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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.  

T. I-IOKFELT, O. JOHANSSON, S. EFENDIC, 
R. LUFT and A. ARIMURA 

Department o/Histology, Karolinska Institute, 
and Department o/Endocrinology and Metabolism, 
Karolinska Hospital, S-]Od O] Stockholm (Sweden), 
and The Veterans Administration Hospital and 
Tulane University School o/Medicine, 
New Orleans (Louisiana, USA), 74 Apri l  7975. 

st K. G. M. ALBERTI, S. E. CHRISTENSEN, J. IVERSEN, N. J. SAYER- 
HANSEN, N. J. CHRISTENSEN, A. I)RANGE-HANSEN, K. LUND- 
BAECK and H. ORSKOV, Lancet 2, 1299 (1973). 

22 F. P. ALFORD, S. R. BLOOM, J. D. N. NABARRO, R. HALL, G. M. 
BESSER, D. H. COY, A. J. KASTIN and A. V. SCHALLY, Lancet 2, 
974 (1974). 

28 S. EEENDIC and R. LUFT, Acta endocr., Copenh. 78, 510 (1975). 
24 S. EFENDIC and R. LUFT, Aeta endocr., Copenh. 78, 516 (1975). 
25 D. J. KOERKER, W, RUCH, E. CHODECREL, J. MALMER, C. J. 

GOODNER, J. ENSINCK and C. C. GALE, Science 184, 482 (1974). 
26 C. H. MORTIMER, W. M. G. TUNBRIDGE, D. CARR, L. YEDMASS, 

T. LIND, D. H. COY, S. R. BLOOM, A. J. KASTIN, C. N. MALLIIqSON, 
G. M. BESSER, A. V. SCHALLY and R. HALL, Lancet 1, 697 (1974). 

27 S. S. C. YEN, M. T. SILER and G. W. DEVANE, New Engl. J. Med. 
290, 934 (1974). 

88 H. SAKURA1, R. DOBBS and R. H. UNGER, J. elin. Invest. 54, 1395 
(1974). 

82 This study was supported by grants from the Swedish Medical 
Research Council (Nos. 14X-2887 and 19X-3411), from Magnus 
Bergvalls Stiftelse and from Greta and Harald Jeanssons Stiftelse. 
The skillful technical assistance of Miss. A. NYG~,RDS is gratefully 
acknowledged. The generous supply of somatostatin by Dr. R. 
GVILLEMIN, The Salk Institute, San Diego, California/USA, is 
gratefully acknowledged. 

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. 
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Table II. Comparative survival of chickens after transplantation of MC-29 hepatoma with and without living BeG or W-115 
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Series of experiment Treatment  No. of animals Survival (days) 

3 a) Only tumor 12 20 • 5.5 ~ 
b) Living BeG + tumor at the same site 13 50 % 26.8 p (a = b) < 0.005 b 
e) Living W-115 + tumor at the same site 12 59 :L 32.5 p (a = c) < 0.005 b 

a Standard error of the mean. b Student 's  t-test. 

h a v e  a p o s i t i v e  t a k e  in  9 0 - 1 0 0 % .  T h e  t u m o r  g r o w s  
r a p i d l y  a n d  on  r e a c h i n g  t h e  w e i g h t  of  a b o u t  1 / 5 t h - 1 / 1 0 t h  
of t h e  b o d y  w e i g h t ,  k i l l s  t h e  c h i c k e n s  w i t h i n  3 weeks .  
M o r p h o l o g i c a l l y  t h e  t u m o r  cel ls  s h o w  a h e p a t o c e l l u l a r  
c h a r a c t e r  a n d  v i r u s  p a r t i c l e s  c a n  be  s e e n  e l e c t r o n m i c r o -  
s c o p i c a l l y  in  e a c h  t u m o r  16. 

Sa l ine  s u s p e n s i o n s  of  1 4 - d a y - o l d  S a u t o n  c u l t u r e s  of  
s t r a i n s  B C G - P  a n d  "vV-115 in  a c o n c e n t r a t i o n  of  20 m g /  
s e m i - d r y  w e i g h t / m l  were  p r e p a r e d .  G r o u p s  of  c h i c k e n s  
o b t a i n i n g  a s.c.  t u m o r t r a n s p l a n t  in  0.2 m l  p r e p a r e d  in  
P B S  b y  a s t a n d a r d  h o m o g e n i z a t i o n  m e t h o d ,  a n d  s i m i l a r  
g r o u p s  o b t a i n i n g  t h e  s a m e  t u m o r t r a n s p l a n t  t o g e t h e r  w i t h  
4 m g  B e G  or  "vV 115, were  c o m p a r e d  b y  t w o  m e t h o d s :  
1. T h e  a n i m a l s  we re  k i l l ed  t h e  1 4 t h  d a y  a f t e r  t r a n s p l a n t a -  
t i o n  a n d  t h e  g r o s s  c h a n g e s  we re  c o m p a r e d  (T ab l e  I). 
2. S u r v i v a l  of  t h e  a n i m a l s  of  2 g r o u p s  w a s  c o m p a r e d  
( a n i m a l s  a l ive  t h e  100 t h  d a y  a f t e r  t r a n s p l a n t a t i o n  we re  
sac r i f i ced)  (Tab l e  I I  a n d  F i g u r e ) .  

T a b l e  I s h o w s  t h a t  10 o u t  of  11 c h i c k e n s  d e v e l o p e d  
t u m o r  a t  t h e  s i t e  of  t r a n s p l a n t a t i o n  in  t h e  g r o u p  of c h i c k -  
e n s  g e t t i n g  no  B e G .  O n  t h e  c o n t r a r y ,  o n l y  3 o u t  of  12 
c h i c k e n s  d e v e l o p e d  t u m o r  if i t  w a s  g i v e n  t o g e t h e r  w i t h  
l i v i n g  BCG.  T h e  m e a n  v a l u e  of  t h e  t u m o r  w e i g h t s  of  t h e  
g r o u p  o b t a i n i n g  no  l i v i n g  B C G  is m a r k e d l y  g r e a t e r  t h a n  
t h a t  of  t h e  B C G - t r e a t e d  g r o u p .  I t  c a n  a l so  be  s e e n  t h a t  
a p p l i c a t i o n  of k i l l ed  B C G  h a d  no  ef fec t ,  e i t h e r  on  t h e  
t u m o r  t a k e  or  on  t h e  t u m o r  g r o w t h .  

T a b l e  I I  a n d  t h e  F i g u r e  s h o w  t h a t  g i v i n g  l i v i n g  B e G  or  
W - 1 1 5  t o g e t h e r  w i t h  t h e  t u m o r  t r a n s p l a n t  s i g n i f i c a n t l y  
p r o l o n g s  t h e  s u r v i v a l  of  t h e  c h i c k e n s  in  c o m p a r i s o n  to  t h e  
g r o u p  o b t a i n i n g  a t u m o r  t r a n s p l a n t  w i t h o u t  B e G  or  
W - 1 1 5 .  

T h e  r e s u l t s  of  t h i s  s t u d y  s h o w  t h a t  l i v i n g  B C G  or  
W - 1 1 5  g i v e n  t o g e t h e r  w i t h  a t r a n s p l a n t  of  M C -29  h e p a -  
t o m a  i n h i b i t  ( b u t  do  n o t  p r e v e n t )  t h e  g r o w t h  of t h e  t u m o r  
t r a n s p l a n t  in  n e w l y  h a t c h e d  H u n n i a  h y b r i d  c h i c k e n s .  T h e  
e f f ec t  c a n  be  e x p l a i n e d  1. b y  a n o n s p e c i f i c  i m m u n e s t i m u -  
l a t i on ,  or  2. b y  a d i r e c t  a c t i v a t i o n  o f  t h e  h o s t  m a c r o p h a g e s  
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b y  B e G ,  t h u s  d e s t r o y i n g  t h e  t m n o r  cells  b y  t h e  l y s o s o m a l  
e n z y m e s  of t h e  m a c r o p h a g e s .  F u r t h e r  e x p e r i m e n t s  a r e  
n e e d e d  to  t e s t  t h e s e  h y p o t h e s e s .  

Zusammen/assung. Die  g l e i chze i t i ge  V e r a b r e i c h u n g  y o n  
B e G  u n d  y o n  MC-29  H e p a t o m a - T r a n s p l a n t a t e n  a n  f r i s c h  
g e s c h l i i p f t e  H i i h n c h e n ,  v e r m i n d e r t  d a s  A u f t r e t e n  p r o -  
g r e s s i v  w a c h s e n d e r  T u m o r e n .  S o w o h I  B e G  a ls  a u c h  
l e b e n d e s  Mycobacterium tuberculosis ( S t a t u r e  W - l 1 5 )  
b e w i r k e n  u n t e r  g l e i c h e n  B e d i n g u n g e n  e ine  V e r l / i n g e r u n g  
de r  [ 3 b e r l e b e n s z e i t  d e r  Tiere .  
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