
DEVELOPMENTAL PHARMACOLOGY 159A 

ALTERATIONS IN RENAL FUNCTION AS A RESULT OFPRULONGED 
IN-UTERO RITODRINE (IUR) EXPOSURE. R . P o r a t ,  P. Nuch- 3y8 puckdee,  and N. Brodsky.  (Spons.  by Hope P u n n e t t )  

A l b e r t  E i n s t e i n  Med., C t r . ,  and Temple Univ . ,  Schoo l  o f  Med., 
Dep t . ,  o f  Ped . ,  P h i l a . ,  Pa .  

R i t o d r i n e  (R),  a  B-sympathomimetic t o c o l y t i c  a g e n t ,  h a s  been  
r e p o r t e d  t o  c a u s e  m e t a b o l i c  and c a r d i o v a s c u l a r  changes  i n  b o t h  
mothe r  and  f e t u s .  R e c e n t l y ,  r educed  i n u l i n  c l e a r a n c e ,  i n c r e a s e d  
plasma r e n i n  a c t i v i t y ,  and i n c r e a s e d  u r i n a r y  a r g i n i n e  v a s o p r e s s i n  
e x c r e t i o n  were demons t ra t ed  o n  day 1  i n  i n f a n t s  exposed t o  IUR. 
These  r e n a l  f u n c t i o n  t e s t s ,  h o w e v e r , a r e  n o t  c l i n i c a l l y  a p p l i c a b l e  
We compared serum c r e a t i n i n e  (Cr)  i n  1 0  IUR-exposed i n f a n t s  (mean 
R  e x p o s u r e  6.7 + 4 .8  d a y s )  and 1 1  c o n t r o l s  (C) i n  t h e  f i r s t  week 
o f  l i f e .  There  was no s i g n i f i c a n t  d i f f e r e n c e  between R  and C  
g r o u p s  i n  g e s t a t i o n a l  a g e  (30.6 + 1 . 4  v s  29.6 + 2  wks) ,  w e i g h t  
(1308 + 247 v s  1195 + 359 grms),  o r  a p g a r  s c o r e  a t  1  (5 .5  + 1 .4  
v s  5 . 3  + 3 .3 )  and  5  m i n u t e s  (7 .5  + 1 . 1  v s  8 . 0  + 1 . 4 ) .  

Day 0  1  2  3 4  5  6  7  

Cr 0 . 8 7 t  1 .00  1 . 0 1  1 .00  0.97 1 .01  0.90 0 .90  
f . 1 4  A.11 A.15 2 . 2 1  T . 1 3  +.01 A.12 2 . 1 2  - 

1 .06  1.25" 1 .35*  1.27* 1.25" 1.18* 1.23* 1.09 
Cr - +.22 2 . 2 3  +.34 2 . 2 9  5 . 2 9  2 . 1 2  + . I 3  2 . 2 7  

i mean + SD *P < . 0 5  , 
I n f a n t s  exposed  t o  p ro longed  IUR demons t ra t ed  i n c r e a s e d  Cr o n d a y s  

1  th rough  6.  None demons t ra t ed  c l i n i c a l  s i g n s  o f  r e n a l  f a i l u r e .  
C a r e f u l  m o n i t o r i n g  of r e n a l  function,fluid,electrolytes and t h e r a -  
p e u t i c  d r u g  l e v e l s  i s  i n d i c a t e d  i n  i n f a n t s  w i t h  p ro longed  IUR. 

PARENTERAL ANTIBIOTICS AND LACTOSE INTOLERANCE: 379 ANOTHER SOURCE OF MORBIDITY IN TERM INFANTS. & 
R. P r i h o d a ,  J a t i n d e r  B h a t i a  and  C. J o a n  Richardson  

(Spon. by David K. R a s s i n ) ,  U n i v e r s i t y  o f  Texas  Medica l  Branch,  
Department  o f  P e d i a t r i c s ,  G a l v e s t o n ,  Texas.  

The r o l e  o f  p a r e n t e r a l  ATX a s  a  c a u s e  o f  d i a r r h e a  i n  n e o n a t e s  
h a s  n o t  b e e n  e s t a b l i s h e d .  The a i m  o f  t h e  p r e s e n t  s t u d y  was t o  
d e t e r m i n e  t h e  i n c i d e n c e  o f  ATX-associated d i a r r h e a  and t o  t e s t  
t h e  h y p o t h e s i s  t h a t  d i a r r h e a  was due  t o  l a c t o s e  i n t o l e r a n c e  ( L I ) .  
P r e s e n c e  o f  f e c a l  r e d u c i n g  s u b s t a n c e s  (+RS), s t o o l  f r e q u e n c y  (SF) 
and c o n s i s t e n c y  and r e q u i r e m e n t  f o r  d i e t a r y  m a n i p u l a t i o n  (DM) 
were  moni to red  f o r  5  days  i n  a  g roup  o f  t e r m  n e o n a t e s  r e c e i v i n g  
p a r e n t e r a l  a m p i c i l l i n  and g e n t a m i c i n  (EXPT) and a  g roup  o f  con- 
t r o l  i n f a n t s .  I n f a n t s  were  e i t h e r  f e d  a  s t a n d a r d  l a c t o s e -  
c o n t a i n i n g  f o r m u l a  (80%) o r  were  b r e a s t  f e d  (20%).  D a t a  (Mean 
t SD): 

Age begun ( h r s )  % +RS % 
GRP N BW (g)  GA (wks) ATX Feed ing  s t o o l  I n f .  
EXPT 25 33242648 39.2t1.0 6.5t6.2 30.2k17.7 30.0* 80* 
CONT. 25 34952465 39.2t1.0 -- 9 .1 t5 .3  2.5 20 
Twentv o f  25 EXPT i n f a n t s  deve loped  w a t e r y  s t o o l s  w i t h  +RS c o w  
pared.  t o  5  o f  25 c o n t r o l  i n f a n t s ;  DM and- SF were  a l s o  s i g n i f i -  
c a n t l y  (p<0.001) g r e a t e r  i n  EXPT t h a n  i n  c o n t r o l  i n f a n t s .  Of t h e  
EXPT i n f a n t s ,  1015,  15 .8  and 36.8% d e m o n s t r a t e d  L I  w i t h i n  1 2 ,  24 
and 36 h r s .  o f  f e e d i n g ,  r e s p e c t i v e l y ,  w i t h  89% of  i n f a n t s  mani- 
f e s t i n g  t h e  same by 60 h r s .  We c o n c l u d e  t f i a t  p a r e n t e r a l  ATX a r e  
a s s o c i a t e d  w i t h  L I  i n  t e r m  n e o n a t e s  and s u g g e s t  i n f a n t s  demon- 
s t r a t i n g  L I  b e  p l a c e d  on n o n - l a c t o s e  c o n t a i n i n g  f o r m u l a s  f o r  t h e  
d u r a t i o n  o f  ATX t h e r a p y .  * p<0.001 v s  c o n t r o l  

FUROSEMIOE GLUCURONIDATION IN INFANTS: IMPLICATIONS 
OF BETA-GLUCURONIDASE RESISTANT ISOMER FORMATION. .J"" Avinoam Rachmel and Wayne R. S n o d q r a s s  (Spon. by 

Michae l  A. Linshaw).  O e ~ a r t m e n t s  o f  P e d i a t r i c s  and Pharmacoloqy- -. 
Toxico logy ,  Univ. o f  ~ a n s a s  Medica l  C e n t e r ,  Kansas C i t y ,  KS. 

F u r o s e m i d e  ( F )  g l u c u r o n i d a t i o n  h a s  b e e n  i n c o n c l u s i v e l y  
s u g g e s t e d  t o  a f f e c t  t h e  a g e - r e l a t e d  i n c r e a s e  i n  F  c l e a r a n c e  i n  
i n f a n t s .  A  s p e c i f i c  h i g h  p r e s s u r e  l i q u i d  chromatography (HPLC) 
method f o r  d i r e c t  d e t e r m i n a t i o n  o f  fu rosemide  g l u c u r o n i d e  (FG) 
w a s  d e v e l o p e d .  T h i s  me thod  r e v e a l e d  t h e  p r e s e n c e  o f  b e t a -  
g l u c u r o n i d a s e  r e s i s t a n t  (BG-R) i s o m e r s  o f  FG, a  phenomenom 
p r e v i o u s l y  d e s c r i b e d  f o r  e s t e r  g l u c u r o n i d e s .  A t  n e u t r a l  t o  m i l d  
a l k a l i n e  c o n d i t i o n s  (pH 6.8-8.6, 37'C, 3  h o u r s )  FG, p u r i f i e d  
from b o t h  human u r i n e  and i n c u b a t i o n  o f  F  and u r i d i n e  diphospho- 
g l u c u r o n i c  a c i d  i n  r a t  l i v e r  microsomes,  p a r t i a l l y  i s o m e r i z e d  t o  
BG-R forms.  Sodium hydrox ide  (NaOH) h y d r o l y s i s  r e c o v e r e d  a l l  
t h e  F  from a l l  FG fo rms .  I n  6 s i c k  i n f a n t s  (EGA 28-35 wks; a g e s  
7-80d) g i v e n  1  o r  2  mg/kg F  i . v . ,  1 2  hour  u r i n e  c o l l e c t i o n s  f o r  
d e t e r m i n a t i o n  of  t o t a l  FG (NaOH s e n s i t i v e ) ,  8G s e n s i t i v e  FG 
( b o v i n e  enzyme, pH 5 . 2 ,  37'C, 1  h r )  and d i r e c t  FG measurement 
(HPLC) showed: (1 )  FG accoun ted  f o r  7-37: o f  u r i n a r y  F e x c r e -  
t i o n ,  ( 2 )  u r i n e  k e p t  a t  pH < 5  had no s i g n i f i c a n t  d i f f e r e n c e  i n  
FG c o n t e n t  by any of  t h e  a s s a y s ,  and ( 3 )  u r i n e  s t o r e d  f r o z e n  a t  
pH 7.0 c o n t a i n e d  0-69% o f  FG a s  BG-R isomers: .  We conc lude :  (1) 
BG r e s i s t a n t  i somers  o f  FG may form under  p h y s i o l o g i c a l  c o n d i -  
t i o n s ,  and ( 2 )  f o r m a t i o n  o f  t h e s e  i s o m e r s  c a n  o c c u r  i n  v i t r o  a s  
a  me thodo log ic  a r t i f a c t .  We s p e c u l a t e  t h a t  t h e  p o s s i b l e  i n  v i v o  
f o r m a t i o n  o f  BG r e s i s t a n t  i somers  o f  FG h a s  i m p l i c a t i o n s  f o r  F  
e n t e r o h e p a t i c  c y c l i n g  and d i s p o s i t i o n .  

EFFECT OF HUMAN GROWTH HORMONE (hGH) ON ACETAMINOPHEN 
(APAP) ELIMINATION: G e o f f r e  P .  Redmond, O . P .  Schu- 381 macher ,  S a l l y  T e r r e n t i n e ,  Chyarles P ippenqer  (Span .  

by Paul G .  Oyment). Depts .  o f  Endocr ino logy ,  P e d i a t r i c s  and Bio- 
c h e m i s t r y ,  The Cleve land  C l i n i c  Founda t ion ,  C l e v e l a n d ,  Ohio 

P r e v i o u s  work has  i n d i c a t e d  t h a t  hGH has  q u a n t i t a t i v e l y  s i g n i -  
f i c a n t  e f f e c t s  on d rug  e l i m i n a t i o n  i n  human c h i l d r e n .  F o r  many 
s u b s t r a t e s ,  such a s  a m o b a r b i t a l ,  which are m e t a b o l i z e d  by t h e  
h e p a t i c  MFO s y s t e m ,  e l i m i n a t i o n  i s  s lowed (G.P.  Redmond, e t  a l .  
C l i n  Pharmacol Ther  24:213,  1978) .  We wished  t o  d e t e r m i n e  wheth-  
er  h e p a t i c  c o n j u g a t i o n  r e a c t i o n s  a r e  a l s o  a l t e r e d  by hGH t r e a t -  
ment .  5 c h i l d r e n  were g iven  APAP o r a l l y  i n  a  d o s e  o f  10 t o  15  
mg/kg b e f o r e  and a g a i n  6  weeks a f t e r  hGH r e p l a c e m e n t  t h e r a p y .  
H G H  was g e n e r o u s l y  s u p p l i e d  by t h e  Na t iona l  Hormone and P i t u i t a r y  
Program (NHPP); a l l  c h i l d r e n  met NHPP c r i t e r i a  f o r  hGH d e f i c i e n c y .  
P r e l i m i n a r y  r e s u l t s  on 3  c h i l d r e n  a r e  a s  f o l l o w s :  

BEFORE hGH AFTER hGH 

T% 1 .67  hours  1 . 8 0  hours  

Vd 647 ml/kg 719 ml/kg 

C1 277 mg/kg.hr  284 ml /kg .h r  

These  results i n d i c a t e  t h a t  e l i m i n a t i o n  o f  APAP by hGH d e f i c i -  
e n t  c h i l d r e n  i s  s i m i l a r  t o  t h e  1 . 7 4  h r  t% observed  i n  normal 
f e b r i l e  c h i l d r e n  ( J . T .  Wi l son ,  e t  a l .  Ther  Drug Moni to r ing  4:147,  
1 9 8 2 ) .  HGH r e p l a c e m e n t  d i d  n o t  a f f e c t  t4, Td o r  Cl . S t u d i e s  of  
u r i n a r y  m e t a b o l i t e s  a r e  i n  p r o g r e s s  t o  d e t e r m i n e  w h e t h e r  t h e  
r a t i o  o f  s u l f a t e  t o  g l u c u r o n i d e  i s  a l t e r e d .  

RATIONAL DOSING OF RANITIDINE(R) IN PEDIATRIC ULCER 382 DISEASE(UD). M i c h a e l  D.Reed, F r e d  C . R o t h s t e i n ,  Caro lyn  
M.Myers, Chery l  A . O I B r i e n a n d J e f f r e y  L.Blumer,  Case 

Wes te rn  Rese rve  university Schoo l  o t  Medic ine ,  Rainbow B a b i e s  & 
C h i l d r e n s  H o s p i t a 1 , D e p a r t m e n t o f  P e d i a t r i c s ,  C l e v e l a n d ,  Ohio 44106 

Dosing r e q u i r e m e n t s  f o r  R  were  de te rmined  i n  1 0  c h i l d r e n  (C) 
aged3 .5 -16  y r  w i t h  e n d o s c o p i c a l l y  p roven  U D . G a s t r i c  a c i d  o u t p u t  
(GA) was m o n i t o r e d c o n t i n u o u s l y  d u r i n g  t h e  f i r s t 2  d a y s  o f  the rapy .  
The t h e r a p e u t i c  e n d p o i n t  was s u p p r e s s i o n  o f  GA by>90%. C  r e c e i v e d  
0.06mg R/kg o v e r  1 5  min p l u s  a n  i n f u s i o n  o f  0.02mg R / k g / h r .  Each 
h o u r t h e y  r e c e i v e d  a  b o l u s  o f  0.004mg  kg and t h e  i n f u s i o n  was 
i n c r e a s e d b y  O.OZmg/kg u n t i l  t h e  t h e r a p e u t i c  e n d p o i n t  was r e a c h e d .  
The i n f u s i o n  was t h e n  s t o p p e d  and  s e r i a l  blood,  u r i n e  and  g a s t r i c  
f l u i d  samples  w e r e o b t a i n e d  f o r  t h e  d e t e r m i n a t i o n  o f  R  and  GA dur -  
i n g  t h e  n e x t 1 2  h r . R w a s  de te rmined  by HPLC. These  v a l u e s  were  
used  t o  c a l c u l a t e  a n  IV d o s e  which when a d m i n i s t e r e d  e v e r y  6 h r  
would s u p p r e s s  GA>90%.On day  2  t h e  c a l c u l a t e d  d o s e  was g i v e n a n d  
t h e  m o n i t o r i n g  o f  R  pharmacok ine t i c s (PK)  and GA were  r e p e a t e d .  
When C  were  e a t i n g  t h e I V  Rwas  c r o s s e d  o v e r  t o  o r a l R .  Fo l lowing  
r e p e a t  PK a n a l y s i s  t B e  d o s e s  o f  R  were  i n d i v i d u a l l y  a d j u s t e d  t o  
g i v e  a  BID d o s e  which  would r e s u l t  i n  a n  a v e r a g e  serum R concen- 
t r a t i o n  which s u p p r e s s e d  GA>90% i n  t h a t  p a t i e n t .  C  were  t h e n d i s -  
cha rged  t o  r e c e i v e  t h a t  d o s e  f o r  6  wks. The minimum e f f e c t i v e  
serum R c o n c e n t r a t i o n  was 22 .6ng /ml ( range  9-65ng/ml) .  PK a n a l y s i s  
r e v e a l e d  (j7fSD) t 4 ,  1 . 8 ( 0 . 2 ) h r ;  Vd ,2 ,1 (019)4kg ;  C lp ,724 .3 (163 .7 )  
ml/min/ l .  73m2. The a b s o l u t e  b i o a v a i l a b i l i t y  o f  R  a v e r a g e d  5 l % ( r a n g e  
35-95%).Minimal PK d i f f e r e n c e s  were  o b s e r v e d  compar ingIV and o r a l  
d o s i n g .  These  d a t a  s u g g e s t  t h a t  l ) R  is a  p o t e n t  i n h i b i t o r  of GA 
i n  C; 2)C r e q u i r e  g r e a t e r  R/kg t h a n  a d u l t s ;  3) o r a l  d o s e s  o f  R  
s h o u l d  b e  = t w i c e  t h a t  of IV. 

ROLE OF CYCLIC 3',5'-ADENOSINE MONOPHOSPHATE (CAMP) 
IN SURFACTANT RELEASE FROM TYPE I1 EPITHELIAL CELLS. 383 Ward R. R i c e ,  Wi l l i am M. H u l l ,  J e f f r e y  A. W h i t s e t t ,  

C h i l d r e n ' s  H o s p i t a l ,  U n i v e r s i t y  of C i n c i n n a t i  
B e t a - a d r e n e r g i c  a g o n i s t s  enhance  s u r f a c t a n t  r e l e a s e ,  presum- 

a b l y  by i n c r e a s i n g  s y n t h e s i s  o f  CAMP and a c t i v a t i o n  o f  CAMP- 
d e p e n d e n t  p r o t e i n  k i n a s e .  The p r e s e n t  s t u d y  compares t h e  e f f e c t  
of t e r b u t a l i n e  and f o r s k o l i n  o n  cAMP l e v e l s ,  p r o t e i n  k i n a s e  
a c t i v a t i o n  r a t i o s ,  and s u r f a c t a n t  r e l e a s e  i n  i s o l a t e d  r a t  l u n g  
Type I1 e p i t h e l i a l  c e l l s  i n  p r imary  c u l t u r e .  C y t o s o l i c  CAMP 
l e v e l s  r o s e  s i g n i f i c a n t l y  by 1 m i n u t e  f o l l o w i n g  e x p o s u r e  and 
p e r s i s t e d  p a s t  20  minu tes :  

1 min.  3  rnin. 5  min. 20 min .  
c o n t r o l  (C) .10+_.04 .11+.04 .17+.08 .09+.03 
t e r b u t a l i n e  ( T , 1 0  uM) .19+.08 .22+.03 .25+.06 .24+.11 
f o r s k o l i n  ( F , 5  uM) .45+.16 .67+.20 2 . 1 6 . 5 0  1.58z.90 
T  p l u s  F  1 .4W.09  4 .6W.21  >5 .0  4 . 8 w . 4  
p<.05 by a n a l y s i s  of v a r i a n c e  f o r  a l l g r o u p s  compared t o  con- 
t r o l ;  meadSEM o f  t h r e e  e x p e r i m e n t s ;  fmols /100  u l .  
T  p l u s  F had a  s y n e r g i s t i c  e f f e c t  on cAMP l e v e l s .  P r o t e i n  k i n -  
a s e  a c t i v a t i o n  r a t i o  i n c r e a s e d  i n  t h e  p r e s e n c e  o f  T+F f rom 
.45+.03 f o r  C  t o  0 . 8 e . 0 5  f o r  T+F. The e f f e c t  o f  T  and F  on 
s u r i a c t a n t  r e l e a s e  was addit ive:C=?Zl%, T=187+8%, F=258+45%, 
T+F=412+74% (mean+SEM). Dose r e s p o n s e  c u r v e s  r e s u l t e d  i n  EC50 
v a l u e s  o f  1 uM a n x  0 . 5  uM f o r  T  and F ,  r e s p e c t i v e l y .  Our r e -  
s u l t s  d e m o n s t r a t e  a  r i s e  i n  c y t o s o l i c  cAMP l e v e l s ,  increased 
p r o t e i n  k i n a s e  a c t i v a t i o n  r a t i o s ,  and s u b s e q u e n t  s u r f a c t a n t  
r e l e a s e  from i s o l a t e d  Type I1 c e l l s ,  s u p p o r t i n g  a  r o l e  f o r  cAMP 
a s  a  second messenger  f o r  s t i m u l a t e d  s u r f a c t a n t  r e l e a s e .  
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