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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) a n d l o s s o f p C 0 2 - r e a c t i v i t y .  Wemea- 
s u r e d C B F b y m e a n s  o f t h e i v x e - 1 3 3 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 p C 0 2 m i g h t  i n f l u e n c e C B F ,  a n d  ( i i )  w h e t h e r p c r i v e n t r i -  
c u l a r  l e u k o m a l a c i a  (PVL) m i g h t  i m p a i r  C 0 2 - r e a c t i v i t y .  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 . L t 2 . 1  
wk. US 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 (18%) 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 p C 0 2  a n d C B F w a s  f o u n d o n  d a y  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  s h o w e d t h a t t h e i n f l u e n c e  
o f p C 0 2 w a s 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 ,  MABPand [HbF] 
a t  a l l  d a v s .  T h e  C 0 2 - r e a c t  i v i t v  4 %CBF/&runHq ~ 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  ~ ~ l ~ r o u p .  ~ e a n : - / 3 . 4 7 % / m m ~ ~ .  I n  
i n f a n t s w i t h I P E / P V L ,  CBFwasnotcorrela tedwithpC02andmean 
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 %  ( p <  O.GO01). 
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 v c o m ~ 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 G g u l a ' t i o n  o f  CBF 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 b r e  
b r a i n  lesionscanbevisualizedbymeansofUS.Supp:clF3.894. 

NEONATAL ULTllASOUND BRAIN SCAN FINDINGS PREDICT 
NEUROLOGICAL AND COGNITIVE OUTCOME AT EIGHT 
YEARS IN VERY PKETERM INFANTS. J Baudin, SC Roth, 48 1 Townsend, DC McCormick. AD Edwards, EOR Reynolds. AL 
Stewan. Deparlmenr of Paediulrics, Universiry College and Middlcsex 
School of Medicine, London. UK. 

We have previously reponed the prediction of neurodcvclopn~ental outcome at one and 
4 years from neonatal ultrasound brain scan findings in a cohon of very prelenn (c33 
weeks) infants (I). To investigate prediction of outcome at school age 95% of the 
cohon were re-examined at a mean age of 98 (SD +4) months with clinical and 
ncumloglcal exanllnatiom, l e s u  of I I C ~ I I ~ ,  vir~on. $ ~ ~ o - m c N o r  ~nlcgr~lion (Bccry). 
coarlllive lun~t~onirla (WISC-H. K.ABC) ~ n d  school vch~cvement (K-AHC) l'ls malr 
reCults were: 
Neonatal vears 
Uluasound n Impairment Spccial Normal WlSC Achieve. 

Maior Minor School + h e l ~  IO+SD Score 
Normal 92 s(<%) 12(12%) 4(4%) 6(641j 10'5;_15 9 9 ~ 1 3  
Uncomplicated PVH 39 1(3%) 6(15'%) I(3R) 2(5%) 102214 98215 
Ventricular dilat 16 4(25%) 4(25%) 5(31%) 1(6%) 92221 90+?3 
tlydmcepll/iluophy 15 7(47%) 3(20%) 4(27%) 4(27%) 88216 87+5) 
Multi()le regression an~lysis confirnied: I. tlydmcephalus/cerebral atrophy and 
ventricular dilatation were highly sign~licarlt indepcndenl pr41ctors of 
neumdcvelopmental impairment. IQ and school performance at 8 years in very pretenn 
itilants (pcO.WI) 2. Neither uncomplicated PVll nor normal scans were significant 
predictors of outcome at 8. 
I. Coslello el al., Dev Med Child Neurol 1988;30:711-722. 

NEUROLOGICAL IMPAIRMENT AT ONE YEAR PREDICTS 
NEUROLOGICAL AND COGNITIVE OUTCOME AT EIGIIT 
YEARS IN VERY PRETERM INFANTS. SC Rob. 1 Baudin, 49 1 Townsend. DC McCormick. AD Edwards. EOR Reyl~olds. AL 
Stewan. Dcpartmenr of Pacdiarrics, Univcrsiry Collcgc ami Mtddlescx 
School of Medicine, London. UK. 

We have previously rcponed the prediction of neurodevelopmental outcome a1 4 ycar; 
from the results of neurodevelopmen~ assessment at one year in a cohon of very 
preterm (<33 Seeks) infants (1). At one year infants were classified by the presence 
of neurological impairment (major, with disability; minor, without disability) and the 
resulls of developmental teaing (DQ). 7b investigate prediction at 8 years, 95% of 
the cohon were recxanlined at a mean age of 98 (SD +4) months wilh clinical and 
ncumlogical examinations, tests of hearing. vision. visuo-motor inlegratio11 (Bccry). 
cognitive functioning (WISC-R. K-ABC) and school achieven~ent (K-ABC). l l le  maill 
results were: 
One year vears 
Classif. n DQ Impairment Spccial Normal WlSC Achieve. 

Maior Minor School + heln IO+SD Score 
~ o m a l  131 10329 ~ ( i % )  21(16%) 2(2%) 8(6%j 1Oj;_14 99214 
Minor 14 105+6 1(7%) 2(14%) 0 3(2141) 96217 91214 
Major 17 7 9 ~ 1 7  15(88%) 2(12%) 12(704) 2(12%) 76214 83218 
Multiple regression analysis showed that neumlogical impairment at one ycar was a 
hichlv similicant indeocndent oredictor ofoutcomc at 8 vcan ( ~ 0 . 0 0 1 )  whcrcas DO - ,  . . 
at one year was not. 
1. S t w a n  et al.. Dev Med Child Neurol. 1988;30:53-63 

I.UWls ( B W S  250Ug) IN A KENYAN 11UKAL 1LOSL'L'I'AL 
Oorizelli C.P., Tarnashi B., %sni S., Iiultiaurdi C., Proleti C..Muroni M. 
Depnrlmer~l 01 Peditl~ricr, NICU. Uuiveranry c , l  Florence, Italy 50 During their post a t  the Department of Obstetrics a n d  Cynaec* 
logy a t  Consolata Ilospital NKUIIU, a ru rn l  hosl~i tal  in Mcru 
District. 230km NE l ~ i ~ l l l a n d s  from Nairobi.Kenya. two members 

of our  Department collected da ta ,  tllrougll a card system, o n  delivered wo- 
men und their babies. from Jan  1987 to Dee 1988. The  total number of deli- 
veries was 10061. The  prevalence of 1.IlWls (bw < 2500g) was 11.5% 01 \Ire 
total ~ ~ ~ p u l a t i o n  (9.5% SCA tern1 ancl 29'0 prcwrm ioLnts) .  LUWla (11-1240) 
significantly differed frorn NBWIs (bw > 2500g; 11-9621) fur  maternal age. 
pari ty ,  fetal mortality rate, presence of major n~ulformations (11 < 0.0001), 
hut  not  fo r  previous abortions, sex o r  dys1oc.i~ deliveries. Pretcrm LUW in- 
farrts differed from term SCA infants for fetal nlor~al i ty  rate and  ~ n u l t i p a r i t ~  
(pd .01) .  bul  not fur maternal age, parity. previous abortions, dybtocic deli- 
veries. sex, rnujor malformations anrl pruvcna..cc area (data  o n  provenance 
area were available orlly for IL1lWls). Tlre single illoat important factor in the 
prediction of bw (a stepwise o ~ u l t i ~ l c  regression was co~npu ted  in wlricl~ ma- 
ternal  age. parity, previous ahorl ion,  sex and major malformations were en- 
tered)..was maternal age (?-,027). A lligl~ly significant relat ionsl~ip was 
found between maternal age a n d  weight, with y u u n g r  and  older mother deli- 
vering the liglltest babies, which was best expressed by a second o rde r  poly- 
nun~inl  regression (r-20. p < O.OOOI).Parity wan utrictly associated wit11 ma- 
ternal age a n d  it was not associated witlt IJW wllen the independent variable 
'routernu1 age' was controlled. 

EFPCCI' 01: NORDIINDIL0CUNNLI::IIC ACID(NffiA) ON 
CEIU'.I3IUU. IUSPONSE TO 1 PIPOXIA IN NI:WBOIIN I'IGWTS. Jane 
E. DiGiacomo. Om P. Mishra, and Maria Delivo~ia-Papadopoulos. 51 Dept of I'lrysiology, Univ of Penna Sch of Med, Phila. 

Cerebral hypoxia reduces brain cell membr;ine Na', K+-ATllase 
activity (ATPase) and increases membrane lipid peroxidadon 

(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 m u k g  NDGA N 1 5  min before reducing FiO, (HX). Cerebral hypoxia 
was confumed with 31P-NMII spectroscopy as  a decrease h PCr/Pi and maintained 
for 4 5  min. n u e e  piglets were kept normoxic for 4 5  min after NDGA (NX). Direct 
effects were assessed by exposing normoxic brain cell membranes to 0.1 
mM NDGk ATF'ase (pmole Pilmg protein/hr) b & was 44.1 t7,39.9%4.9, and 
45.525 in HX, NX, and untreated controls (C), respectively @=NS). FC (pg 
quinine sulfate/g brain) increased to 0.2620.05 in HX (pc0.05 vs C of 0.18) but 
were not elevated in NX CD were not significantly higher than C in HX o r  NX 

NDGA reduced ATPase 95% vs activity before exposure. Thus viva. 
NDGA reduces hypoxia-induced brain cell membrane changes. However, our  
vitro data, as well as  reports by others that NDGA reduces cell<.lrr O2 consumption 
-T- 

(VO,), suggest that NDGA has a direct action o n  cellular met~bolism. Therefore 
the mechanism of its effect during hypoda may be reduction of Na', K'-ATPase 
activity and total cell metabolism rather than inhibition of lipoxygenase. By 
decreasing cellular ATP utilization and CO,, NDGA would ehninate  the mismatch 
between 0, supply and demand during hypoda, preserving membrane function. 

MODIFICATION O F  BRAIN CELL MEMBRANE Nat ,K+- 
ATPASE FOLLOWING RECOVERY FROM SEVERE 
ISCHIIMIC AND HYPERCAPNlC INJURY IN NEWBORN 52 PIGLEIS.  Roy Schneiderman O.P. Mishra Johanna Kubin and 
Maria Delivoria-Papadopoulos. i)niversity of $ennsylvania ~ c h d o l  of 
Medicine, Dept. of Physiology, Philadelphia, PA 

The present study tests the hypothesis that changes in the brain cell membrane Na+,K'- 
ATl'ase are reflected in the kinetic characteristics of the enzyme molecult! and are 
specilic to the active sites for ATP, Na', K' and slrophanthidin. Studies were 
performed in 7 normoxelnic piglets hyperventilated to PaCOz of 8 k 1  mmHg for I hr 
and allowed to recover for 6 hrs (ischemic injury) and 8 normoxemic piglets with 
adminisrrarionof 7% CO, for 90 min (PaCO, 8 4 k 7  mmHg) followd by 2 hrs recovery 
Olypercapnic injury). Brain cell membranes were prepared and the affinities of the 
Na',Ki-ATPase for ATP, K*,Na+(Km in mM) and strophanthidin (ICSO in mM) were 
determined in the hypo- and hypercapnic states, and their respective recoveries and 
compared to control. For ATP, Km decreases from 0.78f 0.15 in controls to 
0.621t0.11 during h pocapnia and 0.61 i 0 . 1 2  during hypercapnia. for Kt the Km 
changes from 2.361t8.56in controls to 4.06k0.37 during h pocbpnia and 1.13*0.09 
during h ercapnia and for Na' the Km increases from {.43*0.57 in controls to 
8.33+0.7! during hypocapnia and 6.97f0.41 during h er~apnia The IC50 for 
strophanthidin d e c r a e s  from lx106M in controls to 6xl8M;uring hypocapnia and 
7xIO"M during hypercapnia. The recovery phases yield4 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 
differential alteration of the affinity for K' suggests that during ischemia, 
dephosphorylation and therefore energy r e l a e  are decreased, while hypercapnia Favors 
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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