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ganglia.  These  h igh ly  sugges t ive  cor re la t ions  were f u r t h e r  
s u p p o r t e d  b y  pha r m aco l og i ca l  m a n i p u l a t i o n  ( table  2). 
5,6-DHT, which  des t roys  5 -HT n e u r o n s  80 in t he  gangl ia  
ha s  a c o n c o m i t a n t  effect  on t he  acidic PL,  especia l ly  in 
the  r ich  5 -HT c o n t a i n i n g  CG. The  m i n i m a l  changes  seen 
in the  V G  para l le ls  i ts  r e l a t ive ly  smal le r  c o n t e n t  of 5-HT. 
F u r t h e r m o r e ,  our  p rev ious  s tud ies  t~ h a v e  s h o w n  a 
rec iproca l  r e l a t ionsh ip  be t w een  D A  a n d  5 -HT b u t  i t  is 
possible  t h a t  in t he  reverse  s i tua t ion ,  i.e., 5-I-IT effects 
on  DA, a more  d i r ec t ly  p r o p o r t i o n a l  r e l a t ionsh ip  m a y  
exis t  as sugges ted  b y  t he  5 ,6 -DHT effects on  lyso PC 
( table  2). The  d e s t r u c t i o n  of dopamine rg ic  neu r ons  b y  
6 - O H D A  p roduced  a n  increase  ( abou t  73% in t h e  p e d a l  
gangl ia  ~4) in t he  5 -HT con t en t .  These  p rev ious ly  r epo r t ed  
changes  14 para l le led  t he  P L  changes  ( table  2) in  t h a t  

t he re  was a m a r k e d  decrease  in lyso PC m a t c h e d  w i t h  
a s ign i f ican t  increase  in t he  acidic PL.  
The  d a t a  p re sen ted  suggests  a f u n c t i o n a l  r e l a t i onsh ip  be-  
tween  specific phospho l ip ids  a n d  m o n o a m i n e s  in gangl ia  
of Mytilus edulis. More d i rec t  ev idence  such  as t h a t  s h o w n  
for t he  s t i m u l a t i o n  of enzymes  of m o n o a m i n e  m e t a b o l i s m  
b y  specific phospho l ip ids  ~z are needed  to  conf i rm these  
suggest ions .  P o r t i o n s  of t h i s  work  h a v e  been  p r e s e n t e d  
p rev ious ly  88. 
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59, 1262 (1974). 

22 fl E. Haley, G. B. Stefano and E. J. Catapane, Am. Zool. 16, 
184, 'Abstr. 34 (1976). 

E f f e c t  o f  e l e c t r o c o n v u l s i v e  t r e a t m e n t  o n  s e r u m  d o p a m i n e - b e t a - h y d r o x y l a s e  a c t i v i t y  i n  m a n  

Y. Eshel ,  A. D. Ko r czyn  1, I. KutzS,  A. E l i zu r  2, R. R a b i n o w i t z  a n d  S. G i t t e r  

Department o/ Physiology and Pharmacology, The Sackler School o/Medicine, Tel Aviv University, 
Tel A viv (Israel), 28 June 7977 

Summary. The  a c t i v i t y  of d o p a m i n e  b e t a - h y d r o x y l a s e  was m e a s u r e d  in the  se rum before  a n d  i m m e d i a t e l y  a f t e r  
e lec t roconvuls ive  t r e a t m e n t s .  No s igni f ican t  di f ference was observed ,  sugges t ing  t h a t  t he  seizures d id  no t  cause  an  
increase  in t he  pe r iphe ra l  s y m p a t h e t i c  tone.  

Ef fec t ive  e lec t roconvu l s ive  t r e a t m e n t  (ECT) causes  m a j o r  
convuls ions  a n d  t h u s  can  be c l inical ly  and  b iochemica l ly  
para l le led  w i t h  epi lept ic  m a j o r  convuls ions .  S p o n t a n e o u s  
g rand- rea l  seizures are a c c o m p a n i e d  b y  a u t o n o m i c  changes  
b u t  d i rec t  ev idence  of s y m p a t h e t i c  a c t i v a t i o n  is meagre .  
H e a r t  r a t e  a n d  b lood pressure  are s l igh t ly  changed  b u t  
these  changes  m a y  be  seconda ry  to o the r  changes  (e.g. 
resp i ra tory) .  ECT,  like s p o n t a n e o u s  g r a n d  real  seizure,  
is bel ieved to cause  a s i m u l t a n e o u s  d ischarge  of (all ?) 
b r a in  neurons .  ECT was found  to  increase  s e r u m  p r o l a c t i n  
level  a. O h m a n  e t  al. ~ discuss  the  poss ib i l i ty  t h a t  t he  
effect  on  se rum p ro lac t in  is due  to a genera l  nonspeci f ic  
CNS ac t iva t i on ,  and  since ECT was no t  found  to cause  a 
s ign i f ican t  increase  of  t h y r o i d  s t i m u l a t i n g  h o r m o n e  ~, t h e y  
conc luded  t h a t  t he  effect  of ECT was more  or less specific. 
There  is ev idence  t h a t  E C T  a c t i v a t e s  c en t r a l  adrenerg ic  
mechan isms* .  The  p r e s en t  s t u d y  was car r ied  o u t  to  
d e t e r m i n e  w h e t h e r  s y m p a t h e t i c  a c t i v a t i o n  occurs  in t he  
p e r i p h e r y  in h u m a n s .  The  levels  of d o p a m i n e - b e t a -  

50 

40 

30 
== 

20 

45 ~ 
s 

4 ,  4 
,d" /r 

M 

t 
J 

s 

00~" 1~) 2() 3; 4'0 
DBH before ECI units/I 

Serum DBH activity following ECT plotted against pre-ECT activity. 
Each point represents the activity values preceding and following a 
single treatment. 

h y d r o x y l a s e  (DBH)  in s e rum before a n d  a f te r  ECT were 
used as a measure  of pe r iphe ra l  s y m p a t h e t i c  a c t i v i t y  ~. 
Th i s  e n z y m e  is respons ib le  for t he  las t  s tep  in the  syn-  
thes is  of n o r a d r e n a l i n e  w i t h  wh ich  i t  is released f rom 
s y m p a t h e t i c  ne rve  endings .  
Materials and methods. Pa t i en t s .  The  s t u d y  inc luded  8 
pa t i en t s ,  6 males  a n d  2 females,  r ang ing  in age f rom 14 
to 65 years .  7 p a t i e n t s  were d iagnosed  as sch izophren ic  
and  1 as i n v o l u t i o n a l  depressive.  E a c h  p a t i e n t  u n d e r w e n t  
severa l  E C T  t r e a t m e n t s  a n d  D B H  was e x a m i n e d  in 2 
or  3 of these  in each  pa t i en t .  2 of t he  p a t i e n t s  were n o t  
rece iv ing  drugs  a n d  t he  o the r s  were on  a n t i p s y c h o t i c  
(haloperidol ,  f l uphenaz ine  or ch lorpromazine)  or an t i -  
d e p r e s s a n t  ( imip ramine  or ch lo r imip ramine )  drugs.  
ECT procedure .  Fol lowing bed - re s t  for 30 rain, t he  p a t i e n t  
was p r e m e d i c a t e d  b y  th iopen ta l ,  4 mg/kg,  and  succinylcho-  
line, 0.5 m g / k g  i.v. E l e c t r o s h o c k  t r e a t m e n t  was i m m e d i a t e -  
ly de l ivered  b y a  Siemens  K o n v u l s a t o r  2077 w i t h c o n t i n u o u s  
pulse  sequence  a t  a n  i n t e n s i t y  of 400-550 m A  peaked  
c u r r e n t  referred to a p a t i e n t  res i s tance  of 300 o h m s  and 
c u r r e n t  flow d u r a t i o n  of 0.8-1.6 sec. I n  al ! p a t i e n t s  a t  
leas t  a m i n o r  seizure was obse rved  in response  to  t he  ECT. 
E n z y m e  assay.  Venous  b lood  samples  were col lected 
f rom the  p a t i e n t s  before  p r e m e d i c a t i o n  and  once  aga in  
30-150 ra in  fol lowing t he  ECT,  whi le  t he  p a t i e n t s  were  
st i l l  prone.  The  samples  were a l lowed to  c lo t  a t  room 
t e m p e r a t u r e ,  and  t he  se rum was s epa ra t ed  by  cen t r i fuga -  
t ion  a n d  s tored  a t  - 5 ~  un t i l  assayed.  The  a c t i v i t y  of 
D B H  in s e rum was m e a s u r e d  accord ing  to N a g a t s u  and  
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Udenf r i end  ~. 1 un i t  of D B H  is the  a m o u n t  of enzyme 
ca ta lyz ing  the  ox ida t ion  of 1 txmole of t y r amin e  to 
oc topamine ,  in 1 min incuba t ion  a t  37~ The blood 
samples  t aken  before and af ter  t r e a t m e n t  were processed 
and  analyzed s imul taneously .  
Results. Dt3H ac t iv i ty  values  before and  af ter  ECT were 
similar:  when  p lo t t ed  one agains t  the  other,  a s t ra igh t  
regression line wi th  a slope of 45 ~ resul ted  (figure). In  
t he  few pa t i en t s  examined  more  t h a n  once, the  changes  
in D B H  levels f rom one ECT to the  n e x t  were small  
and  no t  cons i s ten t  in direct ion.  
Discussion. Our results  show t h a t  ECT does no t  e levate  
D B H  ac t iv i ty  in the  blood, and p r e s u m a b l y  does not  
increase s y m p a t h e t i c  tone.  Most of our pa t i en t s  have  
been  t r ea t ed  wi th  drugs when the  ECT were performed.  I t  
seems unlikely t h a t  these  drugs  could inh ib i t  s y m p a t h e t i c  
ac t iva t ion .  The 2 pa t i en t s  who were no t  receiving any  

drugs also have  no t  d e m o n s t r a t e d  any  e levat ion of D B H  
ac t iv i ty  a f te r  any  of the  4 indiv idual  ECT sessions. 
There  is ample  evidence t h a t  ECT increases noradrenerg ic  
ac t iv i ty  wi th in  the  cent ra l  nervous  sys tem 4. Our resul ts  
suggest  t h a t  th is  ac t iva t ion  does no t  occur in the  per iph-  
ery. By  analogy,  i t  m a y  be concluded t h a t  spon taneous  
g rand-mal  seizures do no t  ac t iva te  s y m p a t h e t i c  p a t h w a y s  
directly.  This  m a y  be due to the  fact  t h a t  card iovascular  
cont ro l  is exe r t ed  by  s t ruc tu res  low in the  b ra in  s tem,  
a t  least  in t he  unconscious state.  On the  o the r  hand ,  
r e sp i ra to ry  func t ion  is affected by  bo th  spon taneous  
g rand-ma l  seizures and  ECT. The reason for the  re la t ive  
vu lnerab i l i ty  of the  resp i ra to ry  contro l  sys t em is no t  
clear. In  any  case, whenever  b rea th ing  is affected,  sym-  
pa the t i c  tone  m a y  be changed secondari ly.  

6 T. Nagatsu and S. Udenfriend, Clin. Chem. 18, 980 (1972). 
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Summary. Effec t  of p reopera t ive  stress on serum cholesterol  level in 65 pa t i en t s  of d i f ferent  age groups in a surgical  
ward,  has  been studied.  In all age groups,  s ta t i s t ica l ly  s ignif icant  rise of cholesterol  in serum preopera t ive ly  was 
not iced  as compared  wi th  serum cholesterol  level a t  the  t ime of d ischarge f rom hospital .  The preopera t ive  rise of 
cholesterol  var ied f rom 39 to 56.9~ in this  series. These f indings suppor t  previous  repor ts  of the  effect  of men ta l  tens ion 
on serum cholesterol  level. 

Chronic exposure  of man  to various emot iona l  s t ressors  
leads to increased p lasma concen t ra t ion  of cholesterol2 8. 
Selye 9 has descr ibed a biphasic  response of serum 
cholesterol  and lipids in his general  adap t a t i on  syndrome.  
Beischer  10 failed to find any  signif icant  change in serum 
cholesterol ,  phosphol ipids ,  and l ipoproteins  following the  
sub jec t ' s  first  experience of h u m a n  centr i fuge ride, or 
the  exper ience of s imula ted  failure of low pressure  
chamber .  Mann and Whi te  n concluded t h a t  exper imenta l  
s tress resul ted in lowering of blood cholesterol  in dogs and 
rats.  Carlson et  al. 12 observed increase in p lasma-free  
f a t t y  acids and re la t ively  lesser a l te ra t ions  in cholesterol,  
and  phosphol ip ids  in men  dur ing  exper imen ta l ly  induced 
emot iona l  stress. Kyle  et al. 1~ observed lowering of serum 
cholesterol  levels pos t -opera t ive ly  as compared  wi th  
the i r  cont ro l  values. In view of these  observed discrep- 
ancies in serum cholesterol  values in response  to men ta l  
tension,  it  was of in te res t  to s tudy  the  se rum cholesterol  
levels in pa t i en t s  subjec ted  to p reopera t ive  (i.e. psycho-  
logical) stress. 

Material and methods. Subjec ts  selected for p reopera t ive  
stress inves t iga t ion  were f rom surgical wards.  Pa t i en t s  
suspected  clinically of l ipid-cholesterol  metabol ic  dis- 
orders  and conf i rmed by  biochemical  inves t iga t ions  were 
discarded.  Subjects  were classified into 5 groups according 
to the i r  age. Group A comprized of pa t i en t s  age 11-20, 
group B of age 21-30, group C of age 31-40, group D of age 
41-50, and group E of age 51-60. For  each pa t ien t ,  serum 
cholesterol  was e s t ima ted  on 4 occasions. 1. On the  day  of 
admiss ion  (morning fas t ing sample  be tween  08.30 and 
09.00 h). 2. On the  day  of opera t ion  jus t  before adminis  
te r ing  anaesthesia .  3. Pos tope ra t ive ly  af ter  the  effect  of 
anaes thes ia  is over  (usually be tween  16.0 and 16.30 h). 
4. On the  day  of d ischarge (morning fas t ing sample  
be tween  08.30 and 09.00 h). 

No ant i -s t ress  drugs were adminis te red .  At rop ine  was 
given to pa t i en t s  who were opera ted  under  general  
anaesthesia .  Tota l  cholesterol  was de t e rmined  according 
to me t h o d  of Zak 14. Means and s t an d a rd  error  were 
calculated and results  were compared  for s ta t i s t ica l  
significance by  means  of paired ' t '  test .  
Results. The resul ts  recorded in the  tables  clearly indicate  
a def ini te  pa t t e rn ,  such as rise of serum cholesterol ,  r ight  
f rom the day  of admission,  reaching its peak  preopera-  
t ively,  i.e. on the  day  of operat ion,  falling to a lower 
level pos t -opera t ive ly  and reaching the  m i n i m u m  on the  
day  of discharge.  Preopera t ive  rise of cholesterol  in all 
age groups is s ta t i s t ica l ly  significant.  Pe rcen tage  rise 
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