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A n t i o x i d a n t s  (Vitamin E and C [VE, VC]), u r i c  a c i d  (UA), b i l i r u b i n  
( B i l i ) ,  s u l f h y d r y l  groups (SH) work s y n e r g i s t i c a l l y  and t h u s  HM 
may have advan tages  over  FF i n  p r o t e c t i n g  b a b i e s  from oxygen 
toxicity. We measured (day 0 ,3 ,7 ,14 ,21)  plasma p r o t e i n  
f l u o r e s c e n c e  r a t i o  (PP) a s  an  index  o f  f r e e  r a d i c a l  damage, t h e  
v a r i o u s  a n t i o x i d a n t s ,  and, u s i n g  a new a s s a y ,  t h e  plasma TRAP i n  
p re te rm bab iea  (31-35 wks ga)  f e d  on HM (n-8) and FF (n-12).Tllere 
were no d i f f e r e n c e s  i n  t h e s e  meaaurementa excep t  f o r  a h igherb i l i  
(p<0.01 on day 21) i n  t h e  HM group.  The TRAP c o r r e l a t e d  w i t h  UA 
( r -0 .66 ,  p<O.OOl) and VC [ r -0 .41 ,  p<0.001).  There was a p o s t n a t a l  
d e c l i n e  i n  t h e  TRAP (HM do 929.6+245.0, d21 667.8+148.3, pc0.05, 
FF do 1077.6+157.5, d21 577.6+128.0 pmol/L, p<O.OOl), a s s o c i a t e d  
w i t h  a r a p i d  f a l l  i n  VC and a gradua l  f a l l  i n  UA. PF showed a 
s l i g h t  r i s e  p o s t n a t a l l y  which was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  
and d i d  n o t  d i f f e r  i n  t h e  HM end FF bab ies .  (HM do 6 . 7 ~ 3 . 5 ,  d21 
9.323.1,  FF do 7.724.3,  dZ1 9.0+2.5). 
P o s t n a t a l l y  t h e  f r e e  r a d i c a l  t r a p p i n g  c a p a c i t y  o f  e n t e r a l l y  f ed  
w e l l  p re te rm b a b i e s  f a l l s .  HM f e e d i n g  does  n o t  appea r  t o  improve 
t h e  plasma a n t i o x i d a n t  c a p a c i t y  i n  w e l l  bab ies .  These f i n d i n g s  
need t o  be compared wi th  t h o s e  i n  ill b a b i e s ,  f e d  p a r e n t e r a l l y w h o  
a r e  a t  r i s k  f o r  oxygen t o x i c i t y .  
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Chloride condubtance measurements in apical membrane vesicles isolated from the HT- 
29 c.19A human colon carcinoma cell line and lrom rat enterocyles, and eiectrophys- 
iolo ical analysis of single CI' channels in apical membrane patches excised lrom HT- 
29.319A monolayers, revealed the existence ol two major t pes of CI channels: I )  an out 
wardly rectifying 32 pS anion channel (A channel) activatedlby cyclic AMP and ATP in the 
presence of rotein kinase A, and (2) an inwardly reclif ing 20 pS channel (G channel) 
activated by ~ T F ~ S  (1u5 M) and inhibited by GDPDS (tO.'h), indicative forthe involvement 
of a GTP-binding rotein in channel regulation. The GTP-activation of the G channel was 
inhibited by the pgospholigase A, (PL-4) inhibitor mepacrine (10" M) and mimicked by 
arachidonic acid (AA. 5.10 M), su gestlng a role for PL-A, and AA metabolites as  coupling 
factors between the G-protein an% the CI. channel. Short circuit current (SCC) measure- 
ments on HT-29 monolayers and ileal mucosa lrom control and cystic fibrosis (CF) patients 
mounted in Ussing chambers showed that choleratoxin (CT)-and cyclic AMP-provoked 
active Cl-secretion was inhibited for 40.60% by mepacrine 2 5 10' M) and the lipoxygenase 
inhibilor NDGA (2.10.' M) but was completely absent in Cibitlents carrying the major CF 
mutation (AF508). These data together suggest that (i) CT- and cyclic AMP-induced CI. 
secretion 1s medlated in part by activalion of PL-A resulting in AA release formation of 
lipoxygenase roducts and activalion of G channeis; (ii) the residual CI. sebretion results 
from a cyclic ~ M P -  and protein kinase A-induced phosphorylation and opening of apical A 
channels: (iii) since both types of C I  channel apparently lad to respond to CAMP signals in 
CF. the CF gene-encoded protein ('CFTR') most likely functions a s  a common regulator of 
both channels rather than a s  a CI channel itself. 
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Long c h a i n  po lyunsa tu ra ted  f a t t y  a c i d s  20:4 n-6,  22:4 n -6  and 22:6 
n -3  (LCP) a r e  c r u c i a l  components o f  a l l  cel l  membranes, 
p a r t i c u l a r l y  i n  CNS. Lower n -3  L C P  i n  r e d  c e l l  l i p i d s  o f  i n f a n t s ,  
and CNS l i p i d s  o f  p i g l e t s ,  f e d  formula r a t h e r  t h a n  b r e a s t  milk 
have been r e p o r t e d .  Whether t h i s  i s  due t o  inadequa te  18:3 n -3  
i n  formula f a t s ,  o r  r e f l e c t s  a need f o r  d i e t a r y  n-3 LCP i n  t h e  
newborn, i s  c o n t r o v e r s i a l .  There fo re ,  t h e  e f f e c t  o f  f eed ing  (LBW) 
i n f a n t s  e x c l u s i v e l y  fo rmula  c o n t a i n i n g  2% f a t  a s  18:3 n-3  o r  
mothe r ' s  expressed  b r e a s t  m i l k  f o r  28d (mean p o s t n a t a l  age 42d) 
was s t u d i e d .  LBW i n f a n t s  commonly r e q u i r e  p a r e n t e r a l  n u t r i t i o n  
u n t i l  f u l l  e n t e r a l  f e e d s  can be e s t a b l i s h e d .  Thus, t h e  e f f e c t  o f  
time (0 -33  days )  t o  e s t a b l i s h  f u l l  f e e d s  (120 mL/kg/day) on LCP 
s t a t u s  was a l s o  determined (n=52 LBW i n f a n t s ) .  Red c e l l  
p h o s p h a t i d y l - c h o l i n e ,  - e thano lamine  and plasma phospho l ip ids  were 
p u r i f i e d  and f a t t y  a c i d s  analyzed by GLC. N-6 a r ~ d  n - 3  L C P  d e c l i n e d  
wi th  i n c r e a s i n g  d u r a t i o n  o f  p a r e n t a l  n u t r i t i o n ,  i r r e s p e c t i v e  o f  
l i p i d  i n f u s i o n .  Once e n t e r a l  f e e d s  were e s t a b l i s h e d ,  t h e  l e v e l s  
o f  20:4,  22:4 and 22:5 n -6 ,  20:5,  22:5 and 22:6 n-3 and t h e i r  
ratios i n  a l l  l i p i d s  remained e q u i v a l e n t ,  and were s i m i l a r  among 
t h e  3 f eed ing  groups o v e r  t h e  next 28 days .  I t  i s  sugges ted  
p re te rm i n f a n t  fo rmula  shou ld  c o n t a i n  a t  least 1% Kcal a s  18:3 n-  
3,  and t h a t  t h i s  i n t a k e  p rov ides  f o r  s i m i l a r  l e v e l s  o f  22:6 n - 3  
t o  i n f a n t s  f e d  b r e a s t  mi lk  f o r  o v e r  t h e  f i r s t  1 - 2  mths o f  l i f e .  
E a r l y  p a r e n t e r a l  n u t r i t i o n ,  however, resul ts  i n  d e p l e t i o n  o f  L C P .  

SURVIVAL, GROWTH AND QUALITY O F  LIFE AFTER LIVER 
TRANSPLANT IN CHILDREN. 
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To investigate outcome and evaluate areas of potential ongoing concern after 
orthotopic liver transplantation (OLT) in children, overall actuarial survival 
rates in relation to age and degree of undernutrition at the time of OLT have 
been evaluated and followup studies of growth parameters and quality of life 
undertaken in a group of 48 children (age 0.5-14.2 yr) undergoing OLT for 
end-stage liver disease. Overall 3 yr actuarial survival was 68%. Survival rates 
did not differ between age groups (actuarial I year survival for ages 5-15 yr, 
1-5 yr and <I yr were 68%, 72% and 62% respectively) but did differ 
according to nutritional status at OLT (actuarial I year survival for children 
with Z scores for weight <-I was 58%. >-I was 94% p=0.01). Significant 
catchup weight gain and growth were observed by 6, 12 and 18 months post 
transplant (n=17). Of 28 survivors studied 12 months after OLT, quality of life 
was assessed by adaptive behaviour and social skills indices. In all but 3 cases, 
quality of life was judged to be excellent and all school aged children bar one 
were attending normal school. Two cases had intracerebrnl perioperative 
complications with mild to moderate intellectual handicap. 

Satisfactory lony! term survival can be achieved after OLT in children 
regardless bf age but the importance of preoperative nutrition is emphasized. 
Survivors have an excellent chance of good quality of life and c~tcl lup growth 
by I year post-transplant 

EVALUATION OF TYROSINCMIC CllILDREN FOR LIVER TRANS- 
PLANTATION. 
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We e v a l u a t e d  19 p a t i e n t s  (8112-16 8 /12  y e a r s )  wit11 Tyrosinemia 
f o r  p o s s i b l e  l i v e r  t r a n s p l a n t a t i o n .  Ten c h i l d r e n  had repea ted  
n e u r o l o g i c a l  c r i s e s  ( s e v e r e  p a r e s t h e s i a s ,  a u t o m u t i l a t i o n ,  para-  
l y s i s ) ,  and 12 had ev idence  of r e n a l  d i s e a s e  a s  a s s e s s e d  by a 
GFR < 60 ( 4 ) ,  Fancon i - l ike  syndrome ( 5 ) ,  nephromegaly w i t h  o r  
wi thou t  n e p h r o c a l c i n o s i s  (10) .  The fo l lowing  l i v e r  t e s t s  were 
abnormal;  ASTIALT ( I ? ) ,  Alk. Phos. ( 8 ) .  b i l i r u b i n  ( 5 ) ,  y GT 
( I ) ) ,  PT ( l l ) ,  PTT ( 7 ) ,  albumin ( 6 ) .  P o r t a l  hyper t ens ion  was 
p r e s e n t  i n  8 p a t i e n t s .  Nodules were p r e s e n t  oil l i v e r  imaging i n  
10 c h i l d r e n ,  wi th  a f e t o p r o t c i n  (AFI') l e v e l s  r Jng ing  Erom nor- 
mal t o  33000 ng/ml. Of t h e  8 whole l i v e r s  a v a i l a b l e  f o r  h i s t o -  
l o g i c a l  examina t ion ,  2 con ta ined  l o c i  o f  hepatocarcinoma.  No 
r e l a t i o n s h i p  between AFP, hepatocarcinoma,  o r  t h e  p resence  of 
nodu les  cou ld  be found. Five c h i l d r e n  had a l i v e r  t r a n s p l a n t ,  
and 2 a combined l ive r -k idney  t r a n s p l a n t  (one of t h e  two d ied  
Irom primary non-funct ion o l  t h e  l i v e r  g r a f t ) .  The 6 remaining 
t r a n s p l a n t e d  p a t i e n t s  a r e  a l i v e  and t h r i v i n g  w i t h  normal l i v e r  
t e s t s ,  and none have had recur rence  of n e u r o l o g i c a l  c r i s e s .  Two 
p a t i e n t s  d i e d  whi l e  on t h e  w a i t i n g  l i s t  and 3 d u r i n g  s e v e r e  
n c u r o l o g i c n l  c r i s e s .  L ive r  t r a n s p l a n t a t i o n  c u r e s  t h e  h e p a t i c  
me tabo l i c  d i s e a s e ,  p r o t e c t s  from t h e  development of hepa toca r -  
cinoma, and p r e v e n t s  f u r t h e r  n e u r o l o g i c a l  c r i s e s .  Combincd 
l ive r -k idney  t r a n s p l a n t a t i o n  shou ld  be cons ide red  i n  c h i l d r e n  
wi th  low CFR's i n  l i g h t  of t h e  Long-term e f f e c t s  01 CSA. 

IMPROVEMENT IN TRUE GFR AFTER CYCLOSPORINE (CSA) 
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Long-term l i v e r  t r a n s p l a n t  (LT)  s u r v i v o r s  have been r e p o r t e d  t o  
have an  a l a rming  d e c r e a s e  i n  GFR wi th  t ime ( T r a n s p l a n t a t i o n  
1989;47:314). I t  i s  unknown whether  t h i s  pher~omenon i s  r c v e r s i -  
b l e ,  p a r t i c u l a r l y  a t  d i s t a n c e  a l t e r  t r a n s p l a n t .  We t h e r e f o r e  
began e v a l u a t i n g  t h e  CSA k i n e t i c s  i n  o u r  t r a n s p l a n t  popu la t ion  
i n  o r d e r  t o  a s s e s s  whether a dose  m o d i f i c a t i o n  could dec rease  
CSA n e p h r o t o x i c i t y .  CSA l c v e l s  were determined us ing  a monoclo- 
n a l  an t ibody  on whole blood (Sandimmune) a t  T and hour ly  f o r  8 
hours  a f t e r  t h e  p a t i e n t s '  u sua l  o r a l  dose .  E & I I ~  children aged 
2% t o  18  y e a r s  were t h u s  e v a l u a t e d  7 L O  36 months p o s t  LT. CSA 
t rough  l e v e l s  ranged from 50-148 nglml;  t ime t o  peak (1-6 h r s ) ,  
peak l c v c l s  (80-1179 ng/ml) and h a l f - l i f e  (1%-4 h r s )  v a r i e d  
widely.  GFR (DTPA method) ranged from 32-93 ml/mn/1.73 m2. F ive  
were p laced  on Q811 CSA a s  sugges ted  by t h e i r  k i n e t i c  s tudy  (Q6ll 
be ing  unaccep tab le  t o  p a r e n t s ) ,  a l l o w i n g  f o r  a reduction o t  
t o t a l  CSA d a i l y  dosage from 15-50% t o  o b t a i n  t h e  same t rough  
l e v e l .  Three p a t i e n t s  have had r e p e a t  GFR sLud ies  4-7 months 
a f t e r  CSA f r a c t i o n a t i o n .  One GFY was unchanged (65 + 63) .  bu t  
t h e  2 o t h c r s  improved (31  + 54,  32 + 6 4 ) .  Rcpeat GFR s t u d i e s  
a r e  n o t  ye t  a v a i l a b l e  i n  t h e  o t h e r  4 p a t i e n t s .  CSA a b s o r p t i o n  
and metabolism i s  e r r a t i c  i n  c h i l d r e n  post-LT, and dose f r a c -  
t i o n a t i o n  may dec rease  i t s  n e p h r o t o x i c i t y .  
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