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is also endorsed  b y  c u r r e n t  concep ts  of t he  cardio-  und  des Aor tenbogens .  Die Ref lexaus l6sung  erfolgt  d u t c h  
vascu la r  ref lex i n t e r p l a y  5. S te ige rung  des ven6sen  Drucks  im Sinus  coronar ius .  

Zusammen/assung. Nachweis  eines l a t e n t e n  ref lekto-  
r i schen  B l u t d r u c k a b f a l l s  be in  K a n i n c h e n  in Pen to -  
b a r b i t a l - N a r k o s e  n a c h  der  D e n e r v a t i o n  des Karo t i s  S inus  

P. I. KORNER, Physiol. Rev. 51,312 (1971). 
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Does Vagal St imulation Liberate Secretin and/or 

Vagal s t i m u l a t i o n  is a p o t e n t  s t i m u l a t o r  of panc rea t i c  
secre t ion  in pigs 2. I n  dogs vaga l  sec t ion  reduces  t he  da i ly  
o u t p u t  of p a n c r e a t i c  juice 3. This  m a y  resu l t  f rom depressed  
s ens i t i v i t y  of t he  panc rea s  to  t he  p a n c r e a t r o p i c  h o r m o n e s  3 
b u t  i t  m a y  be  t h a t  vag i  re lease secre t in  a n d  cholecysto-  
k in in  f rom the  m u c o s a  *. W e  h a v e  a t t e m p t e d  to decide 
b e t w e e n  these  two  exp lana t ions .  

Material and method. Pigs  were a n e s t h e t i z e d  w i t h  i.v. 
chloralose.  The  p a n c r e a t i c  d u c t  was  cannu la t ed ,  t he  
py lo rus  c l amped  and  t he  lesser o m e n t u m  d iv ided  so t h a t  
t he  en t i r e  pylor ic  p a r t  of t he  s t o m a c h  was dep r ived  of i t s  
vaga l  supply.  The  s t o m a c h  was d ra ined  con t i nuous l y  v ia  
a s t o m a c h  t u b e  passed  t h r o u g h  t he  m o u t h .  I .v.  secre t in  5 
was g iven  t h r o u g h o u t  t h e  e x p e r i m e n t  a t  a r a t e  of 0.25 U 
ra in  in  2 ml  of saline.  Ju ice  was col lected a t  5 or 10 ra in  
i n t e r v a l s  d e p e n d i n g  on  t he  sec re to ry  ra te .  

S t i m u l a t i n g  e lect rodes  were p laced  on  b o t h  vag i  and  
m a j o r  b r a n c h e s  3-4  cm above  t he  d i a p h r a g m .  The  vagi  
a b o v e  t he  e lect rodes  were c rushed  a n d  t i ed  t i g h t l y  and  
t he  an ima l s  m a i n t a i n e d  on  a respi ra tor .  S t i m u l a t i o n  was 
a lways  a t  25 Hz  and  10 volts .  
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A) Percent change in amylase and protein in response to vagal stimu- 
lation or pentagastrin after duodenectomy and after 3 h without 
duodeneetomy compared with control response before. All values 
significantly less than the preduodenectomy or i h control. B) Effect 
of atropine on the amylase and protein responses to vagal stimulation 
or pentagastrin expressed as precent decrease from pre-atropine 
control. * Values significantly different from pre-atropine eontrok 

Cholecystokinin in Pigs? ~ 

I n  t he  5 an ima l s  t h e  p a n c r e a t i c  r eponses  to  10 ml  of 
1 / 1 0 N  HC1 g iven  i n t r a d u o d e n a l l y ,  10 ~g gas t r i n  p e n t a -  
pep t ide  (pen tagas t r in )  6, 10 ~zg cho lecys tok in in  (CCK) 7 
and  vaga l  s t i m u l a t i o n  were t e s t ed  as a control .  

Af te r  t he  controls ,  t he  whole  smal l  in t e s t ine  be tween  
t he  py lo roduodena l  j u n c t i o n  and  t h e  l i g a m e n t  of Tre l t z  
was  r e m o v e d  and  CCI(,  p e n t a g a s t r i n  and  vaga l  s t imula -  
t i on  r epea t ed  as before.  Two or t h r e e  10-min-per iods  were 
a l lowed be tween  each  p rocedure  or e n o u g h  t i m e  to al low 
the  v o l u m e  of secre t ion  to r e t u r n  to  basal .  An ima l s  wh ich  
d id  no t  r e spond  to  HC1 were d iscarded.  

I n  9 con t ro l  pigs, CCK, p e n t a g a s t r i n  a n d  v a g a l  s t imula -  
t i on  were r epea t ed  a t  i n t e rva l s  for 5 h to  e s t i m a t e  decl ine 
in response  w i t h  t he  passage  of t ime.  I n  t h e  5 duoden-  
ec tomized  a n d  2 of t he  con t ro l  pigs, as t he  las t  procedure ,  
t h e  effect  of 1/10 m g  of a t r o p i n e / k g  on  vaga l  s t i m u l a t i o n  
was tes ted .  

I n  eve ry  case t he  responses  a f t e r  d u o d e n e c t o m y  were 
c o m p a r e d  w i t h  t he  responses  in  t he  con t ro l  a n i m a l s  a f t e r  
t he  same  t i m e  i n t e rva l  us ing  t he  n o n - p a i r e d  t-test .  
Responses  were c o m p a r e d  also w i t h  t h e  m e a n  of t h e  pre-  
v ious  control .  

Amyla se  was e s t i m a t e d  us ing  t h e  d in i t rosa l icy l ic  acid 
m e t h o d  in t he  A u t 0 a n a l y z e r  s. I t  was  expressed  as m g  of 
ma l t o se /min .  To ta l  p ro t eo ly t i c  a c t i v i t y  was expressed  as 
m g  of t y ros ine  l i be r a t ed  f rom h e m o g l o b i n  s u b s t r a t e  in  
10 ra in  9. P r o t e i n  was m e a s u r e d  b y  op t i ca l  dens i t y  a t  
280 n m  a n d  expressed  as m g  Of b o v i n e  a lbumin .  

Results. D u o d e n e c t o m y  (Figure).  W i t h  t he  passage  of 
t i m e  t h e  responses  of t he  panc rea s  to  al l  of t h e  s t imu l i  
used fell s l ight ly .  A s ign i f i can t  r e d u c t i o n  in t h e  amylase ,  
p r o t e i n  and  p ro tease  responses  to  v a g a l  s t i m u l a t i o n  
fol lowed d u o d e n e c t o m y .  The  v o l u m e  response  was n o t  
s ign i f i can t ly  d imin ished .  There  were s imi la r  s ign i f ican t  
a n d  equa l  depress ions  in t he  responses  to  p e n t a g a s t r i n  
a n d  CCK. 

There  was no d i f ference  b e t w e e n  t he  r educ t i on  in a n y  
vaga l  response  fol lowing d u o d e n e c t o m y  a n d  t h a t  seen in 
con t ro l  an ima l s  a f t e r  3 h of e x p e r i m e n t a t i o n  w h e t h e r  

1 Supported by funds from National Science Foundation, Industria 
Distillers, and Veterans Administration Hospital, Omaha, Nebras- 
ka, USA. 

2 j .  C. D. HicI~sO~, J. Physiol. 206, 275 (1970). 
3 T. HAYAlXeA, D. F. ~V~AC-EE and T. T. WHITE, Ann. Surg. 158, 290 

(1963). 
4 H. J. MORELAND and L. R. JOHNSON, Gastroenterology (abstract) 

58, 1047 (1970). 
GIH Research Unit, Chemistry Department, Karolinska Institute, 
Stoekhohn, Batch 17042. 

6 Peptavalon | Ayerst Research Laboratories, New York. 
7 GIH Research Unit, Chemistry Dept., Karolinska Institute, 

Stockholm, Batch 27021, 
s p. BERNFIELD, Methods in Emymology (Ed. S. P. COLOWlCK and 

W. O. I{APLAN; Academic Press; Inc., New York 1955), p; 7.49. 
9 W. RICK, Methods oJ Enzymatic Analysis (Ed. H. U. BERGMEYER; 

Academic Press, Inc., New York 1963), p. 807. 



566 Specialia EXPERIENTIA 29/5 

ca lcu la ted  as pe rcen t  di f ference or ac tua l  difference.  I n  
t he  case of p e n t a g a s t r i n  t he  fal l  off in responses  for 
p ro tease  a n d  p ro t e in  was s ign i f i can t ly  less fol lowing 
d u o d e n e c t o m y  t h a n  a f te r  an  equaI  t i m e  lapse  w i t h o u t  
opera t ion .  

Atropine (Figure).  At rop ine ,  3 mg /an ima l ,  s ign i f i can t ly  
depressed t he  response  of amylase ,  p r o t e i n  and  por tease  
to vaga l  s t i m u l a t i o n  b y  a p p r o x i m a t e l y  8 0 0 .  I t  d id  n o t  
a l t e r  t he  responses  to  CCK or pen t agas t r i n .  

Discussion. HICKSON ~ ha s  s h o w n  t h a t  vaga l  s t i m u l a t i o n  
is ef fect ive  in en te rec tomized ,  ane s t he t i z ed  pigs b u t  has  
no t  s h o w n  w h e t h e r  or no t  i t  is less so t h a n  in i n t a c t  
an imals .  He  has  shown, as we have ,  t h a t  a t rop ine  does n o t  
reduce  juice vo lume  b u t  does reduce  e n z y m e  secret ion.  

I n  these  s tud ies  we h a v e  con t ro l l ed  t he  decl ine in g land  
respons iveness  w i t h  t h e  passage  of t ime ,  a n d  also, b y  
us ing  i.v. CCK a n d  p e n t a g a s t r i n  before  and  a f te r  duoden-  
ec tomy,  t he  effect  of the  surgery.  I t  is ev i den t  t h a t  su rgery  
has  a t  leas t  as p r o f o u n d  a n  effect  on  t he  responses  to  
CCIK and  p e n t a g a s t r i n  as on  vaga l  s t imu la t ion .  The  
reduced  response  to vaga l  s t imuIa t ion  a f te r  d u o d e n e c t o m y  

is more  t h a n  offset  b y  t he  s p o n t a n e o u s  loss in  g l and  
sens i t i v i t y  w i t h  t he  passage  of t i m e  and  b y  t h e  decl ine in 
s ens i t i v i t y  to  CCK and  p e n t a g a s t r i n  fol lowing duoden-  
ec tomy.  W e  h a v e  been  unable ,  therefore ,  to  p roduce  
ev idence  in the  ch lo ra lose -anes the t i zed  p ig  t h a t  vaga l  
s t i m u l a t i o n  releases e i the r  secre t in  or CCK. 

Zusammen/assung.  B e i m  Schwein  wird  mi t t e l s  Pa ra -  
m e t e r  des P a n k r e a s  nachgewiesen ,  dass  Sekre t in-  oder  
auch  Cho lecys tok in in -Sek re t i on  v o m  Vagus  regul ier t  wird. 
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A Quantitative Investigation of the Response to Injury of the Central Nervous System of Rats Treated 
with ACTH and Triiodothyronine 

A l t h o u g h  i n t e r r u p t i o n  of a t r a c t  in  t he  m a m m a l i a n  
cen t r a l  ne rvous  sys t em (CNS) is no t  usua l ly  fol lowed b y  
a n y  func t iona l  regenera t ion ,  his tological  signs of axona l  
g rowth  a n d / o r  i nd ica t ions  of some r e t u r n  of f u n c t i o n  h a v e  
been  c la imed  fol lowing t he  a d m i n i s t r a t i o n  of t h e  t h y r o i d  
h o r m o n e s  t r i i o d o t h y r o n i n e  (373) a n d  t e t r a i o d o t h y r o n i n e  
(T4), 1,~ and  ad rena l  cort icoids3,  a or subs t ances  wh ich  
cause  t he i r  release, such  as A C T H  1,5 or t he  bac te r i a l  
po lysacchar ide  ' P y r o m e n '  3, s-9 

Most  workers  consider  t h a t  c i rcu la t ing  cor t icoids  
s t imu]a t e  t he  p h a g o c y t i c  a c t i v i t y  of macrophages ,  depress  
t he  cel lular  a n d  f lu id  phases  of i n f l a m m a t i o n  a n d  decrease  
t he  f o r m a t i o n  of c o n n e c t i v e  t i ssue  a t  t he  s i te  of a w o u n d  
in t h e  CNS a n d  t h e r e b y  fac i l i ta te  r egene r a t i on  b y  prov id-  
ing a n  e n v i r o n m e n t  t h r o u g h  wh ich  axons  grow more  
easily. On t he  o t h e r  h a n d  t h y r o i d  h o r m o n e s  m a y  p r o m o t e  
r egene ra t i on  b y  increas ing  p r o t e i n  syn thes i s  in  cen t ra l  
neu rons  1. 

Th i s  p a p e r  r epor t s  t he  f ind ings  of a q u a n t i t a t i v e  s t u d y  
on t he  effects of A C T H  and  T3 on  t h e  glial  response  
wi th in  t he  corpus  ca l losum fol lowing surgical  incision.  

Materials and methods. A d u l t  ma le  W i s t a r  r a t s  aged 
40 days  pos t  p a r t u m  were used. 30 an i m a l s  were a l loca ted  
to each  o f  t he  fol iowing 4 t r e a t m e n t  groups :  1. n o r m a l  
sa l ine;  2. A C T H  (Syn thec in  D e p o t  CIBA) ;  3. T3 (Glaxo 
Freeze  Dr ied  p r e p a r a t i o n ) ;  4. A C T H  a n d  T3 toge the r .  
W i t h i n  each  groflp 5 an ima l s  were a l loca ted  for s t u d y  a t  
1, 2, 5, 10, 50 and  100 days  a f te r  c u t t i n g  t he  corpus  
cal losum.  I n j e c t i o n s  were g iven  6 h before  m a k i n g  t he  
lesion a n d  a t  24 h in t e rva l s  the rea f te r .  T he  t o t a l  n u m b e r  
of in jec t ions  rece ived  b y  each  a n i m a l  su rv iv ing  for  a 
pe r iod  of 1, 2, 5, 10, 50 or 100 days  were 2, 3, 6, 7,7 or 7 
respect ively .  The  doses g iven  (per 100 g b o d y  weight )  
were as follows: 0.75 m l  n o r m a l  sa l ine;  10 txg A C T H ;  
3 ~xg T3 ;  10 rig A C T H  + 3 [zg T3 (see FERTIG e t  al  ~ for  
r a t i ona l e  of dosages).  T he  en t i r e  corpus  ca l losum was  cu t  
s t e reo tax ica l ly  a long  a sagg i t t a l  p l ane  2 m m  f rom t h e  
midl ine .  

The  glial  r eac t ion  occur r ing  in t he  corpus  ca l losum 
1, 2, 5 a n d  10 days  a f t e r  m a k i n g  t h e  lesion was m e a s u r e d  
c o u n t i n g  t h e  n u m b e r  of cells in  5 sect ions  f rom each  
an imal ,  occupy ing  a grid 75 ~xm • 75 ~m p laced  50, 150, 

250, 500 and  1000 txm f rom t h e  b o u n d a r y  of t h e  w o u n d  
in sect ions  s t a ined  w i t h  cresyl  violet .  As well  as e s t i m a t i n g  
t o t a l  dens i ty ,  t h e  cell p o p u l a t i o n  was d i f f e ren t i a t ed  in to  
seven  sub-popu la t ions ,  n a m e l y :  l igh t  ol igodendroglia ,  
m e d i u m  ol igodendrogl ia ,  d a r k  ol igodendrogl ia ,  as t rocytes ,  
microgl ia  a n d  endo the l i a l  cells accord ing  to  t he i r  nuc lea r  
charac te r i s t i c s  ~~ a n d  ' cy top l a smic  cells'  accord ing  to  
b o t h  the  conf igu ra t ion  of c h r o m a t i n  a n d  t he  presence  of 
a s t a inab l e  c y t o p l a s m  (a group of cells p r o b a b l y  analo-  
gous to  ' b r a i n  mac rophages ' ) .  

The  f u n c t i o n a l  t e s t s  for  r e g e n e r a t i o n  of axons  cons is ted  
of el icif ing a n  i n t e r h e m i s p h e r i c  response  ( IHR)  in 
2 g roups  of 5 an ima l s  su rv iv ing  for 50 a n d  100 days  a f t e r  
m a k i n g  t he  lesion. The  I H R  is m o s t l y  e l imina t ed  b y  
c u t t i n g  th i s  t r a c t  excep t  for a cha rac t e r i s t i c  low a m p l i t u d e  
res idua l  response  ~s. Qua l i t a t i ve  h i s to log i ca l  e x a m i n a t i o n  
of s i lver  s t a ined  sect ions  f rom the  b ra ins  of these  an ima l s  
were also car r ied  out.  

T h e  a c t i v i t y  of t he  A C T I t  a n d  T3 were t e s t ed  b y  
m e a s u r i n g  t h e  release of cor t i cos te rone  us ing  a f luori-  
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