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co r respond ing  areas  on the  e lec t rophore t ic  s t r ips  are  
shown in F igure  2 B. 

The X - b a n d  was  dia lyzable  and  uns ta inab le  by  b rom-  
pheno l  blue;  therefore  it is unl ikely to  be a p ro te in  
complex .  Fu r the rmore ,  a collection of a b o u t  40 X - b a n d s  
was  pooled and  ex t r ac t ed  wi th  no rma l  saline. The  ex t r a c t  
was  t h e n  t e s t ed  by  th in - l aye r  c h r o m a t o g r a p h y  ~. The 
resul t  showed t h a t  the  u n k n o w n  subs t ance  re t a ined  i ts  
a f la tox in  B 1 charac ter .  

W h e t h e r  or no t  t he  subs tances  con ta ined  in these  
bands  are involved in t he  in v ivo  t r a n s p o r t  m e c h a n i s m  
for these  myco tox ins  r ema ins  to  be s tud ied  s. 

Zusammenfassung. In  v i t ro  E x p e r i m e n t e  mi t  x4C-mar- 
kier tem,  gere in ig tem Af la tox in  zur U n t e r s u c h u n g  der  

B i n d u n g  von  Af la tox in  B 1 und  G1 an versch iedene  Serum-  
p ro te ine  ergaben,  dass  Af la tox in  Bx haupts / ich l ich  mi t  
7-Globulin,  Gx dagegen  vorwiegend  mi t  A lbumin  b inde t .  
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Effect  of  V a g a l  D e n e r v a t i o n  o n  I n s u l i n  R e l e a s e  a f t er  

Vagal  s t imula t ion  has  been  r epo r t ed  by  severa l  au tho r s  
to  elicit  an  increased release of i m m u n o r e a c t i v e  insul in 
(IRI)  ~-s, a l t hough  nega t ive  f indings  have  also been  
descr ibed  ~. In  view of t he  r ich au tonomic  inne rva t ion  of 
the  panc rea t i c  islets 5-1°, i t  appea r s  possible  t h a t  t he  
insulin release, resu l t ing  f rom vagal  s t imula t ion ,  is 
caused b y  a d i rec t  effect  on the  fl-cells. On the  o the r  
hand ,  i t  is well  e s tab l i shed  t h a t  d e n e r v a t i o n  of t he  
pancreas  does no t  incapac i t a t e  t he  fl-cells, wh ich  are 
still  capable  of p roduc ing  and  releasing insulin and  of 
ma in t a in ing  a no rma l  b lood sugar  level n,x~. A l thoug h  
so far  t he  effects  of vagal  d e n e r v a t i o n  on the  m e c h a n i s m  
of insul in  release have  no t  been  ex tens ive ly  s tudied,  
some obse rva t ions  h a v e  been  documen ted .  FROHMANN 
et  a l )  r epor ted  t h a t  in t h e  dog only  a po r t i on  of t h e  
re leasable  insulin was  unde r  vagal  cont ro l  and  t h a t  
g lucose-media ted  insulin release was  una f fec ted  by  vago-  
t o m y .  I t  was concluded t h a t  the  vagus  has  l i t t le  if any  
effect  on insul in secret ion in response  to  glucose loading. 
However ,  NELSON et  al. 4 found  a decreased e l imina t ion  
ra te  of glucose a f te r  v a g o t o m y  in 11 out  of 13 dogs. 
MILLER 12, o n  t he  o the r  hand ,  r ecen t ly  obse rved  t h a t  
in t ragas t r i c  infusion of glucose to  fas ted,  vaga l ly  de- 
n e r v a t e d  m o n k e y s  resul ted  in h igher  and  earl ier  peaks  
in t he  b lood  sugar  and  I R I  curves.  No dif ference was  
observed  b e t w e e n  v a g o t o m i z e d  and  cont ro l  monke y s  
a f te r  i n t r a d u o d e n a l  glucose infusion.  

In  the  p re sen t  s tudy ,  t he  m e c h a n i s m  of insulin release 
was s tud ied  by  assay  of I R I  in p l a sma  af te r  giving oral  
or i n t r avenous  glucose to  con t ro l  and  vagal ly  d e n e r v a t e d  
ra t s  (male W i s t a r  ra ts ,  we igh ing  100-150 g). In  t he  

O r a l  a n d  I n t r a v e n o u s  G l u c o s e  

e x p e r i m e n t a l  group (18 rats)  b o t h  vagal  t r u n k s  were  
cu t  jus t  be low the  d i aph ragm.  At  t he  same t i m e  a pyloro-  
p l a s ty  was  pe r fo rmed  in order  to  p r e v e n t  gastr ic  di la t ion.  
P y l o r o p l a s t y  alone was  pe r fo rmed  in t he  con t ro l  group 
(18 rats) .  The  an imals  were  lef t  to  r ecupera te  f rom the  
ope ra t ion  for a m i n i m u m  of 2 weeks.  Before  receiv ing 
oral  or i n t r avenous  glucose, t he  ra t s  were  housed  in wire 
m e s h  cages and  depr ived  of food b u t  no t  w a t e r  for 24 h. 
Glucose was  g iven t h r o u g h  an oro-gast r ic  t u b e  (1.5 g /kg  
b o d y  weight  in a 10% solution) or in jec ted  as a s ingle 
in jec t ion  in to  a tai l  ve in  (1.5 g/kg b o d y  weight ,  g iven in 
a vo lume  of 0.5 ml/100 g b o d y  weight) .  Serial b lood 
samples  (250 ~l) were t a k e n  by  the  o rb i ta l  b leed ing  
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Table I. Oral glucose load 

Time Glucose mg/100ml Immunoreactive insulin IzU/ml 
(min) 

Pyloroplasty Vagotomy + Pyloroplasty Vagotomy _I_ 
pyloroplasty pyloroplasty 

0 52 4-2 (18) 43 4- 4 (18) 13 4- 5 (18) 1 7 ±  5 (18) 
8 142 4-7 (9) 115q- 5 (10) a 6 2 + 1 4  (9) 6 5 i 1 4  (10) 

15 1264-5 (18) 1564- 6 (18) b 704-11 (18) 654-13 (18) 
30 1124-6 (18) 1574-11 (17) b 3 4 - t - 5  (17) 414- 8 (17) 
60 91 -4-6 (18) 78 4- 5 (18) 25 4- 4 (18) 28 4- 2 (18) 

120 70 4-2 (9) 60 4- 5 (8) 27 4- 3 (9) 21 4- 10 (8) 

Mean 4- S.E.M. (n). • 0.01 > P > 0.001. b p < 0.001. 
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Table II. Intravenous glucose load 
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Time Glucose mg/100 mI Immunoreaetive insulin ~U/ml 
(min) 

Pyloroplasty Vagotomy +' Pyloroplasty Vagotomy + 
pyloroplasty pyloroplasty 

0 4 0 +  2 (18) 43-1- 3 (18) 4 +  2 (18) 4::[: 1 (18) 
3 3034-24 (16) 322-4-24 (16) 1784-19 (16) 924-13 (17) • 
7 254-1- 21 (15) 278-4- 23 (17) 123 q- 19 (15) 101 4- 18 (17} 

15 181 4- 17 (15) 207 4- 20 (17) 97 q- 27 (16) 55 4- 11 (17) 

Mean + S.E.M. (n). ~ P<0.001. 
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Fig. 1. Insulinogenie index after oral glucose load in rats with 
vagotomy and pyloroplasty (VT + PP) and pyloroplasty alone (PP). 
*, 0.05> P >  0.01. 
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Fig. 2. Insulinogenic index after intravenous glucose load in rats 
with vagotomy and pyloroplasty (VT+ PP) and pyloroplasty 
alone (PP). *, 0.05 > P > 0.01 ; ***, P < 0.001. 

t echnique ,  using commerc ia l ly  avai lable  cons t r ic t ion  
p ipe t t e s  as p rev ious ly  descr ibed for mice  x3. No anaes thes ia  
was  used dur ing  the  exper iments .  The sampl ing  p rocedure  
requires  no more  t h a n  10 sec and  the  ra t s  were  al lowed 
to  move  a round  freely in t he i r  cages be tween  sampl ings .  
Blood glucose was  d e t e r m i n e d  enzyma t i ca l l y  by  t h e  
m e t h o d  of MARKS 14. P l a s m a  insul in was d e t e r m i n e d  by  
r a d i o i m m u n o a s s a y  15. 

There  was  no dif ference be tween  v a g o t o m i z e d  and  
cont ro l  r a t s  in t he  fas t ing  b lood glucose or I R I  levels. 
Oral  glucose load resu l ted  in a t r a n s i e n t  increase in the  
blood glucose level in t h e  cont ro l  rats .  I n  t he  vago tomized  
ra t s  t he  increase in t he  blood glucose level was slower 
and  longer las t ing  (Table I). There  was no difference in 
t he  abso lu te  I R I  levels be tween  cont ro l  and  vago tomized  
ra ts  dur ing  t h e  exper imen t .  However ,  if t he  insul inogenic 

index  (A IRI /A  glucose) was  ca lcu la ted  according  ;to 
SELTZER et  al. xe, there  was  a m o d e r a t e  bu t  s ta t i s t i ca l ly  
s igni f icant  difference ( P < 0 . 0 5 )  be tween  vago tomized  
and  cont ro l  ra t s  a t  15 and  30 min  a f te r  a d m i n i s t r a t i o n  
of glucose (Figure 1). The s low and  more  p r o t r a c t e d  
e leva t ion  of the  blood glucose level in t he  vago tomized  
group m a y  be expla ined  to  some e x t e n t  by  d i s tu rbances  
in gastr ic  e m p t y i n g  mechan i sms  xT. The  decreased insulino- 
genic index  a t  15 and  3 0 mi n ,  however ,  suggests  an  
impa i red  g lucose-media ted  insul in sec re to ry  capaci ty ,  
which  m a y  be masked  at  the  8 min  va lue  by  the  inf luence 
of insul inot ropic  gu t  hormones  ~s. Af t e r  i n t r avenous  glu- 
cose load, t he  increase in the  p l a s ma  I R I  was  m u c h  less 
in t he  vago tomized  ra ts  ( P <  0.001) t h a n  in t he  cont ro l  
r a t s  (Table II) .  Accordingly,  t he  insul inogenic  index  a t  
3 min  a f te r  in jec t ion  was  ma r k e d l y  d i f fe ren t  ( P  < 0.001) 
in t he  2 groups  (Figure 2). 

In  conclusion,  t he  f inding of a h igher  insul inogenic  
index  a f te r  oral  glucose load in b o t h  contro l  and  vagoto-  
mized  animals ,  as c o mp a r e d  to  the  i n t r avenous  groups,  
suppor t s  t h e  concep t  of an en te ro- insu la r  axis  as an 
i m p o r t a n t  fac tor  in insulin release as,~g. The  resul ts  also 
ind ica te  t h a t  th is  m e c h a n i s m  is stil l  opera t ive  a f te r  
vago tomy ,  whi le  t he  d i rec t  g lucose -media ted  insulin 
release is s igni f icant ly  impa i r ed  a0. 

Zusammen/assung. Perora le  Glykosebe las tung  ergab bei 
v a g o t o m i e r t e n  1Ratten E r h 6 h u n g  des Blutglykosespjegels .  
Nach  in t raven6se r  Glykosezufuhr  w u r d e n  niedrigere 
W e r t e  yon  i m m u n o r e a k t i v e m  Insul in  im Serum gefunden.  
Ebenso  war  der  insul inogene  I n d e x  bedeu t end  niedr iger  
sowohl  nach  perora ler  als auch  nach  in t raven6ser  Gly- 
kosezufuhr .  Vago tomie  di i rf te  somi t  die g lykosebed ing te  
Insu l in f re i se tzung  reduzieren.  
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