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During hypoglycemia (HG), cerebral blood flow (CBI:) typically increases. To 
evaluate if this is caused by the cerebral vasodilator ADO, we used microdialysis 
and hydrogen clearance to measure ADO, and local CBF, respectively, in the 
frontal cortex of newborn piglets during normoglycemia (NG) and insulin-in~luced 
HG (blood glucose (GLU) < 1.4 mmolll). ADO, was measured with HPLC from 
20 min dialysate samples (artificial CSF containing no GLU, 2 pll~nin). 
RESULTS: Blood GLU correlated with ADO, (r=-0.38, p=0.003) and CBF 

(r= -0.42, p=0.003). HG caused a mean increase in ADO, of 90%, and in CBF 
of 35%. Values below (mean f SEM): 

NG HG 
ADO, n M  (n = 9) 95 + 1 l 162 +_ 28 @=0.041) 
CBF ml/minI 100g (n=6) 3 8 f 4  5 0 & 7  
Simultaneous perfusion of the contralateral frontal cortex with CSF containing 

GLU (3.6 mmolll, n=5) caused no increase in ADO, or CBF, thereby eliminating 
any correlation with blood GLU concentration. 
CONCLUSION: Cerebral ADO, increases during systemic HG in newborn pigs 

concomitant with increases in CBF, suggesting adenosine involvnient in the 
mediation of HG hyperemia. 

COMPARISON BETWEEN PERIPHERAL AND CENTRAL OXYGENATION DURING 
BOTTLE FEEDING IN PRETERM INFANTS: A NEAR-INFRARED 
SPECTROSCOPY STUDY (NIRS) Kurt von Siebenthai, Ilsc Jonkers, 
Hans Danlels and Paul Casaer. Deyartment of Pdedidtrics, 
University Hospital 'Gasthuisberg', Leuven, Belgium 

I~maturity of cardiorespiratory control in preterm infants 
has been related to inefficient feeding behaviour. We used 
NIRS to dssess whether these infants become hypoxic during 
feeding.According to their drlnking efficiency 21 preterin 
infants with a gestational age of 33-38 weeks, have been 
considered to be good or bad drinkers. The latter (N=12) 
showed an overall decrease in oxygen saturation (Sat!, 
whereas in the aood drinkers (N=9) no sinaificant chanaes in 
Sat was found Resu1ts:Sign Test.:significdnt++,not signif.--) 

I sat02 (Hbvol 1 Hb02 ] Hhrcd I Cvtad3 
Good I - -  - -  -. -. . - 

Bad I + + + + +  - - -. 

In the bad drinkers the total haenioglobin volume (FlbVol), 
the sum of oxygenated (Hb02) and reduced hacmoglobin 
(Hbred), increased in 10 of 12 newborns. This incre~rlcnt 
was due to a consistent raise in ilb02, that we did not 
expect I n  peripheral deoxiyenatlor~. Cytochrolne aa3 (Cy t 
aa3), an index of intracellular 02 availahllity did not 
change significantly. 
Conclusion: In spite oE peripheral hygoxia, preterlns 
considered to be bad drinkers do not have signs of central 
hypoxia. They seem to have adequate autoregulation to 
mairltain sufficient 02 supply to the brdln. 

INnIXWE OF DIFFERENT KDERATE L 5 X G  OF NECNATAL HYPOXIA IN RPLP 
BEHAVIOR. EFFECrS IN MRZE TEST WSQLVTION. 
F. CarratalB, M. Moya, E. Ferrer. Ped. Cep. Wsp. San Juan. 
University of Alicante. Alicante. Spain. 
Sligth hypoxic-ischenic perinatdl event can originated s m  pro- 
blem in later neumkveloprent. The aim of this job is to show 
the effects of tho levels of hypxia in a rmze test resolution. 

T h r e e  groups of wkom Wistar rats were placed in an expsure 
c-r. They were keep in their mtkrs' cages till -ng (day 
21). Dayj 25 and 26 t h y  here suhnitted to m z e  trials. After 
fasting from day 28 until 30th, they here suhnitted again to a 
new m z e  trial. The variable validating tke anirrals' tehaviour 
was the nunker of squares crossed in the m z e  resolution (32). 
Results and statistical anal is^ ( W A )  are as follows: 

Vol a Size kath Dav 25 Dav 26 Dav 30 

SHAM 21 28 2 41.1t23.0 32.2t19.1 27.4t16.8 ~ 0 . 0 5  , 
(Expsure conditions : Tire15 nun; Wq1'€=24'42) 

V5 group obtained a test profile in the learning capacity than 
V10 group. N m k r  of errors (SC) decreased drmtically in V5 as 
happnd wiht SH group, while V10 m i n e d  the s m  level of the 
first trial. H3wwer w? are cot sure if these effects can be 
exclusively related to tke absence of p r e s d  hamiicap rats w b  
died, or to any other genetic/envirunrrental factor. 

EFFECT 01: FRLiQULNCY OF UTERINE CONTRACTIONS O N  IIUMAN FETAL 
CEREBRAL OXYGENATION MEASURED BY NEAR INFRARED SI'ECTROSCOL'Y 
(NIRS) D.M.Pccblcs, A.D.Edwnlds. J S.Wy;lll, A.P.Bisl~op, M.Copc, D.T.Dclpy, 
E.O.R.llcynolds. L)e,~orrnrenrs of Puediurrirs, Ob\terrics, 'rr~d MCL~ICU[ PI~y~ic.s arid 
Ilrour~gir~eerr~~g, Ur~iversrry College und Mihllesex Scl~ool of Medlcrr~e, Lonrlorr, UK. 

l'lic [)u~l)osc oi dris ~nvcsl~golion was lo sludy ll~e clicct ol ulcri~lc con~raclion 
Ircquc~icy o11 llic ccrcbr.~l co~~ccnlralio~~s ol oxyl~;iemoglobin (I IbO,) and dcoxylr;~e~noglobi~~ 
(Ilb) mcasural by NIRS. Two optical librcs wcrc p1;lccd VI;I tllc eeivrx ;11 ;I lixcd dis1;mcc 
(3 or 4 ems) I'ronr c:~ch olhcr on ltic scalp ol 8 tern1 Iclurcs'. For each Iclus hclwecn 45 and 
60 mlns of conlllluous data whcrc cxlcm;ll locogrilphy clc;~rly de~iionslraled uLerinc 
conlr,lcllons wcrr: :i~l;~lyscd Changes in ccrcbr:il [I lbO,l and [I lbl were calcul;~lcd Ijoni Ihc 
sLdn or one colllr;lclio~r lo lhal ol'llie nexl and wcro rcl:~lcd to tllc lrrnc ir~terval bclwcen Il~e 
two conlr;~cliolis (~irc;~surcd fro111 pcak lo peak). 

~nkcrval (~ntnr) 1.00 - 1.09 2.00 - 2.99 3.00 - 3.99 4.00 - 4.99 5.00 - 55% 

[I 1 43 5 1 19 6 5 

I 
' meen 2 Sl) (lcmol I(H)g ') 
Tlc rcsulls Tl'ilblc) allowed lhnt (I) AIHb0,J w.ls ~x)s~l~vcly and A[llb] ncg;~livcly ~lalcd 
lo conlracllon 1rl1crv;ll (p<O.WI, ANOVA).(?,) A1 conlraclio~l intclvals < 2 mins the usu:11 
linding was ;I kill in 1 llb0,) ilnd II rise in [Ilb]. WC COIICIU~C: dill[ shon corilra~~io~~ inlcrvids 
were sssoci:llcd with inlrilccrebral dc$aluralion. 
(1) D.M.l'ccblcs el ;!I. Aln J Obstcl Gyrlecol (in prcsa). 

EFFECT OF CHANGES IN INTRACRANIAL PRESSURE ON CYTOCHROME 
AA3 (CYTAA3) AND HAEMOGLOBINVOLUME (HBVOL): A NEAR INFRARED 
SPECTROSCOPY (NIRS) STUDY Kurt von Siebenthal, Amerins van 
der Vlugt, Hugo Devlieger and Paul Casaer. Department of 
Paediatrics, University Hospital, Leuven, Belgium 

Treatment of posthaemorrhagic ventricular dilatation in 
neonates is still a matter of debate. In 8 neonates between 
26 and 31 weeks with posthemorrhagic hydrocephalus the 
effect of a decrease in intracranial pressure (ICP) on 
cerebral oxygenation was evaluated by NIRS. Lumbar puncture 
(LP) had been performed postnatally between 31 and 38 
weeks. All infants had intraventricular haemorrhage grade 
I11 or IV (Papille). Results:(range of the differences 
between before and after LP in micromoles/liter) 

l~roup 1 (N=41 I Grouo 2 (N=4) 
Cytaa3 10,249 to 1,611 (-1.085 to 0,063 
HbVOl 
Using Cytaa3 as an index of intracellular 02-availability 
and HbVol, the sum of oygenated and reduced haemoglobin as 
a measure of cerebral blood volume, neonates in group 1 
with a fast increase of headcircumference, large diastasis 
and bulged fontanel exhibited a significant raise in Cytaa3 
and ~ b v o l  (~wU:<0,05) In group 2, which did not have the 
above ment~oned clinical slgns of ICP, Cytaa3 remalned 
stable or decreased,while HbVol showed a small raise. These 
findings gives new inslghts in the pathophysiological 
understanding of increased ICP and could have an ~mpact on 
the therapeutlcal procedure. 

CEREBRAL CllANGES IN CYTOCIIRCW aag AS AN INDICATOR OF BILIRUBIN 
UNCOUPLING OP OXIDATIVE PHOSPIIORYLATION. Paul Y.K.Wu, Frans F.Jobsis 
and Avis L. Sylvia. Dept. of Peds.,Univ.of So.Callfornia,and Degt. of 
Physiol., Duke Univ., Los Angeles and Durham, U.S.A. 

'he flow of electrons from substrates through Lhe mitochondria 
respiratory chain to cytocl~rome aa3 (Cyt sag) and 02 provides the 
energy for AT1' production by oxidative phosphorylation (OXPIIOS). 
Bilirubin by uncoul~ling OXPllOS interfers with this process. This 
should result in an increased flow of electrons and thereiore a 
tendency for Cyt aa3 to become more reduced. A near-infrared, 
sultiwavelength, differential spectropl~otometcr was used to test 
whether lryperbilirubinemia alone or in association with hyperosmolar 
opening (IIOSMO) of blood brain barrier (BBB) can affect the redox 
state of Cyt aa3. Eight anaesthetized rats, m.wL = 229 g were 
studied. l:ollowir~g acl~ievement of a steady staLe of 30% inspirod 02 
the rats received an IV infusion of bilirubin, dissolved in 0.1 N 
NaOll, 4% a1bumi.n in 1 M PO4 buffer sol.,calculated to reach a Se. 
bili.conc. of 30 mg/dl. Hyperbilirubinea~ia alone caused a slight or 
no reduction in Cyt aa3, oxygenated Hb (Ilb02) or blood volume (BV). 
Ilowever, in con~bination wiLli IIOSMO of BBB with IV infusion of 1.6M 
arabinose sol., thcrc was a significunt reduction of Cyt aaj, 26-47% 
of total labile signal, smaller changes in IlbO2 and an increase in 
IIV. A second dose of arabinose caused an exaggeration of tl~cse 
changes. S-i~silar sLudies with 5 newborn piglets yielded similar 
results. We conclude that changes in the redox state of Cyt aa3 
can be developed as an index of bilirubin toxicity. Near-infrared 
spectroscopy ,nay be used to amplify clinical and biochemical 
findings and nssess the risks of hyperbilirubinemia. 
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