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S t u d i e s  i n a n i m a l s a n d h u m a n  a d u l t  s h a v e  s h o w n t h a t  
i s c h e m i c b r a i n  l e s i o n s  a r e  a s s o c i a t e d w i t h d y s r e g u l a t i o n  o f  
c e r e b r a l b l o o d  f l o w  (CBF) andlossofpC02-reactivitv. Wemea- 
s u r e d  CBF b y  m e a n s  o f  t h e  i v  Xe-133 m e t h o d  i n  6 0  p r e m a t u r e  b a -  
b i e s  a t  d a y s  1 , 3  a n d  7 ,  a n d  a s k e d  w h e t h e r  ( i)  c h a n g e s  i n  a r -  
t e r i a l w C 0 2 m i a h t  i n f l u e n c e C B F .  a n d  (ii) w h e t h e r o e r i v e n t r i -  
& l a r  i f u k o m a i a c i a  (PVL) m i g h t  impa i rC02- reac ' t iv i ty .Pa-  
t i e n t s :  b i r t h w e i g h t  1 0 7 2 f 1 5 6  g ,  g e s t a t i o n a l a g e  2 9 . e  2 . 1  
w k . U S w a s n o r m a l i n  1 7  ( 2 8 % ) ,  1 4  ( 2 3 % )  h a d s u b e p e n d y m a l  (SEH),  
a n d  11 ( 1 8 % )  i n t r a v e n t r i c u l a r  (IVH) h e m o r r h a g e ;  1 0  ( 1 7 % )  h a d  
increasedparenchymalechodensities ( I P E ) ,  a n d 8  ( 1 3 % )  c y s t i c  
PVL. I n n o r m a l b a b i e s a n d t h o s e w i t h S E H / I V H o n l y ,  a p o s i t i v e  
c o r r e l a t i o n b e t w e e n ~ C 0 2  a n d C B F w a s  f o u n d o n  d a v  3 ( r = 0 . 4 9 .  
p < 0 . 0 1 ,  n = 2 9 )  ; m u l t i p l e  r e g r e s s i o n  showed  t h a t  < h e  i n f l u e n c k  
o f  pC02 was  s i g n i f i c a n t  a n d  i n d e p e n d e n t  o f  H k t ,  MABP a n d  [HbF] 
a t  a l l  d a y s .  T h e  CO2-reactivity ~ % C B F / h n l i g p C 0 2 )  was  mea- 
s u r e d  i n  1 2  i n f a n t s  o f  t h i s  US-group .  Mean: +3.47%/mmHg. I n  
i n f a n t ~ w i t h I P E / P V L , C B F w a s n o t c o r r e l a t e d w i t h ~ C 0 2 a n d m e a n  
C 0 2 - r e a c t i v i t y  s i g n i f i c a n t l y  r e d u c e d  t o  - 0 . 8 5 %  ip < 0 . 0 0 0 1 ) .  
T h u s ,  n o r m a l  b a b i e s  a n d  t h o s e  w i t h  SEH/IVH o n l y ,  h a v e  a C02- 
r e a c t i v i t y c o m p a r a b l e t o n o r m a l  a d u l t s .  I n f a n t s w i t h  IPE/PVL 
show d y s r e g u l a t i o n o f C B F w i t h l o s s o f C 0 2 - r e a c t i v i t y  b e f o r e  
brainlesionscanbevisualizedbymeansofUS.Supp:CIF3.894. 

NEONATAL ULTIIASOIJND IiKAIN SCAN I.'INDIN(;S I'HKI)I(:T 
NEUROLO(;ICAI. AN!) C'O(;NI'CIVK OUTCOME AT EICILT 
YEARS IN VERY PKETERM INFANTS. 1 Baudin, SC Roth. 48 1 Townsend. DC McCormick. AD Edwards, EOR Reynolds. AL 
Stewart. D6part1enr of Poediarrics, University College and Middlesex 
School of Medicine, London. UK. 

We have previously reponed the prediction of  ncurodevclopn~cntal outcome at one and 
4 years from neonatal ultrasound brain scan lindings in a cohon of very prcterm (<33 
weeks) infants (I). To investigate prediclion of outcome at school age 95% of the 
colion wcre re-examined at a mean age of 98 (SD 5) months will1 clinical and 
neurological exan~imtions. usls of hearing, vision, vlsuo-motor inugralion (Beery). 
cognitive functioning (WISC-R, K-ABC) and ndhool achievement (K-ABC). The maic 
results wee: 
NeonllJl vears 
Ulwasound n Impairment Spccial Normal WlSC Achieve. 

Major Minor School + help IQkSD Score 
Normal 92 5(5%) 12(12%) 4(1') 6(6%) 105+15 99213 
Ulsomplicated PVH 39 I(3Oh) 6(15W) I(3R) 2(5%) 102514 98215 
Ventriculardiht 16 4(25%) 4(2S%) 5(31%) 1(6%) 92221 90+23 
Hydrocepll/avophy 15 7(47%) 3(20%) 4(27%) 4(27%) 8 8 ~ 1 6  8 7 9  
Multi[)le regression anslysis confirn~ed: I. Hydrocephalus/cerebral atrophy and 
ventricular dilatation were highly sigailicait independent predictors of 
neumdevelopmental impairment. IQ and school performanu: at 8 years in very preterm 
i11Pants (~<0.001) 2. Neilhcr uncom~licdtcd I'VH nor normal scans were sinnificanl 

of oulcome at 8. 
1. Coslcllo el al., Dcv Med Child Ncurol 1988;30:711-722. 

NEUROLOGICAL IMPAIRMENT AT ONE YEAR PREDICTS 
NEUROLOGICAL AND COGNITIVE OUTCOME AT E I G H l  
YEARS IN VERY PRETEKM INFANTS. SC Rolh, I Baudin. 49 1 Townsend. DC McCorrnick. AD Edwards. EOR Reynolds. AL 
Stewan. Department of Paediatrics. University College arui Mitldlesex 
School of Medicine. London. OK. 

We have previously reponed UIC prediction of ncurodcvclopmcntal outcome at 4 ycars 
from the results of neurodevelopmenlal assessment at one year in a follort of very 
preterm (<33 Geeks) infants (I). At one year infants wcre classilied by the prcscncc 
of  neurological impairment (major, with disability; minor, without disability) and h e  
rcsults of developmenwl testing (DQ). To investigate prediction at 8 years, 95% of 
the cohort were reexanlined at a mean age of 98 (SD +4) months with clinical and 
nsun~logtcal examinations, tcs& o l  hcanig, vihion, vtsG-motor in~cgrnt~oi~ (Ilscry). 
wgniuvc funct~on~ng (WISC-K. K-ABC? and school acllievc~l~cnt (I<-AUC). 111i nldtl 
results were: 
Onc year E~J& vears 
Classif. n DQ Impairment Spccial Normal WlSC Achicvc. 

Major Minor School + help IQ+SD Score 
Normal 131 1 0 3 9  1(1%) 21(16%) 2(2%) 86%)  105+14 99214 
Minor 14 105+6 1(7%) 2(14%) 0 3(21%) 96217 91214 
Major 17 7 9 ~ 1 7  15(88%) 2(12%) 12(70%) 2(12%) 76514 83518 
Multiple regression analysis showed that neurological impairment at onc year was a 
highly significant independent predictor ofoutcomc at 8 ycars (p<0.001) whcrcas DQ 
at one year was not. 
I. Stcwan el al.. Dev Med Child Ncurol. 1988;30:53-63 

LUWls (BW S 2500g) IN A KENYAN RURAL IIOSI'I'I'AL 
Do~~zelli C.P., Tamvsini 6.. Zeni S., Hapiaurdi G . ,  Pruteii C..Muroni M. 

50 Departmerat of Pediatric*. NICU. Uuiveraiiy ol Florence, Italy 
During their post a t  the Department of Obstetrics a n d  Gynaec* 
logy a t  Consolata Ilospital NKUIIU, a ru ra l  hosl~i tal  in Mcru 
District. 230km NE Iligldands from Nuirubi,Kenya, two members 

of our  Department collected da ta ,  through a card system, o n  delivered wo- 
men and their babies, from Jan  1987 to Dee 1988. l'lre total number of deli- 
veries was 10061. The  prevalence of 1.11WIs (Ijw 5 2500g) was 11.5% of the 
total ~ ~ ) p u l a t i o n  (9.5% SGA terlu and  2% prctcrm infants). LUWls (n-1240) 
significantly diffcred from NBWls (bw > 2500g; 11-9621) fur maternal  age, 
~ ~ a r i t y ,  fctal mortality rate. presence of major tnulformations (11 < 0.0001), 
hut  not  fur  previous abortions, sex o r  dytitoc.ic dcliveries. l'retcrm 1,UW in- 
fanta differed from term SCA infants for fetal n~urtal i ty  rate and  lnultiparity 
(p4 .01) .  bu t  not for  malerlial age, purity. ~ ~ r c v i o u a  abortions, dyblueic cleli- 
vcries. sex, major  malformations a n d  provena..cc urea (data  o n  provenance 
area were available only lor  ILlfWIs). Tile single tilost important factor in t l ~ e  
~ ~ r e d i c l i o n  of bw (a stepwiae n ~ u l t i ~ l e  regression was cotnputcd in whicl~ mu- 
ternal  age. parity, previous abort ion,  sex and major malformations were en- 
tered)..waa maternal  age (?-,027). A highly significant rclat iunsbip was 
found between maternal u p  and  weigl~t, wit11 younger and  older nrotllcr dcli- 
veriny the Lightest L b i e a ,  which was b c ~ t  expressed by a second o rde r  poly- 
non~ia l  regression (1-20, p < O.OOOl).Parity was strictly associated with ma- 
ternal age a n d  it was not associated wit11 bw when the independent variable 
'maternal age' was controlled. 

EFFECT 01: NORDIIWDROCUAlARE11C ACID(NDGA) ON 
CEWBIUU. IUSPONSE TO I IYPOXIA IN NEWDOIW PIGLETS. Jane 

51 E. DiCiacomo, Om P. Mishra, and Maria Delivolia-Papadopoulos. 
Dept of I'l~ysiology, Univ of Pelma Scli of Men, Phila. 

Cerebral liypoxia reduces brain cell membrane Na+, K+-ATPase 
activity (ATPase) and increases membrane lipid peroxidation 

(conjugated dienes, CD, and fluorescent compounds, FC). To test the hypothesis 
that NDGA, a n  inhibitor of lipoxygenase, modifies hypoxia-induced membrane 
changes, we measured ATPase, CD, and FC in 8 ventilated newborn piglets. Five 
received 3 mg/kg NDGA N 1 5  min before reducing FiO, (HX). Cerebral hypoxia 
was c o n f i i e d  with 31P-NMR spectroscopy as  a decrease in PCr/Pi and maintained 
for 4 5  min. Three piglets were kept normoxic for 45 min after NDGA (NX). Direct 
effects were assessed by exposing normoxic brain cell membranes to 0.1 
mM NDGA. ATPase (pmole P i h g  protein/hr) by& was 44.1 k7, 39.9k4.9, and 
45.5+5 in HX, NX, and untreated conho]s (C), respectively @=NS). FC ((lg 
quinine suUate/g brain) increased to 0.26%0.05 in HX @<0.05 vs C of 0.18) but 
were not elevated in NX CD were not significantly higher than C in HX o r  NX 
In vine. NDGA reduced ATPase 95% vs activity before exposure. Thus b viva. 
NDGA reduces hypoxia-induced brain cell membrane changes. However, our  
*data, as weU as reports by others that NDGAreduces ceU,.lrr Ol consumption 
(VO,), suggest that NDGA has a direct action o n  cellular met~bolism. Therefore 
the mechanism of its effect during hypoxia may be reduction of Na'. K+-AT~ase 
activity and total cell metabolism rather than inhibition of lipoxygenase. By 
decreasing cellular ATP utilization and to1,  NDGA would ehninate  the mismatch 
between O2 supply and demand during hypoxia, preserving membrane function. 

MODIFICATION O F  BRAIN CELL MEMBRANE Nat,K'- 
ATPASE FOLLOWING RECOVERY PROM SEVERE 
ISCHI2MIC AND HYPERCAPNIC INlURY IN NEWBORN 52 PIGLEIS.  Roy Schneiderrnan. O.P. Mishra. Johanna Kubin. and 
Maria Delivoria-Papadopoulos. University of Pennsylvania School of 
Medicine, Dept. of Physiology. Philadelphia, I'A 

The present study tests the hypothesis that changes in the brain cell membrane Na' K'- 
ATPase are reflected in the kinetic characteristics of the enzyme molecule and are 
specific to the active sites for ATP, Na', K' and strophanthidin. Studies were 
performed in 7 normoxelnic piglets hyperventilated to PaCO, of 8 f  I mmHg for I hr 
and allowed to recover for 6 hrs (ischemic injury) and 8 normoxemic piglets with 
administrdtionof 7% CO, for 90  min (PaCO? 8 4 k 7  mmHg) followed by 2 hrs recovery 
O~ypercapnic injury). Brain cell membranes were prepared and the affinities of the 
Na',Kt-ATPase for ATP. K*,Nai(Km in mM) and strophanthidin(lCS0 in mM) were 
determined in the hypo- and hypercapnic states, and their respective recoveries and 
compared to control. For ATP, Km decreases from 0.78+0.15 in controls to 
0.62k0.11 during h pocdpnia and 0.61+0.12 during hypercapnia. for K' the Km 
changes from 2.36k8.56'in cbntru~s to 4.06+0.37 during h pocdpnia and 1.13*0.09 
during h percapnia, and for Na' the Km icreases from !.43*0.57 in controls to 
8 . 3 3 t 0 ~ 2  during hypocapnia and 6.97*0.4l during h r p n j a .  The ICSO for 
strophanthidin decreases from lx106M in controls to 6x1 M dur~ng hypocapnia and 
7xI0'M during hypercapnia. The recovery phases yielded affinities which were not 
statistically different from the experimental conditions. These results indicate that the 
active sites of Na', K'-ATPase are modified during hypo- and hypercapnia. The 
diri'ermtial alteration of the affinity for K' suggests that during ischemia, 
dephosphorylation and therefore energy release are decreased, while hypercapnia fdvors 
enzyme dephosphorylation. We suggest that the K' site is the critical regulatory site for 
enzyme function in brain cell membranes of newborn piglets. 
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