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Sugar Concentration Jejunum Ileum 
(raM/l) Sugar (~zM/h]g) Water (ml/h/g) Sugar (p.MJhJg) Water (ml/h/g) 

D-Glucose 1 3.2 i 1.6 0.2 ~ 0.l 1.5 -t_ 0.7 0.2 ~ 0.0 

10 21.1 ~_ 3.3 0.4 • 0.1 11.2 ~_ 4.0 0.5 J_ 0.0 

20 29.0 • 7.2 0.5 • 0.1 14.5 • 3.7 0.4 =~ 0.0 

40 37.0 j_ 8.6 0.2 ~ 0.2 20.2 • 11.0 0.2 • 0.0 

D-GALACTOSE 1 3.0 =~= 0.6 0.1 • 0.0 1.2 JZ 0.7 0.2 ~= 0.1 

10 20.0 • 4.9 0.3 • 0.1 11.7 ~- 6.4 0.3 =C 0.2 

20 23.3 • 7.0 0.2 ~ 0.1 15.9 • 5.3 0.2 • 0.l 

40 40.0 JZ 10.5 0.2 i 0.1 21.9 • 10.1 0.1 • 0.0 

D-Xylose 1 1.1 j_ 0.6 0.2 • 0.2 0.5 • 0.5 0.3 • 0.2 

10 12.2 • 4.8 0.4 • 0.1 5.6 • 2.5 0.3 • 0.1 

20 15.5 4- 6.7 0.2 • 0.1 8.3 • 3.3 0.3 ~ 0.2 

40 19.5 • 4.8 0.2 • 0.0 7.0 • 4.1 0.2 • 0.1 

Absorption of sugar and water by the cat (mean ~ standard deviation) 

t h a n  i leum. Glucose and  galac tose  abso rp t i on  were ident i -  
cal in each  s e g m e n t  and  were s ign i f ican t ly  g rea te r  t h a n  
t h a t  of xy lose  a t  each c o n c e n t r a t i o n  in b o t h  s e g m e n t s .  
W a t e r  ab so rp t i o n  did no t  differ wi th  d i f fe rent  s e g m e n t s  or 
sugars .  

Discussion. Th e  d a t a  d e m o n s t r a t e  t h a t  sma l l  i n t e s t i na l  
a b s o r p t i o n  of severa l  ac t ive ly  t r a n s p o r t e d  suga r s  in t he  
ea t  follows p a t t e r n s  e s t ab l i shed  in o the r  mammals~  
Thus ,  D-glucose and  D-galactose showed e q u i v a l e n t  ab- 
sorp t ion  ra tes ,  wh ich  were s ign i f ican t ly  g rea te r  t h a n  t h a t  
of D-xylose. Suga r  ab so rp t i on  ra tes  were g rea t e r  in 
j e j u n u m  t h a n  i leum. Th i s  sugges t s  t h a t  s u g a r  t r a n s p o r t  
n l e c h a n i s m s  in ca t  sma l l  i n t e s t ine  are no t  u n i q u e  b u t  are 
s imi la r  to those  in o ther  m a m m a l i a n  species. 

These  resu l t s  differ  f rom those  r epor t ed  p rev ious ly  1, 
wh ich  were ob ta ined  in only  one in t e s t ina l  s e g m e n t  a t  a 
single s u g a r  concen t r a t ion .  The  l imi ted  e x p e r i m e n t a l  
cond i t ions  m a y  h a v e  p e r m i t t e d  a r a n d o m  resu l t  r a t h e r  
t h a n  a genera l  d e m o n s t r a t i o n  of ca t  i n t e s t ina l  phys io logy .  

W a t e r  a b s o r p t i o n  was  s imi la r  f rom d i f fe ren t  s u g a r  
so lu t ions  an d  in t e s t i na l  s e g m e n t s  despi te  d i f ferences  in 
suga r  absorp t ion .  W a t e r  abso rp t ion  is said  to be pass ive ,  
fol lowing t h a t  of ac t ive ly  t r a n s p o r t e d  subs t a nc e s ,  
especial ly  s o d i u m  1~ Since the  ini t ia l  s o d i u m  concen t ra -  
t ion  in all so lu t ions  was  h igh ,  145 mEq/1,  it is p robab le  t h a t  

s o d i u m  a bso rp t i on  was  no t  s ign i f i can t ly  d i f fe ren t  f r om 
the  d i f fe ren t  so lut ions .  T h u s  w a t e r  absorp t ion ,  fol lowing 
t h a t  of sod ium,  did no t  s ign i f i can t ly  increase  e i ther  n .  

Rdsumd. A 6gale concen t r a t i on ,  tes t a u x  d ' a b s o r p t i o n  
du  D-glucose et  du  u -ga l a c to se  d a n s  le j 6 j u n u m  et  l ' i l6um 
du  c ha t  son t  iden t iques .  Ils d6pa s se n t  n e t t e m e n t  ceux  du  
D-xylose. E n  cela, l ' a b s o r p t i o n  du  sucre  s imple  d a n s  
l ' i n t e s t i n  gr41e du c h a t  es t  s emblab l e  ~ celle qui  s ' obse rve  
chez les a u t r e s  m a m m i f 6 r e s .  
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Intes t ina l  V a s o d i l a t a t i o n  after M e c h a n i c a l  S t i m u l a t i o n  of the  Je junal  M u c o s a  

I n t a k e  of food resu l t s  in a m o d e r a t e  increase  of i n t e s t i n a l  
b lood flow as h a s  been  d e m o n s t r a t e d  in b o t h  m a n  a n d  
a n i m a l  1. Th i s  b lood flow increase  is r ega rded  as one com-  
p o n e n t  in  t h e  phys io log ica l  r esponse  p a t t e r n  evoked  
du r in g  diges t ion ,  a n d  ha s  the re fo re  been  cha rac t e r i zed  as 
a f u n c t i o n a l  h y p e r e m i a .  However ,  t h e  u n d e r l y i n g  
m e c h a n i s m s  for it  h a s  no t  been  e luc idated .  

In  t h i s  p r e l i m i n a r y  repor t  e x p e r i m e n t s  are descr ibed  in 
wh ich  an  i n t e s t i n a l  v a s o d i l a t a t i o n  is i nduced  b y  local 
m e c h a n i c a l  s t i m u l a t i o n  of the  j e j una l  mucosa .  I t  is pro- 

posed  t h a t  t h i s  m e c h a n i s m  m a y  be  one fac tor  of i m p o r -  
t a nc e  in exp la in ing  t he  func t iona l  h y p e r e m i a  in the  sma l l  
in tes t ine .  

Methods. The  e x p e r i m e n t s  were p e r f o r m e d  on ca t s  de- 
p r ived  of food for a t  l eas t  24 h a nd  a n a e s t h e t i z e d  w i t h  
chloralose  (50-70 mg/kg) .  V e nous  out f low f r o m  a s e g m e n t  
of t he  j e j u n u m  w e igh ing  20-35 g was  recorded by  an  
opt ica l  d rop  recorder  u n i t  ope r a t i ng  an  o rd ina t e  wri ter .  
Ar te r ia l  blood p r e s su re  was  m e a s u r e d  f rom the  left  
f emora l  a r t e ry  b y  a m e r c u r y  m a n o m e t e r .  MechanicM 
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Cat 4.2 kg. The effect of mechanical stimula- 
tion (signal) of the jejunal mucosa on blood 
pressure and total jejunal blood flow. The 
heights of the ordinates are inversely pro- 
portional to the magnitude of blood flow. 

s t imula t ion  of the  mucosa  was  usually pe r fo rmed  by  a 
polyvinylchlor ide  (PVC) plast ic  t ube  (outer d i ame te r  
5 ram) which  was inser ted  in to  the  lumen of the  je junal  
segment  a t  the  p rox imal  end. The tube  was t h e n  slowly 
pushed,  while ro t a t i ng  it, to the  dis ta l  end of the  segment  
and  then  w i t h d r a w n  in the  same manner .  In  total ,  the  
PVC tube  was in con tac t  w i th  the  mucosa  for abou t  30 sec 
dur ing  each s t imula t ion  period.  In  some exper iments ,  
mechanica l  s t imula t ion  of the  je junal  mucosa  was accom- 
pl ished by  means  of a fast  f lushing of 50 ml saline a t  b o d y  
t e m p e r a t u r e  t h rough  the  je junal  lumen.  

Results. Mechanical  s t imula t ion  of the  je junal  mucosa  
wi th  a PVC tube  induced  an increase of to ta l  je junal  blood 
flow a m o u n t i n g  to  30-100% above control  (see Figure).  
The  flow response  was  ev iden t  20-30 sec af ter  the  end of 
the  mechanica l  s t imula t ion .  No effects on sys temic  blood 
pressure  were observed.  The re tu rn  of blood flow towards  
control  level was slow and  occurred in 5-15 min  af ter  the  
s t imula t ion  (Figure). This  vasodi la tor  response was no t  
a l te red  by  sect ioning of t he  splanchnic  nerves,  by  bi- 
la tera l  vagotomi ,  a f ter  admin i s t r a t i on  of a t rop ine  (1 mg /  
kg) or k lo r i sondamon (Ecolid | CIBA;  2 mg/kg),  a 
ganglionic blocking agent .  Af ter  rap id ly  f lushing the  
je junal  s egmen t  w i th  saline, je junal  blood flow increased 
15-50% and  the  response  was  in all aspects  s imilar  to t h a t  
seen af ter  mucosal  s t imula t ion  wi th  the  PVC tube.  

Discussion. The m e c h a n i s m  responsible  for the  intes-  
t ina l  vasod i la ta t ion  dur ing  digest ive work is so far un- 
known.  I t  can, however ,  be ruled out  t h a t  ext r ins ic  
nervous  inf luence p lays  any  role since earlier invest iga-  
t ions  have  failed to d e m o n s t r a t e  the  exis tence of any  vaso- 
di la tor  f ibres to  the  smal l  in tes t ine  2. F r o m  a theore t ica l  
p o i n t  of view, i t  also appears  more  plausible  t h a t  the  
funct ional  h y p e r e m i a  of t he  gut  is control led by  local 
r a the r  t h a n  r emote  factors.  

In  t he  p resen t  s t u d y  i t  was  d e m o n s t r a t e d  t h a t  mechani -  
cal s t imula t ion  of the  je juna l  mucosa  induces a vasodi la ta -  
t ion, appa ren t l y  t h rough  some local mechan i sm since 
comple te  dene rva t ion  of the  gut  did no t  al ter  the  mechanic-  
al response.  I t  was, fur ther ,  shown t h a t  the  vasodi la ta -  
t ion  was no t  abol ished e i ther  by  atropine,  in doses 
blocking the  vagal  control  of the  hear t ,  or by  a ganglionic 

b locking agent .  I t  seems reasonable  to  assume t h a t  the  
induced vasod i l a t a t ion  main ly  occurs in the  mucosa.  Ex-  
pe r imen t s  to  elucidate th is  par t icu lar  po in t  are in progress. 
The proper  physiological  s t imulus  for th is  d i la tor  response 
and  its re levance  for je junal  vasod i l a t a t ion  dur ing 
digest ive work  remains ,  however,  to  be de t e rmined  8. 

Zusammenfassung. Mechanische Reizung der  Diinn- 
d a r m m u k o s a  bewi rk t  eine Z u n ah me  in der  gesamten  
D u r c h b l u t u n g  des Df inndarms  bei der  Katze .  Diese ver-  
mehr t e  D u r c h b l u t u n g  wird n ich t  beeinf luss t  durch De- 
nerv ie rung  und /oder  Gangl ienblockade.  
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