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SHUNTINGOFPHENYTOIN I N  VITRO METABOLIC ACTIVATION 
BY GLUTATHIONETOLESS REACTIVEMETABOLITES: ANIMAL 
ANDHUMANFETALTISSUE. W.R. Snodgrass and D. Roy 4 10 (Sponsored by Warren F. Dodge). C l i n i c a l  Pharmacology- 
ToxicologyUnit,UniversityofTexasMedical Branch, 
Galves ton,  Texas. 

Weprev ious lyrepor tedtheposs ib l ero l eo fareac t ivemetabo l i t e  
i n  phenytoin (DPH) t e r a t o g e n i c  i n j u r y  (Ped Res 16:131A, 1982).  We 
n o w r e p o r t d a t a o b t a i n e d t o t e s t t h e h y p o t h e s i s t h a t c e l l u l a r t h i o l s  
(T I ,  i n c l u d i n g g l u t a t h i o n e  (GSH), m a y p l a y a p r o t e c t i v e  r o l e  i n  
D P H - i n d u c e d t i s s u e i n j u r y .  I n  v i t r o  DPHcovalentbinding (CB)  t o  
f e t a l  l iverandplacentamicrosomes fromAJmice ( a  s t r a i n h i g h l y  
susceptibleto~~Hteratogenesis)was91and 73 pmolslmg p r o t e i n ,  
r e s p e c t i v e l y .  Bycontras t ,DPH i n  v i t r o  CBto l ivermicrosomes 
f roma s inglehumanmale  f e t u s  (14weeks g e s t a t i o n , w e i g h t 4 6 5  grams, 
spontaneous abo r t i on )  and tomicrosomes f romtwo te rmp lacen t a s  was 
707and44pmols/mg p r o t e i n ,  r e s p e c t i v e l y .  A d d i t i o n o f T  (GSH, 
c y s t e i n e )  o r T g e n e r a t o r  (me thy l th i azo l id ine )  decreased DPH 
v i t r o  CB by 50%. Q u a n t i t a t i v e  measurement by HPLC with  on - l i ne  
r ad iochemica lde t ec t i ono f  DPHmetabolites (d ihyd rod io l ,  c a t echo l ,  
methoxycatechol,  para-hydroxyDPH (p-HPPII) , meta-hydroxyDPH) 
i n  themicrosomal mixtures  t r e a t e d  wi th  GSH revealed  increased 
d ihyd rod io l  and p-HPPH. 

Theseda t ademons t r a t e  t h a t :  1. human f e t a l  l ivermicrosomes 
a c t i v a t e  DPH t o  a r e a c t i v e  i n t e rmed ia t e ,  2.  t he  human f e t u s  
metabol izes  DPH, and 3 .  c e l l u l a r  T decreases  DPH i n  v i t r o  
CB. Weconclude t h a t  thehuman f e t u s h a s  themetabol icmachinery  
t o  gene ra t e  a r e a c t i v e  i n t e rmed ia t e  t h a t  may be r e spons ib l e  
f o r  DPH t e r a t o g e n i c  i n j u r y .  

UNDERSTANDING CO PRODUCTION BY SUCKLING MTS AFTER 
TIN-PKOTOPORPHYKIN THERAPY: INTESTINAL SOURCES OF 
CO. David K. Stevenson, Char les  B. K i m ,  Susan R. 41 1 Hint,, Hendrik J .  Vreiire, Dept. of Peds. Stanford  
Univ. Sch. of Med., S tanford .  Ca. 

I n  o rde r  t o  understand t h e  l a c k  of suppress ion of 
t h e  suck l ing  r a t  e x c r e t i o n  r a t e  of  CO (VeCO) by t i n -  
protoporphyr in  (TP), except i n  a s s o c i a t i o n  w i th  broad-spectrum 
a n t i b i o t i c s  [ P o s s e l t ,  e t  a l .  AJDC 140:147-150, 19861, we s t u d i e d  
t h e  r o l e  of i n t e s t i n a l  CO sou rces  i n  t h i s  model. The product ion 
of CO (VCOgut) by homogenates of Wis tar  r a t  i n t e s t i n e  i s  h ighes t  
i n  t he  suck l ing  ileum, dec rea s ing  proximally; t he  g rad i en t  i s  
r eve r sed  i n  t he  a d u l t .  Af t e r  a s i n g l e  25 umole TP/kg SQ dose ,  
caus ing s i g n i f i c a n t  i n h i b i t i o n  of h e p a t i c  and s p l e n i c  heme 
oxygenase (HO), no d i f f e r e n c e  i n  t he  VCOgut between s a l i n e -  and 
TP-treated a d u l t s  was observed.  I n  suck l ings ,  only  t h e  duodenal 
VCOgut was s l i g h t l y  reduced (p < .05).  

-- CO Product ion (x + SD pmoles/min/mg p r o t e i n )  
Suckljrig (Adult)  Duodenum Jejunum lleum 
Sa l ine  n=18 (n=14) 47214 (60+13) 83226 (48213) 107241 (2827) 
TP n=15 (n=6) 38' 8 (60t12) 79+34 (49+14) 119-'39 (25'9) 
Treatment w i &  a m p i c i l l i n ,  kanamycin, and neonaycin, w i th  o r  
wi thout  TP (up t o  65 uniolelkg), a l s o  d id  no t  suppress  t h e  VCOgut 
of a d u l t  o r  suck l ing  r a t s .  We conclude: 1) TP,  a t  a dose which 
i n h i b i t s  h e p a t i c  and s p l e n i c  HO i n  a d u l t  and suck l ing  r a t s ,  may 
not  s i g n i f i c a n t l y  dec rea se  VCOgut; 2 )  t h e  suppress ion of t h e  
suck l ing  VeCO by TP and a n t i b i o t i c s  cannot  be expla ined by 
an t ib io t i c -med ia t ed  i n h i b i t i o n  of i n t e s t i n a l  HO; 3) because  heme 
i s  exc re t ed  i n t o  t h e  i n t e s t i n e  a f t e r  TP t r ea tmen t ,  t h e  suppres- 
s i o n  of t he  VeCO by TP i n  a d u l t  r a t s  sugges t s  a con~pa ra t i ve ly  
decreased c a p a c i t y  of i n t e s t i n a l  b a c t e r i a  t o  produce CO. 

HOW DO FUROSEMIDE (F) ,  INDOMETHACIN ( I )  AND AMINO- 
PHYLLINE (A) AFFECT EXPERIMENTAL NECROTIZING ENTERO- 
COLITIS (NEC)? Vrinda M. Telang, Debra M. Beneck, a 4 1 2  Abayomi Ora f id iya  and Harry S. h e c k .  N.Y. Med. Col l .  
West. Med. C t r . ,  Div. of Neonata l -Per inata l  Medicine. 
Dept. of Peds & Pathology, Va lha l l a .  N .  Y .  

Drugs commonly used i n  t he  neonate  have been imp l i ca t ed  i n  
t he  e t i o l o g y  of neona t a l  NEC. We a s se s sed  t h e  e f f e c t s  of F, I 
and A i n  ischemia and r epe r fus ion  of t h e  r a b b i t  gu t .  Seven 
r a b b i t s  underwent laparotomy under anes thes i a .  I n  each,  8 in- 
t e s t i n a l  loops (4 p a i r s ) ,  5 cm longswere prepared.  Each p a i r  of 
loops  was i n j e c t e d ,  r e s p e c t i v e l y ,  w i th  F (10 mg), I (0.5 mg),A 
(25 mg) and s a l i n e  (S) ( 1  ml).  One loop of  each p a i r  was ren- 
dered ischemic f o r  5 mins; t h e  o the r  loop wi th  t h e  same drug 
served a s  i t s  non-ischemic c o n t r o l .  The animals  were s a c r i f i c e d  
4 hours  a f t e r  surgery .  A l l  i n t e s t i n a l  loops were f i xed  and ex- 
amined h i s t o l o g i c a l l y  by a s i n g l e  p a t h o l o g i s t  unaware of group 
assignment.  H i s to log i c  changes were graded. 

Ischemia No Ischemia 

F I A S K I A  S 
Necrosis  1 7 7 7  0 1 1  0 
No Necros is  6 0 0 0  7 6 6  7 

The s i g n i f i c a n t  (p<0.001) f i nd ings  t h a t  617 ischemic loops  con- 
t a i n i n g  F were normal and a l l  ischemic loops  w i th  I & A were 
n e c r o t i c ,  suggest  t h a t  i n t e s t i n a l  r epe r fus ion  i n j u r y  may be 
enhanced by I & A whi le  F i s  p r o t e c t i v e ,  a t  t h e s e  doses .  These 
animal model r e s u l t s  i n d i c a t e  t h e  need f o r  f u r t h e r  s t u d i e s  i n  
t he  use of t h e s e  drugs  i n  bab i e s  a t  r i s k  f o r  NEC. 

CARDIOVASCULAR RESPONSE TO ADENOSINE ANALOGS 
DIFFERS BETWEEN FETAL AND NEWBORN LAMBS. -1 
L T s,  Ro e r  E S h e l d  n ,  D a r i n  S a r k m a n  l 41 3 Tiomaz%? seal:. ~ n i v .  Okl,". , D e p t .  P E d i a t r . :  
O k l a .  C i t y  ( S p o n .  Owen M. R e n n e r t ) .  

H y p o x i a  l e a d s  t o  a n  i n c r e a s e  i n  e n d o g e n o u s  
a d e n o s i n e ,  a compound  w h i c h  m a r k e d l y  a l t e r s  b l o o d  p r e s -  
s u r e  a n d  h e a r t  r a t e  v i a  a d e n o s i n e  r e c e p t o r s .  W e  
h y p o t h e s i z e d  t h a t  t h e  p e r s i s t e n c e  o f  a f e t a l  class o f  
s u c h  r e c e p t o r s  i n t o  t h e  p o s t n a t a l  p e r i o d  m i g h t  i n d u c e  
a l t e r e d  r e g u l a t i o n  o f  h e a r t  ra te  a n d  b l o o d  p r e s s u r e .  T o  
i n v e s t i g a t e  w h e t h e r  t h e  c a r d i o v a s c u l a r  r e s p o n s e  t o  
a d e n o s i n e  and i t s  n o n - m e t a b o l i z e d  a n a l o g s  d i f f e r s  i n  
t h e  p r e -  a n d  p o s t n a t a l  p e r i o d ,  h e a r t  ra te  (HR) ,  
a r t e r i a l  b l o o d  p r e s s u r e  ( B P ) ,  b r e a t h i n g  m o v e m e n t s  (BM), 
a n d  b l o o d  g a s e s  (BG) w e r e  m e a s u r e d  i n  t h e  8 f e t u s e s  
(120 -140  d a y s  g e s t a t i o n ) ,  a n d  l a m b s  ( 6 - 4 0  d a y s )  
f o l l o w i n g  IV  i n j e c t i o n  o f  v a r y i n g  d o s e s  o f  p h e n y l -  
i s o p r o p y l - a d e n o s i n e  ( L - P I A ) ,  N - 5 ' - e t h y l c a r b o x i m i d e -  
a d e n o s i n e  o r  c y c l o h e x y l a d e n o s i n e  (CHA) . I n  t h e  f e t u s  
a l l  a n a l o g s  i n d u c e d  d o s e - d e p e n d e n t  b r a d y c a r d i a  ( ( 7 0 %  o f  
b a s a l  HR); p o t e n c y  o r d e r  w a s  P IA  > NECA > CHA . D-PIA, 
p ( 0 . 0 1 .  BP d e c r e a s e d  (20%; BM w e r e  a b o l i s h e d .  I n  t h e  
n e w b o r n  l a m b  NECA i n d u c e d  s i g n i f i c a n t  t a c h y c a r d i a  
( 2 1 2 5 %  o f  b a s a l )  b u t  P IA  a n d  CHA d e c r e a s e d  HR; p o t e n c y  

o r d e r  w a s  NECA > PIA > CHA, p ( 0 . 0 1 ,  n o  a p n e a  w a s  
o b s e r v e d .  W e  c o n c l u d e  t h a t  o v i n e  f e t a l  l a m b  a n d  n e w b o r n  
c a r d i o v a s c u l a r  a n d  r e s p i r a t o r y  r e s p o n s e s  t o  a d e n o s i n e -  
l i k e  c o m p o u n d s  d i f f e r  s i g n i f i c a n t l y .  

DIRECT MEASlJREMENT OF HEKE OXYGENASE ACTIVTTY BY GAS 
CHROMATOGRAPHY. Hendrik J .  Vreman, David K. 

, Dept. of P e d i a t r i c s ,  S tanford  Univ. 0 4 14 Stevenson School of Medicine, Stanford ,  CA. 
T r a d i t i o n a l l y ,  heme oxygenase (HO) a c t i v i t y  i n  

t i s s u e  p repa ra t i ons  i s  determined spect rophoto-  
m e t r i c a l l y  by measuring t he  r a t e  of b i l i r u b i n  product ion,  a 
two-enzyme r e a c t i o n  sequence. The adequacy of t h i s  method 
depends upon t h e  presence  of excess  b i l i v e r d i n  r educ t a se  and the  
t ransparency of samples.  I n  o rde r  t o  s t udy  t h e  e f f e c t s  of 
i n h i b i t o r s  (e .g .  Sn-heme, 25 uM), and inducers  (e.g.  CoCl , 250 
umoleslkg) of HO, t he  f i r s t  enzyme i n  t he  sequence, indepzndent 
of pos s ib l e  e f f e c t s  on o t h e r  p a r t s  of t h i s  c a t a b o l i c  pathway o r  
i t s  end product ( b i l i r u b i n ) ,  measurement of HO a c t i v i t y  d i r e c t l y  
by gas  chromatography (GC) through q u a n t i t a t i o r ~  of carbon 
monoxide (CO) genera ted  dur ing ca tabol ism of heme t n  h i l i v e r d i n  
i s  d e s i r a b l e .  HO a c t i v i t y  [pnioles CO/mg prote in lmin,  R+SD(n)] 
was determined i n  13,000xg supernatant  of a d u l t  r a t  t i s s u e s .  

L ive r  Spleen Kidney ~ n t e s t i x  
Native a c t i v i t y  33215 (26) 48'16 (26) 20210 (19) 38221 (8) 
CoC1--induced 141'59 ( 4 )  56+23 (3) 34' 5 (2) 402 4 (2) . . 
I n  v f t r o  Sn-heme 20+11 ( 7 j  19+11 (7j 1 4 ~  2 (4 )  2 4 2 2 7  (35 
This  method is  s e n s i t i v e ,  r ap id  and s imple ,  and permits  HO 
a c t i v i t y  nieasurements i n  t i s s u e  p repa ra t i ons  a s  we l l  a s  i n t a c t  
c e l l s .  Tissue  i s  homogenized w i t h  KPO b u f f e r ,  and t y p i c a l l y  10 
u l  of t he  13,000xg supe rna t an t  i s  used! The r e a c t i o n  (15 min) 
i s  performed i n  septum-sealed, CO-free r e a c t o r s  a t  3 7 ' ~  i n  t h e  
presence  of methemalbumin (0.8 mM) wi th  arid wi thout  NADPH 
(experinlental,  1 .6  fl. and blank) .  The r e a c t i o n  i s  terminated by 
f r e e z i n g  t o  -80°c, and t he  head space  gas  i s  ar;alyzed by GC. 

CHOLlNERGIC MECHANISM IN THE CEREBRAL 
CIRCULATION OF THE NEWBORN PIGLET. L. C r a i ~  
Wa e r l e  and David W. Busi-a. Univ. of Penn. Sch. of Med., A Lkk of Physiology, Phila!, PA 19104 and Unir. of Tenn., 
Dept. of Physiology & Biophysics, Memphis, TN 38163. 

We have shown that.  in newborn oielets. the  vasodilatorv 
response t o  0.1 uM acetylcholine ( A C ~ )  is modest i Ldia; = +921% in 45% 
of the  vessels, meanLSE), the  predominant response is vasoconstriction t o  
100 pM ACh ( A  diam = - 2 8 3 %  in 78% of the vessels), and is associated 
with release of vasoactive prostanoids. The present study investigates the  
mechanism of the vasoconstrictor response t o  ACh in 15 anesthetized, 
mechanically ventilated piglets by examining a)  the  cholinergic receptor 
subtype involved, and b) the  potential role of prostanoid release. Using a 
closed cranial window, ACh (0.1 and 100 flM in CSF) was applied to  the  
pial surface and arteriolar diameter measured with video dimension 
analysis system. Thirty vessels ranging in diameter from 44 t o  204 Nin 
were studied. In five piglets, pretreated with rnuscarinic antagonist 
atropine (0.5 mglkg, I.V.), ACh had no e f f ec t  on arteriolar diameter 
( A  d i a m = + 3 9  and 024% a t  respective concentrations, n=15). In 4 piglets, 
the  rnuscarinic agonist, methacholine (100 uM), caused vasoconstriction 
(bd i am = -152696, n=4) while nicotine had no effect.  In 6 animals, 
administration of cycooxygenase inhibitor sodium indomethachin 
trihydrate (5 mglkg, I.V.) also prevented the vasoconstrictor e f f ec t  of 100 
,uM ACh ( A  diam = -322%, n= l  I). lndomethacin did not reveal a 
vasodilatory response t o  0.1 UM ACh ( A  diam=+3?;1%). The data  suggest 
tha t ,  in the  newborn piglet, the  cerebral vasoconstrictor response to  the  
parasympathetic neurotransmitter ACh results from muscarinic receptor 
activation and may be mediated by vasoactive product of the  
cyclooxygenase pathway. (NIH bR0l-20337 and ilR23-19762-01) 
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