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HEPATIC CYSTS II\I CPK MICE; A MOKfflOIXK;IC STUDY AND 
TECHNIQUE FOR VISUALIZATICN OF INTRAliEPATIC BILE 

f 572 CUCTS. Paul  C. G r i m ,  John P. Crocter ,  M a l m h  R. 
Q b m ,  Dickran A. Malatjaliar. ,  t h lhous i e  Univ., 
Izaak Walton Killam H O S ~ i t a l  f o r  Chi ldren and 
V i c t o r i a  General Hosp., Gts. of Peds. and Path.,  

Ha l i f ax ,  Nova Sco t i a .  
The pathogenesis  of hepa t i c  cysts i n  human pzdycyst ic  kidney 

d i s e a s e  (PK'KU) is unknown. The h m z y g o u s  mutant,  cpk/cpk muse 
is cha rac t e r i zed  by PKD and e a r l y  uremic death .  W e  have re- 
c e n t l y  found an  age r e l a t e d  inc rease  of macroscq>ic l i v e r  c y s t s  
i n  119 heterozygotes  (_cpk/+); 1 U % ,  22% and 65% a t  5, 10 and 1 5  
m n t h s  of age r e s ~ c t i v e l y .  To determine i f  t h e s e  c y s t s  a r i s e  
frcm func t ion ing  b i l i a t y  e lements  or frcm non-comnunicat-ing 
e~nbryonic  remnants, we d e v e l p d  a  technique to p r d u c e  casts 
of i n t r a h e p a t i c  b i l e  duc t s .  A f t e r  s a c r i f i c e ,  t h e  comnon b i l e  
d u c t s  i n  19  &+ a d u l t  m i c e  were i s o l a t e d  and cannulated i n  
s i t u .  MICWPIL s i l i c o n e  r u b k r  was i n j e c t e d  under 30 an H20 
p res su re  u n t i l  t h e  d i s t a l  duc t  r a d i c a l s  on t h e  s u r f a c e  of the 
l i v e r  were f i l l e d .  The l i v e r s  were r emved ,  f i x e d  and c l e a r e d  
wi th  formal in ,  e thano l ,  and methyl s a l i c y l a t e .  Cys t s  were a l s o  
s t u d i e d  by h i s t o l q i c  and EM techniques .  We d e m n s t r a t e d  a  
continuum £ r a n  smll  fus i form d i l a t a t i o n s  t o  l a r g e  saccu la r  
s t r u c t u r e s  i n  camtunicat ion wi th  t h e  b i l i a r y  system. mese 
changes were no t  observed i n  c o n t r o l  C57BL/6J animals.  W e  be- 
l i e v e  t h i s  is t h e  f i r s t  t ime t h a t  h e p a t i c  c y s t s  a s soc ia t ed  wi th  
exper imental  PKD have t een  d e m n s t r a t e d  to a r i s e  £ ran  b i l e  
d u c t s  and i n  a manner analogous to cyst development w i th in  t h e  
nephron . 

INTESTINAL ADAPTATION DURING LACTATION IN THE MOUSE: 
ENHANCED UPTAKE OF DIETARY PROTEIN ANTIGEN. Paul R. 

t 575 Harmatz, Donald Hanson, Marc Brown, Ronald E. 
Kleinman, Kurt J. Bloch, W.Allan Walker. Harvard 
Medical School, Massachusetts General Hospi ta l  and 
Chi ldren 's  I l o sp i t a l ,  Department of P e d i a t r i c s  and 
Medicine, Boston. 

During l a c t a t i o n ,  d i e t a r y  p ro t e in  ingested by the  mother m y  
be t r ans fe r r ed  to  the nurs ing i n f a n t .  In t h i s  s tudy ,  we sought t o  
determine whether the uptake of  p ro t e in  was enhanced in  l a c t a t i n g  
vs con t ro l  mice. Lacta t ing BDFl mice (6-9 days postpartum) and 
age-matched nul l iparous  con t ro l s  were gavaged with ovalbumin (OVA 
10 mg i n  0.5 m l  s a l i n e ) .  Blood was taken 15,30,60, and 120 min 
l a t e r  and the serum concentra t ion of  OVA was measured by enzyme 
imrnunoassay (EIA). 

15 min 30 min** %mi** 120 min *M + SEM (ngfml) - - 
Lactator  20 , 6* 77 + 21 55 + 11 27 + 5 ** P<.02 
Control 31 + 1 34 + 10 15 + 2 16 + 6 ***P<.007 

The concentra t ion of OVA i n  t he  serum of l a c t a t o r s  was s ign i -  
f i c a n t l y  g r e a t e r  a t  30 and 60 min. There was no d i f f e rence  i n  
serum (iOVA) on day 1  of l a c t a t i o n ,  but the d i f f e rences  noted a t  
mid- lacta t ion were maintained through day 18. Plasma volume and 
c learance of OVA from the  c i r c u l a t i o n  may inf luence serum OVA 
concentra t ion.  The plasma volume of l a c t a t o r s  was found t o  be 2- 
fo ld  g rea t e r  than t h a t  of  con t ro l s .  The r a t e  of  c learance of  
unlabel led OVA i n j e c t e d  in t ravenously  was not d i f f e r e n t  i n  the 2 
groups. We conclude tha t  the  d i f f e r e n c e  i n  serum concentra t  ion 
of OVA was a s soc ia t ed  with g rea t e r  p ro t e in  uptake from gut i n  
l a c t a t i n g  versus con t ro l  mice. 
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Cur ren t ly ,  t h e r e  is a  w i d e l y  h e l d  b u t  u n s u b s t a n t i a t e d  
p e r c e p t i o n  t h a t  i n f a n t s  w i t h  b i l i a r y  a t r e s i a  and c o - e x i s t i n g  
p o l y s p l e n i a  un i fo rmly  f a i l  Kasal  o p e r a t i o n s ;  r e f e r r a l  f o r  
t r a n s p l a n t a t i o n  shou ld  be done i m e d i a t e l y  and w l t h o u t  
a t t empted  c o r r e c t i v e  su rge ry .  

14 of 118 c o n s e c u t i v e  p a t i e n t s  (12x)  having Kasai h e p a t l c  
po r toen te ros tomy  f o r  b i l i a r y  a t r e s i a  a t  o u r  l n s t l t u t i o n  had 
one o r  more of t h e  a d d i t i o n a l  components of t h e  p o l y s p l e n i a  
syndrome: i n t e s t i n a l  m a l r o t a t i o n  ( b ) ,  preduodenal p o r t a l  v e l n  
( 3 ) ,  a b e r r a n t  h e p a t i c  a r t e r y  ( 3 ) ,  s i t u s  i nve r sus  (2  ), a b s e n t  
inf  e r i o r  vena cava ( 2 ) .  

Al though t e c h n i c a l l y  more demanding, 11 of t h e  14 poly- 
s p l e n l a  p a t i e n t s  achieved b i l i a r y  d r a i n a g e  a f t e r  o p e r a t i o n .  
Three  p a t i e n t s  had subsequent  l l v e r  transplantation; 2 of 
whom d i e d .  Long-term s u r v i v a l  (mean follow-up, 4  y e a r s )  was 
ach ieved  i n  5 (452), aga in  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom 
t h a t  In t h e  l a r g e r  group (40.22 ) .  

The Kasai  o p e r a t i o n  is t h e  i n i t i a l  o p e r a t i o n  of cho ice  In  
p a t i e n t s  w i t h  c o e x i s i t i n g  b i l i a r y  a t r e s i a  and t h e  p o l y s p l e n i a  
syndrome. 

ELEVATED SERUM MANGANESE (Mn) I N  TOTAL PARFHTERAL 
NUTRITION (TPN) CHOLESTATIC LIVER DISEASE. K.  Michael 
Hambid e  Clare  E. Case Ronald J. Sokol Sara  J. 574 Fidanz:. 'Univers i ty  o f  :;lorado School o f  'Medicine, 
Un ive r s i ty  Hosp i t a l ,  Dept. of P e d i a t r i c s ,  Denver CO 
80262. 

M n ,  l i k e  copper,  is  an e s s e n t i a l  t r a c e  element t h a t  is excreted 
almost e n t i r e l y  v i a  t h e  b i l a r y  t r a c t .  Copper accumulation occurs  
when b i l e  flow is compromised b u t  s imi l a r  d a t a  f o r  Mn a r e  not  
ava i l ab l e .  The o b j e c t i v e  o f  t h i s  s tudy was t o  determine serum Mn 
concen t r a t ions  i n  a  p a t i e n t  with c h o l e s t a t i c  l i v e r  d i sease  who 
was r ece iv ing  TPN. The s u b j e c t  was a  16 month o l d  female, 
weighing 10.5 kg, with i n t r a c t a b l e  d i a r rhea  who had been 
r ece iv ing  TPN s i n c e  1 week o f  age. Despi te  repeated a t t empt s  a t  
p a r t i a l  e n t e r a l  feeding,  she  developed progress ive  c h o l e s t a t i c  
l i v e r  d i sease .  At t h e  time o f  t h i s  s tudy,  l i v e r  func t ion  t e s t s  
included: b i l i r u b i n  10.4 mg/dl, AST 424 IU/1, a l k  phos 264 I U / l .  
She had been r ece iv ing  2.4 mcgMn/day added t o  her TPN in fusa t e .  
The t a b l e  g i v e s  serum Mn l e v e l s  determined by f lameless  atomic 
abso rp t ion  spectrophotometry be fo re  and a t  p rog res s ive  i n t e r v a l s  
a f t e r  Mn was wi thheld  from t h e  in fusa t e :  

Days o f f  I.V. Mn 0 12  26 35 ~ d u l t  c o n t r o l s  
Serum Mn(ng/ml) 4T4 3 ,2  KO 1.4 0.89+0.18 (X+SD,n-10) 

Two a d d i t i o n a l  p a t i e n t s ,  aged 9  and 15 months, who had a l s o  been 
r ece iv ing  Mn i n  long-term TPN b u t  had no t  developed s i g n i f i c a n t  
c h o l e s t a s i s  both  had serum Mn o f  1.0 ng/ml. It is suggested t h a t  
in t ravenous Mn, a s  a  component of TPN, be adminis tered i n  reduced 
q u a n t i t i e s  t o  c h i l d r e n  wi th  c h o l e s t a t i c  l i v e r  d i sease .  

Nebraska. 
Previous s t u d i e s  i n d i c a t e  long chain f a t s  have t r o p h i c  e f f e c t s  

on post - resect ion i n t e s t i n a l  mucosal adapta t ion.  We have previ-  
ously shown t h a t  s h o r t  term e s s e n t i a l  f a t t y  ac id  (EFA) de f i c l en -  
cy impairs normal post - resect ion mucosal hyperplas ia ,  while 16, 
16 dimethyl-PGE2 adminis t ra t ion s t imu la t e s  hyperplas ia .  The 
e f f e c t  of increased d i e t a r y  l i n o l e i c  ac id  (LA) on promoting 
mucosal adapta t ion i n  r e sec t ed ,  non-EFA d e f i c i e n t  animals was 
evaluated.  Ten Sprague-Dawley r a t s  ( 5  w/o males) were pair-fed 
i s o c a l o r i c  d i e t s  conta ining 1% o r  5% (LA) (w/w). After  2  weeks 
a l l  animals underwent 70% proximal j e j u n o i l e a l  r e sec t ion .  
Animals were then palr-fed f o r  14 days. Following s a c r i f i c e  
mucosal weight,  p ro t e in ,  D N A ,  and suc ra se  a c t i v i t y  were 
determined: 

MUCOSAL PROTEIN (MG/CM BOWEL, MEAN 2 S.D.) 
Duo/Jej Mid Ileum Dist Ileum 

1% LA 13.2523.84 9.3922.11 6.6751.59 
5% LA 22.6922.70' 16.5622.94' 9.5221.38' 
Prote in  l e v e l s  were increased i n  a l l  segments i n  5% LA animals 
(p<.05). Similar  r e s u l t s  were seen f o r  mucosal weight,  D N A ,  and 
suc ra se  a c t i v i t y .  Our r e s u l t s  i n d i c a t e  5% LA has " t rophic"  
p rope r t i e s  on post - resect ion mucosal adapta t ion s i m i l a r  t o  t h e  
e f f e c t  of 16.16 dirnethyl-PGE2. In  view of r e p o r t s  of increased 
d i e t a r y  LA s t imu la t ing  i n t e s t i n a l  PGE2 syn thes i s ,  LA supple- 
mentation may e x h i b i t  i ts  s t imu la to ry  e f f e c t  v i a  t h i s  mechanism. 

DEVELOPMENTAL DIFFERENCES IN CALCIUM SOURCES UTILIZED 
FOR CONTRACTION IN THE CAT'S UPPER GASTROINTESTINAL t577 TRACT. Crai Hi l lemeier ,  Domini ue Bereiter, and 
Peter ~i-- A.  S. B?em). Brown Univer- 
s i t y  and Rhode Is land Hospi ta l ,  Depts. of P e d i a t r i c s  
and In t e rna l  Medicine, Providence, Rhode Is land.  

I so l a t ed  c i r c u l a r  smooth muscle c e l l s  from the  esophagus, fun- 
dus, and antrum in  the a d u l t  c a t  and newborn k i t t en  were compared. 
Dose response curves  were obta ined t o  Acetylchol ine  (Ach) in  t h e  
presence o f  normal Calcium (Ca+2), zero  Ca+2, and the  Cat2 channel 
b locker  D600. Ce l l s  from the  esophagus of t he  a d u l t  and k i t t e n  
con t r ac t ed  s i m i l a r l y  i n  Ca+2, but  both f a i l e d  t o  show any con- 
t r a c t i o n  in  zero  Cat2 o r  D600. Fundic c e l l s  i n  both t h e  a d u l t  
and k i t t e n  con t r ac t ed  the  same i n  Ca+2, and a l s o  showed maximal 
con t r ac t ion  i n  zero  Ca+2 o r  D600. The c o n t r a c t i l e  response of 
a n t r a l  c e l l s  was no d i f f e r e n t  between a d u l t  and k i t t e n  i n  normal 
Ca+2. However, t h e  a d u l t  antrum contracted 53.3% and 47.6% of 
maximum in  ze ro  Ca+2 and D600 r e spec t ive ly ,  whi le  t he  k i t t e n ' s  
antrum con t r ac t ed  s i g n i f i c a n t l y  l e s s  ( p  < .001) a t  6.1% and 3.2% 
of maximum. Antral c e l l s  were then saponif ied (permeabil ized)  
and exposed t o  i n o s i t o l  t r i -phosphate  ( IP3) .  which r e l eases  i n t r a -  
c e l l u l a r  Cat2 s t o r e s .  With IP3 a d u l t  an t r a l  c e l l s  contracted 
52.1%, whi le  t h e  kitten a n t r a l  c e l l s  f a i l e d  to  c o n t r a c t .  We 
conclude t h a t . i n  response t o  Ach t h e  eso hagus and fundus of t h e  ! a d u l t  c a t  and k i t t e n  u t i l i z e  s i m i l a r  Cat sou rces ,  with the  
esophagus us ing e x t r a c e l l u l a r  Ca+2 and the fundus depending upon 
i n t r a c e l l u l a r  Cat? s t o r e s .  The a d u l t  antrum i s  ab l e  t o  u t i l i z e  
i n t r a c e l l u l a r  Ca+Z s t o r e s  f o r  p a r t  of i t ' s  con t r ac t ion  whi le  t he  
k i t t e n  i s  not .  We specu la t e  t h i s  may be due t o  a  lack of i n t r a -  
c e l l u l a r  cat2 s t o r e s  i n  t h e  newborn k i t t e n  antrum. 
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