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pa reses  in m u s c l e s  of  t h e  e x t r e m i t i e s  or  t h e  t r u n k  a n d  2 
deve loped  c o n v u l s i o n s  a f t e r  p r o v o c a t i o n  b y  tai l  sp inn ing .  

T h e  v i r u s  h a d  to be of a m o u s e - b r a i n - a d a p t e d  s t r a i n  in 
order  to  p r o d u c e  a b n o r m a l  a m o u n t s  of  H V A .  Vi rus  s t r a i n s  
a d a p t e d  to  chor ioa l l an to ic  m e m b r a n e s  of e m b r y o n a t e d  
ch icken  eggs, g a v e  no s ign i f i can t  increase  of H V A .  

W i t h  t h e  b r a i n - a d a p t e d  s t r a i n  used,  S y r i a n  h a m s t e r s  
p r o d u c e d  a f t e r  i.c. i n o c u l a t i o n  (300 m o u s e  LDs0 ) H V A  
c o n c e n t r a t i o n s  (0.49 / ,g/g of b r a i n  t issue)  e q u i v a l e n t  to  
w h a t  was  d e t e c t a b l e  in mice.  T h e  H V A  a c t i v i t y  on  non-  
i n o c u l a t e d  h a m s t e r  b r a i n s  was  a s s a y e d  to 0.06 /~g/g of 
t i ssue.  

R e s u l t s  of d e t e r m i n a t i o n s  of 5 - H T  a n d  5 - H I A A  in 
H. simplex in fec ted  m o u s e  b r a i n s  are  l i s ted in T a b l e  I I I .  
No effect  on  t h e  5 - H T  c o n c e n t r a t i o n  was  e n c o u n t e r e d  b y  
t h e  he rpe t i c  in fec t ion  a n d  for n o n - i n f e c t e d  b r a i n s  essen t i -  
a l ly  t h e  s a m e  a m o u n t s  of 5 - H T  a n d  5 - H I A A  were re- 
corded.  However ,  t h e  v i rus  encepha l i t i s  c a u s e d  a signifi-  
c a n t  increase  in t h e  5 - H I A A  c o n c e n t r a t i o n ,  t h e  m e a n -  
v a l u e s  be ing  a l m o s t  twice as  h i g h  for in fec ted  as  for 
non - in fec t ed  bra ins .  

I t  is k n o w n  f r o m  p r e v i o u s  s t u d i e s  t h a t  a n  increase  of 
H V A  or 5 - H I A A  w i t h  u n c h a n g e d  levels  of D A  or 5 - H T  
m i g h t  ref lect  a n  inc reased  s y n t h e s i s  of D A  a n d  5 - H T  in 
t h e  m o n o a m i n e r g i c  n e u r o n s  ~,8. A r e t a r d e d  ou t f low of 
m o n o a m i n e s  could  also be poss ible .  H o w e v e r ,  t h e r e  are  
no  o b v i o u s  r e a s o n s  w h y  t h e  he rpe t i c  encepha l i t i s  s h o u l d  
cause  a less ef fec t ive  ou t f low v ia  t h e  b ra in -b lood  barr ier .  

Table III. Contents of 5-HT and 5-HIAA in brains of mice infected 
with H. simplex virus and in non-infected mouse brains 

Experi- No. of Non-infected Infected 
ment mice 5-HT 5-HIAA 5-HT 5-HIAA 

12 22 N.D. 0.45 N.D. 0.65 
13 25 N.D. 0.28 N.D. 0.41 
14 10 0.30 0.47 0.37 0.93 
15 19 0.34 0.36 0.39 0.60 
16 22 0.38 0.30 0.41 0.93 
17 12 0.44 0.33 0.38 0.63 
18 14 0.36 0.32 0.28 0.81 
19 22 N.D. 0.39 N.D. 0.50 

Means 0.36 0.36 0.37 0;68 

The mice were inoculated i.c., each with 0.02 ml (30 LDs0) of the virus 
suspension. The brains were harvested on day 5 after the inoculation. 
The number of harvested brains are given. Brains of a matching 
number of non-inoculated mice were used as controls. 5-HT and 
5-HIAA values are expressed in/zg/g brain tissue. N.D. means not 
done. 

On  t h e  c o n t r a r y ,  a n  i n f l a l n m a t o r y  cond i t i on  will t e n d  to 
increase  t h e  t r a n s p o r t  t h r o u g h  t h e  b ra in -b lood  bar r ie r  9,t0. 
A n  inc reased  m o n o a m i n e  s y n t h e s i s  seems ,  therefore ,  to 
be t h e  m o s t  p r o b a b l e  b a c k g r o u n d  for t h e  f i nd ings  of 
inc reased  H V A  a n d  5 - H I A A  c o n c e n t r a t k m s  in t h e  
H. simplex v i r u s  in fec ted  m o u s e  bra ins .  

For  t h e  m e c h a n i s m  b e h i n d  a ra ised  s y n t h e s i s  of m o n o -  
a m i n e s  in he rpe t i c  encepha l i t i s ,  one  poss ib i l i ty  as  a r esu l t  
of t h e  viral  in fec t ion  wou ld  be t h a t  a m i n e r g i c  r ecep to r s  
were  s u b j e c t s  to a blocking,  a n  effect  c o m p a r a b l e  to  t h a t  
e v o k e d  b y  ch lo rp romaz in7 .  Su c h  a n  e x p l a n a t i o n  is, how-  
ever,  n o t  c o m p a t i b l e  w i t h  t h e  e x c i t a t o r y  e f fec t  of t h e  
infec t ion.  

A n o t h e r  poss ib i l i ty  w h i c h  s h o u l d  be cons ide red  is t h a t  
one  or mo r e  of t h e  s y n t h e s i z i n g  e n z y m e s ,  e.g. t h e  t y r o s i n  
h y d r o x y l a s e  w h i c h  t r a n s f e r s  t y r o s i n  to 1)OPA, a n d  which  
are  r a t e  l imi t ing ,  are  i n f luenced  b y  t h e  infec t ion .  T h e  
s y n t h e s i s  of t h e s e  e n z y m e s  m a y  well be con t ro l led  b y  
n o r m a l l y  occu r r ing  i n h i b i t o r y  f ac to r  se t  o u t  of ac t ion  b y  
t h e  he rpe t i c  infec t ion .  I t  is t e m p t i n g  to s u p p o s e  t h a t  t h e  
poss ib le  i n h i b i t o r  h a s  t h e  effect  of a r ep resso r  p r e v e n t i n g  
t h e  f u n c t i o n  of a n  o p e r o n  a n d  t h a t ,  as  a r e s u l t  of t h e  v i rus  
s y n t h e s i s ,  p r o t e i n s  a re  f o r me d  w h i c h  c o m b i n e  w i t h  t h e  
repressor .  As a c o n s e q u e n c e  th i s  w o u l d  lead to a n  un-  
con t ro l led  p r o d u c t i o n  of t h e  m o n o a m i n e  s y n t h e s i z i n g  
e n z y m e s  n .  

Zusammen/assung. Es  wird n a c h  i . c . . \ p p l i k a t i o n  v o n  
Herpes-simplex-Virus eine e r h 6 h t e  S y n t h e s e  v o n  Mono-  
a m i n e n  g e f u n d e n .  Der  N a c h w e i s  ge l ang  auf  G r u n d  der  
e r h 6 h t e n  K o n z e n t r a t i o n e n  der  s a u r e n  Me tabo l i t e  wie 
H o m o v a n i l l i n s A u r e  u n d  5 -Hydroxy indo le s s ig s / iu re .  E ine  
pos i t i ve  K o r r e l a t i o n  zwischen  der  S y n t h e s e  y o n  infek-  
t i 6 s e m  Virus  u n d  der  B i l d u n g  v o n  H o m o v a n i l l i n s a u r e  
w u r d e  fes tges te l l t .  
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S t i m u l a t o r y  A c t i o n  of S e c r e t i n  on Gas tr i c  P e p s i n  

Since GREENLEE'S d e m o n s t r a t i o n  1 t h a t  i.v. secre t in  
m a r k e d l y  d i m i n i s h e d  gas t r ic  acid secre t ion  f r o m  t h e  
H e i d e n h a i n  pouch ,  t h e  i n h i b i t o r y  effect  of sec re t in  on acid 
sec re t ion  h a s  b e e n  e x t e n s i v e l y  s t u d i e d  in dogs  a n d  m a n .  
T h e r e  is no  s t u d y ,  however ,  on t h e  ac t ion  of sec re t in  on 
p e p s i n  sec re t ion  in e i the r  species.  

R e c e n t l y  JORPES a n d  MUTT p r e p a r e d  h i g h l y  pur i f ied  
porc ine  sec re t in  * a n d  repor t ed  t h e  a m i n o  acid c o m p o s i t i o n  
a n d  p r i m a r y  s e q u e n c e  for i ts  27 a m i n o  ac id  res idues  3. 

W e  h a v e  f o u n d  t h a t  t h e  i.v. a d m i n i s t r a t i o n  of 3 u n i t s  
JORPES s e c r e t i n / m i n  d u r i n g  c o n t i n u o u s  h i s t a m i n e  s t i m u l a -  

S e c r e t i o n  

t ion  (1 mg/h )  c a u s e d  a s h a r p  rise in peps in  o u t p u t  f r o m 
t h e  H e i d e n h a i n  p o u c h  to  a level 8 t i m e s  t h a t  o b t a i n e d  
d u r i n g  t h e  con t ro l  period.  

1 H. B. GREENLEE, E. H. LONGm, J. 1). GUERRERO, T. S. NELSON, 
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d, 2358 (1965). 



690  Specialia EXPERIENTIA 24•7 

T h e  effect  of JORPES secre t in  (lot n u m b e r  16771) on t h e  
o u t p u t  of p e p s i n  h a s  been  i n v e s t i g a t e d  on 6 a d u l t  f a s t i ng  
dogs,  each  wi th  a H e i d e n h a i n  fund ic  pouch .  In  c o n s t r u c t -  
ing t h e  dose  r e sponse  curve ,  doses  were c h a n g e d  e v e r y  
30 rain a n d  t h e  m e a n  o u t p u t  of t h e  las t  two  10-rain- 
col lect ion pe r iods  a t  each  dose  level w a s  ca l cu l a t ed  as  t h e  
r e sponse  to each  dose. 

T h e  H e i d e n h a i n  p o u c h  w a s  filled w i t h  25 ml  of 0 .9% 
sa l ine  a d j u s t e d  wi th  HC1 to  p H  2. T h i s  w a s  col lected a n d  
t h e  p o u c h  w a s h e d  t h r o u g h  w i t h  a f u r t h e r  25 ml of sa l ine  
a t  t h e  end  of each  10-rain-col lect ion period.  Pep t i c  a c t i v i t y  
w a s  d e t e r m i n e d  b y  NORTHROP'S mod i f i ca t i on  * of t h e  h e m o -  
globin  s u b s t r a t e  m e t h o d  of ANSON 5. 

Th~ o u t p u t  of peps in  in r e sponse  to g r a d e d  doses  of i.v. 
secre t in  inc reased  p rog res s ive ly  as t h e  dose  of sec re t in  
was  increased  (Figure).  

BABKIN a n d  KOMAROV 6 r epor t ed  t h a t  in dogs  HCI or 
food i n t r o d u c e d  in to  t h e  i n t e s t i ne  o f ten  s t i m u l a t e d  peps in  
secret ion,  w h e r e a s  JANOWITZ et  a13 showed  t h a t  in m a n  
i n t r a d u o d e n a l  ins t i l l a t ion  of a v a r i e t y  of p ro t e in  secre- 
t a g o g u e s  did n o t  a u g m e n t  peps in  secre t ion .  

I t  is i n t e r e s t i n g  to no te  t h a t  BUCHER a n d  GREENGARD s 
a n d  BABKIN a n d  I(OMAROV ~ p r e p a r e d  secre t in  wh ich  was  
fcee of peps in  s t i m u l a n t  a l t h o u g h  t h e y  could  n o t  isola te  
a peps in  s t i m u l a n t  itself.  BABKIN a n d  KOMAROV 6 re- 
po r t ed  t h a t  t h e  s u b s t a n c e  or s u b s t a n c e s  respons ib le  for 
the  peps igogue  effect  were r n d o u b t e d l y  of a p ro t e in  n a t u r e  

(mg lyrosine/lOrnin) 

o! o is o'.s {o 2a 
Secrefin (clinical unitslmin) 

Dose response curve for pepsin output from the Heidenhain tx)ueh 
in response to continuous i.v. seeretin. Each point is the mean of 
6 experiments in 6 dogs, the vertical bars represent the standard 
error of the nteall. 

a n d  h a d  m a n y  p rope r t i e s  in c o m m o n  w i t h  secre t in .  T h e y  
c o n c l u d e d  t h a t  t h e  p e p s i g o g u e  effect  of c r u d e  p r e p a r a t i o n s  
of sec re t in  is d u e  n o t  to  t h e  h o r m o n e  sec re t in  b u t  to  s o m e  
o t h e r  s u b s t a n c e  or s u b s t a n c e s  e x t r a c t e d  f r o m t h e  i n t e s t i n a l  
m u c o s a  a long  wi th  it. 

I n  t h e  p r e s e n t  s t u d y  i t  w a s  f o u n d  t h a t  t h e  h i g h l y  
pur i f ied  p a n c r e o z y m i n  of ]ORPES a n d  IVIUTTO (lot n u m b e r  
26731 a n d  26761), e v e n  in large  doses  u p  to  16 Crick, 
H a r p e r  a n d  R a p e r  u n i t s / m i n ,  did n o t  s t i m u l a t e  p e p s i n  
secre t ion  f r o m t h e  H e i d e n h a i n  pouch .  

I t  h a s  been  d e m o n s t r a t e d  t h a t  t h e  s y n t h e t i c  g a s t r i n  
p e n t a p e p t i d e  is n o t  a s ign i f i can t  s t i m u l a n t  of peps in  
s~cret ion ~°, N a t u r a l  h o g  gas t r in ,  on  the  o t h e r  h a n d ,  h a s  
been  s h o w n  to h a v e  p o t e n t  peps igogic  ac t ion  in large 
doses  n.  I t  seems ,  therefore ,  t h a t  sec re t in  m a y  c o n t r i b u t e  
to t h e  m a i n t e n a n c e  of t h e  peps in  sec re t ion  w h i c h  cont i -  
n u e s  a f t e r  t h e  cephal ic  p h a s e  of gas t r i c  secre t ion  is over  I~. 

Zusammen/assun~. Der  E in f lu s s  v o n  Sekre t in  u n d  P a n -  
k r e o z y m i n  a u f  die Sekre t ion  v o n  Pe p s i n  w u r d e  in H u n d e n  
m i t  H e i d e n h a i n - T a s c h e  u n t e r s u c h t .  Die H o r m o n e  w u r d e n  
o h n e  N a r k o s e  i.v. e ingegeben .  I n  al len T ie ren  v e r u r s a c h t e  
Sekre t in  eine S t e i g e r u n g  der  P e p s i n - S e k r e t i o n  im Ma g e n ;  
abe r  P a n k r e o z y m i n  h a t t e  ke inen  Ef fek t .  
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A Complex Synaptic Apparatus in Spinal Cords of Cats 

GRAY 1 descr ibed  a x o - a x o n i c  c o n t a c t s  in t h e  sp ina l  cord 
of c a t s  as  t h e  morpho log ica l  bas is  of p r e s y i m p t i c  inhibi -  
t ion.  Such  c o n t a c t s  h a v e  s ince been  f o u n d  b y  m a n y  
a u t h o r s  2. A more  c o m p l i c a t e d  s y n a p t i c  a p p a r a t u s  is de- 
scr ibed in th i s  repor t .  

N o r m a l  a d u l t  ca t s  a n a e s t h e t i z e d  w i t h  n e m b u t a l  were 
pe r fused  wi th  3°~o g l u t a r a l d e h y d e  in a p h o s p h a t e  buf fe r  
(pH 7.4) u s i n g  t h e  t e c h n i q u e  of PALAV et  al. 3. Af t e r  per-  
fus ion  the  s e v e n t h  l u m b a r  s e g m e n t  was  ident i f ied  a n d  
t r a n s f e r r e d  to the  p h o s p h a t e  buffer .  T h e  grey  m a t t e r  of 
t h e  v e n t r a l  h o r n  was  d i s sec ted  o u t  a n d  c u t  in to  sma l l  
pieces. Af te r  w a s h i n g  t h o r o u g h l y  in t h e  p h o s p h a t e  buffer ,  
t h e  m a t e r i a l  was  t r a n s f e r r e d  for 2 h to 2°/0 osmic  acid in 
t h e  buf fe r  k e p t  a t  4 °C. T h e  t i s sue  was  d e h y d r a t e d  in an  
a s c e n d i n g  series of a lcohols  a n d  e m b e d d e d  in Marag la s  ~. 
T h i n  sec t ions  were s t a i n e d  w i t h  a lead sa l t  s. 

D u r i n g  t h e  course  of an  i n v e s t i g a t i o n  of a x o - a x o n i c  
c o n t a c t s ,  a c o m p l e x  s y n a p t i c  a p p a r a t u s  w a s  f o u n d  in t h e  
v e n t r a l  h o r n  of t h e  l u m b a r  reg ion  of t h e  sp ina l  cord.  T h e  
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