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77 H O R M O N E - S E N S I T I V E  R A T  C O L O N I C  C R Y P T  C E L L S .  
S . W a l t h e r ,  P . 1 1 e i n z - E r i a n ,  A . R o s c h e r ,  
Y . S h i n - Z o u l e k ,  W. S t o l z  & B. H a d o r n  

D r .  V. t l a u n e r ' s c h e s  K i n d e r s p i t a l  and D e p a r t m e n t  o f  
d e r m a t o l o g y ,  U n i v e r s i t y  o f  M u n i c h ,  FRG.  

I n  o r d e r  t o  study hormone-dependent t r anspo r t  
p r o p e r t i e s  o f  V I P - s e n s i t - i v c  c o l o n ~ c  c r y p t  c e l l s  w e r e  
p r e p a r e d  using c h e l a t o r s  and m e c h a n i c a l  f o r c e s .  
T h y m i d i n e  k i n a s e  a c t i v i t i e s  i n  crypt  c e l l s  and 
a b s o r p t i v e  c e l l s  w e r e  7,710 and 9 + 2  n m o l / m i n / m g  
p r o t e i n  r e s p e c t i v e l y .  H o r m o n e  s e n s i t i v i t y  w a s  s h o w n  
h y  a d o s e - d e p e n d e n t  i n c r e a s e  of C A M P  l e v e l s  up t o  1 0 -  
f o l d  o v e r  basal  w i t h  1 0 - 6 M  V I P .  F r o m  t h i s  p r e p a r a t i o n  
a p i c a l  m e m b r a n e s  w e r e  i s o l a t e d  by standard p r o c c d u -  
r e s .  M e m b r a n e  p u r i t y  w a s  a s s e s s e d  by e l e c t r o n  
m i c r o s c o p y  a n d  m a r k e r  e n z y m e  a s s a y s :  I n  t h e  f i n a l  
m e m h r a n e  p r e p a r a t i o n  i n c r e a s e  o f  r e l a t i v e  s p e c i f i c  
a c t i v i t y  ( n m o l / r n i n / m g  p r o t e i n )  - as c o m p d r c d  t o  t h e  
i n t a c t  c e l l s  - w a s  1 0 - f o l d  f o r  a l k a l i n e  p h o s p h a t a s e ,  
2 - f o l d  f o r  N a - K - A T P a s e .  S u c c i n a t e  d e h y d r o g c n a s c  w a s  
d e c r e a s e d  by 5 0 % .  

C o n c l u s i o n s :  1 . T h y m i d i n e  k l n a s e  c o n c e n t r a t i o n  i n  
i s o l a t e d  c o l o n i c  c r y p t  c e l l s  i s  8 - f o l d  h i g h e r  than i n  
a b s o r p t i v e  c e l l s .  2 . T h i s  p r e p a r a t i o n  i s  V I P -  
s e n s i t i v e .  3. A p i c a l  c r yp t  c e l l  m e m b r a n e s  w e r e  
p a r t i a l l y  p u r i f i e d  ( A L P :  1 0 - f o l d )  w i t h  on l y  m i n o r  
c o n t a m i n a t i o n  w i t h  b a s o l a t c r a l  m e m b r a n e s  and 
m i t o c h o n d r i a .  

LONG TERM FOLLOW-UP ( o v e r  1 0  y e a r s )  I N  CONFlRMED 
COELIAC DISEASE 

78 JP. OLIVES, C. LE TALLEC, E. ARAMOUNI, J. GHISOLFI. 
S e r v i c e  d e  M e d e c i n e  I n f a n t i l e  D. CHU PURPAN 3 1 0 5 9  
T o u l o u s e  C e d e x  FRANCE 

S i n c e  1 9 7 3  we p e r f o r m e d  a t o t a l  o f  2 0 4 0  j e j u n a l  b i o p s i e s  i n  
c h i l d r e n .  1 9 2  s h o w e d  t o t a l  v i l l o u s  a t r o p h y  : 6 4  c o e l i a c  d i s e a s e  
(C .D)  w e r e  c o n f i r m e d  a c c o r d i n g  t o  ESPGAN c r i t e r i a .  T h e  p r o g r e s s  
o f  C.D i n  t h i s  t e e n a g e  g r o u p  w a s  a s s e s s e d  i n  2 6  p a t i e n t s  ( 1 6  g i r l s ,  
1 0  b o y s )  o v e r  a 1 0  y e a r s  p e r i o d .  F o l l o w - u p  o f  t h e s e s  p a t i e n t s  c o n -  
s i s t e d  i n  c l i n i c a l  e x a m i n a t i o n ,  b l o o d  t e s t s  a n d  f o r m a l  d i e t a r y  
c h e c k  e v e r y  6 -12  m o n t h s ,  j e j u n a l  b i o p s y  c o n t r o l  e v e r y  3 -4  y e a r s .  A 
s t r i c t  d i e t  w i t h o u t  g l u t e n  was  p r o p o s e d  un t i l  p u b e r t y .  I f  i t  w a s  
r e f u s e d  o r  c o n s i d e r e d  i m p e r f e c t ,  a n o r m a l  d i e t  w i t h  g l u t e n  was  
g i v e n .  RESULTS : GROUP 1 : 11 p a t i e n t s  c o n s i d e r e d  t h e i r  d i e t  t o  
b e  s t r i c t  : 3 h a d  n o r m a l  m u c o s a e  a n d  8 h a d  p e r s i s t e n t  p a r t i a l  v i l -  
l o u s  a t r o p h y  p r o v i n g  a f a u l t y  r e g i m e n .  T h e  s t a t u r o - p o n d e r a l  g r o w t h  
was  n o r m a l  b e t w e e n  + 1 a n d  - 2 SD a n d  a l l  o f  t h e m  r e a c h e d  p u b e r t y  
w i t h o u t  d e l a y .  CROUP 2 : 1 5  p a t i e n t s  c o n s i d e r e d  t h e i r  d i e t  t o  b e  
n o r m a l  w i t h  s u b s t a n t i a l  a m o u n t s  o f  g l u t e n .  11 h a d  f l a t  mr lcosae  
w i t h o u t  d i g e s t i v e  symptoms.  T h e  s t a t u r o - p o n d e r a l  g r o w t h  w a s  b e t -  
w e e n  - 1 a n d  - 2 . 5  SD w i t h  n o r m a l  p u b e r t y .  4 p a t i e n t s  ( 3  g i r l s  a n d  
1 b o y )  h a d  n o r m a l  m u c o s a e  ( i n t r a  e p i t h e l i a l  l y m p h o c y t e  c o u n t < 1 5 % )  
a f t e r  7 - 8  y e a r s  o f  n o r m a l  d i e t  ( e a t i n g  5 g o f  g l u t e n  p e r  d a y  a t  
l e a s t ) .  T h e  h e i g h t  a n d  w e i g h t  g r o w t h  a n d  p u b e r t y  w e r e  w i t h o u t  d e l a y .  
B l o o d  t e s t s  w e r e  n o r m a l  w i t h o u t  n u t r i t i o n a l  d e f i c i e n c i e s .  

O u r  e x p e r i e n c e  s h o w  t h a t  c o m p l i a n c e  w i t h  a s t r i c t  g l u t e n  f r e e  
d i e t  i s  v a r i a b l e  ; m o s t  c o ~ n m o n l y  r e f u s e d  i n  a s y m p t o m a t i c  p a t i e n t s .  
T h e  p o s s i b i l i t y  o f  t o t a l  m u c o s a l  i m p r o v e m e n t  o n  n o r m a l  d i e t  i s  
a s s e r t e d  o n  r e p e a t e d  c o n t r o l  b i o p s i e s  i n  c o n f i r m e d  C.D. 

INTESTINAL WATER AND SOLUTE TRANSPORT IN A NEONATAL RAT MODEL 79 OF ROTAVIRUS DIARRHOEA 
A.P.M.Salim, J.A.Walker-Smith, M.J.C.Farthing 
St.Bartholomew's Hospi ta l ,  London 

E n t i r e  small i n t e s t i n e  has no t  been used f o r  t ranspor t  s tud ies  i n  animal models 
o f  r o t a v i r u s  (RV) diarrhoea. We have s tud ied  water and e l e c t r o l y t e  t ranspor t  i n  
a neonatal r a t  model o f  RV diarrhoea us ing  i n  s i t "  steady s t a t e  per fus ion  o f  t h e  
whole small i n t e s t i n e .  Per fus ion  w i t h  an i s o m  plasma e l e c t r o l y e  s o l u t i o n  
w i thou t  glucose a t  48 hours post o r a l  chal lenge w i t h  r a t e  RV showed ne t  water 
sec re t ion  (-21.5 t7.3 ul ;  Cont: +67.9 t 8.5 u l /m in /g  d ry  weight o f  gu t ) .  To 
determine whether n e t  water sec re t ion  can be reversed by so lu t ions  con ta in ing  
glucose (C l  or glucose polymer (CP), the  r a t s  were perfused w i t h  s i x  d i f f e r e n t  
so lu t ions .  Two were hypertonic:  A) Na 35, C 200 MI.; B l  Na 90, C 111; and 
four were hypotonic:  C) Na 60, C 90; Dl  Na 60, C 111; E) Na 60, CP 9 ; and F) 
Na 60, CP 18 M/l. Hypertonic s o l u t i o n  A, con ta in ing  low sodium and h i g h  glucose, 
caused f u r t h e r  sec re t ion  (-38.2 t 8.0 u l /m in /g l .  The o ther  hypertonic and a l l  
hypotonic so lu t ions  reversed secre t ion t  o absorption, a l though ne t  water 
absorpt ion was always s i g n i f i c a n t l y  g rea te r  from hypotonic solut ions,  being 
maximal from the  s o l u t i o n  con ta in ing  18 mM CP. So lu t ions  con ta in ing  60 d4 sodium 
showed ne t  sodium secret ion,  90 "$4 induced absorpt ion.  This model shows t h a t  
RV causes a secretary s t a t e  i n  the  small i n tes t ine ,  which can be reversed by 
glucose e l e c t r o l y t e  solut ions.  Maximal water absorpt ion occurs f rom a hypotenic 
s o l u t i o n  con ta in ing  CP. High concentrat ion o f  glucose leading t o  hypero rmo la l i t y  
causes sec re t ion  i n  r o t a v i r u s  diarrhoea. 

T CELL-MEDIATED DAMAGE IN  THE HUMAN COLON I N  ORCAN CULTURE 
A NEW IN-VITRO MODEL OF COLITIS 80 C.M.Evans, A.D.Phi l l ips,  J.A.Walker-Smith, T.T.MacDonald 
Dept.of P a e d i a t r i c  Gas t roen te ro loav .  St.Sartholomew's H o s p i t a l  
and Queen E l i z a b e t h ' s  Hosp i ta l ,  ~ G d o n .  

lmnune mechanisms may b e  i m p o r t a n t  i n  t h e  parnogenesis o f  c o l o n i c  i n f l a m m a t ~ o n  
To t e s t  t h i s  hypothesis,  an o r g a n - c u l t u r e  model was used t o  s tudy  t h e  e f f e c t s  
o f  T c e l l  a c t i v a t i o n  i n  human c o l o n i c  mucosa. 
Lamina p r o p r i a  T c e l l s  i n  expan t  c u l t u r e s  o f  human f e t a l  c o l o n  (16-20 weekg 
oes ta t ion .  n=101 were a c t i v a t e d  in -s i t , ,  115inn noke-weed mitogen o r  anti-CD 
at ibody, and compared w r t h  fon t ro ls ; .  -- 

r -  .- . - 
A f t e r  3 days of c u l t u r e ,  i m u n o h i s t o c h e m i s t r y  demonstrated a 2-4 f o l d  inc rease  
i n  c r y p t  e p i t h e l i a l  c e l l  p r o l i f e r a t i o n  i n  T c e l l  s t i m u l a t e d  exp lan ts  compared 
w i t h  con t ro ls ;  t h i s  was assoc ia ted  w i t h  a decrease i n  c r y p t  g o b l e t  c e l l  numbers 
of up t o  20 fo ld .  A f t e r  5 days, t h e  su r face  e p i t h e l i u m  i n  s t i m u l a t e d  exp lan ts  
appeared f l t t e n e d  w i t h  severe l o s s  of g o b l e t  c e l l s ,  and by day 7, severe mucosal 
damage was observed under b o t h  l i g h t  and e l e c t r o n  microscopy. A f a l l  i n  c r y p t  
g o b l e t  c e l l s  w i t h o u t  h y p e r p l a s i a  had occur red  i n  c o n t r o l  c u l t u r e s  by  day 7; 
however, t h e  e p i t h e l i u m  remained i n t a c t ,  and t h e  degree of mucous dep le t ion ,  
and t h e  r a t e  a t  wh ich  i t  occur red  were l e s s  t h a n  i n  s t i m u l a t e d  explants.  
Goblet  c e l l  dep le t ion ,  c r y p t  hype;plasia, and e p i t h e l i a l  damage a re  common 
h i s t o l o g i c a l  f i n d i n g s  i n  c o l o n i c  in f lammat ion  ( p a r t i c u l a r l y  u l c e r a t i v e  c o l i t i s )  
These exper iments suggest t h a t  T c e l l s  may have a n  impor tan t  r o l e  i n  t h e  
pathogenesis of c o l i t i s .  The model p r o v i d e s  a new system whereby t h e  mechanisms 
of T ce l l -med ia ted  damage i n  the  human c o l o n  can be s tud ied .  

THE ROLE OF SURGERY IN CROHN'S DISEASE OF CHILDHOOD g C.DAvies, C.M.Evans, A.B.Lipson, W.Shand,J.A.Walker-Smith 
Depts o f  Surgery and Paed ia t r i c  Castroenterolagy,ST Bartholomew's 
Horpi t a l ,  London 

There a re  few repro ts  of the  outcome of suroerv f o r  Crohn's disease i n  chi ldhood. 
A re t rospec t i ve  'study was thus performed ofS67'chi ldren who have requ i red  
surgory out o f  167 h i s t o o g i c a l l y  proven cases of Crohn's disease present ing 
between 1979-88. Cases were d iv ided  i n t o  four grops on the  bas is  o f  disease 
loca t ion .  
I n  group 1 (pan-enter ic disease, n=3), i n d i c a t i o n s  f o r  surgery were f a i l e d  
medical t reatment and l o c a l  sepsis. Resul ts were disaoooint ing;  l i t t l e  was 
achieved t o  he lp  symptoms or a>d growth. 
I n  group 2 ( d i f f u s e  small bowel disease, n=7), surgery was performed f o r  pa in  
or sub-acute bowel obs t ruc t ion .  Resul ts were good, w i t h  low morb id i t y  and a 

~~ - - -  ~ 

lengthy remission i n  6/7 cases 
I n  4ro;p 3 ( i l ea -caeca l  disease n.30) the  r e s u l t s  were a l s o  impressive. A l l  
c h i l d r e n  had r i g h t  hemicolectom~es mo;t fo r  poor growth. Long- last ing remission 
was achieved i n  24/30 (8OII. w i t h  i i o n i f i c a n t  acce le ra t ion  o f  growth and 
puberty i n  mast eases. 

. . - ~- ~ - - - -  - 

I n  group 4 ( c o l i t i s ,  n=27), the  r e s u l t s  o f  surgery were mixed. A l l  o f  the  7 
who had staged resect ions d i d  badly as d i d  3/4 cases given a loop i leostomy t o  
d i v e r t  faecal  f low. Ber t  r e s u l t s  webe achieved i n  t h e  16 c h i l d r e n  who had a 
sub-total  colectomy i leostomy and mucous f i s t u l a  ar  the  pr imary procedure; 
15 have remained wei l ,  w i t h  on ly  minor problems subsequently. 

I n  conclusion, outcome fo l low ing  surgery depended on disease l o c a t i o n  bu t  was 
a150 inf luenced by the  type of operat ion.  I n  a d d i t i o n  t o  s.wnptomatic ;e l ief ,  t h e  
p r i n c i p a l  bene f i t s  of surgery were acce le ra t ion  o f  growth and pubertal  advancement. 

EXPERIMENTAL ROTAVIRUS INFECTION IN NEONAiAL RATS. 

82 A.F .M .Sa l im ,A .D .Ph i l l i ps ,J .A .Wa lke r -Smi th ,M .J .C .Fa r th ing  
Quee? E l i zabe th  Has i t a l  f o r  Ch i ld ren  6 St. Bartholomew's 
Haspl ta l ,  London, uR. 

Although r o t a v i r u s  (RVI i s  the  cornnonest cause of acute diarrhoea i n  chi ldren, 
i t s  pathogenesis remains uncertain.  We, therefore,  have s tud ied  the c l i n i c a l  
course and the  small i n t e s t i n a l  morphometry and pathophysiology of neonatal r a t s  
w i t h  experimental RV i n f e c t i o n .  E i g h t  day o l d  r a t s  (n=6 minimum per group) 
inocu la ted  o r a l l y  w i t h  r a t  RV were s tud ied  a t  12-96 hours post i n o c u l a t i o n  
(HPII  f o r  perfusion, or 12-168 ;PI f o r  morphometry a t  6 hour i n t e r v a l s  up t o  
24 HPI, and then a t  24 hour i n t e r v a l s .  C l i n i c a l  d iarrhoea occurred a t  24 HPI 
which cont inued f o r  4-5 days. RV was excreted i n  s too l  from 24-72 HPI. Body ;eight 
was s i g n i f i c a n t l y  l e s s  than con t ro ls  (p10.01) from 24-96 HPI, bu t  no d i f fe rence  
was seen a t  168 HF'I. Small i n t e s t i n a l  morphometry showed s i g n i f i c a n t  v i l l o u s  
destruct ion.  i.e. a reduc t ion  i n  v i l l o u s  height,  by 12 HPI (pl0.041 and increased 
c r y p t  depth (CD) by 48 HF'I (p10.01) i n  i l eum which cont inued up t o  the  end o f  
study per iod  (168 HPI). I n  jejunum s i g n i f i c h  v i l l o u s  atrophy was f i r s t  noted 
a t  18 HPI (p(0.01) and increased C; a t  72 HPI (p10.01) which cont inued u n t i l  
72 and 168 HPI respec t i ve ly .  Steady s t a t e  per fus ion  in'- of t h e  whole small 
i n t e s t i n e  w i t h  plasma e l e c t r o l v t e  s o l u t i o n  w i t h  no alucose showed reduced 
absorpt ion o f  i e t e r  than eon t rb ls  a t  12, 72 and 96 GPI ( p l 0  01) and net 
sec re t ion  a t  18, 24 and 48 HPI. Th is  r a t  model shows t h a t  vil lo:s des t ruc t ion  
bv RV i s  associated w i t h  t r a n r o o r t  defects and both nrrll? before c l i n i c a l  ~,~ ~- ~ ...-.-.. .... 
diarrhoea. Crypt hyperplasia occurs afterwards and pers is ts .  
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