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t h e  p a r a s y m p a t h e t i c  ac t ions  on  t h e  r a t  i n t e s t ine ,  how-  
ever ,  a re  n o t  d i s t u r b e d  b y  poss ib le  gangl ion ic  ac t ions .  
G a n g l i o n i c  ac t ions  m a y  be  o b s e r v e d  in  ob jec t s  which  are  
n o t  sens i t ive  to  p a r a s y m p a t h e t i c  ac t ions ,  as for  ins t ance  
t h e  b lood  pressure  of t h e  a t r o p i n i z e d  ca t .  P a r a s y m p a -  
t h o m i m e t i c  a n d  gang l ion ic  ac t iv i t i e s  were s tud ied  on  t he  
b lood  pressure  of t h e  c a t ;  t h e  r e su l t s  are  col lected in 
T a b l e  I I .  F r o m  t h i s  Table ,  i t  m a y  be  seen t h a t  t h e  
gang l ion ic  a c t i v i t y  of p i loca rp ine  is a c tua l l y  e x t r e m e l y  
low. 

T h e  m o d e  of a c t i o n  of p i locarp ine ,  howeve r ,  is s t i l l  more  
c o m p l e x  s ince  in  h igh  doses  ( >  1 raM) papaver ine - l ike  
ac t i ons  b e c o m e  a p p a r e n t  in  t he  in tes t ine .  On  t he  same  
objec t ,  p a p a v e r i n e  is ac t ive  in c o n c e n t r a t i o n s  of 10-* raM. 
This  impl ies  t h a t  p i loca rp ine  b e h a v e s  b o t h  as a n  agonis t  
a n d  as  a c o m p e t i t i v e  a n t a g o n i s t  in  low doses,  a n d  as a 
n o n - c o m p e t i t i v e  a n t a g o n i s t  in  h i g h  doses. 

P i l oca rp ine  is a n  e x a m p l e  of a p a r a s y m p a t h e t i c  d rug  
w i t h  a d u a l i s m  in ac t ion .  I t s  i n t r in s i c  a c t i v i t y  var ies  for  
d i f f e ren t  o r g a n s  a n d  species.  H e n c e  p i loca rp ine  is more  
m u s c a r i n i c  in  i t s  effect  on  c e r t a i n  o rgans  b u t  more  a t ro -  
p in ic  on  o thers .  
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A n i m a l s  of g roup  I rece ived  no  an t i b i o t i c s  a n d  a n i m a l s  
of g roup  t i  rece ived  0-5 g of A c h r o m y c i n  dai ly ,  2 d a y s  
p r i o r  to  t h e  o p e r a t i o n  a n d  t h r o u g h  t h e  p o s t - o p e r a t i v e  
per iod .  

I n  a t h i r d  g roup  of a n i m a l s  (3 dogs), l a p a r a t o m y  was  
p e r f o r m e d  us ing  t h e  s ame  t e c h n i q u e  app l ied  to  g roup  I 
a n d  I I  b u t  w i t h o u t  l iga t ing  t h e  h ep a t i c  a r t e r y  (cont ro l  
ex p e r i men t ) .  S G O T  was  e s t i m a t e d  accord ing  to  t h e  me-  
t h o d  of DUBACH ¢. 

As  r ega rds  g r o u p  I I I ,  no  rise in  e n z y m e  level  was  
de t ec t ed .  

A rev iew of  t he se  r e su l t s  ind ica tes  t h a t  h ep a t i c  a r t e r y  
l iga tu re  caused  a r ap id  l i be ra t i on  of t h e  e n z y m e  f rom t h e  
a n o x i c  l iver  cells in to  t h e  b lood s t r eam.  T h e  e n z y m e  level 
in  t h e  s e rum r each ed  a m a x i m u m  a f t e r  24 or  72 h. These  
r e su l t s  are  in  a g r e e m e n t  w i t h  d a t a  o b t a i n e d  w i t h  o t h e r  
t i s sues  l ike h e a r t ,  k idneys ,  a n d  lungs  a f t e r  l iga t ion  of t h e i r  
a r t e r i a l  s u p p l y  (LIONEL et al. ~). 

Table I. Animals of group I, SGOT units per ml 

h after operation 

0 6 ,,, 1~ 24 ] 48 I 72 I 96 

Dog I 
Dog I I 
Dog l t I  

25 28 42 65 
10 10 35 50 
15 17 28 55 

125 
160 
115 

132 
Died 
145 

Died 

Died 

Zusammen/assung 

Pi loca rp in  is t  e in  geeignetes  Beispie l  e iner  p a r a s y m p a -  
t h i s c h e n  S u b s t a n z  m i t  dua l i s t i s che r  \Vi rkung .  Auf  G r u n d  
de r  V a r i a t i o n e n  in  de r  E i g e n a k t i v i t i i t  ( in t r ins ic  ac t iv i ty )  
des  P i loca rp ins  a n  v e r s c h i e d e n e n  O r g a n e n  u n d  A r t e n  t r i t t  
e n t w e d e r  die p a r a s y m p a t h o m i m e t i s c h e  ode r  die p a r a s y m -  
p a t h o l y t i s c h e  W i r k u n g  in den  Vorde rg rund .  

Table II.  Animals of group II, SGOT units per ml 

Dog IV 
Dog V 
Dog VI 

Days before 0pc- 
operation ra- 

tion 
2 I 1 Day 

26 24 25 
15 17 16 
20 22 20 

Days after operation 

I 
95 t35 100 70 ] 44 32 26 
68 120 95 75 I 55 26 14 
58 110 80 60 40 28 19 

S e r u m  G l u t a m i c  O x a l o a c e t i c  T r a n s a m i n a s e  
a f t e r  H e p a t i c  A r t e r y  L i g a t u r e  

S e r u m  g l u t a m i c  oxa loace t i c  t r a n s a m i n a s e  (SGOT) is a 
v e r y  sens i t ive  i n d e x  of acu t e  necrosis  of m a n y  t issues,  
inc lud ing  t h e  hea r t ,  l iver,  k idneys ,  bowel,  a n d  lungs  
(LIONEL el al.1). 

E x p e r i m e n t a l  d e s t r u c t i o n  of l iver  t i s sue  b y  c a r b o n  t e t r a -  
ch lor ide  was  i n v e s t i g a t e d  b y  WROBLEWSKI a n d  LA D u E  2. 
T h e  level of S G O T  was  found  b y  the se  a u t h o r s  to  be  a 
h i g h l y  specific i n d e x  of h e p a t o c e l l u l a r  i n j u r y :  t h e  h e i g h t  
a n d  d u r a t i o n  of e n z y m a t i c  a c t i v i t y  was  p r o p o r t i o n a l  to  
t h e  a m o u n t  of c a r b o n  t e t r ach lo r ide ,  as  well  as  to  t he  
e x t e n t  of l iver  cell damage .  

L iga t i on  of t he  h e p a t i c  a r t e ry ,  w h i c h  was i n t r o d u c e d  
b y  1RHEINHOFF 3, is p e r f o r m e d  in E g y p t  in  t h e  t r e a t m e n t  
of  a d v a n c e d  cases of  h e p a t o s p l e n o m e g a l y  w i t h  asci tes.  I n  
v iew of t h e  f ac t  t h a t  t h e  r e su l t s  a re  con t rove r s i a l  a n d  t h e  
m o r t a l i t y  r a t e  is as  h i g h  as  20% (SHALABY 4, KHAIRYS), 
t he  p r e s e n t  work  was  u n d e r t a k e n  to s t u d y  t h e  effect  of 
t h i s  o p e r a t i o n  on  t h e  S G O T  level  in  a n  ef for t  to  assess t h e  
e x t e n t  of h e p a t o c e l l u l a r  d a m a g e  w h i c h  a c c o m p a n i e s  such  
a p rocedure .  

T h e  o p e r a t i o n  was  pe r fo rmed  on  s ix  dogs we igh ing  be-  
t w e e n  9 a n d  10 kg.  T h e  h e p a t i c  a r t e r y  was  l iga ted  d i s t a l  
t o  t h e  r i g h t  gas t r i c  b r a n c h .  The  a n i m a l s  were  d iv ided  in to  
t w o  g roups  of th ree .  
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Us ing  S G O T  a c t i v i t y  as  a n  i n d e x  of acu t e  l iver  des t ruc -  
t ion ,  i t  is conc luded  t h a t  t h e r e  is ev idence  of l ive r  necrosis  
w h i c h  is a l m o s t  of t h e  s ame  m a g n i t u d e  in a n i m a l s  of 
g roup  I a n d  I I .  B i o p s y  a n d  h is to logica l  e x a m i n a t i o n  of 

. the  l ivers  of a n i m a l s  of g roup  I showed  def in i t e  focal  
necros is  s imi la r  to  t h a t  f o u n d  in  t he  l ivers  of a n i m a l s  of 
g roup  I I ,  whe rea s  b i o p s y  t a k e n  a f t e r  t h e  4 th week  (when  
t h e  e n z y m e  level  is n o r m a l )  showed  no  ev idence  of r e s idua l  
l iver  d a m a g e  sugges t ing  t h a t  t h e  d a m a g e  caused  b y  he-  
pa t i c  a r t e r y  l i ga tu re  was n o t  progress ive  b u t  recoverable .  

T h e  fac t  t h a t  t h e  h e i g h t  of t he  e n z y m e  level  was  of the  
s ame  o rde r  in  a n i m a l s  of g roup  I a n d  I I  shows  t h a t  
A c h r o m y c i n  did  n o t  a l l ev ia t e  t h e  necrosis  caused  b y  t h i s  
ope ra t ion .  I t  is t he r e fo re  sugges ted  t h a t  t h e  role of Achro-  
m y c i n  is to  i n h i b i t  t h e  g r o w t h  of m i c r o o r g a n i s m s  w h i c h  
in  a l l  p r o b a b i l i t y  a re  respons ib le  for t h e  d e a t h  of a n i m a l s  
of g roup  I. 

S t i m u l a t e d  b y  these  resul ts ,  a s imi la r  s t u d y  on  S G O T  
a c t i v i t y  was  u n d e r t a k e n  in  p a t i e n t s  u n d e r g o i n g  h e p a t i c  
a r t e r y  l iga ture .  P r e l i m i n a r y  f ind ings  in  2 cases showed  a 
r ise in  e n z y m e  level  s imi la r  to  t h a t  o b t a i n e d  w i t h  exper i -  
m e n t a l  an ima l s .  

The authors wish to express their most sincere gratitude to Sandoz 
Scientific Office, Cairo, for the generous gift of chemicals which 
made this work possible. 
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Zusammen/assung 

Bei H u n d e n  v e r u r s a c h t  die L i g a t u r  de r  A r t e r i a  h c p a -  
t i ca  e inen  s t a r k e n  Ans t i eg  d e r  S e r u m - G l u t a m i n s ~ u r e -  
Oxa l e s s ig sXure -T ransaminase -Wer t e  m i t  M a x i m a  a m  dr i t -  
t e n  oder  v i e r t e n  Tag.  Der  Ans t i eg  wi rd  au f  die b i o p t i s c h  
fe s t s t e l lba re  Nekrose  yon  Leberze l l en  zur i ickgef i ihr t ,  die 
m i t  u n d  o h n e  V e r a b r e i c h u n g  y o n  A c h r o m y c i n  gleich s t a r k  
ausgepr i ig t  war .  

Die  Wi rkungswe i se  des  A c h r o m y c i n s  wi rd  d i s k u t i e r t  
a n d  au f  Pa ra l l e l e rgebn i s se  a n  P a t i e n t e n  h ingewiesen .  

R e l e a s e  of  N o r a d r e n a l i n e  f r o m  A d r e n e r g i c  
T r a n s m i t t e r  G r a n u l e s  b y  T y r a m i n e  

I t  was  o b s e r v e d  in 1932 b y  BURN: t h a t  t y r a m i n e  is de-  
vo id  of v a s o c o n s t r i c t o r  a c t i o n  w h e n  t e s t e d  on  t h e  fie- 
n e r v a t e d  foreleg of t he  cat ,  b u t  t h a t  a d d i t i o n  of a d r e n a l i n e  
res to res  i t s  cons t r i c to r  ac t ion .  T h e  effect  h a s  l a t e r  been  
i n t e r p r e t e d  b y  a s s u m i n g  t h a t  t y r a m i n e  releases nor -  
a d r e n a l i n e  f rom t h e  s to res  *-4. These  a re  p r e s u m a b l y  
chief ly  l oca t ed  a t  the  t e r m i n a l  p a r t s  of t h e  ad rene rg i c  
a x o n e s  ~. Acco rd ing  to  FLECKENSTEIN a n d  STOCKLE 6, t he  
i n h i b i t o r y  ac t ion  of coca ine  on  t he  ac t ion  of t y r a m i n e  is 
due  to  t h e  b lock ing  of n o r a d r e n a l i n e  release.  

V e r y  l i t t l e  is k n o w n  a b o u t  t h e  re leas ing  ac t ion  of 
t y r a m i n e  on  t h e  a d r e n a l  m e d u l l a  a n d  o t h e r  c h r o m a f f i n  
cell  g roups ,  or  w h e t h e r  t y r a m i n e  c a n  e x e r t  t h i s  ac t ion  on  
d e c e n t r a l i z e d  o r  d e n e r v a t e d  organs .  

R e c e n t l y  SCHOMANN7 h a s  r e p o r t e d  t h a t  t y r a m i n e  re- 
leases n o r a d r e n a l i n e  f rom i so la ted  c h r o m a f f i n  cell g ran-  
ules w h e n  a d d e d  in c o n c e n t r a t i o n s  of 1 5 - 3 0 0 / z g  pe r  ml.  

I t  is also s t a t e d  t h a t  t y r a m i n e  re leases  n o r a d r e n a l i n e  
f r o m  i so la ted  ad rene rg ic  n e r v e  granules .  

T h e  ef fec t  of t y r a m i n e  a n d  3 - h y d r o x y t y r a m i n e  (dop- 
amine)  on  t h e  release of n o r a d r e n a l i n e  f rom iso la ted  
ad rene rg ic  n e r v e  g ranu les  will  be  descr ibed  in t h e  p r e s en t  
r epor t .  

Methods. G r a n u l e s  f rom splenic  n e r v e s  were  p r e p a r e d  
acco rd ing  to  t h e  t e c h n i q u e  of EULER 8 a n d  EVLER a n d  
LISHAJKO 9 Af t e r  r e suspens ion  of  t h e  s e d i m e n t  in  0.08 M 
p o t a s s i u m  p h o s p h a t e  a t  p H  6.7-7,0,  i t  was  i n c u b a t e d  a t  
20°C for  30 m i n  w i t h  a so lu t ion  of t y r a m i n e  h y d r o c h l o r i d e  
a t  t h e  s ame  pH.  Af te r  i n cu b a t i o n ,  t h e  suspens ion  was  
r e s e d i m e n t e d  b y  c e n t r i f u g a t i o n  a t  30000 x g for  30 rain.  
N o r a d r e n a l i n e  w as  e s t i m a t e d  b y  t h e  f luor ime t r i c  t e ch -  
n ique  of EULER a n d  LISHAJKO 10 in  t h e  s u p e r n a t a n t  a n d  
in t h e  s e d i m e n t  a f t e r  re leas ing  t h e  n o r a d r e n a l i n e  b y  
a d d i t i o n  of 1 ml  1% m e t a p h o s p h o r i c  acid.  

S imi la r  e x p e r i m e n t s  were m a d e  w i t h  3 -hydroxy-  
t y r a m i n e  a n d  w i t h  4 - h y d r o x y p h e n y l e t a n o l a m i n e  (octop- 
amine) .  

Results. T h e  F igure  shows  t h e  a m o u n t  of n o r a d r e n a l i n e  
in  t h e  s e d i m e n t  a f t e r  i n c u b a t i o n  for  30 ra in  a t  p H  7-0-7-4 
a n d  r ecen t r i f uga t i on ,  in  ~/o of t h e  co n t ro l  va lue .  As seen 
f rom t h e  Figure ,  t y r a m i n e  causes  a release of t r a n s m i t t e r  
w h e n  p r e s e n t  in  c o n c e n t r a t i o n s  of 3 -100  ttg p e r  ml.  T h e  
effect  is m o s t  consp icuous  in  t h e  c o n c e n t r a t i o n  r a n g e  of 
3 -20  ~g/ml  b u t  t h e r e  is no  s h a r p l y  def ined  m a x i m u m .  T h e  
m a x i m a l  ef fec t  o b s e r v e d  d u r i n g  t h e  p reva i l i ng  c o n d i t i o n s  
was  a lower ing  of t h e  a m o u n t  p r e s e n t  in  t h e  s e d i m e n t  to  
a b o u t  4 0 - 5 0 %  of t h a t  in  t h e  cont ro ls .  

No ce r t a in  effect  was  o b t a i n e d  w i t h  3 - h y d r o x y t y r a m i n e  
or o c t o p a m i n e  in t h e  same  c o n c e n t r a t i o n  r a n g e  (3-300 
~g/ml).  
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Effect of tyramine on the release of noradrcnaline from granules 
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