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suppress  chemorecep to r  ac t iv i ty  in a slip d issected f rom 
the  nerve  (Figure 2). At  h igh  frequencies  of s t imulat ion,  
up to 10-100/sec for 1-5 sec, the  suppress ion ou t las ted  the  
per iod of s t imula t ion  by  up to  2 sec. In  Figure  2, B the  
s t imulus  a r t e fac t  marks  t he  per iod of s t imula t ion ;  the  
discharge is no t  to ta l ly  suppressed  dur ing s t imula t ion  b u t  
the  pro longed depressan t  effect  is shown here and also on 
the  g raph  of Figure 2, E. In  b o t h  of the  graphs,  showing the  
effect  of d i f ferent  s t imulus  frequencies,  the  sca t te r  of t he  
f r equency  plot  appears  to  be reduced  dur ing  s t imula t ion  
t hough  this  po in t  has  ye t  to  be r igorously tes ted .  

A shif t  of the  oxygen  response  curve of chemorecep to r  
a f ferents  such as we have  found  af ter  i n t e r rup t ion  of t he  
cent r i fugal  p a t h w a y  is to be pred ic ted  on the  basis of 
NElL and  O'REGAN'S 3 resul t  if there  is effective tonic 
ac t iv i ty  in these  fibres. In  add i t ion  a more  marked  effect  
m a y  be expec ted  at  low oxygen  tens ions  if the  ef ferent  
p a t h w a y  were more  ac t ive  unde r  this  condi t ion.  BISCOE 
and SAMPSON 2 have  shown t h a t  ac t iv i ty  in the  centr i fugal  
sinus nerve  p a t h w a y  increases  as the  ar ter ia l  oxygen  
tens ion  is lowered. If  the i r  centr i fugal  p a t h w a y  is indeed 
efferent  to the  carot id  body  t h e n  these  results  are com- 
mensura te .  The failure to d e m o n s t r a t e  the  shif t  in the  
oxygen  response  curve of chemorecep to r s  in some cases 
is to  be expec ted  in anaes the t i zed  animals  since the  
a m o u n t  of the  shif t  depends  on the  res t ing act iv i ty ,  which  
will v a r y  wi th  the  level of anaesthesia .  

The prolonged depress ion by  s t imula t ion  suggests  per-  
s is tence of a chemical  t r a n s m i t t e r  effect  whi ls t  if there  is 
a r educ t ion  in sca t te r  of the  f requency  signal th is  will 
a l ter  t he  in format ion  t r a n s m i t t e d .  

P r e s u m a b l y  if the  in t e rp re t a t ion  given by  BISCOE and 
STEHBENS and BISCOE, LALL and SAMPSON 4 of the i r  re- 
sults  is correct,  name ly  t h a t  nerve  endings  on Type  I cells 
are efferent ,  t h e n  this  ef ferent  sys t em will be act ing 
t h ro u g h  the  Type  I cell to set  t he  recep tor  sens i t iv i ty  and 
al ter  the  oxygen  response.  How this  could come abou t  is 
open  to specula t ion  bu t  the  means  m a y  involve release of 
ca techoleamines  f rom the  Type  I cells5 pe rhaps  influenc- 
ing the  oxygen  gradients  t h rough  the  t issue and thus  
across t he  receptor ,  w h a t ev e r  t h a t  m a y  be 6. 

Rdsumd. Potent ie l s  d ' ac t ion  enr6gistr6s darts les f ibres 
nerveuses  des ch6mor6cepteurs  de la carot ide  du Chat.  La 
fr6quence des poten t ie l s  augmen te  en r6ponse ~ tou tes  les 
tens ions  d 'oxyg~ne  quand  le nerf  s inusal  est r~s6qu6. La 
s t imula t ion  de l ' ex t r6mit6  p6riph6rique p rovoque  une 
d iminu t ion  prolong6e de l 'ac t iv i t6  ch6mor6ceptrice.  
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Small  Intestinal Absorption of Simple Sugars  and Water in the Cat 

The ca t  would be unique  among  m a m m a l s  if its 
absorp t ion  of D-glucose and  D-xylose were ident ical  as 
r epor ted  1. In  o ther  species D-glucose is rap id ly  absorbed  
by  act ive  processes whereas  D-xylose is m u c h  more  
slowly absorbed  by  similar  processes ~. Paradoxical ly ,  D- 
galactose and  3-methyl-D-glucose which appear  to share  
the  same aff ini ty  for the  act ive  sugar t r a n s p o r t  mechan i sm 
as D-glucose, are absorbed  at  expec ted  rap id  ra tes  in the  
cat  1,3. These repor t s  suggest  t h a t  s imple sugar  t r a n s p o r t  
in t he  ca t  in tes t ine  has unusual  features,  the  def ini t ion of 
which migh t  yield f u n d a m e n t a l  in format ion  abou t  basic 
mechanisms .  Unfor tuna te ly ,  the re  were methodologica l  
l imi ta t ions  in previous  studies.  The p re sen t  s tudy  was 
designed to be t t e r  define sugar  absorp t ion  in t he  ca t  by  
using several  sugars over  a wide concen t ra t ion  range in 
both  j e j u n u m  and ileum. 

Mater ials  and methods. Adul t  male  cats  of 4 kg average  
weight  were depr ived  of food b u t  no t  wa te r  for 16 h before 
exper iments .  Af te r  anes thes ia  w i th  i.p. Dial  wi th  u re thane  
(CIBA, Summit ,  N.J.) ,  the  in tes t ine  was exposed  and  two 
20 cm segments  ( je junum dis ta l  to  the  l igament  of 
Treitz and  i leum prox imal  to  t he  ileocecal valve) were 
measured  and cannu la t ed  a t  b o t h  ends. Solut ions of D- 
glucose, D-galactose or D-xylose i n  Krebs '  b ica rbona te  
buffer 4 in concen t ra t ions  of 1, 10, 20 or 40 mM/1 were cir- 
:u la ted  t h rough  the  segments  a t  5 ml /min  f rom a 40 ml  
reservoir  by  a perfus ion p u m p  for 1 h. A non-absorbab le  
indicator,  po lye thy lene  glycol (PEG), was  added  to each 
solution (2 g/l)5. Sugars were analyzed chemical ly  6, 7 and 
PEG c o n t e n t  spec t ropho tome t r i ca l ly  s. Absorp t ion  in th is  
model is the  measured  d i sappearance  of a subs tance  per  
hour f rom the  in tes t ina l  lumen.  

Calculat ions were as follows: (1) P E G  ra t io  
P E G  initial,  mg/ml .  
P E G  final, m g / m l  (2) W a t e r  absorpt ion ,  ml /h /g  wet  

t issue weight  = (1-PEG rat io)(40 m l ) / w e t  weight  in g. 
(3) Sugar  (or sodium) absorpt ion ,  m M / h / g  wet  t issue 
weigh t  = Esugar, initial,  mM/11 --Esugar,  final, mM/11 
(PEG ratio) 40 m I / w e t  weight  in g. S t anda rd  to - t e s t s  and 
analysis  of var iance  were used for compar i son  of group 
means  9. Means were considered s ignif icant ly  d i f ferent  
when  p was 0.05 or less. 

.Results. Absorp t ion  da t a  for sugar and  water  are shown 
in the  Table. The figures represen t  means  and s t an d a rd  
devia t ions  for groups  of 6 cats  s tudied  at  each sugar con- 
cen t ra t ion  in b o t h  segments .  

S ta t i s t ica l  compar i sons  showed t h a t  the  absorp t ion  of 
each sugar  a t  all concen t ra t ions  was greater  in j e j u n um 
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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 


