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INTESTINAL MOTILITY IN COCKAYNE'S SYNDROME. 
S McDiarmid, JH Vargas, ME Ament. Department of  

e d i a t r i c s ,  U C L A  Medical Center.  Los Angeles. CA. 596 I: 3 y r  o ld  boy wi th  Cockayne's syndrome (CS), a  neur- 
odegenera t ive  d i s e a s e ,  presented with ma lnu t r i t i on  
secondary t o  vomiting and d i a r rhea .  Anatomic, mucosal 

and i n f e c t i o u s  e t i o l o g i e s  were ru l ed  out.  Symptoms recurred inde- 
pendent of the s t r e n g t h  o r  volume of an elemental formula given 
by bolus  o r  cont inuous  d r i p  d e s p i t e  a  fundop l i ca t i on ,  gastrostomy 
and jejunostomy. To determine t h e  d e f e c t  i n  m o t i l i t y ,  manometric 
S tud i e s  were performed i n  t h e  antrum, duodenum and je junum wi th  a  
wa te r  perfused multi-lumened c a t h e t e r .  Abnormal f a s t i n g  m o t i l i t y  
was cha rac t e r i zed  by t h e  complete absence of t h e  migra t ing motor 
complex and a  predominance of  Phase 1 a c t i v i t y .  Af ter  a  bolus  
f eed ing ,  t h e  t y p i c a l  f ed  p a t t e r n  of random con t r ac t i ons  was not  
seen. Phase 1 a c t i v i t y  s t i l l  predominated. In c o n t r a s t ,  i n t r aven -  
ous metocloparamide (MCP) given 5 minutes before  a  bolus f eed ing  
induced high ampl i tude ,  normal frequency con t r ac t i ons  of 3 imlnute  
i n  t h e  antrum and l l /m inu te  i n  t h e  duodenum and jejunum. In 1 
s tudy ,  Phase 1 a c t i v i t y  occupied 32% of  t h e  f i r s t  60 minutes a f -  
t e r  feeding when MCP was given, compared t o  87.5% when no drug 
was adminis tered ,  suggest ing t h a t  t h e  i n t e s t i n a l  muscle i s  capa- 
b l e  of reponse t o  a  chemical s t imulus .  Other pathologic  de sc r ip -  
tions of abnormal neurons and myel inat ion i n  both t h e  pe r iphe ra l  
and c e n t r a l  nervous system and recent work demonstrating abnor- 
m a l i t i e s  of  t h e  myenteric plexus i n  CS suppor t  t h i s  observat ion.  
As p a r t  of a  widespread neurodegenera t ive  process  a l s o  a f f e c t i n g  
the neura l  p lexi  of  t h e  i n t e s t i n e ,  CS p a t i e n t s  have i n t e s t i n a l  
dysmotil  i t y .  This  i s  a  previously  unrepor ted  a s soc i a t i on .  

TIN-PROTOPORPHYRIN DECREASES I1II.IRUBIN PRODUCTION 
AND HYPERBILIRUBINEMIA I N  OBSTRUCTIVE JAUNDICE. 

a597 J .  McMillan, Hendrik J. Vreman, David& 
Stevenson, Stanford  Univ. Sch. of Med., Dept. of -- 
P e d i a t r i c s ,  S t an fo rd ,  Ca l i fo rn i a .  

Hemolysis is  a  major f a c t o r  c o n t r i b u t i n g  t o  
i nc rea sed  b i l i r u b i n  product ion and hyperhi l i rubinemia  dur ing 
b i l i a r y  o b s t r u c t i o n  i n  t he  r a t  [Salomon, e t  a l .  J P e d i a t r  
Gas t roen t e ro l  Nutr 5:806-810, 19861. Tin-protoporphyrin (TP) 
i n h i b i t s  heme oxygenase, which c a t a l y z e s  t h e  f i r s t  s t e p  i n  t he  
deg rada t ion  of heme t o  bilirubin, der ived from red  blood c e l l  
hreakdown. Therefore ,  we s tud i ed  TP's e f f e c t  on t h e  e l e v a t i o n s  
i n  t h e  exc re t i on  r a t e  of CO (VeCO), an index of bilirubin 
product ion,  and t he  plasma t o t a l  b i l i r u b i n  l e v e l  ([B]), caused 
by l i g a t i o n  of t h e  common b i l e  duc t  i n  a d u l t  Wis tar  r a t s .  At 
pos t -opera t ive  t=72 11 and 96 h ,  exper imenta l  r a t s  were i n j e c t e d  
SQ wit" 50 umoles TP/kr  bod wei h i .  

- Prekop. '72 hgpost-op. /pre-Tk 120 h  post-op. 
VeCO (u l /kg /h r )  § #  + - 
S a l i n e  (n=6) 18.4t2 .8  24.625.3 22.4t2.2; 
TP (n=5) -- 16.622.8 24.7t5.1 18.9t2 .6 '  
In1  (mg/dl )§  - 

0.5t0.2 12.7t1 .4  
tt 

Sa l ine  (n=6) 12.9-+1.5t+ 
TP (n=5)_ 0.6t0.2 12.5t0.8 8.5tO.4 
Smean SD IISTPD t p  < 0.025 p < .(IF05 
By 120 hours  a f t e r  su rge ry ,  t h e  VeCO had f a l l e n  by 23% and the  
161 by 32% i n  TP- t r ea t i d  animals  compared t o  no s i g n i f i c a n t  
changes i n  t he  s a l i n e - t r e a t e d  c o n t r o l s .  The i n h i b i t i o n  of 
b i l i r u b i n  product ion hy TP i n  a d u l t  r a t s  wi th  su rg i ca l l y - c r ea t ed  
o b s t r u c t i v e  jaundice  i s  an impor tant  f a c t o r  i n  dec rea s ing  t h e  
hyperbi l j rubinemia  of c h o l e s t a s i s  i n  t h i s  model. 

THE LIPID-LADEN MACROPHAGE AS A MARKER OF ASPIRATION 
I N  NEONATES WITH CHRONIC LUNG DISEASE. 
J. Roberto Moran, Steven M. Block, Anne L e r l  , 7 598 Linda Brooks, Robert G. D i l l a r d  (Span. by J L  :. 
Simon). The Bowman Gray School of Medicine of Wake 
Fo re s t  Un ive r s i t y ,  Dept. of Ped, Winston-Salem, NC 

The d i agnos i s  of a s p i r a t i o n  secondary t o  gas t roesophageal  
r e f l u x  i s  d i f f i c u l t  un l e s s  i t  is  massive. I n  o r d e r  t o  determine 
e h e t h e r  t h e  presence  of  l i p id - l aden  macrophages i n  t r a c h e a l  
a s p i r a t e s  i s  u s e f u l  d i a g n o s t i c a l l y  we p rospec t ive ly  evaluated  
samples s t a i n e d  w i th  Oil-Red-0 i n  vent i la tor-dependent  neonates  
fed  o r o g a s t r i c a l l y .  By grading t h e  amount of i n t r a c e l l u l a r  
Oil-Red-0 pe r  100 macrophages we computed a  s emiquan t i t a t i ve  
index. NPO i n f a n t s  served a s  c o n t r o l s .  Measurement of  l a c t o s e  
i n  t he  a s p i r a t e s  was used a s  t h e  index of a s p i r a t i o n  and was 
considered p o s i t i v e  when l a c t o s e  va lue  was >mean+2SD of 
c o n t r o l s .  For ty  t h r e e  a s p i r a t e s  were obta ined from 25 neonates .  
Eleven i n f a n t s  had a t  l e a s t  one va lue  of l a c t o s e  sugges t i ve  of 
a s p i r a t i o n .  The mean macrophage index f o r  a s p i r a t o r s  of 194214 
was g r e a t e r  than t he  index of nonasp i r a to r s  (122t5, p<0.001).  
The t e s t i n g  c h a r a c t e r i s t i c s  of l i p i d  indexes  were: 

2100 2150 2175 2200 
S e n s i t i v i t y  9  1  78 78 42 
S p e c i f i c i t y  17 86 93 100 
Pos P r e d i c t  va lue  32 7  3  85 100 
Neg P r e d i c t  va lue  83 89 90 78 
We conclude t h a t  t h e  s o l e  presence  of l i p id - l aden  macrophages i n  
lower r e s p i r a t o r y  s e c r e t i o n s  is  a  nonspec i f i c  marker of lung 
d i s ea se .  However, a  computed l i p id - l aden  macrophage index 2175 
i s  a  r ap id  and s p e c i f i c  t e s t  t h a t  may be h e l p f u l  i n  d iagnosing 
a s p i r a t i o n  i n  ch ron ic  lung d i s ea se .  

COLON SHOKT CHAIN FATTY ACID (SCFA) PROFILE I N  
THE NEWBORN. Rohert D. Murray, H.  J uh l ing  McClung, 
B U1 s s e s  K. L i ,  Anton Ailabouni.  Spon. by Grant t599 Morrzw, Ohio S t a t e  Univers i ty .  Columbus Ch i ld ren ' s  
Hosp i t a l ,  Department of P e d i a t r i c s ,  Columbus, OH. 

Carbohydrates a r e  fermented by anaerobic  colon f l o r a  t o  gas  
(co , H CH ) and SCFA ( a c e t a t e ,  propionate ,  and bu ty ra t e )  
i n  i uma i ' adu i t s .  SCFA abso rp t ion  is  c r i t i c a l  t o  normal colon 
func t ion .  Human neonates  r e l y  on colon b a c t e r i a  t o  r e t r i e v e  
over  50% o r  l a c t o s e  (LAC) c a l o r i e s .  Yet SCFA pathways a r e  
un l ike ly  t o  be s i g n i f i c a n t  i n  neonates  s i n c e  t he  colon a t  
b i r t h  i s  s t e r i l e  and only  g radua l ly  a c q u i r e s  an  anaerobic  
f l o r a .  Fecal SCFA l e v e l s  were p r o f i l e d  over  t he  i n i t i a l  21 
days of l i f e .  Methods: York p i g l e t s .  n-38, 0-21 day, had 
f e c e s  removed s u r g i c a l l y  from cecum, r i g h t  and l e f t  colon 
s i t e s .  Samples (n=111) were c e n t r i t u g e d  and supe rna t e  
analyzed f o r  e l e c t r o l y t e s  (EL:sodium, potassium, b i ca rbona t e  
and c h l o r i d e ) ,  SCFA, o smola l i t y ,  and pH. Resu l t s :  Newborns 
showed e a r l y  product ion of  SCFA ( m o l e s / ~ l ) .  Levels  
s t a b l i z e d  between days 5 and 1 4 , v i t h  an abrupt  accumulation 
i n  t he  cecum fol lowing day 14. Aceta te  predominated e a r l y ,  
w i th  propionate  and bu ty ra t e  r e spons ib l e  f o r  l a t e r  peak l e v e l s  
i n  t o t a l  SCFA. Product ion and a s s i m i l a t i o n  of SCFA i s  n e a r l y  
complete proximal t o  t he  l e f t  colon. By two-way a n a l y s i s  of 
va r i ance ,  age and colon s i t e  a r e  s i g n i f i c a n t  f a c t o r s ,  
p  < .001. The combined osmolar c o n t r i b u t i o n s  of EL and SCFA 
account completely f o r  luminal  mOsm a f t e r  day 16. P r i o r ,  
t h e r e  i s  an "osmolar gap", suggest ing t h a t  LAC o r  i t s  
fermenta t ion products  a r e  p r e sen t  i n  t h e  lumen and a r e  
removed by pathways o t h e r  than SCFA. 

CHOLESTEROL AND PHOSPHOLIPIDS I N  RAT MICROVILLUS 
M ~ B R A N E  (MVM) CHANGE WITH MATURATION AND WITH GLUCO- 
CORTICOID'ADMINISTRATION. Josef  Neu Mira Sankar.  @600 Spons. by Donald V. Eitzman. ~ n l v e r i i t ~  o t  Flor lda  
Col lege  of Med ic~ne .  G a ~ n e s v i l l e ,  FL 32610 

~ l t e r a t i o n s  in small i n t e s t i n a l  M V M  l i p i d  composi- 
t i o n  may have profound e f f e c t s  on biophysica l  p rope r t i e s ,  such a s  
f l u i d i t y  and hydrophobic i ty .  We prepared MVM using MgC12 pre-  
c i p i t a t i o n  of small i n t e s t i n e  frcm r a t s  ranging in age £ran l a t e  
f e t a l  l i f e  t o  adulthood. In add i t i on ,  the  e f f e c t s  of g lucoco r t i -  
coid admin i s t r a t i on  (dexamethasone a t  0.2 mg/Kg to  pregnant 
mothers and hydrocor t i sone 50 mg/Kg t o  pos tna t a l  r a t s )  were 
analyzed. Phospholipids were measured by 2-dimensional t h i n  
l aye r  chromatography and c h o l e s t e r o l  by color imetry .  Resul ts :  

MVM Phosphol ip id /Prote in  (uglmg) 
21  dav 16 dav 23 dav ANOVA - -  -- . . --  - - 

fe tus '  i n f an t  wean1 ing A tu l t  4 l  ;-'[;:;; 
S 493tb7 14) 254+43 (7)  274t78 (6 )  103 13 ( 
G 447z108 (3 )  301z54 ( 7 )  3465138 ( 6 )  112z8 ( 4 )  < .0015 

Cholesterol/Phospholipid Molar Ratio 
s .48+.29 (4 )  .82+.28 (7) .60+.06 (6)  1.33+.26 (4 )  .00037 
G .50?. 25 (3)  .59+. 17 (7)  .49?.04 (6)* .78?.2 (4)** N.S. 
Mean + S.U.. n = ( ). *D < 0.01. **D < 0.02 ( s a l i n e  IS1 vs. . . . . 
g l u c o ~ o r t i c ~ i d  [GI) 
Cho leu t e ro l / o ro t e in  r a t i o  d id  not chanee with matura t ion o r  with 
g lucocor t icb\d .  These r e s u l t s  i nd i ca t e :  1) a  decrease  i n  phos- 
phol ip id  t o  p ro t e in  r a t i o  with matura t ion,  which i s  not a l t e r e d  
by exogenous g lucoco r t i co id s ,  2) cho l e s t e ro l  t o  phospholipid 
r a t i o s  i nc rea se  with matura t ion,  vhich i s  modulated by 
g lucoco r t i co id s  in weanling and adul t  r a t s .  Since the  r a t i o  o f  
c h o l e s t e r o l  to  phospholipid is known t o  a1 t e r  membrane molecular 
packing, these  matura t ional  changes may be r e l a t e d  to  t he  
ontogeny of  membrane f l u i d i t y ,  hydrophobicity and permeabi l i ty .  

HUMAN LAC1 UPERRIN FORTIFICATION OF FORMULA5 
PROMOTES THY MIDINE UPTAKE INTO DNA OF RAT 

60 1 INTESTINAL CRYPT CELLS. Buford L. Nichols and Kathy 
McKee. USDAIARS Children's Nutrition Research Center,  
Department of Pediatrics, Baylor College of Medicine, 
Houston, TX. 

Previous investigations have demonstrated t ha t  lactoferrin in human 
colostrum stimulates thymidine uptake into the  DNA of harvested mature 
r a t  intestinal crypt cells. The e f f ec t  of cow milk- and soy-based infant 
formulas on thymidine incorporation into DNA of r a t  intestinal crypt cells 
was studied. Crypt cells were harvested from adult  male ra ts  using the 
method of eversion and vibration. The cells were incubated in Trowell's 
T-8 medium with 10% fe ta l  calf serum in a  Dubnoff shaking water bath a t  
3 7 ' ~  gased with 95% 0 2  and 5% CO2. Each 50-ml incubation tube 
contained 4-5 x  105 cells in I  ml of medium. When the  skim fractions of  
the  cow milk- and soy-based formulas were added t o  the  incubated cells, 
3 ~ - t h ~ m i d i n e  incorporation into DNA was inhibited. This inhibition was 
reversed with the addition of human lactoferrin in amounts comparable t o  
those found in human colostrum. 

Formula Lactoferrin % stimulation* 
concentration 

negative control 0  1 0 0 2 8  t 
positive control 200 u g/ml 159 2 7 
Cow milk-based 0  75 2 5  
Cow milk-based 200 uglml  110 13 
Soy-based 0  66 + 7  
soy-based 200 u glml 106 z 14 

*n : 1( or 5. ?Mean + SD. CONCLUSION: Cow milk- and soy-based infant 
formulas inhibit thyrzdine  uptake into DNA of r a t  intestinal crypt cells. 
Addition of human lactoferrin t o  the  formulas reverses the inhibition. 
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