
ID-PENICILLAYINE (PCA): ITS ACTIONS O N - L E A D - ~ O ~ ( ~ ~ ~ P ~ )  
CHELATION IN BONE ORGAN CULTURE. John F. Rosen, Alber t  2651. . 
Eins t e ln  Col l .  Med., Montefiore Hosp. 6 Med. C t r . ,  

Dept. Ped., New York. 
PCA i s  used o f t e n  t o  t r e a t  Pb t o x i c i t y  a f t e r  a d m i n i s t r a t i o n o t  

CaNa,EDTA. Since the  source  of  Pb mobilized by PCA comes from 
bone, t h i s  s tudy was undertaken t o  de f ine  f u r t h e r  PCA's a c t i o n s  
on bone, a f t e r  demonst ra t ion  of a  r e a d i l y  mobile compartment of 
s k e l e t a l  Pb i n  v i t r o  r egu la t ed  l i k e  bone minera l .  Pregnant r a t s  
were i n j e c t e d  w i th  500pCi of '033pb and 2OOpCi of 4 5 ~ a  on the  18t1 
day of pregnancy. On day ii19, pa i r ed  f e t a l  bones were c u l t u r e d i r  
a  chemical ly  de f ined  rnedium t o  which PCA, pa ra thy ro id  hormone 
(PTH) o r  1,25-dihydroxyvitamin D, ( 1 , 2 5 [ 0 ~ ] , ~ , )  were added. For 
48 t o  120H, bones were maintained i n  exper imenta l  media (?;.l);an< 
the  amount of "*b r e l ea sed  i n t o  the  E M ' S  was compared t b t h a t  
r e l ea sed  i n t o  t h e a p p r o p r i a t e  c o n t r o l  media (CM). The r e s u l t s  
( * =  p< . O l ,  d i f f e r e n t  from 1.00) were exp re s s fd  a s  cpm EM/CM 
r a t i o s :  PCA (l.OOmM)1.96?.04*; PCA+PTH 6.30+.14-'-; PCA+1,25(0tD2 
D, 5.89r.10?:. I nc rea s ing  and dec reas ing  medium l e v e l s  of Ca and 
phosphate drpressed and cnhanced 23'Pb r e l e a s e ,  r e s p e c t i v e l y ,  
whi le  no e f f e c t  on 4 5 ~ a  r e l e a s e  was seen wi th  PCA alone.  PCA, 
compared t o  equimolar amounts of  CaNa,EDTA, was 1000 times l e s s  
po t en t  i n  c h e l a t i n g  "OdPb; and PCA'S maximum e f f e c t  was t r a n s i e n t  
vs .  CaNa,EDTA ( 4 8  vs .  120H). 

These da t a  i n d i c a t e  t h a t  PCA, l i k e  CaNa,EDTA, produce "03pb 
r e l e a s e  from a  r a p i d l y  mobile compartment of bone Pb; but  PCA's 
a c t i o n  was l e s s  po t en t  and s h o r t - l i v e d  compared t o  CaNa,EDTA. 

INFLUENCE OF DEXAMETHASONE A N D  ACTH O N  D R U G  
L E A R A N C E  I N  C H I L D R E N .  P .  S a e n  e r ,  A .  R i f k i n  
J .  P a r e i r a ,  L . S . L e v i n e , d  CGTXT 

U n i v e r s i t y  M e d i c a l  C o l l e g e ,  New Y o r k .  
The r a t e  of d isappearance  of a n t i p y r i n e  from the  plasma i s  a  

useful  i n d i c a t o r  f o r  the in  vivo capac i ty  f o r  hepa t i c  mixed 
func t ion  ox ida t i on .  The s h o r t  term e f f e c t s  of  sys temic  admini- 
s t r a t i o n  of dexamethasone, a  po t en t  g l u c o c o r t i c o i d ,  and A C T H  on 
a n t i p y r i n e  metabolism were s t u d i e d  i n  10 c h i l d r e n .  Dexamethason 
( 2  mg/d X 4  days )  was given t o  6  s u b j e c t s .  The e f f e c t s  of  ACTH 
(40 U/24 h i  . v .  X 5  days )  were evaluated  i n  4  p a t i e n t s .  The ha l f  
l i f e  of a n t i p y r i n e  ( t i )  was measured before  and a f t e r  drug 
therapy i n  each p a t i e n t .  The mean t', was not  a f f e c t e d  by admin 
i s t r a t i o n  of  dexamethasone (tl,  7 .6  t 1.14 h  versus  7.8 t 0.84 h ) .  
The apparent  volume of  d i s t r i b u t i o n  (aVd) remained unchanged a s  
well  (aVd 0 .52 + 0.076 L/kg ve r sus  0 . 5 6 t  0 .063 L/kg).  Administra 
t i o n  of  A C T H ,  caus ing a  5-25 f o l d  i nc rea se  inur inary17-hydroxy.  
c o r t i c o s t e r o i d  e x c r e t i o n ,  a l s o  d id  not  a f f e c t  t he  h a l f - l i f e  of 
a n t i p y r i n e  ( t ' ,  11 .5 :  2.8 h  versus  1 1 . 2 t 2  h ) .  The aVd a l s o  
remained unchanged (0 .60 ! 0.05 L/kg versus 0.59 t 0 .03  L/kg).  We 
conclude t h a t  t he  s h o r t  tern) admin i s t r a t i on  of  dexamethasone 
and ACTH with ensuing s t i ~ l l u l a t i o n  of  endogenous g lucoco r t i co id  
product ion i s  un l ike ly  t o  produce c l i n i c a l l y  s i g n i f i c a n t  change 
i n  t h e  r a t e  of  drug metabolism. 

NETlLMlClN PHARMCOLOGY I N  PEDIATRIC PATIEKTS. 267 V.,Schauf,  V.  Chindas i lpa ,  L .  Hamilton, and L. R i f f .  --.I Unl v. of I l l .  Hosp i t a l ,  Dept. of Peds and Med.Chica< 
Ne t i lmic in ,  an aminoglycoside w i th  spectrum s i m i l a r  t o  gen- 

t amic in ,  i s  l e s s  t o x i c  than gentamicin in an ima l s ,  and i s  s a f e  
and e f f i c a c i o u s  in a d u l t s .  We s tud i ed  ne t i lm ic in  in 40 i n f an t s  
and c h i l d r e n  w i th  suspected  o r  proved b a c t e r i a l  i n f ec t i on .  Most 
p a t i e n t s  a l s o  received a p e n i c i l l i n .  In newborns, one hour a f t e  
the  f i r s t  I M  dose a  peak level  of  2.9+.4 mcg/ml was achieved;  
T-A averaged 3.85 h. The peak l e v e l s  a t t a i n e d  a f t e r  the  f i r s t  
dose were subopt imal .  However, l eve l s  on the  2nd d  of therapy 
were 4.52.6 mcg/ml and on day 7-10, the  peak level  was 4 . 6 ~ 1 . 0  
mcg/ml. In i n f a n t s  =. 7  d .  of age ,  T-$ averaged 3.0 h. Serum 
concen t r a t i on  curves on day 7-10 were h igher  than those  ob- 
served a f t e r  the f i r s t  dose but s i g n i f i c a n t  drug accumulation 
d id  not occur  between the  2nd and lo th  d. Peak values  d id  not 
vary w i th  age. The time t o  reach t he  trough level  was 11 h  in 
i n f a n t s  C 1 wk, but 7 h  in p a t i e n t s ?  1 wk. Anuric p a t i e n t s  had 
prolonged e l e v a t i o n  of  serum concen t r a t i ons .  Measurable ne t -  
i lm ic in  l e v e l s  were f.ound in CSF, a s c i t e s  f l u i d ,  kidney, muscle 
and spleen.  E E G  o r  pure tone  audiometry was normal in a l l  26 
p a t i e n t s  t e s t e d .  No renal  abno rma l i t i e s  were a t t r i b u t a b l e  t o  
n e t i l m i c i n  use. Eos inoph i l i a  occurred in 17 p a t i e n t s .  Oocumente 
b a c t e r i a l  i n f ec t i ons  were s u c c e s s f u l l y  t r e a t e d  w i th  n e t i l m i c i n  
a lone  (4 )  o r  in combination w i th  o t h e r  a n t i b i o t i c s  ( 9 ) .  I n  
l i g h t  of t h e  p r e d i c t a b i l i t y  of serum l e v e l s ,  e f f i c a c y ,  and 
minimal t o x i c i t y ,  a  c o n t r o l l e d  comparative s tudy  of ne t i lm ic in  
w ~ t h  o t h e r  aminoglycosides should be undertaken. 
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Univers i ty  -d--Arizona, Heal th  Sciences  Center ,  Department of 
P e d i a t r i c s  and Hope Center ,  Tucson. 

I n f a n t s  of 23 mothers on a  methadone maintenance program were 
observed f o r  evidence of drug wi thdrawal .  Ten i n f a n t s  had no 
wi thdrawal ;  13  had withdrawal symptoms and 9 r equ i r ed  t r ea tmen t .  
The mothers '  h ighes t  methadone doses  ranged from 74-80 mg, and 
t h e i r  lowest  doses  ranged from 0-40 mg. Mothers who i n  t he  
t h i r d  t r i m e s t e r  had 113 o r  more of weekly random u r i n e s  p o s i t i v e  
f o r  he ro in  o r  who were suspec t ed  by t he  c e n t e r  of  he ro in  use  
( e . g ,  r e f u s a l  t o  have u r i n e  t e s t e d ) ,  were de f ined  a s  he ro in  user  

I n  the  1 3  mothers no t  u s ing  h e r o i n ,  only  3  i n f a n t s  (23%) had 
withdrawal symptoms. I n  t he  10 mothers u s ing  he ro in ,  a l l  10 i n -  
f a n t s  had withdrawal symptoms. This  d i f f e r e n c e  is  s i g n i f i c a n t  
a t  p<.001. 

When the  mo the r ' s  methadone dose a t  d e l i v e r y  was considered,  
t h e  i n f a n t s  of 3 mothers who were on 15  mg o r  more of methadone 
and whose methadone dose had been inc rea sed  be fo re  d e l i v e r y ,  a l l  
exh ib i t ed  withdrawal symptoms. I n  c o n t r a s t ,  none of t he  i n f a n t s  
of 10 mothers who were on <15 mg. methadone and had had no in-  
c r ea se  i n  dose be fo re  d e l i v e r y  showed withdrawal symptoms. 

Conclusion: Mothers mainta ined on methadone du r ing  pregnancy 
had a  g r e a t l y  i nc rea sed  r i s k  of d e l i v e r i n g  a  symptomatic i n f a n t  
i f  they were a l s o  t ak ing  he ro in  dur ing t h e  t h i r d  t r i m e s t e r ,  o r  
i f  t he  methadone dosage had been inc rea sed  p r i o r  t o  de l i ve ry .  

IMPAIRED PERFORMANCE AND "PARADOXICAL" HYPERACTIVITY 
DURING PHENOBARBITAL ADMINISTRATION TO DEVELOPING RAT 
PUPS WITH EXPERIMENTAL MINlMAL BRAIN DYSFUNCTION RIBD) . . 

Bennett  A. Shayui tz ,  David A. Pearson, Departments of P e d i a t r i c s  
and Neurology, Yale Un ive r s i t y  School of  Medicine, New Haven. 
Phenobarbi ta l  may produce s i g n i f i c a n t  behav io ra l  a l t e r a t i o n s  and 
c o g n i t i v e  d e f i c i t s  i n  c h i l d r e n  and impaired b r a i n  growth i n  deve. 
loping animals .  We have i nves t i ga t ed  t he  long term consequences 
of phenoba rb i t a l  a d m i n i s t r a t i o n  on a c t i v i t y  l e v e l s  and c o g n i t i v e  
performance i n  normal developing r a t  pups and l i t t e r m a t e s  r e c e i v -  
ing  i n t r a c i s t e r n a l  i n j e c t i o n s  of  6-hydroxydopamine (6-OHDA) a t  5 
days o f  age .  I n  normal r a t  pups, phenoba rb i t a l  reduced a c t i v i t y  
l e v e l s  a t  26 days of age ( p < 0 . 0 5 ) ,  bu t  d i d  no t  a f f e c t  avoidance 
performance. However, i n  6-OHDA r a t  pups phenoba rb i t a l  reduced 
a c t i v i t y  a t  19 days (p < 0.001) increased a c t i v i t y  a t  26 days of 
age (p <0.05) and s i g n i f i c a n t  impaired both  T-maze and s h u t t l e  
box performance (p <0.001).  Phenobarbi ta l  concen t r a t i ons  a t  35 
days (EMID Technique) averaged 15.5 + 2.01 and 20.2 + 2.76 ~ g / m :  
i n  c o n t r o l  and 6-OHDA r a t  pups r e s p e c t i v e l y  ( p ) 0 . 0 5 ) .  Body 
weight was s i g n i f i c a n t l y  reduced i n  6-OHDA r a t  pups from day 8 
but  t h e r e  were never  s i g n i f i c a n t  d i f f e r e n c e s  between phenobarbi- 
t a l  and c o n t r o l  animals .  Brain  dopamine concen t r a t i ons  i n  6-OHDP 
animals averaged 35.5% of  l i t t e r m a t e  c o n t r o l s  and d id  not  d i f f e r  
between phenobarbi ta l  and c o n t r o l  animals .  These f i nd ings  sup- 
p o r t  t he  n o t i o n  t h a t  phenoba rb i t a l  a d m i n i s t r a t i o n  may adve r se ly  
a f f e c t  a c t i v i t y  and cogn i t i ve  performance i n  t he  developing 
m a m l i a n  b r a i n  and suggest  c au t ion  i n  t he  r o u t i n e  use  of t h i s  
agen t .  
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The frequency of gram nega t ive  i n f e c t i o n s  and endotoxemia 
i n  t h e  p e r i n a t a l  per iod prompted an i n v e s t i g a t i o n  of t he  e f f e c t s  
o f  endotoxin ( E .  so. 02686) on h e p a t i c  drug metabolism. Chroni 
dos ing of endotoxin (0.2 mg/kg/d x  7  days)  t o  l a c t a t i n g  mothers 
s i g n i f i c a n t l y  s t imu la t ed  h e p a t i c  microsomal cytochrome P-450 
(118%) and aminopyrine demethylase a c t i v i t y  (114%). No a l t e r a t i o  
i n  neonata l  enzyme a c t i v i t i e s  was observed.  Body and l i v e r  weigh 
r a t i o s  o r  microsomal p r o t e i n  l e v e l  of  mothers and neonates  were 
not  a l t e r e d  by chronic  admin i s t r a t i on  of endotoxin t o  mothers 
dur ing t h e  exper imenta l  pe r iod .  The a c u t e  i . p .  admin i s t r a t i on  o  
of  endotoxin t o  mothers (1.4 mg/kg on t h e  7 th  day a f t e r  p a r t u r i -  
t i o n ) s i g n i f i c a n t l y  decreased t h e  a c t i v i t y  of  aminopyrine demethy 
a s e  (487) and content  of  cytochrome P-450 (25%).  When neonates  
themselves were i n j e c t e d  ( i . p . )  w i th  endotoxin (1.0 mglkg) a t  7 ,  
16 and 27 days of age ,  a  s i g n i f i c a n t  r educ t ion  i n  l e v e l s  of mixe 
func t ion  oxidase  enzymes was observed.  Cytochrome P-450 con ten t  
were reduced by 57, 32 and 24% and aminopyrine demethyla t ion 
decreased by 78, 48 and 34% i n  7 ,  16 and 27 day o ld  animals  r e sp  
t i v e l y .  These obse rva t ions  i n d i c a t e  t h a t  t h e  a b i l i t y  of mothers 
and neonates  t o  metabol ize  drugs  i s  s i g n i f i c a n t l y  decreased upon 
a c u t e  exposure t o  endotoxin  and t h i s  demands c a r e f u l  eva lua t i on  
of  drug d i s p o s i t i o n  i n  gram nega t ive  s e p s i s  dur ing p e r i n a t a l  
pe r iod .  Supported by NIH Grant HD 10063. 

EFFECT OF ENDOTOXIN ON RAT HEPATIC DRUG METABOLISM 
DURING DEVELOPMENT. Babasaheb R .  Sonawane* and Sumner 
J. Yaf fe .Ch i ld ren l s  Hosp i t a l  and Dept. of P e d i a t r i c s ,  , 
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