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METHYLPARABEN(MP) CONCENTRATION IN WHOLE BLOOD FOLL- 409 OWING GENTAMrcrN ADMINISTRATION IN PREMATURE INFANTS. 
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A prese rva t ive ,  benzyl a lcohol ,  has  been demonstrated t o  ac- 
cumulate t o  p o t e n t i a l l y  t o x i c  l e v e l s  i n  pre term i n f a n t s .  Subse- 
quent ly ,  use o f  benzyl a lcohol  has been c u r t a i l e d .  Parabens a r e  
a l s o  p re se rva t ive s  which f i n d  wide app l i ca t i on  i n  t h e  food,cosme- 
t i c ,  and pharmaceutical i n d u s t r i e s .  However, parabens have no t  
been quan t i t a t ed  when given with o t h e r  medications,such a s  genta- 
micin. The methyl e s t e r  of parahydroxybenzoic acid(MP), if pre-  
s e n t  i n  s u f f i c i e n t  concentration,may d i sp l ace  b i l i r u b i n  from a l -  
bumin. 

A high p re s su re  l i q u i d  chromatogra~hy technique was developed 
t o  measure MP i n  small(0.5ml) blood samples. MP was measured 
p r i o r  t o  and 1 hr .  a f t e r  an IM dose o f  gentamicin s u l f a t e  i n  p r e  
matures a l ready r ece iv ing  a n t i b i o t i c s .  MP was present  a t  a con- 
cen t r a t i on  o f  1.8mgfml i n  t h i s  gentamicin prepara t ion.  The mean 
concentra t ion o f  .23ug/ml p re - in j ec t i on  was no t  s i gn i f i can t ly  
d i f f e r e n t  from a pos t - i n j ec t i on  average concentra t ion of .31pg/ml 
(n=8). The highes t  concentra t ion observed (. 731-lg/ml) is two o rde r s  
of magnitude lower than t h a t  f e l t  t o  be t o x i c  f o r  benzyl a lcohol .  
BW GA Pre  Post  
Mean=1.596kg 31.5 weeks .2311g/ml .31 lJg/ml 
Range (1.021-2.169) (27-36) (. 00-. 58) (.09-. 73) 
No s i g n i f i c a n t  d i f ference  was found between means using a one 
taiEed t t e s t .  Non-accumulation with hepa t i c  and r ena l  compro- 
mise has ye t  t o  be demonstrated. 

PREGNANT C O C A I N E  ABUSERS A N D  THEIR INFANTS. Tove S- 
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Cocaine (C) abuse i s  a major publ ic  heal th  problem. To study 
the  e f f e c t s  of C abuse on the  course of pregnancy and infant  dev- 
elopment, we have been following 2 groups of pregnant women; one 
on C and one drug-f ree .  The data were analyzed in 3 groups: GPI, 
drug-f ree ;  GP2, methadone maintenance(#) and C abuse; GP3, C used 
in combination with marijuana and/or a lcohol .  For a i l  f indings  r e  
por ted ,  p<.05. GPs 2&3 commenced prenata l  c a r e  l a t e r ,  with l e s s  
f requent  c l i n i c  v i s i t s  and l e s s  adequate n u t r i t i o n .  Beer consump- 
t i on  was higher in GP2; hard l i quo r  in take  in GP3. C abuse was 
s imi l a r  in both groups, but marijuana abuse was g rea t e r  in GP3. 
Drug abuse decreased a s  ge s t a t i on  progressed. 

There were no d i f f e r ences  in the  incidence of pe r ina t a l  compli- 
c a t i ons ,  5min. Apgar score ,  o r  ge s t a t i ona l  age. However, mean 
bi r thweight ,  head circumference(HC), and length(L) were s i g n i f i -  
c an t ly  smal ler  in GP2. Mild t o  moderate withdrawal symptoms o c c u r  
red in 73% of GP2 and 25% of GP3. Neonatal course was s imi l a r  in 
a l l  groups. Infants  with an uncomplicated course were enrol led  in 
follow-up. At 6 no. ,  GP2 again demonstrated smaller weight,  H C ,  
and L ,  and more f requent  hyper tonic i ty  and i r r i t a b i l i t y . T h e  g r o w  
d id  not d i f f e r  on the  Bayley Scales  o r  any o the r  va r i ab l e s .  

In conclusion, C abusers  comprise a high r i s k  group dur ingpre-  
gnancy, with f requent  multidrug abuse and poor n u t r i t i o n .  The in- 
f a n t s  of mothers on both M and C appear t o  be a t  g r e a t e s t  r i s k f o r  
low weight,  H C ,  and L from b i r t h  through 6 mo. While i n f an t s  of C 
abusers  d id  not d i f f e r  from con t ro l s  i n  growth and development, 
only f u r t h e r  follow-up wi l l  show if any longterm e f f e c t s  occur.  
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I so f lu r ane  (ISO), a potent  i nha l a t i on  a n e s t h e t i c ,  i s  commonly 
used f o r  i n f a n t  anes thes i a ,  hut  i t s  cardiovascular  e f f e c t s  a r e  
poorly defined. We invas ively  measured t he  e f f e c t s  of IS0 on t h e  
major determinants  of ca rd i ac  output  i n  15 acutely-instrumented 
hea l t hy  newborn p i g l e t s  and 9 age-matched con t ro l s .  End-tidal 
IS0 concentra t ions  were determined by mass spectrometry. Hemo- 
dynamic readings  were obtained a t  ba se l i ne ,  0.5,  1.0,  and 1.3 
MAC (minimum a lveo l a r  concentra t ion needed f o r  anes thes i a ) .  

At 1 MAC: C I  -5% (NS), MAP -37%*, systemic r e s i s t a n c e  -32%*, 
dPldTIDP40 -32%*, echo shor tening f r a c t i o n  -20%*, HR -15% (NS), 
LVEDP -18% (NS). 1.3 MAC IS0 d id  no t  depress  any v a r i a b l e  fu r -  
t h e r ,  except HR (-19%") (*=p<.05 v s  ba se l i ne  and c o n t r o l ) .  5 
p ig s  who had G HR were paced; MAP, dP/dT/~P40,  and systemic re-  
s i s t a n c e  remained low while CI d id  no t  change. I n  12 o the r  pig- 
l e t s ,  t h e  blood, h e a r t ,  and brainstem 1ethal:MAC concentra t ion 
r a t i o  was 2.1, 2.0, and 2.8, r e spec t ive ly .  

At 1 MAC, IS0 depressed c o n t r a c t i l i t y  and occas ional ly  caused 
bradycardia.  Because MAP and systemic r e s i s t ance  decreased t o  
a s imi l a r  ex t en t ,  C I  was unchanged. 4 MAP may adverse ly  a f f e c t  
flow t o  those  v i t a l  organs lacking mature autoregula t ion.  IS0 
has  a l im i t ed  margin-of-safety i n  newborn p i g l e t s .  
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High-dose f en t any l  i s  used f o r  i n t r a -  and p o s t o p e r a ~ i v e  new- 
born ca rd i ac  anes thes i a ,  ye t  i ts  pharmacodynamic e f f e c t s  on t h e  
major determinants  of ca rd i ac  output  i n  t h e  newborn a r e  unknown. 
We s tudied 25 acutely-instrumented hea l t hy  p i g l e t s  < 2 wks o ld ;  
5 received 50 ug/kg IV f en t any l  (F),  5 c o n t r o l s  received only 
0.01-0.03 mgjkg IV a t rop ine  (A) t o  f i x  HR, and 9 received both  
(F/A). F pharmacokinetics were s tudied i n  6 o t h e r s .  

Mean plasma F concentra t ions  were 25.4, 12.7, and 7.9 ng/ml 
a t  5,  15, and 30 min, r e spec t ive ly .  T%(a)=2.1 min and T%(B)= 
35.8 min. P i g l e t s  given only F had t h e i r  maximum hemodynamic 
changes from base l i ne  a t  5 min: MAP &2%, C I  -42% (thermodilu- 
t i o n ) ,  HR -36%, LVEDP +81%, and TPRI +93% (p<.05 v s  ba se l i ne  fo r  
each v a r i a b l e ) .  The degree of change co r r e l a t ed  wel l  wi th  t h e  
log  F concentra t ion (r=.98, p<.05).  I n  F p ig s ,  c o n t r a c t i l i t y  
(LV peak dP/dT and echo shor tening f r a c t i o n )  d id  not  change. 
However, p i g l e t s  given F/A had no s i g n i f i c a n t  hemodynamic changes 
from base l i ne ,  o the r  than a 14% inc rea se  i n  MAP, and were s t a -  
t i s t i c a l l y  s imi l a r  t o  t he  con t ro l  group given A a lone.  

Fentanyl,  when given a lone,  had adverse  e f f e c t s  on newborn 
p i g l e t s ,  but  f en t any l  with a t rop ine  d id  no t  a l t e r  normal hemo- . 

dynamics during t h e  f i r s t  e l im ina t ion  h a l f - l i f e .  The u se  of fen- 
t any l  i s  recommended f o r  newborns provided a vago ly t i c  agent is  
used concomitantly.  
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Sufen t an i l  (SUF) i s  a potent  na rco t i c  r ecen t ly  approved f o r  
u se  i n  adu l t  c a rd i ac  anes thes i a .  I t s  hemodynamic and pharmaco- 
k i n e t i c  p rope r t i e s  a r e  untes ted  i n  newborns. We measured plasma 
SUF concentra t ions  by radioimmunoassay i n  7 hea l t hy  newborn pig- 
l e t s  given 15 pg/kg SUF by IV bolus.  Its e f f e c t s  on t h e  de t e r -  
minants of ca rd i ac  output  were invas ively  measured i n  6 p i g l e t s .  

Plasma SUF conc. f i t  a 3-compartment model; T%(a)=2.0 min and 
T)I(B)=39.7 min. Cardiac e f f e c t s  were com~ared wi th  base l i ne :  

5 Min 15 Min 30 k i n  45 Min 60 Min ----- 
-15% -6% -2% +2% +15% 

MAP +16% +11% +15% +11% +9% 
C I  ( thermodi lu t ion)  -26%* -16%" -23%* -29%" -32%" 
Systemic Resistance +58%* +28%* +49%* +60%* +69%* 
LV dP/dT +6% +19%* +28%* +19%* +36%* 
LVEDP +68% +16% -46% -78% -73% 
*p<.05 v s  ba se l i ne  by repeated  measures a n a l y s i s  

The a and B-phase ha l f - l i ve s  of SUF and f en t any l  (another 
potent  na rco t i c )  a r e  s imi l a r  i n  t h e  p i g l e t .  Unlike f en t any l ,  
SUF does no t  a f f e c t  MAP o r  HR. C I  i s  depressed l e s s  by SUF, 
perhaps because it inc rea se s  c o n t r a c t i l i t y .  Both drugs  i nc rea se  
a f t e r l o a d .  SUF does not  a f f e c t  pre load s i g n i f i c a n t l y .  Because 
SUF has a p o s i t i v e  i no t rop i c  e f f e c t  with minimal adverse  hemo- 
dynamic e f f e c t s  on newborn p i g l e t s ,  i t  m e r i t s  a c l i n i c a l  t r i a l  
i n  newborn ca rd i ac  anes thes i a .  

PHARMACOKINETIC BASIS FOR ANTENATAL 1X)SING OF PHENO- 
A 1 A BARBITAL FOR THE PREVENTION OF NECNATAL INTRACERE- - BRAL HEMOmAGE. Seetha Shankaran, Eugene Cepe&, 

Nestor I l agan ,  Ralph Kauffman. Wayne S t a t e  Univ. Sch. of Med, 
Chi ldren 's  Hosp of  Mich., Dept. of Ped., De t ro i t ,  M I .  

Transplacenta l  and e l imina t ion  pharmacokinetics of phenobarbi- 
t a l  (PB) were analyzed i n  pregnant women and t h e i r  neonates w i th  
the  aim of  determining t h e  dose t o  be adminis tered  t o  pregnant  
women t o  achieve l e v e l s  i n  t h e  neonate f o r  prevent ion of neonata l  
i n t r a c e r e b r a l  hemorrhage (ICH). A s i n g l e  PB dose of 500 mg was 
s e l e c t e d  t o  achieve a serum concentra t ion of  10 pg/mL i n  t h e  
women according t o  t he  equat ion:  dose (mg/Kg) = serum conc (vg/ 
mL) x Vd (L/Kg); assuming average weight t o  be 50 Kg and Vd -1 .0  
L/Kg. Twenty-five women i n  premature l abo r  <35 wks g e s t a t i o n  
received 500 mg PB adminis tered  in t ravenously  over  30 min. Aver- 
age weight of t h e  women was 6 9 . 1 5  13.5 Kg ( a l l  va lues  mean + 
SD) ; t h e  a c t u a l  m a n  dose o f  PB the re fo re  was 7.5 5 1.4 mg/Kg. 
The m a n  time from PB admin i s t r a t i on  t o  de l i ve ry  was 5.6 + 4.6 
h r s  (range 16 min. t o  17 h r s ) .  The maternal serum PB l e v e l  a t  
de l i ve ry  was 8.8 + 1.2 pg/mL and t h e  cord  serum l e v e l  was 9.0 5 
1.8 pg/mL. There was no c o r r e l a t i o n  between t h e  time from PB 
admin i s t r a t i on  t o  de l i ve ry  and t h e  cord:maternal serum concentra- 
t i o n  r a t i o .  This  i nd i ca t ed  t r ansp l acen t a l  e q u i l i b r a t i o n  w i t h i n  
16 min. of m t e r n a l  dosing. Mean apparent  t h  of PB e s t ima ted  i n  
11 i n f a n t s  was 175.5 5 45.6 h r s ;  t h i s  is  comparable wi th  t 4  i n  
neonates receiving PB pos tna t a l l y .  Based on t h i s  s tudy,  we 
recommend a 10 mg/Kg dose of  PB f o r  t h e  pregnant woman t o  achieve 
a l e v e l  of  10 pg/mL. This  l e v e l  has been found t o  be p r o t e c t i v e  
aga ins t  ICH (Shankaran e t  a l ,  Ann Neurol Abstr #14, 1984).  
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