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t e c h n i q u e  was used for b e t t e r  r ep roduc ib i l i t y  a n d  to  shape  
t he  pulse.  E a c h  m o n k e y  was g iven  a un i la te ra l ,  dorsal -  
ven t r a l ,  w h o l e - b o d y  i r r ad i a t i on  de l ivered  as a shor t -  
d u r a t i o n  pulse (23 msec w i d t h  a t  h a l f - m a x i m u m  height )  
of 4000 rads.  S t u d e n t ' s  t t e s t  was  used to d e t e r m i n e  t he  
s t a t i s t i ca l  s ignif icance of t he  dif ference be t w een  the  m e a n s  
of t h e  h i s t a m i n e  va lues  before  a n d  a f t e r  d r u g  t r e a t m e n t  or 
i r r ad ia t ion .  P r o b a b i l i t y  va lues  of less t h a n  0.05 were 
cons idered  s ignif icant .  H i s t a m i n e  was a s sayed  f luoro- 
m e t r i c a l l y  us ing  t he  p rocedu re  of Shore  e t  al. 8. 
Results. The  fol lowing resu l t s  were no ted .  E x p e r i m e n t  1. 
W i t h i n  m i n u t e s  (figure 1) t he  c o n c e n t r a t i o n  of h i s t a m i n e  
in t h e  c i r cu la t ing  b lood  b e g a n  to  increase  a n d  b e c a m e  
m a x i m a l  a t  3 min .  The  c o n c e n t r a t i o n  t h e n  b e g a n  to 
decrease  t o w a r d  p re - i r r ad ia t ion  l eve l s .  E x p e r i m e n t  2. 
Monkeys  wh ich  are f i rs t  t r e a t e d  w i t h  c h l o r p h e n i r a m i n e  
a n d  t h e n  i r r a d i a t i o n  h a v e  a h i s t a m i n e  c o n c e n t r a t i o n  
wh ich  is twice  t h a t  of u n t r e a t e d  an i m a l s  (figure 1). E x p e r -  
i m e n t  3. The  r e su l t  of p a r t i a l l y  dep le t ing  m o n k e y s  of 
mas t -ce l l  h i s t a m i n e  can  be  seen in f igure 2. The  f i rs t  dose 
of 48/80 p roduced  a 298% increase  in b lood h i s t a m i n e  
levels.  Th i s  was  a c c o m p a n i e d  b y  a m a r k e d  fall  in  b lood 
pressure  (to 30% of normal ) .  The  increase  in b lood 
h i s t a m i n e  c o n c e n t r a t i o n  and  h y p o t e n s i o n  b e c a m e  less 
p r o n o u n c e d  w i t h  each  succeeding d a y  of 48/80 t r e a t m e n t .  
On t h e  f o u r t h  d a y  h i s t a m i n e  increased  on ly  17% a n d  t he  
a r t e r i a l  b lood pressure  decreased  on ly  20 %. E x p e r i m e n t  4. 
I r r a d i a t i o n  of m o n k e y s  which h a v e  been  p a r t i a l l y d e p l e t e d  
of mas t -ce l l  h i s t a m i n e  p roduced  no  s ign i f ican t  increase  in 
b lood  h i s t a m i n e  levels (figure 1). E x p e r i m e n t  5. W h e n  
48/80 is g iven  to u n t r e a t e d  m o n k e y s  20 m i n  a f t e r  i r ra-  
d i a t ion ,  t h e r e  is n o  s ign i f i can t  increase  ill Mood h i s t a m i n e  
c o n c e n t r a t i o n  (figure 3). 

Discussion. A 4000-rad dose of i r r ad i a t i on  releases a 
s ign i f ican t  a m o u n t  of h i s t a m i n e .  W h e n  an  H~ blocker ,  
ch lo rphen i r amine ,  is g iven  before  i r rad ia t ion ,  t he  a m o u n t  
of h i s t a m i n e  ill t h e  c i r cu la t ing  b lood  is g rea t ly  increased.  
The  dif ference in b lood  h i s t a m i n e  c o n c e n t r a t i o n  fol lowing 
i r r ad i a t i on  w i t h  a n d  w i t h o u t  h i s t a m i n e  b lockers  gives 
some i n d i c a t i o n  of t he  a m o u n t  of h i s t a m i n e  t h a t  n o r m a l l y  
goes to  r ecep to r  s i tes  a f te r  release b y  th i s  dose of r ad ia t ion .  
W e  did  n o t  a t t e m p t  to  comple t e ly  deple te  t he  m o n k e y s  
of mas t -ce l l  h i s t a m i n e  w i t h  c o m p o u n d  48/80. Af te r  
4 consecu t ive  days  of t r e a t m e n t  (figure 2 and  table) ,  t he  
a m o u n t  of mas t -ce l l  h i s t a m i n e  re leased b y  t he  4 th  dose 
of 48/80 was g r ea t l y  reduced .  Th i s  p s e u d o t a c h y p h y l a x i s  
is due  to dep le t ion  of h i s t a m i n e  s tores  r a t h e r  t h a n  accom- 
m o d a t i o n  to 48/80. W h e n  t he  4 r epe t i t i ve  doses of 48/80 
were fol lowed b y  rad ia t ion ,  t h e r e  was no m e a s u r a b l e  
increase  in b lood  h i s t a m i n e  levels  as would  be  expec ted  if 
t he  an ima l s  h a d  been  dep le ted  of mas t -ce l l  h i s t amine .  
W h e n  t he  a n i m a l s  were f i r s t  i r r a d i a t e d  a n d  t h e n  g iven  
48/80 (figure 3) 20 min  later ,  t he  a m o u n t  of h i s t a m i n e  
re leased was negl ig ib le ;  t h i s  is a f u r t h e r  i nd i ca t i on  t h a t  
4000 rads  of r a d i a t i o n  h a d  re leased m o s t  of t h e  mas t -ce l l  
h i s t amine .  
Conclusion. Based  on  c i rcu la t ing  b lood  h i s t a m i n e  levels,  
t i le  fol lowing conclus ions  can  be  m a d e  : a) a 4000-rad dose 
of r a d i a t i o n  releases a s ign i f ican t  a m o u n t  of h i s t a m i n e ;  
b) t he  H~ a n t a g o n i s t  c h l o r p h e n i r a m i n e  blocks  t he  a t t a c h -  
m e n t  to  H~ recep to r s  of m o s t  of t h i s  h i s t a m i n e ;  c) t h e  
h i s t a m i n e  re leased b y  4000 rads  of r a d i a t i o n  is of m a s t -  
cell or ig in ;  d) a 4000-rad dose of r a d i a t i o n  re leased m o s t  
of t he  mast -ce l l  h i s t a m i n e ;  a n d  48/80 g iven  20 min  a f t e r  
i r r ad i a t i on  p roduces  on ly  a l igh t  increase  in c i r cu la t ing  
h i s t a m i n e  levels.  

Effects of electrical  s t imulat ion  of per iaqueducta l  gray  mat ter  on evoked  potent ia ls  recorded 
in the p r i m a r y  s o m e s t h e t i c  cortical  areas  of the  rat 
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Summary. The  inf luence  of focal  e lec t r ica l  s t i m u l a t i o n  of P G M  on p r i m a r y  cor t ica l  evoked  p o t e n t i a l s  e l ic ted b y  noci- 
cep t ive  pe r iphe ra l  s t i m u l a t i o n  was s tud ied  in a n a e s t h e t i z e d  a n d  conscious  ra ts .  This  analgesic  e lectr ical  s t i m u l a t i o n  
p roduces  a n  abo l i t i on  of cor t ica l  responses  d u r i n g  i t s  app l i ca t i on  a n d  a s ign i f i can t  decrease  of t h e  pos i t ive  a n d  nega t ive  
a m p l i t u d e  waves  a f t e r  i n t e r r u p t i o n  of P G M  elect r ica l  s t imu la t i on .  Since these  effects were obse rved  in an ima l s  u n d e r  
b a r b i t u r a t e  anes thes i a  a n d  in conscious  ra ts ,  t h e y  are  i n t e r p r e t e d  as a sup ra sp ina t  ac t ion  on  t he  p r i m a r y  pa in  p a t h w a y .  

Deep  analges ia ,  r e su l t ing  f rom elect r ica l  s t i m u l a t i o n  of 
t he  p e r i a q u e d u c t a l  g r a y  m a t t e r  (PGM) a n d  o the r  m e s e n -  
cephal ic  s t ruc tu res ,  was r epo r t ed  b y  Reyno lds  ~ a n d  
M a y e r  e t  al. a, 4. Decrease  or d i s a p p e a r a n c e  of t he  response  
to  noc icep t ive  s t imul i  was  r epo r t ed  in these  p u b l i c a t i o n s  
a f t e r  s t i m u l a t i o n  of p e r i a q u e d u c t a l  a n d  p e r i v e n t r i c u l a r  
g r a y  m a t t e r .  S imi la r  resu l t s  h a v e  been  r epo r t ed  in t he  
ca tS-L  
I t  ha s  been  p o s t u l a t e d  t h a t  these  m e c h a n i s m s  m a y  be 
s imi la r  to  t he  c e n t r a l  pha rmaco log ica l  effects of mor-  
p h i n e  8, name ly ,  t he  a c t i v a t i o n  of a d e s c e n d e n t  i n h i b i t o r y  
s y s t e m  wh ich  regu la tes  t he  a f fe ren t  impulses  in  t he  
dorsa l  h o r n  of t he  sp ina l  cord.  On t he  o t h e r  h a n d ,  i t  h a s  
been  s h o w n  t h a t  m o r p h i n e  ha s  no  effect  on  t he  a m p l i t u d e  
or  t h e  l a t e n c y  in t he  p r i m a r y  p a t h w a y  TM, whereas  pen-  
t azoc ine  modif ies  on ly  la tencyl~ .  
U p  to  da t e  t h e  analges ic  effect  of focal  e lec t r ica l  s t imu la -  
t ion  of t h e  P G M  has  been  s tud ied  b y  a lges imet r ic  t ech-  
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niques .  I n  t he  e x p e r i m e n t s  r epo r t ed  here,  t he  effects  of 
t h i s  analges ic  s t i m u l a t i o n  of the  P G M  on t he  p r i m a r y  
pa in  p a t h w a y  was s tud ied  b y  record ing  evoked  cor t ica l  
po ten t i a l s ,  e l ic i ted b y  p e r i p h e r a l  s t imu la t i on .  
Mater ia ls  and methods. T he  e x p e r i m e n t s  were  p e r f o r m e d  
in 8 a d u l t  male  r a t s  we igh ing  290-320 g, ane s t he t i z ed  
w i t h  50 m g / k g  of b o d y  weight ,  i.p., of s o d i u m  pen to -  
ba rb i t a l ,  D - t u b o c u r a r i n e  a n d  ar t i f ic ia l  resp i ra t ion .  2 con-  
scious r a t s  were also s t ud i ed ;  t h e y  were in i t i a l ly  anaes-  
t h e t i z e d  b y  e t h e r  a n d  s u b s e q u e n t l y  immobi l i zed  w i t h  
D - t u b o c u r a r i n e  and  m a i n t a i n e d  u n d e r  ar t i f ic ia l  respi ra-  
t ion .  E x p e r i m e n t s  were i n i t i a t ed  30 m i n  a f t e r  t he  r ecove ry  
of t he  r a t s  f rom the  e the r  ac t ion .  
Analges ic  e lec t r ica l  s t i m u l a t i o n  was appl ied  b y  means  of 
a b ipo la r  e lec t rode  s t e reo tax ica l ly  i m p l a n t e d  in t he  
l a t e ra l  p e r i a q u e d u c t a l  g r ay  m a t t e r  accord ing  to  Groo t ' s  
coord ina tes ,  A:  0.0; L :  1.5; V:  --2,0 m m .  These  d a t a  
were o b t a i n e d  f rom t he  At la s  of t he  r a t  b r a i n  b y  Pelle-  
gr ino  and  C u s h m a n  13. E lec t r i ca l  shocks  were de l ivered  as 
200 msec t r a i n s  of r e c t a n g u l a r  pulses a n d  s e p a r a t e d  b y  
300 msec. E a c h  t r a i n  cons i s ted  of 20 separa te ,  r e c t a n g u l a r  
pulses  of 0.2 msec  each. T h e  an i m a l s  were sub j ec t ed  to  
t he  fol lowing s t i m u l a t i o n  e x p e r i m e n t s :  a) 5 vol ts ,  10 sec; 
b) I0 vol ts ,  10 sec; c) 8 vol t .  5 min.  30 min,  cons idered  
as a d e q u a t e  t i m e  for recovery ,  e lapsed b e t w e e n  exper i -  
men t s .  S imi la r  t imings  a n d  vo l tages  h a v e  been  used b y  
o t h e r  i nves t iga to r s  5, 6,14. 
Noc icep t ive  pe r iphe ra l  s t i m u l a t i o n  cons is ted  of single 
r e c t a n g u l a r  electr ic  shocks  of 10 V, 0.5 msec a n d  0.25 Hz,  
app l ied  to  t he  pos te r io r  c o n t r a l a t e r a l  l imb.  The  cor t ica l  
evoked  responses  were r eco rded  b y  a m o n o p o l a r  e lec t rode  
loca ted  on  t he  p r i m a r y  somes the t i c  SI ce rebra l  cor tex  
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Amplitude decrease of primary evoked potentials elicited by elec- 
trical stimulation on periaqueductal gray matter. A Evoked res- 
ponses of anaesthetized rats. B Evoked responses of conscious rats. 
In both sequences : 1 before PGM stimulation (control) ; 2 1 rain after 
supression of 8 V, 5 rain of PGM stimulation; and 3 10 min after 
supression of PGNI stimulation. C Percent of decrease of evoked res- 
ponses recorded during the first rain after supression 8 V, 5 min of 
PGM stimulation. Columns indicate arithmetic means and vertical 
bars indicate standard errors, p < 0.01 in relation to control (Stu- 
dent's t-test). 

co r r e spond ing  to t h a t  l imb,  whose  pos i t ion  was assessed 
b y  l a t e n c y  t i m e  ana lys i s  a n d  b y  t he  r ecove ry  response  
t e s t  to  a r epe t i t i ve  s t imu la t i on .  
The  a r i t h m e t i c  m e a n  of t he  evoked  responses  o b t a i n e d  
for 15 min  p rev ious  to  t he  b e g i n n i n g  of P G M  s t i m u l a t i o n  
was  used as t he  base l ine  aga in s t  wh ich  all o t h e r  evoked 
responses  were compared .  Resu l t s  were expressed  as 
v a r i a t i o n s  of t he  evoked  p o t e n t i a l s  w i t h  reference  to t he  
cont ro l .  
Resul ts  and discussion. After  e lec t r ica l  s t i m u l a t i o n  of the  
PGM,  a s ign i f ican t  decrease  of t he  pos i t ive  a n d  nega t ive  
wave  a m p l i t u d e s  of the  cor t ica l  evoked  responses  was 
d e m o n s t r a t e d  in all an ima l s  (figure, A and  B). Fo r  5 V, 
10 sec s t imu la t i on ,  t h e r e  was a 17.7% decrease  of the  
a m p l i t u d e  of t he  n e g a t i v e  c o m p o n e n t  of t he  wave  
(p < 0.01). S ign i f i can t  decrease  of b o t h  pos i t ive  and  
n e g a t i v e  c o m p o n e n t s  were o b t a i n e d  w i t h  10 V, 10 sec 
s t i m u l a t i o n  (35.5% for t he  former ,  p < 0.01, a n d  40.3~o 
for t he  la t te r ,  p < 0.01). The  las t  s t i m u l a t i o n  experi-  
men t s ,  8 V, 5 min,  p roduced  an  even  g rea t e r  decrease  of 
t he  pos i t ive  a m p l i t u d e  (figure, C). 
D u r i n g  app l i ca t i on  of s t imul i ,  as well  as be tween  st imuli ,  
cor t ica l  evoked  responses  were p rac t i ca l ly  abol ished.  
T h e y  r e a p p e a r e d  w h e n  the  e lectr ical  s t i m u l a t i o n  of t he  
P G M  was i n t e r r u p t e d .  The  e x p e r i m e n t s  car r ied  ou t  on 
t he  2 conscious r a t s  showed  c o m p a r a b l e  resul t s  (figure, C). 
E lec t r i ca l  s t i m u l a t i o n  of P G M  seems to  h a v e  a n  i n h i b i t o r y  
inf luence  on  t he  p r i m a r y  pa in - sens i t i ve  p a t h w a y .  This  
p h e n o m e n o n  is cha rac t e r i zed  b y  full  i n h i b i t i o n  of the  
cor t ica l  evoked  responses  d u r i n g  P G M  s t imu la t i on .  Af te r  
t h e  p e r i a q u e d u c t a l  s t i m u l a t i o n  is t e r m i n a t e d ,  pa r t i a l  
i n h i b i t i o n  of t he  cor t ica l  evoked  responses  pers is t s  for a 
tew minu tes .  P r o b a b l y  t he  suppress ion  of t he  cor t ical  
evoked  p o t e n t i a l s  is n o t  i n h i b i t i o n  b u t  a p h e n o m e n o n  of 
occlusion b y  convergence ,  s imi la r  to  t h a t  r epo r t ed  b y  
G a u t h i e r  e t  al, on  somato - sens i t ive  evoked  p o t e n t i a l s  and  
B r e m e r  and  Stoupel  1~ on v isua l  and  a u d i t o r y  evoked  
po ten t i a l s .  The  pa r t i a l  i n h i b i t i o n  of t he  cor t ica l  evoked  
responses  is p r o b a b l y  an  i n h i b i t o r y  p h e n o m e n o n  exer ted  
a t  the  level  of one of t he  synap t i c  connec t ions  of t he  pri-  
m a r y  pa in -sens i t ive  p a t h w a y .  Poss ible  loca t ions  for th i s  
ac t ion  are :  a) t he  dorsa l  h o r n  of t he  sp ina l  cord ;  b) the  
v e n t r a l  pos t e ro l a t e ra l  (VPL) nuc leus  of the  t h a l a m u s ;  
a n d  c) a t  a cor t ica l  level.  
I t  is k n o w n  t h a t  a f f e r en t  impulses  m a y  be r egu la ted  a t  
t he  i n t e r ca l a r  neu rons  of t he  sp ina l  cord  ge la t inous  sub-  
s t ance  of Roland .  E v i d e n c e  of descend ing  i n h i b i t o r y  p a t h -  
ways  of sup ra sp ina l  or igin ha s  been  p rov ided  b y  C a r p e n t e r  
e t  al . lL T a u b  is and  H a n d w e r k e r  et  al. ~6 a m o n g  others .  
However ,  t hese  i nves t i ga to r s  agree t h a t  b a r b i t u r a t e  anes- 
t hes i a  depresses  th i s  i n h i b i t o r y  s y s t e m  a t  smal le r  doses 
t h a n  those  used in our  expe r imen t s .  Therefore ,  t he  inhi -  
b i t i o n  we obse rved  c a n n o t  be exp l a ined  solely on th i s  
basis ,  since i t  was  also obse rved  in conscious  ra ts .  
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At  the  level  of t h e  t h a l a m u s ,  i t  h a s  been  shown t h a t  SI 
ce rebra l  co r t ex  i nh ib i t s  t he  progress  of p r i m a r y  impulses  
b e y o n d  t he  V P L  nuc leus  2~ I t  is possible  t h a t  P G M  
s t i m u l a t i o n  i nh ib i t s  th i s  t h a l a m i c  nuc leus  t h r o u g h  cor t ica l  
a c t i v a t i o n ;  such  cor t ica l  a c t i v a t i o n  m a y  be  p roduced  
t h r o u g h  t he  a scend ing  a c t i v a t i n g  sys t em of t he  b r a i n  
s tem.  F ina l ly ,  a d i r ec t ly  i n h i b i t o r y  ac t ion  on  p r i m a r y  
co r t ex  is also possible  t h r o u g h  t he  diffuse p ro j ec t i ng  sys- 
t e m  or t h e  specific p ro j ec t i on  of V P L  t h r o u g h  a lem- 
n i sca l - ex t r a l emnisca l  convergence  2~,23. Of the  3 possi-  
b i l i t ies  ana lyzed  here,  t he  f i rs t  can  be excluded,  since th i s  
i n h i b i t o r y  effect  was  obse rved  in b o t h  a n a e s t h e t i z e d  a n d  
conscious  an imals .  
I t  is i m p o r t a n t  to  emphas ize  t h a t  t he  i nh ib i t i on  of t he  
nega t i ve  c o m p o n e n t  on  ti le cor t ica l  evoked  p o t e n t i a l  was 
g rea t e r  t h a n  t h a t  of the  pos i t ive  c o m p o n e n t .  Th i s  obse rva -  
t ion  does n o t  s u p p o r t  t he  idea  of subcor t i ca l  i nh ib i t i on ,  
since u n d e r  these  c i r c u m s t a n c e s  b o t h  c o m p o n e n t s  shou ld  
h a v e  been  s imi la r ly  affected.  I t  is also i m p o r t a n t  t h a t  
i n h i b i t i o n  is more  e v i d e n t  w h e n  longer  per iods  of s t imu la -  

t i on  are appl ied.  This  f ind ing  agrees w i t h  obse rva t i ons  b y  
Melzaek  and  Melinkoff  ~4 t h a t  e lectr ical  s t i m u l a t i o n  of 
c en t r a l  g ray  m a t t e r  ha s  fo be  app l ied  for a b o u t  5 m in  for 
m a x i m u m  analgesia .  I n  add i t ion ,  t h e  i n h i b i t o r y  ac t ion  
we obse rved  pers i s ted  for 2 or 3 m i n  a f t e r  s t i m u l a t i o n  was 
i n t e r r u p t e d ,  w i t h  full  r ecove ry  in 5 min.  Th i s  pers i s tence  
of t he  i n h i b i t o r y  ac t ion  u p o n  cor t ica l  evoked  p o t e n t i a l s  is 
c o m p a r a b l e  to  t he  o b s e r v a t i o n s  on e lect r ica l  ana lges ia  in  
ra ts ,  pe r fo rmed  b y  o t h e r  i nves t iga to r s  2-4. 
The  i n h i b i t o r y  effects r epo r t ed  here  m a y  p a r t i c i p a t e  in 
t he  analgesic  m e c h a n i s m  elici ted b y  s t i m u l a t i o n  of PGM. 
U n f o r t u n a t e l y  we do n o t  h a v e  c o n f i r m a t o r y  d a t a  t h a t  
s u p p o r t  such  a hypo thes i s .  
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Rhythmic variations in the isocitrate dehydrogenase activity in the scorpion, 
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Summary .  The  a c t i v i t y  of i soc i t ra te  dehyd rogenase  was a s sayed  in the  ped ipa lpa l  muscle  a n d  h e p a t o p a n c r e a s  of 
scorpion,  H e t e r o m e t r u s  fulvipes.  The  e n z y m e  a c t i v i t y  showed a c i rcad ian  r h y t h m i c i t y  w i th  a p e a k  va lue  a t  20.00 h in 
b o t h  t he  t issues.  

R h y t h m i c i t y  in a r a c h n i d  m e t a b o l i s m  has  received on ly  
l imi ted  a t t e n t i o n .  D i u r n a l  r h y t h m s  in va r ious  ac t iv i t i es  
l ike locomot ion ,  poison  secre t ion  1, neurosec re t ion  ~, r a t e  
of h e a r t  bea t ,  chol ine  es terase  a c t i v i t y  in h e a r t  muscle~, 
p h o s p h o r y l a s e  a c t i v i t y  in  t he  h e p a t o p a n c r e a s  and  muscle  4, 
s p o n t a n e o u s  e lect r ica l  a c t i v i t y  in  t he  v e n t r a l  ne rve  cord  
a n d  s egmen ta l  ne rves  ~, in t he  levels of m e t abo l i t e s  like 
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Isocitrate dehydrogenase activity in the scorpion, Heterometrus ful- 
vipes, as a function of the time of day. Each point represents the 
mean of 6 estimations. The vertical bars above and betow the points 
indicate the SD limits. The animals were maintained in the labora- 
tory under normal (12 h light/12 h darkness) conditions. The day and 
night temperatures during the experiment were 36 J= 1 ~ and 28 
1 ~ respectively. 

b lood glucose and  h e p a t o p a n c r e a t i c  g lycogen 6, h a v e  been  
r epo r t ed  in t he  scorpion,  H e t e r o m e t r u s  fulvipes.  The  ab-  
ove inves t iga t ions  sugges t  t h a t  the  biological  c o n s t i t u e n t s  
(me tabo l i t e s  and  enzymes)  v a r y  in a r h y t h m i c  m a n n e r  
d u r i n g  24 h. This  p r o m p t e d  us to  s t u d y  t he  i soc i t ra te  de-  
h y d r o g e n a s e  a c t i v i t y  in  t he  ped ipa lpa l  muscle  and  hepa-  
t o p a n c r e a s  of t he  scorpion,  H e t e r o m e t r u s  fulvipes,  as a 
f unc t i on  of the  t ime  of day.  The  p a t t e r n  of a c t i v i t y  of th i s  
e n z y m e  wh ich  p lays  a v i t a l  role in  c i t r ic  acid cycle should  
revea l  t he  p a t t e r n  of u t i l i za t ion  of ene rgy  sources for 
va r ious  ac t iv i t i e s  d u r i n g  t h e  course of 24 h per iod.  
Material and methods. The  deta i l s  of col lec t ion and  ma in -  
t e n a n c e  of scorpions,  a n d  s amp l ing  of t i ssues  were de- 
scr ibed earlier6, L 10% (w/v) h o m o g e n a t e s  of t issues 
were p r e p a r e d  in 0.25 M ice-cold sucrose and  cen t r i fuged  
a t  2,500 r p m  for 15 m i n ;  0.5 ml  of e ach  s u p e r n a t a n t  (con- 
t a i n ing  50 mg  of t issue) was  assayed  for t he  i soc i t ra te  de-  
h y d r o g e n a s e  (EC. 1.1.1.41) a c t i v i t y  level  b y  t he  m e t h o d  of 
K o r n b e r g  a n d  Pr icer  8 w i t h  t he  fol lowing modif ica t ions .  

1 T. Gopalakrishna Reddy, Doctoral Thesis, Sri Venkateswara 
University, Tirupati 1966. 

2 Md. Habibullah, Doctoral Thesis, Sri Venkateswara University, 
Tirupati 1962. 

3 V. Devarajulu Naidu, Experientia 25, 1274 (1969). 
4 D. Chengal Raju, R. Ramamurthi and K. S. Swami, Curr. Sci. 45, 

666 (1976). 
5 S.A.T. Venkatachari, Ind. J. expL Biol. 9, 338 (1971). 
6 D. Chengal Raju, M. D. Basha Mohideen and C. Narasimham, 

Experientia 29, 964 (1973). 
7 R. Ramamurthi, K. Satyanarayana, V. R. Selvarajan and K. S. 

Swami, Ind. J. expl. Biol. 13, 446 (1975). 
8 A. Korr~berg and W. E. Pricer, Jr, 3"- biol. Chem. 189, 123 

(1951). 


