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On  t he  o the r  h a n d ,  SHIBA et  a l )  found  t h a t  m i t o m y c i n -  
C se lec t ively  i n h i b i t e d  t he  syn thes i s  of DNA.  I t  is also 
k n o w n  t h a t  a c t i n o m y c i n - D  inh ib i t s  t he  f o r m a t i o n  of 
m R N A  f rom DNA.  T h u s  b o t h  these  c o m p o u n d s  h a v e  a 
d i r ec t  e t fect  on  t he  cells, hence  t h e  change  in t he  G A T /  
GNase  ra t io  is seen ear l ier  t h a n  t h a t  w i t h  E n d o x a n -  
Asta .  

I n  conclus ion  i t  m a y  be  said t h a t  the  change  in t h e  
p l a s m a  G A T / G N a s e  ra t io  m i g h t  poss ib ly  be useful  for t h e  
t e s t i ng  of c o m p o u n d s  which  m a y  h a v e  a n t i t u m o u r  ac t iv i ty .  

Summary .  Three  k n o w n  a n t i t u m o u r  drugs  h a v e  been  
t e s t ed  for t h e i r  effect  on t he  G A T / G N a s e  ra t io  of  E h r l i c h  
Ascites  ceils a n d  hos t  p l a sma .  I t  was  observed  t h a t  all 
these  d rugs  h a d  ch anged  t he  r a t io  of t he  2 types  of g lu ta-  
minases  f rom below 1.0 to  t h e  n o r m a l  va lue  of 1.0, t h i s  

was  a c c o m p a n i e d  w i t h  an  increase  in t he  su rv iva l  t i m e  of 
t he  t u m o u r - b e a r i n g  an imals .  There  was, however ,  n o  
effect  on t he  p l a s m a  G A T / G N a s e  ra t io  of n o r m a l  a n i m a l s  
in  t h e  presence  of t he  3 a n t i t u m o u r  c o m p o u n d s  t es ted .  
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Are  there  S o m a t o s t a t i n - C o n t a i n i n g  N e r v e s  in the Rat  Gut ? I m m u n o h i s t o c h e m i c a l  
Ev idence  for a N e w  T y p e  o f  Per ip h era l  N e r v e s  

I t  has  been  genera l ly  accep ted  t h a t  the  gu t  receives a 
dua l  i n n e r v a t i o n  b y  chol inergic  a n d  adrenerg ic  nerves,  
exer t ing ,  respect ively ,  an  e x c i t a t o r y  a n d  i n h i b i t o r y  
effect  in  t i le con t ro l  of gu t  m o t i l i t y  1-4. More r ecen t l y  
BURNSTOCK a n d  co l l abora to rs  h a v e  a d v a n c e d  t he  concep t  
of a pur ine rg ic  i n n e r v a t i o n  to  r ep re sen t  t he  m a i n  in-  
h i b i t o r y  sys t em an t agon i s t i c  to  t he  e x c i t a t o r y  ehol inergic  
ne rves  (seeS). F ina l ly ,  i m m u n o h i s t o c h e m i c a l  s tudies  b y  
~ILSSON et  al. 5 h a v e  d e m o n s t r a t e d  t h a t ,  in  t he  mouse,  
S u b s t a n c e  P, or a S u b s t a n c e  P-l ike subs tance ,  is p r e sen t  
in  ne rves  fo rming  a dense  n e t w o r k  m a i n l y  a r o u n d  ti le 
gang l ion  cells of t he  m y e n t e r i c  plexus.  Thus ,  a t  leas t  p a r t  
of t he  Subs t ance  P p re sen t  in  t he  gu t  s, ~ a n d  or ig ina l ly  
i so la ted  f rom th i s  t i ssue  b y  YON EULER a n d  GADDUM 6 is 
of n e u r o n a l  origin. 

I n  t he  p re sen t  p a p e r  we r e p o r t  t he  ex is tence  of p rob -  
able  ne rves  c o n t a i n i n g  s o m a t o s t a t i n  or s o m a t o s t a t i n -  
l ike i m m u n o r e a c t i v i t y  in  t he  r a t  gut .  This  pep t ide  was 
or ig ina l ly  i so la ted  f rom t he  h y p o t h a l a m u s  and  has  a n  
i n h i b i t o r y  ac t ion  on  ti le g r o w t h . h o r m o n e  release s . 
However ,  s o m a t o s t a t i n  is p r e s en t  no t  on ly  in t he  hypo-  
t h a l a m u s  9-n,  b u t  has  r ecen t ly  also been  found  in va r ious  
pe r iphe ra l  t i ssues  w i t h  i m m u n o h i s t o c h e m i s t r y  ~2 a n d  
r a d i o i m m u n o a s s a y  ~3. 

Mater ia l  and methods. A n t i b o d i e s  to  s o m a t o s t a t i n  were 
p r e p a r e d  b y  coupl ing  s y n t h e t i c  s o m a t o s t a t i n  to  h u m a n  
e-globul in  as descr ibed  p rev ious ly  14. 

Male a lb ino  r a t s  (6, wt.  150-200 g) were per fused  w i t h  
ice-cold 4 %  formal in ,  p r e p a r e d  accord ing  to  PEASE X5 as 
descr ibed  p rev ious ly  is. Af te r  r insing,  c ryos t a t  sect ions  
were cu t  f rom t h e  s tomach ,  d u o d e n u m ,  j e j u n u m ,  i leum, 
colon a n d  r ec tum.  The  sect ions  were i n c u b a t e d  w i t h  
s o m a t o s t a t i n  a n t i s e r u m  p r e t r e a t e d  w i t h  h u m a n  e-globul in ,  
d i lu ted  1:20,  for 30 rain,  r insed  in p h o s p h a t e  buf fe red  
sal ine (PBS),  i n c u b a t e d  w i t h  f luoresce in i so th iocyan te  
c o n j u g a t e d  sheep a n t i r a b b i t  i m m u n o g l o b u l i n  (S t a t ens  
Bak te r io log i ska  L a b o r a t o r i u m ,  S tockholm,  Sweden),  di- 
l u t ed  1 :4  for 30 rain,  r insed  in PBS ,  m o u n t e d  a n d  
e x a m i n e d  in a Zeiss J u n i o r  f luorescence microscope.  
Consecu t ive  sect ions  were i n c u b a t e d  w i t h  s o m a t o s t a t i n  
a n t i s e r u m  adso rbed  w i t h  s o m a t o s t a t i n  (control  serum) or  
w i t h  S u b s t a n c e  P. All  sera c o n t a i n e d  0.3 % T r i t o n  X-  10017 

Resul ts  and discussion. Afte r  i n c u b a t i o n  wit l l  somato -  
s t a t i n  a n t i s e r u m  p r e t r e a t e d  w i t h  h u m a n  e-globulin,  
p r inc ipa l ly  two types  of s t r u c t u r e s  e x h i b i t e d  a pos i t ive  
immunof luorescence .  Firs t ly ,  cells m a i n l y  localized in t he  
l a m i n a  p rop r i a  of t he  gu t  m u e o s a  b u t  p a r t l y  also a m o n g  

the  g land  cells were green  f luorescent .  However ,  excep t  
in  ce r t a in  cases descr ibed  below, cells w i t h  a s i m i l a r  
loca l iza t ion  were i m m u n o p o s i t i v e  no t  on ly  a f te r  con t ro l  
se rum followed b y  F I T C  c o n j u g a t e d  an t ibod ie s  b u t  also 
a f t e r  i n c u b a t i o n  wit l l  F I T C  c o n j u g a t e d  an t ibod ies  alone. 
Thus ,  many ,  b u t  p r o b a b l y  no t  all, f luorescent  cells seen 
a f t e r  i n c u b a t i o n  w i t h  s o m a t o s t a t i n  a n t i s e r u m  c a n n o t  be  
cons idered  as c o n t a i n i n g  s o m a t o s t a t i n .  On t he  o the r  hand ,  
in  t he  s t o m a c h  morpho log ica l ly  cha rac te r i s t i c  ceils, 
m o s t l y  send ing  ou t  shor t ,  t h i c k  processes,  were observed  
on ly  a f t e r  i n c u b a t i o n  w i t h  s o m a t o s t a t i n  an t i se rum,  b u t  
no t  in  t he  controls .  These  cells m a y  t h u s  r ep resen t  t r ue  
s o m a t o s t a t i n - c o n t a i n i n g  cells conf i rming  the  rad io im-  
munolog ica l  resul t s  of ARIMURA et  al. la. The  local iza t ion  
of s o m a t o s t a t i n  in cell bodies  in the  i n t e s t i n a l  wal l  will be 
discussed in de ta i l  in a fol lowing p a p e r  18. 
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Secondly,  a posi t ive  immunof luorescence  was seen in 
dot  and  fibre-like s t ruc tures  of ten  wi th  a varicose appear -  
ance, in all p robab i l i ty  represent ing  nerve  terminals .  
They were p resen t  in all pa r t s  of the  in tes t ine  bu t  no t  in 
the  s tomach.  In  no ins tances  were these fibres observed 
after  incuba t ion  wi th  control  serum. Fur the rmore ,  fluo- 
rescent  f ibres wi th  an ident ical  d i s t r ibu t ion  were observed 
af ter  incuba t ion  wi th  soma tos t a t i n  an t i se rum p re t r ea t ed  
wi th  Subs tance  P. The fibres were mos t ly  seen in the  
basal  p a r t  of the  lamina  propr ia  of the  mucosa  in all 
pa r t s  of the  small  and large in tes t ine  wi th  the  h ighes t  
number s  in the  j e junum and i leum (Figure 1). Only rarely 
did the  fibres app roach  the  apical  pa r t s  of the  propr ia  in 
the  villi. Posi t ive  fibres were also Observed a round  the  
ganglion ceils of the  myente r ic  (Auerbach's)  plexus wi th  
r a the r  h igh number s  in the  i leum and colon (Figure 2) and 
less in the  o ther  par ts .  S o m a t o s t a t i n  posi t ive  nerves  
occasionally p e n e t r a t e d  into the  muscular  layer  of the  
mucosa,  especially in the  colon (Figure 3) and r ec tum bu t  
ve ry  rarely in the  res t  of the  intest ine.  Submucosa l  
plexuses  were observed,  e.g. in the  duodenum,  i leum and 
colon (Figure 4). 

In  unpubl i shed  ~9 parallel  expe r imen t s  on consecut ive  
sect ions wi th  ant ibodies  to Subs tance  p20, a marked ly  

d i f ferent  d i s t r ibu t ion  of s t rongly  immunof luorescen t  
f ibres was observed (see alsoh). The Subs tance  P-pos i t ive  
fibres were m u c h  more  numerous  and  formed a ve ry  dense 
plexus  a round  the  ganglion cell bodies  of the  myen te r i c  
plexus,  especially in the  s tomach,  bu t  were also seen in the  
muscular  layer, especially the  circular one, in the  ent i re  
l amina  propr ia  of the  nmcosa,  i.e. also in the  mos t  apical  
pa r t s  of the  villi, and  f inal ly a round  cell bodies of the  
submucosa l  ganglion layer.  These f indings  are in agree- 
m e n t  wi th  earlier immunoh i s tochemica l  work  by  NILSSON 
et al. 5, 20. 

The origin of the  soma tos t a t i n  conta in ing  nerves  is a t  
the  m o m e n t  unclear.  No s o m a t o s t a t i n  posi t ive  nerve  cell 
bodies could be ident i f ied in the  myen te r i c  plexus,  b u t  it  
canno t  be excluded t h a t  some posi t ive  cell bodies in the  
lamina  propr ia  m a y  be of neuronal  origin. Fur the rmore ,  

19 The imrnunohistochemical analysis of the distribution of Substance 
P in the gastrointestinal tract is carried out by the authors cited 
under ref. a. A full account of this work on different parts of this 
organ system in different species will be published elsewhere by 
these authors. 
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the  lack of an in lmunopos i t ive  react ion in cell bodies m a y  
only indica te  t h a t  the  sens i t iv i ty  of the  t echn ique  is 
insufficient .  F u r t h e r  s tudies  are clearly necessary  to  
es tabl ish  the  localization of the  ent i re  soma tos t a t i n  neu:  
tons.  Such s tudies  should also include o ther  t issues such 
as spinal  ganglia,  thus  persuing  the  poss ib i l i ty  t h a t  the  
s o m a t o s t a t i n  conta in ing  nerves  are of sensory nature .  Pre-  
l iminary  studies,  e.g. on the  pancreas ,  t hy ro id  gland,  
sal ivary gland, liver, k idney,  adrenals ,  spleen and  thy -  
mus,  have  no t  d e m o n s t r a t e d  soma tos t a t i n  posi t ive  
nerves  in these  tissues. Thus,  so far, soma tos t a t i n -  
conta in ing  nerves  seem to be p resen t  only in the  hypo-  
t h a l a m u s  9-n, the  pos ter ior  p i t u i t a ry  48 and  the  intest ine.  

The presence of soma tos t a t i n  or a somatos ta t in - l ike  
pep t ide  in probable  nerves  wi th  a clearly di f ferent  
d i s t r ibu t ion  f rom those  of the  Subs tance  P-con ta in ing  
nerves  (and of cholinergic and  adrenergic  nerves) in- 
d icates  the  presence of a fu r the r  t ype  of nerve  in the  gut.  
The func t iona l  r61e of these  nerves  is a t  p resen t  unknown.  
Quan t i t a t ive ly ,  these  new nerves,  however,  seem to be of 
less impor t ance  than ,  for instance,  the  Subs tance  P- 
con ta in ing  systems.  Some soma tos t a t i n -con ta in ing  nerves  
seem re la ted  to ganglion cells, o thers  are found be tween  
s m o o t h  muscle  cells, whereas  those  in the  lamina  propr ia  
could influence blood vessels. I t  may  be po in ted  out  t h a t  
soma tos t a t i n  in the  h y p o t h a l a m u s  inhibi ts  g rowth  hor- 
rnone secret ion s and t h a t  in the  pancreas  this  pep t ide  in- 
h ibi ts  insulin and  glucagon secret ion 21-~s. Finally,  it  should 
be emphas ized  tha t ,  a l though  t h ~  immunoreac t ion  is 
specific in the  sense t h a t  it  is abolished by  p r e t r e a t m e n t  
of t he  soma tos t a t i n  an t i se rum wi th  somatos ta t in ,  the  
possibi l i ty  of a cross react ion wi th  a similar pep t ide  canno t  
be excluded ,9. 

Summary. Ant ibodies  to somatos ta t in ,  a recent ly  
isolated h y p o t h a l a m i c  pep t ide  inhib i t ing  g rowth  hor- 
mone  release, were used in immunoh i s tochemica l  s tudies  

on the  gas t ro in tes t ina l  t rac t .  Soma tos t a t i n  conta in ing  
ceils in the  s tomach,  and  soma tos t a t i n -con ta in ing  nerves  
in the  small  and  large intest ine,  could be demons t r a t ed .  
These f indings give evidence of a new type  of nerve  in 
the  gut.  
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Effect  of Mycobacterium boris a n d  Mycobacterium 
of C h i c k e n s  w i t h  T r a n s p l a n t e d  M C - 2 9  H e p a t o m a  

The the rapeu t i c  effect  of Mycobacterium boris (BCG) 
and  of mycobac te r ia l  cell walls has  been d e m o n s t r a t e d  in 
several  expe r imen ta l  t u m o r  sys tems  1-14. The use of BCG 
in the  t he r apy  of h u m a n  t u m o r  pa t i en t s  has also given 
p romis ing  results  in a n u m b e r  of cases 12. No data ,  however ,  
are avai lable abou t  the  effect  of BCG in exper imen ta l  
t r ansp lan tab le  t u m o r  sys tems  of a cer ta in  virus  origin 
and  hav ing  an epi thel ia l  character .  

The p resen t  inves t iga t ion  was designed to t e s t  the  
effect  of BCG (Paris strain) and  of Mycobacterium tuber- 

tuberculosis on  the  T a k e  a n d  S u r v i v a l  

culosis (W-l15 strainl~, 14) on a t r ansp lan tab le  chicken 
t u m o r  sys tem of a p roved  virus origin. 

Newly  h a t ch ed  H u n n i a  hybr id  chickens kep t  on a 
s t a n d a r d  die t  were used. They  were selected for the  dif- 
fe ren t  groups a t  r a n d o m  and  were control led daily. A 
pos t  m o r t e m  examina t ion  of every chicken was performed.  

The t r ansp lan tab le  MC-29 h e p a t o m a  es tabl ished f rom a 
p r i m a r y  h e p a t o m a  induced by  the  oncogenic MC-29 RNA 
virus  isolated in Bulgaria  15 was used as t u m o r  sys tem.  We 
t r a n s p l a n t  th is  t u m o r  every  14th day  i.m. and s.c: and 

Table I. Comparative tumor take and tumor growth of chickens after transplantation of MC-29 hepatoma with and without BCG 

Series of Treatment No. of animals Tumor at the site of transplantation tumorweight 
experiment Mean- 

bodyweight 
• 100 

1 Only tumor 11 10111 ~ 9.3 -4- 8.3 b 
Living BCG + tumor at the same site 12 3/12 2.1 -4- 1.2 

2 Only tumor 10 10]10 10.0 -4- 2.2 
Heat killed BCG + tumor at the same site 15 12115 16.7 4- 4.7 

�9 Number of animals with tumor/number of animals tested, b Standard error of the mean. 


