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EFFECTS OF INTRAVENOUS DILTIAZEM ON HEMODYNAMICS 
I- AND REGIONAL BLOOD FLOWS I N  THE NEWBORN PIGLET. ' 

JJJ Martine Clozel ,  Jean-Michel Hascoet, 
Jean-Paul Clozel,  P i e r r e  Monin, Paul Vert. INSERM U 272, Nancy, 
France. 

Calcium an t agon i s t s  a r e  a new c l a s s  of drugs which may be 
useful  during t he  neonata l  per iod.  Since t h e i r  e f f e c t s  on 
regional  blood flows (RBF) had not  been s tud i ed ,  we assessed 
the  e f f e c t s  of IV d i l t i a zem (DTZ) on hemodynamics and RBF 
measured wi th  r ad ioac t ive  microspheres i n  urethan- anes thet ized 
p i g l e t s  (age = 5.4 + 0.6 d ) .  S ix  p i g l e t s  received DTZ (0 .5  and 
1 mg/kg, leading t o p l a s m a  concentra t ions  of 0.52 + 0.03 and 
1.14 2 0.07 ug/ml r e spec t ive ly ,  a s  measured by h igx  pressure  
l i q u i d  chromatography). S ix  o the r  p i g l e t s  received s a l i n e  
( con t ro l  group).  Al l  the  parameters s tudied were s t a b l e  i n  t he  
con t ro l  group. With both doses,  DTZ decreased mean a r t e r i a l  
blood pressure  (28 and 24%, p < 0.001) and hea r t  r a t e  (9  and 
13%), p < 0.001). Cardiac index and systemic vascular  
r e s i s t ance  were not  modified. DTZ markedly increased t he  
coronary blood flow (54% and 55% a f t e r  0.5 and 1 mg/kg 
r e spec t ive ly ,  p < 0.01) wi th  no change i n  t he  
endocardium/epicardium r a t i o .  Coronary r e s i s t ance  was 
decreased. To a l e s s e r  ex t en t ,  DTZ (0.5 mg/kg) increased 
s i g n i f i c a n t l y  (p < 0.05) t he  blood flow t o  t he  b ra in  (27%), 
l i v e r  (7%),  ileum (6%) and diaphragm (26%). I n  con t r a s t ,  DTZ 
a t  a dose of 1 mg/kg induced a s i g n i f i c a n t  decrease  i n  r e n a l  
blood flow (37%, p < 0.05). We conclude t h a t  i n  t he  newborn 
p i g l e t ,  blockade of the  slow calcium channels by DTZ induces a 
coronary vasod i l a t a t i on .  The decrease  i n  r ena l  blood flow 
a f t e r  high doses r equ i r e s  f u r t h e r  i nves t i ga t i on .  

SERUM NETILMICIN LEVELS IN PREMATURE 1NFANTS.Leandro 
Cordero, L a r r  Arwood, Susan OiCenzo, James V iscont i .  356 m l e g e  o: Medicine, Department o f  P e d i a t r i c s  

(Spon. bv Dwiqht A. Powel l ) .  
' ~ m i n & l y c o s i d e s  can be s a f e l y  used by c l ose  mon i t o r i ng  o f  

serum concent ra t ions .  L im i t ed  i n f o rma t i on  and t he  unique phys io-  
l ogy  of prematures du r i ng  t he  f i r s t  week o f  l i f e  makes i n t e r p r e -  
t a t i o n  o f  peak and t rough l e v e l s  more d i f f i c u l t .  Th i s  study was 
designed t o  measure serum n e t i l m i c i n  l e v e l s  f o l l o w i n g  a 2.5 mg/kg 
push IV  i n f us i on .  Blood samples were taken on t he  f i f t h  day o f  
therapy (age) one hour be fo re  and one, s i x  and eleven hours 
f o l l ow ing  a dose. F i f t e e n  prematures weighing 1000-1500 gms a t  
b i r t h  and 20 o thers  whose we ight  ranged from 1501-2750 gms com- 
p r i s e d  t he  study popu la t ion .  A l l  prematures were AGA and o f  
them, o n l y  2 were severe ly  asphyxiated. A t  t he  t ime o f  t he  study, 
10 neonates were s t i l l  on r e s p i r a t o r s .  Serum and u r i n e  sodium 
and c rea t i n i nes ,  BUN and u r i n a l y s i s  were obta ined i n  28 o f  these 
i n f a n t s .  No evidence o f  rena l  dys func t i on  was found. A l l  i n -  
f a n t s  rece ived 100 mg/kg IV  a m p i c i l l i n  every 12 hours b u t  none 
were being t r e a t e d  w i t h  d i u r e t i c s .  Serum n e t i l m i c i n  l e v e l s  were 
measured by an enzymatic immunoassay (SYVA), peak and t rough 
were ca l cu l a ted  by e x t r a p o l a t i n g  t he  f i r s t  o rde r  decay curve. 
Peak l e v e l s  ranged from 3.4 t o  14.4 mcglml ( ?  6.6 i- 2.5mcglml SD) 
and 80% o f  them were above 4 mcglml. H a l f  o f  t he  small prema- 
t u res  (1000-1500 gm Bwgt) presented t rough values above 3mcglml. 
Pharmacokinetic ana l ys i s  o f  our  da ta  p r e d i c t s  t h a t  a 2.5 mglkg 
l oad ing  dose f o l l owed  by 2 mg/kg g iven every 12 hours w i l l  de- 
crease by one-ha l f  t h e  number o f  smal l  prematures exceeding t he  
considered "sa fe"  t rough l e v e l  ( 5 3  mcgjml).  

TOLAZOLINE INHIBITION OF PLATELET AGGREGATION. 357 James T. Courtney, Kathy A. Kenal, and Joseph A. 
Garcia-Prats, (Spon. by Thomas N. Hansen), Baylor 

College of Medicine, Department of P e d i a t r i c s ,  Houston, Tx. 
Tolazol ine  (TZ), a n  imidazoline compound wi th  vasodi la tory  

and his taminic  p rope r t i e s ,  i s  used i n  t he  therapy of neonata l  
p e r s i s t e n t  pulmonary hyper tens ion (PPH). I n h i b i t i o n  of throm- 
boxane A2 (TBX-A) syn thes i s  by TZ has been reported. The in- 
v i t r o  e f f e c t s  of TZ on p l a t e l e t  aggregat ion were s tudied.  
P l a t e l e t  r i ch  plasma obtained from 6 heal thy a d u l t s  and from 
cord blood samples of 6 heal thy t e r n  i n f a n t s  was incubated wi th  
TZ and aggregated w i th  ADP ( l o p ) .  At i nc rea s ing  concentra t ions  
of TZ, decreases  i n  maximal aggregat ion occurred, followed by 
disaggregat ion (meanfSEM) : 

I Maximal Aggregation (%) I 10-Minute Agaregation (%) 

t s i g n i f i c a n t  decrease from con t ro l  (p<.01) 
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The r e l a t i onsh ip  between TZ concentra t ion and both maximal and 
lo-minute aggregat ion was l i n e a r  up t o  l o 3  )~g/ml  (r20.88). The 
i n h i b i t i o n  of primary aggregat ion a t  t he  h ighes t  TZ concent ra- 
t i o n s  i s  i ncons i s t en t  with TBX-A i n h i b i t i o n  alone. Preliminary 
data ,  using a radioimmunoassay, suggest an  i nc rea se  i n  p l a t e l e t  
c y c l i c  AMP when incubated wi th  TZ, perhaps mediated by h i s t -  
amine receptors.  In-vivo i n h i b i t i o n  of p l a t e l e t  aggregat ion 
and TRX-A re l ea se  by TZ may be bene f i ca l  i n  some forns  of PPH. 
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THE ACTIVITY OF ACETAMINOPHEN AND ITS STRUCTURAL 
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358 ANALOGUES ON I N  VITRO PROSTAGLANDIN SYNTHESIS FROM 

THE DUCTUS ARTERIOSUS OF THE SHEEP FETUS. Marthe 
DalpQ-Scott and Robert G .  Peterson. Univers i ty  of Ottawa, Depar- 
tments of Pharmacology and P e d i a t r i c s ,  Ottawa, Ontario,  Canada. 

We have previously  shown t h a t  A4AP has the  same a c t i v i t y  as  
a c e t y l s a l i c y l i c  ac id  (ASA) i n  producing c o n s t r i c t i o n  of the  duc- 
t u s  a r t e r i o s u s  (DA) in  the  ch ron ica l l y  ca the t e r i zed  sheep f e tu s .  
We repor t  here t ha t  PG12 syn thes i s  by f e t a l  lamb DA homogenates 
i s  i nh ib i t ed  by A4AP concentra t ions  s imi l a r  t o  l eve l s  achieved 
i n  the f e tu s .  The K I  was lower than t h a t  obtained f o r  b r a in  hom- 
ogenates (Table) .  Analogues of A4AP synthesized i n  t h i s  labora- 
t o ry :  N-Acetyl-3-AminoPhenol (A3AP) and N-Acetyl-2-AminoPhenol 
(AZAP), d i f f e r  from A4AP in  t h a t  A3AP cannot he oxidized whereas 
A4AP and A2AP oxidize  r ead i ly  t o  r eac t i ve  in termedia tes .  A4AP 
and A2AP were a s  e f f e c t i v e  as  ASA t o  i n h i b i t  PG12 syn thes i s  i n  
the  DA whereas A3AP was 25 t o  50 times l e s s  e f f e c t i v e .  The 
a b i l i t y  of pros taglandin  synthetase  t o  oxidize  A4AP has been dem- 
onst ra ted .  We conclude from these  s tud i e s  t h a t  the  mechanism 
whereby A4AP i s  an i n h i b i t o r  of pros taglandin  synthes is  i s  v i a  a 
metabolic oxidat ion s imi l a r  t o  t h a t  which can lead t o  hepa t i c  
i n ju ry .  

K I 1 s  f o r  50% inh ib i t i on  of 
PGE2 syn thes i s  (b r a in )  or  6-keto PGFla (DA) 
9 - Brain Ductus - 

uM uM ug/ml 
A4AP 7 5 10 1.5 
A3AP 250 250 38 
AZAP 2 5 5 0.7 
ASA 50 10 3.0 

NEONATAL APNEA AND MATERNAL CODEINE USE. Jonathan M. 
Davis and Vinod K. Bhutani.  (Spon: Alf red  M. 359 G g i o v a n n i ) .  Univ. of Pa. Sch. of Med., Pennsylvania - 

8W4 7 W  5426t 35+4t 

Hospi ta l ,  Sect ion on Newborn P e d i a t r i c s .  Ph i l ade lnh i a .  

80f4 6529 41+7t 12*4t 
Newborns 81t3  76k3 65t7 34t3t  

The occurrence of apnea i n  term and near  term neonates  i s  usu- 
a l l y  a s soc i a t ed  with a d e f i n i t i v e  organic  e t i o logy .  We haye 
r ecen t ly  s tudied 4 i n f a n t s  (x GA=37 wks, range 35-40 wks; x BW= 
2660g, range 1980-31408) with s i g n i f i c a n t  apnea and increased 
pe r iod i c  breathing.  A l l  i n f a n t s  had been born by cesarean sec- 
t i o n  (apgars 819) fo l lowing uncomplicated p e r i n a t a l  courses  and 
were wel l  u n t i l  4-6 days of age when apnea developed. Complete 
bac t e r io log i c ,  hematologic,  metabolic,  and ca rd i ac  eva lua t i ons  
were normal. Cardiorespirograms were abnormal showing mu l t i p l e  
episodes  of sho r t  apnea (5-10 sec x=25.5, range 15-39; 10-15 sec s  
x=23, range 10-35) and increased pe r iod i c  breathing (;=16.3%, 
range 1-35%). One episode of prolonged apnea (>20 secs)  and 
mu l t i p l e  bradycardias  were seen i n  one pa t i en t .  

A l l  mothers had been b rea s t  feeding and receiving codeine 60 
mg every 4-6 hours f o r  analges ia .  Breas t  feeding was he ld  f o r  
24 hours  and the  codeine d iscont inued.  Codeine was n o t  detec ted  
i n  the  serum of one i n f an t .  Apnea resolved wi th in  24-48 hours 
and the  i n f a n t s  were discharged. Repeat cardiorespirograms with- 
i n  7-10 days were normal. Experience i n  t he se  4 i n f a n t s  suggest: 
1)Although only t r a c e  amounts of codeine a r e  repor ted  t o  e n t e r  
b r e a s t  milk, i t  may be  s u f f i c i e n t  t o  a f f e c t  newborn r e sp i r a to ry  
con t ro l .  2)The metabolism of codeine i n  t he  newborn i s  uncer- 
t a i n .  It may take  4-5 days f o r  s u f f i c i e n t  drug t o  accumulate and 
inf luence  r e sp i r a to ry  control .  3)Caution should be used with 
codeine admin i s t r a t i on  i n  b r ea s t  feeding mothers. 

77+2 73+3 52+9 2+l t  

previous r epo r t s  u t i l i z i n g  animals p r e t r ea t ed  Gith pentobarbi ta l  
pa ra ly s i s  and indomethacin. To t e s t  PGD2 e f f e c t s  without o the r  
drugs ,  16 lambs were operated a t  <24 hours t o  l i g a t e  the  ductus 
a r t e r i o s i s  and t o  place ca the t e r s  i n  t he  a o r t a ,  pulmonary a r t e r y  
(PA), l e f t  atrium (LA) and i n f e r i o r  vena cava (IVC) and a flow 
t ransducer  around the  main PA. Vascular and ca rd i ac  e f f e c t s  of 
PGD2 a t  0.1,  1 ,  and 10 ug/kg x 1 min on a o r t i c  (SAP), PA and LA 
pressure  (PAP, LAP), cardiac  output (CO), hea r t  r a t e  (HR) and 
systemic and pulmonary vascular  r e s i s t ance  (SVR, PVR) were 
s tudied during normoxia (N) and hypoxia (H) a t  ages 2.5,  11.4 and 
25.5 days. PGD2 had age and oxygen r e l a t e d  pulmonary 
vasodepressor e f f e c t s .  SAP and SVR increased from 5 t o  20 mmHg 
(p<.05-.0001) a t  a l l  doses and ages under both N and H. HR and 
ca rd i ac  output f e l l  a t  a l l  doses.  A; 10 uglkglmin: 

AHR bea t s  mln 
age ( N i p ?  ( p q H )  

2.5 -51*9* -59+14* -24f5* -35f12" 2.3i.7" 2.3f.4* 
11.4 -36+10* -85+9* -11+8 -30+11* 1.7*.5* 2.0f .5* 
25.5 -38+7* -47+12* -21+5* -16+6* 1.3f .4* 0 .7 t .4  
(*p< .05-0001) 
PGD2 i n  i n t a c t  unanesthetized lambs i s  a moderate systemic 
pressor  and depresses cardiac  funct ion,  perhaps r e f l e x l y .  
Nei ther  age nor hypoxemia a l t e r s  t he  response, unl ike  pulmonary 
vascu l a r  changes. Thus, i n t e r ac t i ons  of PGD2 with o the r  drugs 
a l t e r  cardiac  and systemic c i r c u l a t o r y  resonses .  I11 in fan t s  
t r e a t e d  with combinations of b a r b i t u r a t e s ,  indomethacin and/or 
pa ra ly t i c  agents may exh ib i t  q u i t e  v a r i a b l e  responses i f  a l s o  
t r e a t e d  with PGD2. 
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