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OEREBROSPINAL FLUID (CSFI ELECTROLYTES CHANGES IN 1495 NEWBORNS WITH PERIVENTRICULAR INTRAVENTRICULAR 

Vrinda Telan::MMORRHAGE (PV-IVH). Mario R. Reale,  David A.Clark, 
Martln S. Katzenstein d m  m r y  a. 

Nedical College, Westchester Co. Med. C t r . ,  Valhal la ,  New York. 
TO inves t i ga t e  e l e c t r o l y t e s  and glucose homeostasis i n  as-  

phyxia and PV-IVH, Na, K ,  C1 and glucose were measured i n  CSF 
and blood of 1 4  newborns who had simultaneous lumbar and veni- 
punctures a t  a mean age of 26 hours.  Glucose was determined 
by glucose-oxldase method, Na and K by ion s e l e c t i v e  e l ec t rode  
and CL by coulometric-amperometric method. Cranla l  u l t rasounds  
were done wi th in  48-72 hours a f t e r  b i r t h .  

Babies w ~ t h  PV-IVH had s i g n i f i c a n t l y  lower CSF Na and C 1  
than those  with no PV-IVH ( see  t a b l e ) .  There were no s i g n i f i -  
cant d i f f e r ences  i n  CSF glucose and serum Na, C1, and glucose 
between babies  with and without PV-IVH. We conclude t h a t  PV-IVH 
s i g n i f i c a n t l y  lowers Na and CI i n  CSF while asphyxia does not .  

CSF SERUM - - 
Na K C 1  G1.u Na K C1. Glu 

X 134.0* 3.13 118.7** 60.3 136.8 4.7 107.6 90.0 
NO IVH - 
(+ S.D.) (7.51 (0 .2)  ( 7 . 1 1  (16.6) (7.71 (0.61 (6 .1)  (29.21 

X 122.0* 3.1 110.0** 46.6 138.0 4.5 108.6 103.3 
IVH 

CEREBRAL BLOOD FLOW AND CEREBRAL O X Y G E N  METABOLIC tl496 RATE D U R I N G  HYPERVENTILATION I N  THE NEWBORN DOG. 
John H. Reuter (Spon. by Reginald C. Tsang), 

University of C inc inna t i ,  College of Medicine, Dept. of 
Ped i a t r i c s  and Chi l d r en ' s  Hospital Medical Center,  Cincinnat i  , 
Ohio 

Cerebral blood flow (CBF) and cerebra l  metabolic r a t e  of 
oxygen (CMRO ) were measured dur ing normocarbia and both moderate 
and severe hjpocarbia i n  8 newborn mongrel dogs 1 t o  7 days of 
age. The animals were paralyzed with pancuronium and ven t i l a t ed  
wlth 70% N 0 and 30% 0 The r e s p i r a t o r  was adjus ted  t o  achieve 
a paCO of215 t o r r ,  al? 'subsequent changes t o  25 and 40 t o r r  were 
made b j  bleeding CO i n t o  t h e  system. The sequence of paC02 
l eve l s  were randmiged.  CBF was measured by microsphere 
technique and CMRO ca l cu l a t ed  a s  a r t e r i a l  - s a g i t t a l  s i nus  O 2  
content di f ference2t imes  hemispheric blood flow. A1 1 
measurements were made a f t e r  30 minutes a t  each paC02. 

40 t o r r  25 t o r r  15 t o r r  
CBF (ml/lOOg/min + S.D.) 42.7 3 3 . 5  19.5 

I t  i s  concluded t h a t  de sp i t e  l a rge  decreases  i n  CBF with 
hypervent i la t ion ,  CMRO i s  not s i g n i f i c a n t l y  changed a f t e r  30 
min of hypocarbia. 

COMPARISON OF SCREENING OF HIGH RISK INFANTS BY AUDI- 
TORY BRAINSTEM RESPONSES (ABRs) AND BY PNEUMOGRAMS: 1497 Yvet te  Roberson, K r i s t i n e  McCulloch, Lee Ro Hamilton, 

Dharmapuri Vidyasagar. Univers i ty  of I l l i n o i s  Hospi ta l ,  Depart- 
ments of P e d i a t r i c s  and Otolaryngology, Chicago, I l l i n o i s .  

ABRs a s s e s s  func t ion  of t h e  bra ins temaudi torypathway.  I n t e r -  
wave d i s t ances  r e f l e c t  brainstem conduction time and wave V l a t -  
ency i s  an  index of maturation. Pneumograms a r e  recordings  of 
r e s p i r a t o r y  a c t i v i t y  which a l low quan t i t a t i on  of breathingpauses  
dur ing s leep.  Pneumogram a b n o r m a l i t i e s r e f l e c t  dys func t iono r  immrt  
t u r i t y  of brainstem r e s p i r a t o r y  con t ro l  mechanisms, We compared 
screening r e s u l t s  f o r  15 high r i s k  i n f a n t s  (GA 30.7 + 4 wks), 
BW 1300 + 600 gm) who had pneumograms and reproducible  ABRs and 
were no t  r ece iv ing  theophyl l ine  a t  t h e  t ime of e i t h e r  s c r een ,A l l  
had i d e n t i f i a b l e  waves I and V and 12 (80%) a l s o  had wave 111. 
Sleep po r t i ons  of 12 h r  pneumograms were scored f o r  dens i t y  of 
sho r t  (26 s ec )  apneas (A6/D), % t ime spent i n  pe r iod i c  breathing 
(% PB) and number episodes  ~ ~ / 1 0 0  min ( I P B ~ ~ o o ) .  Rela t ionship  of 
ABR and pneumogram measurements was analyzed by l i n e a r  r eg re s s ion .  
Postconceptual age  a t  t h e  t ime of screeningwas38.5+5.9  wksfor  
ABRs and 38-4 + 5.7 wks f o r  pneumograms. Wave V l a t ency  showed 
s i g n i f i c a n t  c o r r e l a t i o n  wi th  a l l  pneumogram measurements: f o r  
A6/D, r=0,73, p=0.002; f o r  % PB, r=0,67, p=0.007; f o r  iiPB/100, 
r=0.61, p=0.015. Interwave d i s t ances  (1-111, I-V) showedno s ign i -  
f i c a n t  c o r r e l a t i o n  wi th  pneumograms. Thus a s s e s s m e n t o f t h e b r a i n -  
stem aud i to ry  pathway by ABR wave V l a t ency  c o r r e l a t e s  we l l  wi th  
assessment of brainstem r e s p i r a t o r y  con t ro l  mechanisms bypneumo- 
grams. These f i nd ings  s t rengthen t h e  v a l i d i t y  ofboththeABRand 
t h e  pneumogram a s  t e s t s  of brainstem matura t ion and funct ion,  

ATYPICAL CYCLIC MOTILITY (CM) I N  FETUSES OF 

1498 DIABETIC MOTHERS (FDMs). S, Robertson, L. Dierker 
(Spon: J. Kennell), Depts. of P e d i a t r i c s  and Reprod. 

B io l . ,  Case Western Reserve Univ., Cleveland, OH 44106. 
Cycl ic  va r i a t i on  i n  embryonic and f e t a l  movement a t  0.1-1.0 

cycle/min (cpm) occurs normally i n  many ve r t eb ra t e s ,  inc luding 
t he  human, and may play a r o l e  i n  neuromuscular development. 
To determine t he  e f f e c t  of a l t e r a t i o n s  i n  t h e  p rena t a l  environ- 
ment on t he  development of CM i n  t he  human, 23 FDMs (21 c l a s s  
B-D, 1 A, 1 R) were s tudied l ong i tud ina l l y  2-7 t imes  (421, mean 
+ SD) from 23-40 wks of ges ta t ion .  F e t a l  movement was detec ted  - 
by two s t r a i n  gauges on t h e  mother's abdomen and d i g i t i z e d  i n  5 
sec  i n t e r v a l s  during a 14-47 min (2627) period f r e e  of a r t i -  
f ac t s .  Spec t r a l  a n a l y s i s  revealed s t rong  CM a t  .08 - 1.22 cpm 
(.37+.20) i n  a l l  f e t u s e s  (83/95 i nd iv idua l  records) ,  suggest ing 
c y c l i c  a c t i v a t i o n  i s  a robust  proper ty  of t he  immature motor 
system i n  t he  human a s  i n  o ther  ver tebra tes .  However, CM was 
temporar i ly  absent  (i .e. ,for 1 record) i n  12/23 FDMs, vs. 3/29 
normal f e t u s e s  i n  a previous study (<.01). Most parameters  of 
CM were s t a b l e  ac ros s  age, but its frequency began low and 
near ly  doubled (p<.01) from .24+.07 t o  .47+.28 cpm between 26 
and 37 wks, a pa t t e rn  not s een% normal f e tu se s .  During t he  
same period, CM i n  t he  band between .I8 and 1.02 cpm increased 
then decreased (p<.02), i n  con t r a s t  t o  a s teady inc rea se  i n  
normal f e tu se s .  It remains t o  be seen i f  t he  i s o l a t e d  absence 
and a l t e r e d  development of CM r e f l e c t  concurrent metabol ic  
d is turbance  (although the  d i f f e r ences  were unre la ted  t o  newborn 
macrosomia o r  repeated 3rd t r i m e s t e r  bouts of maternal  hyper- 
glycemia), o r  a r e  i n s t ead  sequelae  of e a r l y  neuroembryologic 
changes i n  FDMs. 

ROLE OF 02-HEMOGLOBIN AFFINITY ON THE RESPONSE TO HY- 1499 POXIA OF CEREBRAL BLOOD FLOW IN THE FETAL SHEEP. Adam 
A. Rosenberg, Andrew Har r i s ,  M.  Douglas Jones ,  J r F  

Johns Hookins Univers i ty .  Deoartment of  P e d i a t r i c s .  Baltimore. . *  . ? - -  - 

The inc rea se  i n  ce r eb ra l  blood flow fCBFl wi th  hvuoxia i s  . , , . 
g r e a t e r  i n  f e t a l  than adu l t  sheep. Basel ine  CBF and oxygen de- 
l i v e r y  (OD=CBF x a r t e r i a l  02 content )  a r e  a l s o  h igher  i n  t h e  
f e t a l  sheep desp i t e  a r a t e  of ce r eb ra l  02 consumption (CMR02) 
equal t o  t h a t  i n  t h e  adu l t .  Previous work showed t h a t  t h i s  r e l -  
a t i v e  overperfus ion of t h e  f e t a l  b r a in  i s  i n  p a r t  due t o  t h e  
l e f t  sh i f t ed  pos i t i on  of t h e  02-hemoglobin d i s s o c i a t i o n  curve 
(ODC) i n  t h e  f e t u s .  6 unanesthet ized f e t a l  sheep were s tud i ed  
t o  determine i f  t he  g r e a t e r  response of  CBF t o  hypoxia i n  t h e  
f e t u s  is  a l s o  dependent upon t h e  p o s i t i o n  of  t h e  ODC. Measure- 
ments of  blood gases ,  CBF (microsphere technique) ,  CMR02, OD, 
and t h e  r ec ip roca l  of  t h e  ar ter iovenous  (brachiocephal ic  a. - 
s a g i t t a l  s i nus )  d i f f e r ence  i n  02 content  (1/CaO2-CvO2) were made 
a t  3 l e v e l s  of  CaO2 p r e  and postexchange t r ans fus ion  (ET) wi th  
adu l t  blood. l/CaO2-CvOz=CBF/CMRO2 measures changes i n  CBF i f  
CMRO2 remains s t a b l e  and i s  l e s s  sub j ec t  t o  e r r o r  than micro- 
sphere CBF measurements. P50 increased from 16.6 + 0.5 - 
31.7 + 1.9 Torr  ('SEM) and OD decreased 13.12 + 1.56 - 6.63 f 
0.34 m l . l ~ O ~ - l . m i n - ~  wi th  ET (p <.05).  During hypoxia, CMR02 
was unchanged both p re  and post  ET. The response of l/CaOz-CvO2 
t o  hypoxia was s t eepe r  p r e  ET (p <.05).  These d a t a  support t h e  
r o l e  of  t h e  p o s i t i o n  of t h e  ODC i n  t h e  r egu la t i on  of CBF dur ing 
hypoxia and a r e  cons i s t en t  wi th  a t i s s u e  02 dependent mechanism 
of  CBF con t ro l .  

REGULATION OF CEREBRAL BLOOD FLOW VELOCITY (CBFV) I N  t 1500 Low BIRTH WEIGHT ( m w )  INFANTS WITH HYAL1N-z MEMBRANE 
DISEASE (HMD).  Ted S. Rosenkrantz & Daniel Diana, 

Univ. of Conn. Health Ctr . ,  Dept. of P e d i a t r i c s ,  Farminqton, CT. - .  
(Sponsored by John R. Raye) . 

I n  a d u l t s  a r t e r i a l  oxygen content  (CaO ) and pCO a r e  t h e  
major r egu l a to r s  of  ce r eb ra l  blood flow (?!BF) w h i l e 2 c ~ F  i s  
constant  i n  t h e  f ace  of changes i n  mean a r t e r i a l  blood p re s su re  
(MABP). In  t h i s  s tudy Doppler ultrasonography was used t o  
examine t h e  e f f e c t s  of t he se  f a c t o r s  on CBFV i n  non-asphyxiated 
LBW i n f a n t s  wi th  HMD r equ i r i ng  mechanical v e n t i l a t i o n .  I n f a n t s  
were s tud i ed  on days 1-7, 14 and 21. CBFV was measured i n  t h e  
a n t e r i o r  ce r eb ra l  a r t e r y  f o r  determinat ion of  t h e  Area Under t h e  
Velocity Curve (AUTC)/min. Blood flow ve loc i t y  was measured i n  
t h e  c a r o t i d  a r t e r y  and Dia s to l i c /Sys to l i c  r a t i o  (D/S) determined. 
Hematocrit (HCT), blood gases ,  MABP and LA/AO r a t i o  
(echocardiogram) were measured. CaO was ca l cu l a t ed  from the  
hemoglobin d i s s o c i a t i o n  curve. No i z f a n t  had evidence of  d u c t a l  
shunting on t h e  b a s i s  of  a normal LA/AO r a t i o ,  absence of a 
murmur, normal pu l se s  and a normal D/S r a t i o  (+.32f.09) (mfsd). 
Data a n a l y s i s  (n=61) revealed  a s i g n i f i c a n t  i nve r se  r e l a t i o n s h i p  
between CaO and AUTC/min ( r=.46)  (p<.01).  A s t rong  l i n e a r  
corre la t ion2was found between pC02 and AUTC (r=.40) (p<.01).  
Despite a r i s e  i n  MABP as soc i a t ed  wl th  pos tna t a l  age ( r= .57 ) ,  
AUTC/min was cons t an t  over  t h e  observed range of MABP (29-67 
mmHg). We conclude t h a t  au to regu la t i on  of  CBF i s  p re sen t  i n  
non-asphyxiated LBW i n f a n t s  wi th  HMD and t h a t  t h e i r  CBF i s  not  
pressure-pass ive  a s  previously  suggested. 
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