n t an e  Frei-  
se tzung yon Acetylcholin.  Dieses P h ~ n o m e n  wird  v o m  
S t a n d p u n k t  der  b e k a n n t e n  Wi rkung  andere r  Metal ionen 
bei der  Fre i se tzung  yon T r a n s m i t t e r n  diskut ier t .  
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Reserpine-Induced Chan~es in the Uptake and Distribution of Radiolabelled Calcium and 
Magnes ium in the Brain and Pituitary Gland of the Rat 

Lit t le  is known abou t  tile effects of various drugs 
affect ing t r a n s m i t t e r  release on the  in vivo m o v e m e n t s  
of calcium and magnes ium in bra in  tissue. Reserp ine  is 
well known to exer t  an influence on the  up take  and release 
of t r a n s m i t t e r s  and induces a long-last ing reduct ion  of 
serotonin,  norep inephr ine  and  dopamine  in the  brain  and 
per iphera l  stores 1, 2. Amine deple t ion  is t h o u g h t  to be due 
to  changes  in the  pe rmeab i l i t y  of neuronal  membranes~.  
In  the  p resen t  r epor t  we presen t  the  effects of reserpine  on 
the  in vivo up take  of radiolabel led calcium and magnes ium 
by  cer ta in  areas of the  ra t  b ra in  and p i tu i t a ry  gland. The 
procedure  of earlier inves t iga t ions  w i th  some modif ica-  
t ions  was followed4, 5. Nonfas t ing  whi te  male  ra t s  
(Sprague-Dawley)  weighing 250 300 g and housed in 
indiv idual  cages were used in t he  s tudy.  The animals  
were in jec ted  for 3 days  e i ther  w i th  saline (0.2 ml, i.m.) 
for the  control  group, or w i th  reserpine (2 mg/kg,  i.m.) 
for the  t e s t  group. The in jec t ion  schedule on the  last  
expe r imen ta l  day  was the following: each animal  received 
saline or reserpine respect ively ,  4 h pr ior  to  inject ion of 
the  radiolabel led mater ia l .  E a c h  animal  was anaes the t i zed  
wi th  pen toba rb i t a l  and  received into the  carot id  a r t e ry  
a dose of 1 txCi of 45Ca and 2SMg (in 0.2 ml  of Ringer ' s  

solut ion buffered to a p H  of 7.56 wi th  4 m M  H E P E S  
buffer). ] )ue to the  shor t  half-l ife of 2SMg the  in jec t ion  
solut ion was ca l ibra ted  to be 1 tzCi/0.2 ml  of 45Ca and  28Mg 
at  the  beginning  of the  exper iment .  The in jec t ion  was 
followed by  decap i t a t ion  in 15 sec. Following decapi ta t ion ,  
the  bra in  was quickly dissected free and the  following 
t issues placed into t a red  scint i l la t ion vials and weighed:  
cortex,  h ippocampus ,  cerebellum, tha laums ,  super ior  
colliculus, medul la  and the  p i tu i t a ry  gland. 1 ml  a l iquots  
of t issue solubilizer (Soluene-350, Packard)  were added  
to each t issue vial and t issues d iges ted  wi th in  2 h, af ter  
which 10 ml a l iquots  of a scint i l la t ion mi x t u r e  (Dimilume, 
Packard)  were added  to each vial. The /3-radiation of 
2SMg and 45Ca was measured  witll  a Beck man  LS-200 
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Table I. Uptake of 45Ca by different brain areas and pituitary gland in rats following intracarotid injection of 1 ~zCi of 45Ca 

Tissue N Control Reserpine Statistical significance (p) 

Cortex 82 3,311 -= 173 4,806 i 507 < 0.004 
Hippocampus 80 4,091 ~= 342 7,907 i 948 < 0.000 
Thalanms 80 3,753 • 511 6,086 L- 1,036 < 0.038 
Superior collieulus 41 6,811 4- 990 9,127 i 1,228 NS 
Cerebellum 79 6,364 4- 528 7,644 ~= 554 NS 
Medulla 41 10,283 ~ 1,848 8,319 ~ 1,066 NS 
Pituitary gland 40 179,508 4- 39,934 542,381 • 159,304 < 0.018 

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


