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Prostaglandins  p re sen t  i n  milk a r e  absorbed from 
t h e  g a s t r o i n t e s t i n a l  t r a c t ,  and t r anspor t ed  t o  t h e  l i v e r  i n  an 
i n t a c t  form i n  immature r a t s  (Biol  Neonate 48:351, 1985). To 
determine poss ib l e  b i l i a r y  exc re t ion  of PGF and metabol i tes ,  we 
adminis tered 2pCi of 3H-PGF (PGF) v i a  o r o i g s t r i c  tube t o  suck- 
l i n g  (SU- 12 days o ld )  and &an l ing  (WE- 33 days o ld )  r a t s  wi th  
b i l e  cannulae. Animals were s a c r i f i c e d  2 hours  a f t e r  PGF admini- 
s t r a t i o n .  Rad ioac t iv i ty  p re sen t  i n  b i l e  (BL) was analyzed quan- 
t i t a t i v e l y  by determining t h e  percent  of adminis tered radioact iv-  
i t y  recovered (ARR) and q u a l i t a t i v e l y  by column and t h i n  l a y e r  
chromatography. Per 100 g body wt.,  BL from WE contained nea r ly  
4 times a s  much ARR compared t o  SU (16.8 f 4.1%, 6 (Mean t SEM, 
N) v s  4.4 i 0.5%, 5;p < 0.01). However, pe r  u n i t  volume of BL, 
SU contained more counts  p re sen t  a s  unmetabolized PGF (33.1 t 2%) 
than WE (21.4 t 1.5%, p < 0.01). The amount of i n t a c t  PGF pre- 
s e n t  i n  DL a s  a percent  of t h e  adminis tered dose was 3.5 t 0.9 i n  
WE vs  1.4 t 0.2, i n  SU (p < 0.05). SU had more r a d i o a c t i v i t y  a s  
po la r  me tabo l i t e s ,  whi le  WE had g r e a t e r  amounts a s  l e s s  po la r  
compounds. WE BL contained more r a d i o a c t i v i t y  a s  s t a b l e  PGF me- 
t a b o l i t e s  than SU BL. Conclusions: This  s tudy e s t a b l i s h e s  t h e  
en te rohepa t i c  c i r c u l a t i o n  of i n t a c t ,  milk-derived prostaglandins .  
Addi t ional ly ,  developmental d i f f e rences  a r e  present  i n  t h e  
hepa to -b i l i a ry  exc re t ion  of PGF. The en te rohepa t i c  c i r c u l a t i o n  
of prostaglandins  i n  b i l e  may con t r ibu te  t o  t h e  o v e r a l l  content  
of cy top ro tec t ive  prostaglandins  i n  t he  smal l  i n t e s t i n e .  
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We compared mental funct ion and growth in  10 ch i ld ren  (ages:  5-13 
y r s )  with end s t a g e  l i v e r  d i sease  whose onse t  was i n  t h e  f i r s t  
y e a r  of l i f e  (y age onset  0.3 y r s ;  range 1-12 months). Five 
ch i ld ren  had chronic  c h o l e s t a s i s :  b i l i r u b i n  27t8  mg/dl, vitamin 
E 0.8k0.7 ug/ml, albumin 2.92.5 g / d l ;  t h e  o t h e r  f i v e  were no t  
c h o l e s t a t i z :  b i l i r u b i n  1.5k.8 mg/dl, vitamin E 12.4k6.5 pg/ml, 
albumin 3.8k.4 g/dl .  Mean age a t  onse t ,  durat ion o f  symptoms, 
and age a t  t e s t i n g  were s i m i l a r  a t  both groups. Wechsler Sca l e s  
o f  intelligence provided Verbal (VIQ), Performance (PIQ) and Full 
Sca l e  (FSIQ) IQs. Percent  of median (NCHS s t anda rds )  f o r  weight 
(W) and he igh t  (H) f o r  age (W:A, H / A )  and W f o r  H (W/H) were a l s o  
obta ined.  RESULTS fKrSD) : . . 

GROUPS N VIQ P I  FSIQ W/A H/A W/H 
n igh  Vi t  E 5 89+11 EF8- 3G.T TiEZ 45t10 3ETT 
Low Vit E 5 74t15 74k14 72t15 68217 78t10 121k30 
D (t t e s t ) <  . l o  .04 .05 .04 .03 .21  

p a t i e n t s  wffi severe  vitamin E de f i c i ency  scored s i g n i f i c a n t l y  
worse i n  PIQ and FSIQ; they exh ib i t ed  s tun ted  e a r l y  growth bu t  
were o f  normal W/H a t  t h e  time of study. We conclude t h a t  
ch i ld ren  with e a r l y  onse t  l i v e r  d i sease  with chronic  c h o l e s t a s i s  
and severe  vitamin E def i c i ency  a r e  more l i k e l y  t o  have 
developmental delay and s tun ted  growth. 

E R D  TRANSKETOLASE ACPMTY (R?x?l'K) IN THE 
OFFSPRING OF DIABETIC RATS. M. Berant,  D. B e r k m i t z ,  544 H. Mandel, 0. Zinder.  Teci-nion Fac bhd, Haifa ,  
I s r a e l ,  sponsored by F. L i f s h i t z .  

The enhanced glucose  turnover in the f e t u s  o f  a 
d i a b e t i c  g e s t a t i o n  may exhaust  f e t a l  th iamine (T) 

stores. W e  examined by RbdPK assay  the T s t a t u s  in t h e  o f f s p r i n g  
o f  s t r ep tozo toc in -d i abe t i c  rats (D) and t h e i r  c o n t r o l s  (C). 
A f t e r  mating, D rats were r a n d d y  a s s igned  to have either d a i l y  
SC I n s u l i n  Lente IU(D1n) o r  NS. Imnediate ly  a f t e r  b i r t h  a p l e d  
blood sample £ran each litter was ex-ed f o r  q lucose ,  i n s u l i n ,  
and w' Results (mean?SD) : c (n=12) D DIn (n=12) --- 
g lucose  (mg/dl) 7 9 5 3  442255 86214 

maternal  6 7 5 1  4 3 5  7228 
litter 

i n s u l i n  (uLl/ml) 
litter 

RbdPK (mU/l/min) 
maternal  
litter 

* p 0 . 0 5  v s  C and DIn; p-cell hype rp la s i a  (h i s to logy)  
**pcO.OOl v s  C and DIn; TPP-2853.2% 
Our s t u d y  i n d i c a t e s  t h a t  uncon t ro l l ed  d i a b e t i c  pregnancy can 
cause  f e t a l  th iamine de f i c i ency ,  which may be r e s ~ o n s i b l e  f o r  
s m  o f  the clinical f e a t u r e s  o f  the "infant o f  d i a b e t i c  
m t h e r "  syndrane. 
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We have discovered a bile duct growth factor 
(BDGF) in serurn which causes non-neoplastic prolif- 

eration of extraheoatic bile duct (EHBD) eoithelium. BDGF activitv 
was determined af ter  7 intraperitoneal injections of serum or seruln 
fractions given every other day to  BALBIc mice which were dissected 
for gross and microscopic study of the  EHBD. The duct enlargement, 
up to  seven times normal, occurred without luminal obstruction and 
without other tissue involvement. Early characterization dernon- 
strated that  the BDCF was a thermostable protein located in the  33- 
65% ammonium sulfate (AS) precipitate of serum and susceptible t o  
proteases only af ter  denaturation in 1% SDS. (Hepatology, in press). 

The active 33-65% AS fraction was chromatographed on a C-75 
sephadex column from which the BDCF eluted a t  a higher ~nolecular 
mass than albumin. Affinity chromatography utilizing concanavalin 
A-sepharose or lentil-lectin demonstrated BDGF activity in the 
methyl mannoside elute, indicating i t  was a glycoprotein. 

Since the BDCF was also present in bile a s  well as  breast milk and 
had many of the properties of IgA, we tested chromatographically 
purified human IgA for BDGF activity. Isolated IgA (2mglml) was as  
active as  whole serum while serum depleted of IgA by affinity 
chromatography produced no BDGF response. Calf serurn was also 
positive for BDGF but fe ta l  calf serum, naturally devoid of IgA, was 
negative. The only IgA-containing sera without BDCF activity was 
BALB/c rnouse sera. We conclude, therefore, t ha t  heterologous IgA is 
a growth factor for the EHBD. The mechanism by which heterologous 
IgA enhances bile duct growth is being explored. 

Pediatr,  ousto on; ~ x - a n d  ROSS-~aboratories, ~ o l u m b u s  OH. 
Studies of absorption and bioavailability of nutrients natural1 enriched 

with 1 3 ~  require accurate measurements of small increases of 13c in 
respiratory C 0 2  and stool carbon. Sensitivity of these measurements 
would be increased by reducing the  natural background of 13c  in these 
excreta. We have developed a 1 3 c  depleted infant formula based on 
lactose, whey, and casein from New Zealand cows which consume only Cg 
vegetation naturally low in 13c. This formula, designated CNRC3, was 
produced by Ross Laboratories and was comparable to a commercial 60140 
wheyjcasein product. To tes t  the  formula's ability t o  reduce baseline 
levels of 1 3 ~  in infant excreta,  10 formula-fed infants 28 to  56 days old 
and f ree  of metabolic disorders were enrolled in the  9 day study. Two 
stool samples were collected daily and stored frozen. Infants received 
their usual formula on days 1 and 2 and were switched t o  CNRC3 formula 
for days 3-9. On days 2 and 9, 7 breath samples were collected a t  30-min 
intervals with a face  mask. Breath and stool samples were analyzed for 
1 3 ~  content by gas-isotope-ratio mass spectrometry. Infants consuming 
commercial formula had breath 613c values of -21.1 + 0.6 'loo over the  
3-hr collection period; stool values were -21.6 + 0.5 O/;O. After 7 days 
on the  CNRC3 formula, 6 1 3 ~  values of breath-declined by 5.6 to  
-26.7 2 0.7 'loo; stool values declined by 3.8 O/oo to  -25.4 + 0.4 loo. 
The reduced background of 1 3 ~  achieved in CNRC3 form& can improve 
resolution of excess 1 3 ~  in infant excreta  by approximately 50%. 
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T rans fe r r in s  (TF) a r e  major milk whey p r o t e i n s  
which may func t ion  i n  i r o n  absorpt ion,  p ro t ec t ion  

aga ins t  i n f e c t i o n ,  and c e l l  growth i n  t h e  g a s t r o i n t e s t i n a l  
t r a c t .  Their  p o t e n t i a l  t o  perform such r o l e s  is dependent upon 
the  degree t o  which they su rv ive  d i g e s t i o n  wi th in  t h e  
g a s t r o i n t e s t i n a l  lumen. To eva lua t e  t h e  develogy3nt of luminal  
d i g e s t i o n  of TF, we measured t h e  hydro lys i s  of I-human TF 
incubated i n  v i t r o  wi th  f l u i d  f lushed from t h e  stomach and smal l  
i n t e s t i n e  of 12-day o l d  suckl ing and 31-day o ld  weanling r a t s .  
followed by a n a l y s i s  of r a d i o a c t i v i t y  so lub le  i n  t r i c h l o r o a c e t i c  
ac id .  In  t h e  stomach, TF degradat ion a t  pH 3.2 was minimal i n  
t h e  suckl ing bu t  increased g r e a t e r  than 20-fold by t h e  time of 
weaning. In  t h e  smal l  i n t e s t i n e  a t  n e u t r a l  pH, t h e  r a t e  of TF 
hydro lys i s  was 10-fold g r e a t e r  i n  t h e  weanling than i n  t he  
suckl ing;  i n  both  age groups peak degradat ive  capac i ty  was 
observed i n  t h e  mid-jejunum. Cor t i cos t e ro id  admin i s t r a t ion  t o  
suckl ing r a t s  increased TF hydro lys i s  i n  a l l  g a s t r o i n t e s t i n a l  
segments. We conclude t h a t  luminal TF d i g e s t i o n  inc reases  w i th  
weaning i n  t h e  r a t  and t h a t  degradat ive  capac i ty  f o r  t h i s  
p r o t e i n  may be precociously  increased by c o r t i c o s t e r o i d s .  
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