
ARTERIAL CHEMOREFLEX REGULATION OF FETAL HEART RATE 252 (FHR) AND BLOOD PRESSURE. Joseph I t skov i tz ,  Abraham 
Rudolph. Univ. Ca l i f . ,  c~v.R.I.;San Francisco. 

Acute s t u d i e s  of the  r o l e  of a o r t i c  (AC) and ca ro t id  (CC) 
chemoreceptors i n  f e t a l  c i rcu la to ry  regulat ion have been 
inconclusive. We measured hear t  r a t e  (HR) and a o r t i c  pressure i n  
26 chronical ly instrumented f e t a l  lambs (116-130 days) 2 t o  5 
days a f t e r  surgery. Fourteen fe tuses  served as  control ,  7 had 
a o r t i c  and ca ro t id  ( s inoaor t i c )  denervation (SAD), and 5 had only 
ca ro t id  denervation. Acute hypoxia was produced f o r  20 sec  by 
decreasing u te r ine  blood flow by i n f l a t i n g  a balloon i n  the 
maternal aor ta .  I n  the  con t ro l s ,  hypoxia caused a 27% f a l l  of 
HX (172f14 vs. 125+28 bpm, p<0.001) and an increase i n  a o r t i c  
pressure (42.6f2.8 vs. 46.5f3.6 t o r r ,  p<0.001) t h a t  followed the 
bradycardia. SAD abolished the  bradycardia and the hypertension 
a f t e r  u te r ine  blood flow reduction. We a l s o  in jec ted  cyanide 
(CN) i n t o  the  . f e t a l  i n f e r i o r  vena cava (25-150 pg/kg, n=10) t o  
s t imula te  the chemoreceptors. CN produced a 35% f a l l  i n  HR and 
var iab le  BP changes. CN did not a f f e c t  HR o r  a o r t i c  pressure i n  
the SAD fe tuses ,  but with ca ro t id  denervation alone, bradycardia 
and hypertension s t i l l  occurred. Thus, a o r t i c  and ca ro t id  
chemoreceptors a r e  a c t i v e  i n  utero and a r e  responsible f o r  the  
HR and blood pressure changes during acute f e t a l  hypoxia. ' 

(Supported by NIH gran t s  HL 06285 and HL 24056.) 

EFFECTS OF HEMORRHAGE (H) ON DISTRIBUTION OF UMBILICAL 2 5 2 ~  VENOUS RETURN ( m )  AND 02 DELIVERY I N  FETAL LAMBS. 
Joseph I t skov i tz ,  Boyd Goetzman, Abraham M. Rudolph. 

Univ. C a l i f . ,  Cardiovasc. Res. I n s t i t u t e ,  San Francisco. 
We have shown t h a t  umbilical venous (W) blood and 02 de l i -  

vered through t h e  ductus venosus (DV) is pre fe ren t ia l ly  d i s t r i -  
buted t o  the hear t  and brain.  This phenomenon is enhanced during 
hypoxia while umbilical venous re tu rn  (WR) is maintained. We 
have now examined t h e  e f f e c t s  of reducing UVR by hemorrhage 
(22.6f1.9X of f e t a l  blood volume) i n  8 chronical ly catheter ized 
f e t a l  lambs (122-128 d ges ta t ion) .  UVR and i t s  d i s t r i b u t i o n  was 
measured by the  microsphere method and 02 del ivery was calculated 
from DV derived blood flow and W 02 content .  The following 
da ta  were obtained: 

QW UVO2 Cont. 02 Delivery Q DV 
ml/min/kg mlldl  ml/min/kg ml/min/kg %UVR 

COW 249 11 .O 26.8 138 58.1 

+14 iO.5 f1.2 +12 f6.7 
*p 0.001, t p  0.05, values a r e  x + SE 

I n  addi t ion,  W derived blood flow and 02 del ivery t o  the brain,  
hea r t ,  placenta,  and kidneys were rnaintaineddespite the observed 
changes i n  UVR and 0 2  del ivery,  but t h a t  t o  the  l i v e r ,  carcass ,  
lungs, and gut decreased following H. We conclude t h a t  f e t a l  
adjustment t o  H is accomplished by increasing the  amount of WR 
and 02 t h a t  bypassed the  l i v e r  through the DV. The DV blood 
flow i s  fu r the r  red i s t r ibu ted  t o  maintain UV derived blood flow 
and 02 del ivery t o  v i t a l  organs a t  the  expense of o ther  organs. 

RESPONSE TO RAPID VOLUME EXPANSION DURING THE POST- 253 NATAL PERIOD. Stanley James, Salha Daniel, and Josh 
Strauss .  Depts. of Ped ia t r i c s  and Anesthesia, Col- 

l ege  of Physicians and Surgeons, Columbia h i v . ,  New York, N.Y.; 
~ e p t .  of p e d i a t r i c s ,  ~ n i v . - o f  Miami Sch. of Med., Miami, Florida. 

This study was designed t o  t e s t  t h e  hypothesis t h a t  t h e  post- 
n a t a l  d i u r e s i s  observed i n  heal thy neonates during t h e  second 
hour of l i f e  i s  due t o  an expansion of t h e i r  ex t race l lu la r  volume 
(ECV) a s  a r e s u l t  of manual o r  spontaneous p lacen ta l  blood t rans -  
fusion (Strauss ,  J . ,  Daniel, S . ,  and James, L.S., Ped ia t r i c s ,  I n  
Press ) .  Seven heal thy i n f a n t s  were infused with isotonic glucose 
during t h e  t h i r d  o r  four th  hour of l i f e .  Plasma and u r ine  were 
analyzed f o r  osmolal i ty ,  inu l in  and para-amino hippuric  acid i n  
order t o  est imate osmolal and f r e e  water c learances a s  well  a s  
glomerular f i l t r a t i o n  r a t e  (GFR) and rena l  plasma flow (RPF). 
Despite individual  va r ia t ion  i n  i n i t i a l  values and i n  response, 
glucose infusion caused a prompt d i u r e s i s  which was accompanied 
by an increase i n  GFR and RPF but no consis tent  change i n  u r ine  
osmolality. The response was of shor t  durat ion and the  f rac t ion  
of exogenous load excreted was l e s s  than 5% i n  f i v e  out of 7 
in fan t s .  This study ind ica tes  t h a t  during the  f i r s t  few hours 
of postnatal  l i f e ,  t h e  kidney of the  newborn in fan t  i s  capable 
of responding t o  water load a s  t h a t  of the  older  newborn. It can 
a l s o  be concluded t h a t  the  t r ans ien t  postnatal  d i u r e s i s  observed 
i n  these  in fan t s  could be par t ly  due t o  t h e  expansion of ECV by 
p lacen ta l  blood t ransfusion.  

CORRELATIONS OF GROWTH(G) , LUNG PHOSPHATIDYLCHOLINE 254 (PC), AND LUNG PROTEIN(PR) IN NEWBORN RABBITS. Alan 
H. Jobe, Machiko Ikegami and Har r i s  C. Jacobs, U r n  

School of Medicine, Harbor-UCLA Medical Center, Department o f  
Ped ia t r i cs  , Torrance. 

Upon de l i ve ry ,  su r fac tan t  i s  released i n t o  the airway o f  new- 
born animals. However, changes i n  t o t a l  l ung  (TL), a l veo la r  wash 
(AW), and lung parenchyma (LP) PC, saturated PC (SPC), and LP PR 
have not  been co r re la ted  w i t h  e a r l y  neonatal G. We s a c r i f i c e d  5 
newborn rabb i t s  pe r  day taken from d i f f e r e n t  heal thy l i t t e r s  on 
days 1-12 o f  l i f e .  Fol lowing a standardized lung  wash we measur- 
ed i n  dup l i ca te  LP and AW PC, SPC and PR. Samples f o r  the PC and 
SPC measurements contained 14C-SPC t o  co r rec t  f o r  losses i n  pro- 
cessing. The r a b b i t s  grew from 53+3 g t o  240f20 g i n  12 days (G 
curve: Y=51e 0.1315t, r=0.986). TL PC increased from 13+1 umoles 
t o  34+4 m o l e s  by 12 days (PC curve: Y = l l  + 3.87t -0.16t2, r =  
.958). AW PC increased for on ly  about 4 days, then the m a j o r i t y  
o f  the increase i n  TL PC was due t o  an increase i n  the LP pool. 
The LP PR increased from 78.2k2.9 t o  194f23 mg by 12 days (PR 
curve: Y=84.8 -9.2t + 3.8t2 -0.2t3, r=0.984). The curves f o r  
increases i n  G, PC, and PR are complex and nonl inear. However, 
f o r  example, expressing AW PC and LP PC r e l a t i v e  t o  weight r e -  
sul t s  i n  1 inear  curves (rz0.846 and r-0.930, respective1 y )  t h a t  
"hide" t ime dependent nonl inear  chanqes i n  the pool s izes.  How- 
ever, SPC/PC i n  LP (0.340c0.003) ~ ~ ~ ' S P C / P C  i n  AW (0.612+0.009) 
were inva r ian t .  While there are complex changes i n  pool sizes 
o f  p r o t e i n  and phosphatidylchol i ne  r e l a t i v e  t o  growth, the 
r a t i o s  o f  LP and AW SPC t o  PC are t i g h t l y  regulated.  

PRENATAL METHADONE EXPOSURE: FACTORS AFFECT- 

255 I N G  SEVERITY OF WITHDRAWAL, H e l e n  L. J o h n s o n  
and  Tove S. R o s e n ,  Spon.  by L.  S t a n l e y  J a m e s ,  

Columbia U n i v e r s i t y  C o l l e g e  of  P h y s i c i a n s  and  Surgeons ,  
D e p t .  o f  P e d i a t r i c s ,  New York 

T h e r e  i s  c o n f l i c t i n g  e v i d e n c e  i n  t h e  l i t e r a t u r e  con- 
c e r n i n g  t h e  r e l a t i o n  b e t w e e n  m a t e r n a l  methadone  d o s e  
d u r i n g  p r e g n a n c y  and t h e  s e v e r i t y  o f  t h e  w i t h d r a w a l  re -  
a c t i o n  e x p e r i e n c e d  by t h e  newborn .  As p a r t  of  a n  ongo- 
i n g  l o n g i t u d i n a l  s t u d y  of  c h i l d r e n  b o r n  t o  methadone-  
m a i n t a i n e d  m o t h e r s ,  38 c h i l d r e n  e x p o s e d  t o  m e t h a d o n e  i n  
u t e r o  w e r e  o b s e r v e d  and  t h e i r  w i t h d r a w a l  e v a l u a t e d  and  
coded  on a s c a l e  of  o n e ( m i 1 d )  t o  3 ( s e v e r e )  by a t r a h e d  
o b s e r v e r .  The r e l a t i o n  b e t w e e n  s e v e r i t y  o f  w i t h d r a w a l  
and  t h e  m a t e r n a l  m e t h a c o n e  dose(MMD) p r i o r  t o  d e l i v e r y  
was n o t  s i g n i f i c a n t .  The r e l a t i o n  b e t w e e n  b i r t h  w e i g h t  
(BW) and  s e v e r i t y  of  w i t h d r a w a l  was a l s o  n o t s i g n i f l -  
c a n t .  

MMD(mg) BW(gm) Male  Female  
MILD x c 3 9 . 3 2  f = 2 9 9 9 . 0 9  8 1 0  
MODERATE- 
SEVERE ~ = 4 4 . 0 0  n=2813 .67  1.5 5 
The d a t a  i n d i c a t e d  c l e a r  s e x  d i f f e r e n c e s  i n  s e v e r i t y  
of  w i t h d r a w a l  ( s e e  a b o v e  T a b l e ) ,  w i t h  s i g n i f i c a n t l y  
more m a l e s  h a v i n g  m o d e r a t e  t o  s e v e r e  w i t h d r a w a l  r e a c -  
t i o n s  t h a n  f e m a l e s  ( x 2 = 3 . 6 9 ,  p c . 0 7 ) .  T h i s  f i n d i n g  con-  
firms d e v e l o p m e n t a l  d a t a  i n d i c a t i n g  t h a t  m a l e s  o r e m o r e  
v u l n e r a b l e  t h a n  f e m a l e s  t o  a d v e r s e  e n v i r o n m e n t a l  f a c t o r s  

HYPOXIC HYPOXIA (HH) AND CEPE3R.L 07 DELIVERY I N  M E  
FETAL AND NENBO~ SHEEP. M. bugla: Jones, Jr., 256 Adam A. bsenberg ,  Faynwnd Kcehler, I 3 S d  J. 

Tra stman, Michael A. Sinm-ons, and Richard A. Molteni. Depart- 
menzs of p e d m s - a n d m e s i a / C r i t i c a l  C a ~ G i n e ,  The 
Johns Hopkins Universi ty  School of  Medicine, B a l t i m r e ,  Maryland. 

The e f f e c t s  of HH on ce rebra l  02 de l ive ry  and on the  r a t i o  
between 02 de l ive ry  and ce rebra l  02 consumption, i.e. t h e  cere- 
b r a l  f r a c t i o n a l  02 ex t rac t ion ,  has  been s tudied i n  20 unanesthe- 
t i zed  f e t a l  sheep i n  u t e r o  and 7 newborn larrbs. Cerebral 02  
de l ive ry  was ca lcu la ted  a s  t h e  product of  ce rebra l  blood flow 
(CBF), measured with the  radioact ive microsphere technique, and 
a r t e r i a l  02 content  (CaO2). Fetuses were s tudied a s  PO2 varied 
from 12 t o  35rmnHg; lambs, a s  Pa02 varied from 30 to 1 5 M g .  
Al l  d a t a  were corrected to a constant  a r t e r i a l  PC02. Neither  
ce rebra l  02 de l ive ry  nor f r a c t i o n a l  02 ex t rac t ion  varied with 
Pa02 (unless  hypoxia was extreme) i n  e i t h e r  fe tuses  o r  lambs, 
desp i te  wide d i f fe rences  i n  t h e i r  physiologic circumstances. 
'Ihis suggests  t h a t  t h e  regulated var iab le  during HH is (CBFX 
CaO2), not  CBF. Since Pa02 and CaO2 a r e  not l i n e a r l y  re la ted ,  
CBF must respond t o  changes i n  Ca02 r a t h e r  than PaO2. This  
ind ica tes  regulat ion o f  ce rebra l  blood flow a t  t h e  t i s s u e  l eve l .  
Cerebral f r a c t i o n a l  02 ex t rac t ion  is r e l a t i v e l y  constant  between 
fe tuses  and lambs desp i te  considerable d i f fe rences  i n  ce rebra l  
02 consumption and del ivery.  Thus, t h e  most important deter-  
minant of ce rebra l  02 de l ive ry  is not developmental s t age ,  but  
02  need. 
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