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th i s  way.  H o w e v e r  t he  synapses  and  n e u r o n a l  e l emen t s  
m a y  also h a v e  on ly  a uni - tamel lar ,  or pa r t i a l  glial  cov- 
ering. These  v a r i a t i o n s  are mos t  obv ious  in t he  n. supra-  
ch iasmat icus .  

S imi la r  g l io -neurona l  r e l a t ionsh ips  are obse rved  in t he  
n. a r c u a t u s  a n d  t h e  n. supraop t icus ,  t h o u g h  mul t i -  
l amel l a r  f o r m a t i o n s  are  ra re  on  synapses  in  these  nuclei .  
P r e l i m i n a r y  obse rva t i ons  show t h a t  a f te r  sa l t load ing  t he  
pe r i neu rona l  a c c u m u l a t i o n  of as t rogl ia l  lamel lae  seems 
to increase  in t he  n. supraop t icus .  

The  p r e sen t  resul t s  d e m o n s t r a t e  increased  pe r i neu r ona l  
w r a p p i n g  p r o d u c e d  b y  as t rogl ia l  processes in  va r ious  
nucle i  of t he  h y p o t h a l a m u s .  T he  f r ac t ion  of t h e  covered  
surface  of t he  neuron ,  a n d  t h e  n u m b e r  of as t rogl ia l  
l amel lae  var ies  s igni f icant ly .  I n  c o n t r a s t  to  t he  cerebel lar  
cortex,  nuc leus  of Dei te rs  and  t h e  sp ina l  cord ~, t he  
as t rogl ia l  cover ing  does no t  seem to  be  r e s t r i c t ed  to a 
d i s t i nc t  t y p e  of n e u r o n  or synapse .  The  large differences  
of glial  cover ing  found  on  n e u r o n a l  e l ement s  in  t h e  
h y p o t h a l a m u s  m i g h t  be  caused  b y  periodic,  long- las t ing  
changes  of t h e  a c t i v i t y  level  6. F u r t h e r  s tud ies  are neces- 
sa ry  to  revea l  w h e t h e r  t he  degree of n e u r o n a l  w r a p p i n g  
b y  as t rocy t i c  processes  is d e p e n d e n t  on  t he  a c t i v i t y  
level  of t he  n e u r o n  concerned.  

Zusammenfassung .  I n  ve r sch i edenen  K e r n g e b i e t e n  des 
H y p o t h a l a n f u s  wi rd  eine wechse lnde  Zah l  neu rona l e r  
E lemen te ,  wie Somata ,  D e n d r i t e n  u n d  ve r sch iedene  
S y n a p s e n t y p e n ,  yon  mul t i l ame l l~ ren  F o r m a t i o n e n  der  

Ast rogl ia  umhii l l t .  Diese v e r s t g r k t e  U m h i i l l u n g  is t  b i e r  
I l ieht  spezif isch ftir b e s t i m m t e  N e u r o n e n -  u n d  Synapsen-  
typen ,  wie ill a n d e r e n  Tei len des ZNS.  Vorl~ufige Er-  
gebnisse  a m  n. sup raop t i cu s  n a c h  Sa lzbe las tung  lassen 
es als m6gl ich  erscheinen,  dass  die wechse lnd  s t a rke  
B e d e c k u n g  der  n e u r o n a l e n  E l e m e n t e  d u r c h  As t rocy t en -  
lamel len  v o m  Aktivit~Ltsniveau der  Neu rone  abh~ng t .  
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Impaired Jejunal Transport of Monosaccharides 

Monosacchar ide  a b s o r p t i o n  is a s sumed  to be u n i m p a i r e d  
in  ch i ld ren  w i t h  e x t r a h e p a t i c  b i l i a ry  a t r e s i a  1. However ,  in  
these  pa t i en t s ,  D-xyIose va lues  m a y  be  affected b y  a l te ra-  
t ions  in  p l a s m a  volume,  s h u n t i n g  or i n a b i l i t y  of t he  
c i r rho t ic  l iver  to  me tabo l i ze  t he  abso rbed  s u b s t r a t e  3 The  
purpose  of t h i s  s t u d y  was to  examine ,  in  rats ,  t h e  effect  of 
acu te  e x p e r i m e n t a l  choles tas is  on  t h e  t r a n s p o r t  of 3-o- 
m e t h y l  glucose (3-o-MG). A b s o r p t i o n  was m e a s u r e d  in 
ex t r aco rpo rea l l y  per fused  j e j una l  segments  a n d  in  
eve r t ed  i n t e s t i n a l  r ings.  

Mater ia l  and methods. Bile d u c t  l iga t ion  was car r ied  ou t  
in  ma le  Sp rague -Dawley  r a t s  we igh ing  150 to  220 g. 
Cont ro l s  were  s h a m  opera ted .  T he  2 groups  of an ima l s  
were p laced  in r e s t r a in ing  cages and  offered ad  l i b i t u m  a 
5% sucrose  so lu t ion  c o n t a i n i n g  40 meq/1 of NaC1 and  
20 meq/1 of KC1 for a per iod  of 48 h fol lowing t h e  surgical  
procedures .  

A b s o r p t i o n  t h r o u g h  j e juna l  s egmen t s :  The  an i ma l s  
-were weighed a n d  b i l i r ub in  levels de t e rmined .  U n d e r  

3-o-MG absorption in the vascular compartment of perfused jejunal 
segments 

Bile duct Sham P 
ligated (12) operated (12) 

Weight loss (%) 8 .2 •  6 .8 •  2.1 N.S. 
Bilirubin at 48 h 7.2 -1- 3.0 0.8 -4- 0.2 < 0.001 
Absorption per min (%) 23.1 4- 7.7 36.6 4- 13.2 < 0.01 

Figures in parentheses correspond to the number of animals studied. 
Results shown represent mean 4- SD. P was calculated using the 
student t-test. 

in Experimental Cholestasis 

p e n t o b a r b i t a l  anes thes ia ,  20 cm segments  of j ej u n u m  d is ta l  
to  t h e  l i g a m e n t  of Tre i t z  were comple t e ly  r e m o v e d  f rom 
t h e  an ima l s  and  per fused  ex t r aco rpo rea l ly  as descr ibed  
p rev ious ly  3. Ci rcu la t ion  of t he  b lood  pe r fusa t e  was 
m a i n t a i n e d  a t  a r a t e  of 2.5 m l /min .  The  p r o x i m a l  end  of 
t he  j e j una l  s egmen t  was per fused  for 36 ra in  a t  a r a t e  of 
1 m l / m i n  w i t h  a 5 m M  solu t ion  of 3-o-MG a n d  2 ~Ci of 
14C-labeled 3-o-MG (New E n g l a n d  Nuc lea r  Corpo ra t i on :  
5.3 mCi /mmole)  in a physio logica l  e lec t ro ly te  solut ion.  
A t  t he  24 ra in  m a r k  in 16 of t he  24 animals ,  t he  l u m i n a l  
pe r fusa t e  c o n t a i n e d  in add i t i on  a 35 m M  so lu t ion  of N a  
t a u r o c h o l a t e  (Maybr idge  Resea rch  Chemicals ,  U.K.)  
which  was repurif ieda.  The  % a b s o r p t i o n  of 3-o-MG per  
ra in  was ca lcu la ted  b y  d iv id ing  t he  a m o u n t  of s u b s t r a t e  in  
t he  p o r t a l  e f f luen t  col lected a t  1 m i n  in t e rva l s  b y  t he  
m e a n  l u m i n a l  s u b s t r a t e  concen t r a t i on .  Resu l t s  were t h e n  
cor rec ted  pe r  g d ry  we igh t  of m e s e n t e r y  free j e j una l  seg- 
men t .  

T r a n s p o r t  in  i n t e s t i n a l  r ings  : The  ra t s  were d e c a p i t a t e d  
and  a s egmen t  of p r o x i m a l  j ej u n u m  was r e m o v e d , e v e r t e d  
and  cu t  in to  i n t e s t i na l  r ings  weigh ing  7-10 m g  each  4. The  
r ings  were kepfi un t i l  i n c u b a t i o n  in chi l led  K r e b s - R i n g e r  
b i c a r b o n a t e  (pH 7.4) w h i c h  h a d  been  gassed for 30 ra in  
w i t h  95% 02 a n d  5% CO2. E a c h  r ing  was t h e n  t r a n s f e r r e d  
to a 10 ml  E r l e n m e y e r  f lask c o n t a i n i n g  2 ml  of f resh ly  
gassed K r e b s - R i n g e r  b i c a r b o n a t e  buf fe r  a n d  e i the r  
Inu l in -Carboxyl - l aC (New E n g l a n d  Nuc lea r  Corpora t ion :  
1-3 mCi/g) or a 0.5 m M  so lu t ion  of 3-o-MG w i t h  .3 ~Ci of 
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Fig. 1. Effect of Na taurocholate on 3-o-MG absorption in jejunal 
segments perfused in vitro. % absorption per rain is shown on the 
ordinate. Arrows indicate the point at which tile 3-o-MG perfusate 
containing taurocholate was started. 
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Fig. 2. Uptake of 3-o-MG in everted gut rings. Distribution ratios 
are expressed as mean =~ SE for 2 groups of 7 animals. 2 rings from 
each animal were incubated with 3-o-MG for each period shown. 
The P value was < 0.025 for the 5, 10, 20 and 30 rain incubation 
periods, it was < 0.01 at the 40 rain mark. 

~4C labeled 3-0-MG. 2 r ings f rom each animal  w e r e  used 
for each incuba t ion  at  37 ~ wi th  3-o-MG. After  5, 10, 20, 

3 0  and 40 rain of incuba t ion ,  the  rings were r emoved  
f rom the  flasks, d ipped  twice in saline, b lo t ted ,  weighed 
a n d  dissolved in N.C.S. (Nuclear-Chicago Corporat ion).  
Calculat ion of d p m / m l  of in t racel lu lar  fluid was m a d e  
f rom m e a s u r e m e n t s  of to ta l  t issue wa te r  and  ex t ra -  
cellular space as descr ibed previous ly  ~,~. The up take  of 
3-o-MG was expressed as d i s t r ibu t ion  rat ios  be tween  the  
in t racel lu lar  c o m p a r t m e n t  and the  incuba t ion  med ium.  

Results. As shown in t he  Table,  the  weigh t  loss suffered 
by  the  animals  dur ing  the  48 h following bile duc t  l igat ion 
d id  no t  differ f rom t h a t  of the  share  rats.  Bi l i rubin  levels 
indica te  t h a t  a s ignif icant  degree of cholestasis  had  been 
achieved.  The % min  absorp t ion  of 3-o-MG in the  vascular  
c o m p a r t m e n t  of ex t racorporea l ly  per fused  je juna l  seg- 
m e n t s  was s igni f icant ly  decreased in t he  expe r imen ta l  
animals .  The add i t ion  of a 35 m2VI solution of Na tauro-  
chola te  to  the  3-o-MG in tes t ina l  per fusa te  had  no effect  
on the  difference in % min  absorp t ion  (Figure 1). D a t a  
f rom the  s t u d y  in eve r t ed  r ings is shown in Figure  2. 
Dis t r ibu t ion  rat ios  achieved by  the  rings f rom the  bile 
duc t  l igated animals  are lower t h a n  those  f rom the  controls.  
Tota l  t issue wa te r  and  the  size of t he  extracel lu lar  space 
d id  no t  differ  be tween  ~he 2 groups  of animals.  

Discussion. The resul ts  of th i s  s t u d y  show t h a t  t he  
t r a n s p o r t  o f  3-o-MG t h r o u g h  the  j ej u n u m  of rats,  in w h o m  
cholestasis  has  been induced  48 h previous ly  by  bile duc t  
l igation, is impaired.  Since semis t a rva t ion  and fas t ing  are 
respec t ive ly  associa ted wi th  an increased s and a de- 
creased 7 absorp t ion  of 3-o-MG, a s ignif icant ly  d i f ferent  
% weight  loss could have  expla ined  absorp t ive  changes  
b u t  th is  was no t  t he  case. I t  is unl ikely t h a t  the  f indings 
could be secondary  to  the  absence  of bile or of bile sal ts  
f rom the  in tes t ina l  lumen of t he  choles ta t ic  animals .  The 
add i t ion  of Na  t au rocho la t e  to t he  in tes t ina l  pe r fusa te  of 
3-o-MG from b o t h  contro l  and bile duc t  l iga ted  animals  
failed to  br ing  abou t  any  change,  and  ne i ther  bile s nor  
con juga ted  bile salts  9 mod i fy  monosacchar ide  absorp t ion  
excep t  in bile f is tula  ra t s  where  bile sal t  dep le t ion  w a s  

counte red  by  a 48h in t e s t i na lpe r fu s ion  of Na  taurochola te  3. 
In  the  l ight  of our  p resen t  f indings,  t he  poss ib i l i ty  t h a t  
c i rculat ing bile acids could have  an effect  on the  mono-  
sacchar ide  t r a n s p o r t  sys t em should be examined .  Bi l iary  
t r ac t  obs t ruc t ion  is associa ted w i t h  the  h ighes t  levels of 
se rum bile acids 1~ and  t h e y  are near ly  all con juga ted  11. 
H igh  concen t ra t ions  of bile acids in t he  sys temic  circula- 

t ion  have  a n u m b e r  of clinical effects such as pruritus12, 
red  cell morphologica l  changes  la and  a l te ra t ions  of 
k idney  func t ion  14. Fu r the rmore ,  func t iona l  and s t ruc tura l  
hepa t i c  changes  have  been de t ec t ed  in r a t  l iver  as ear ly  
a s  one day  af ter  bile duc t  ligationlS. The i m p a i r m e n t  of 
3-o-MG absorp t ion  found  in acute  expe r imen ta l  cholestasis  
could be secondary  to  large amo u n t s  of c i rcula t ing bile 
acids br inging abou t  a l te ra t ions  in m e m b r a n e  composi t ion  
or s t ructure ,  modi f ica t ions  in energy  supply  and  in 
carrier  med i a t ed  t r a n s p o r t  mechanisms .  This poss ibi l i ty  
is cur ren t ly  under  inves t iga t ion  16. 

Rdsumd. L ' a b s o r p t i o n  du 3-o-methyl  glucose par  des 
segments  j6 junaux  perfus6s in v i t ro  e t  pa r  des anneaux  
inverses est  d iminu6e chez le ra t  6tudi6 48 h aprgs l igature  
du canal  biliaire e t  non  modifi6e pa r  l ' add i t ion  de Na  
taurocho]a te  au per fusa t  in tes t inal .  
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