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To determine possible vascular mediators lhat might explain cerebrovascular 

paralysie associated with perinatal asphyxia, the levels of FT-I. El-3 and BigET 
were studied in 6 lightly anesthetized ventilated 1-5 days old piglets at different 
PaC02 levels in normoxia : normocapnia (NCOZ. baseline BLI), hypercapnia, 
normocapnia (BLZ), hypocapnia. A1 the same time. cerebral blood flow (CBF) was 
measured using radiolabeled microspheres. At BLI. FT-I level was very low in the 
CSF and remained stable throughout the study. In arterial blood. ET-I was low or 
undetectable. Et-3 was detected only during hypercapnia only (31.9 3 9  pg/ml) in 
CSF and remained stable in arterial blood. BigFT levels were similar throughout 
the study and not affected by PaC02 either in CSF and arterial blood. CBF rose 
dramatically as expected during hypercapnia 

NC02 (BLI) HiC02 NC02 (BU)  Low C02 
CSF ET-l (pg/ml) 5-12 5'12 5-14 9 2 4  
CSF BigFT (pglml) 79-70 1 14rpO 6 8 ~ 4 3  11 6 ~ 6 6  
Art BigET (pg/ml) 101.65 10331 96-35 10256 

CBF (70 of BLl) 100 +I4797 +3959 +9.65 
(Mean LSD) 

These data show that hypercapnia or hypocapnia are not associated to any 
signdicant changes in ET-1 levels in CSF The delection of EI-3 during 
hypercapnia might, however, suggest a production of EI-3 The role of El-l in 
the C02 cerebrovascular reactivity remains to be determined 
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To'assess whether  EPO--treatment "is safe a n d  redbces the  need for 
transfusion we randomized 34 preterm infants (BW: 1 1 8 7 k 1 8 0  GA: 
2 8 . 7 z t 1 . 8 ~ )  to a n  EPO and a comoarable control crouo (CON). ~ 8 b  1160 
U l k q w a s  given s.c. every third daj. for six weeks, e'nrly' from  tie 1st  weelr 
of 11 e IIematologic parameters, transfusion re uirernents and  growth  
were followed dur ing  thern and  for six m o n t h  thereafter. To better 
assess in which neonates ElY6 treatment was effective we classiffied the  
E P O  a n d  CON groups into uncom~l ica ted  neonates ( A )  and neonates  
requiring artificial ventilation (B). rhere  were signilicant difTerences i n  
ret~culncvtes between both uncom~l ica ted  and on ventilation neonates in 
the  EPO-woup compared to res eit ive control groups. Ilowever t h e  need 
for transbusion was singificantTy, less oply in the uncomplicated E P O  
group, b u t  not in the  neonales on ventilation (Table). 

I~eticulocytcs N u  orLrnnsSusion 
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EI'OA ( r r = G )  6f2.3 5,Gf 1.5 
>COO5 

0,5i0,8 
p<o 01 

CON A (n=G) 2 ,8 i  l ,d  2,Sf 1 I,GiO,?<O O5 

EI'O I3 (n= 13) 3 i2 .5  4,7f 2 8,15f 5,4 

CONU (11-91 07fOd)<0'05 
p<0.001 

0.7 f 0,3 7 7 1 2 3  
I n  conclusion, earl  ' E P ~  adniinistration reduces the need'for iransfusion 
i n  uneompl lca teY p r e r n a l u r e  n e o n a t e s .  A l l h o u g h  s t i m u l a t i p n  of 
erythropoiesis was  apparent  i n  both uncon~plicated a n d  c o n ~ p l ~ c a t e d  
neonates the  end-result  of increased need for transfusion in complicated 
neonates was related to altered indication of transfusion. 'l'hese infants 
probably require further or late EPO administration after weaning from 
ventilation and  improvement ofclinical condit~on. 
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IOA concentration of an t ioxidants  a r e  found i n  p r m t u r c  babies,  
increasing the r i s k  of ax idant  injury.  Cilfruloplasmin (CP) is a 
pc*rrrfuL p l a s m  ant ioxidant  and t r a n s f e r r i n  (1P) nwy be 100% 
sa tura ted .  

Scm f c r r i t i n ,  CP and 1'F i n  preterm babies (24-32 wks) =re  
c o r r e l a W  with c a r p l i c a t i o n s  of prerwturity.  

CP on day 1 was 0.04 pml/l (range 0.01-0.25). I n  9 babies with 
ROP CP was 0 . 0 8 p m l / l  (0.05-0.11) on day 7 and i n  41 babies without 
1W3P 0.10 pml/l (0.02-0.17) (pC0.02).  I n  113 babies with WD, tlw 
day 7 CP was 0.08 (0.02-0.18) and i n  53 wiLhout BPD, 0.10 (0.02-0.17) 
( ~ 0 . 0 6 ) .  

F e r r i t i n  on day 7 was s i g n i f i c a n t l y  higher i n  L h c  BPD g r q  (17) 
mufian 270 Fpn/l (139-,500) vs 153 (45->500) (p-0.001) and h i g k r  
i n  t . h  lKlP group (10) 216 (139-305) v s  164 ( 4 5 )  500) ( p 7  0.1).  
T r m s f e r r ~ n  was g e s t a t i o n  d e p e n k n t  and was s i g n i f i c a n t l y  l m r  on 
day 1 and 7 i n  W i e s  with ROI' and IWD. 

Im concent ra t ions  of CP and 1T a r e  assccialed with  ROP a r ~ d  L%3. 
R a i d  Fer-ri t ir i  could be due t o  g r e a t e r  a v d i l a b i l i t y  of  i ron  
( b l m l  Lrar~sfusion o r  hilunolysis). Dcltcztion of f r e e  i ron  m l d  
s u b s t a n t i a t e  t k  t i y p t h c s i s  t h a t  fe r rous  i ron  p r a m t e s  oxidant 
in jury .  
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I n  a d u l t  i n t e n s i v e  care  a d  during ECMO i n  neonatal  medicine 
cSv02 i s  used as  an  i n d i c a t o r  of t i s s u e  oxygenation The usefu l lness  
of cSv02 i n  s i c k  newborn i n f a n t s  has not  been proven ye t .  For this 
we used a n  oximeter system (Opticath, Abhtt Laboratories,  Chica- 
go,IL), t h a t  al lows continuous measurement of t h e  oxygen s a t u r a t i o n  
This oximeter system includes a douhle lumen 4F ca the ter ,  which was 
p laced  i n  t h e  r i g h t  atrium v i a  t h e  umbilical  v e i n  I n  o r d e r  t o  de- 
termine t h e  accuracy of t h e  oximeter system readinqs we  compared i n  
81 samples t h e  cSv02 readings with blood ,..Csthe '(4 $ a"Urat10n 
sanrples withdrawn through t h e  c a t h e t e r  i n  
1 4  preterm ard f u l l t e r m  neonates. 

OSM 3 Hemximeter. 
were immediately analyzed wi th  a Radiometer . . .. 
Results: The cSv02 measurements were s i g n i -  lo 

f i c a n t l y  c o r r e l a t e d  wi th  t h e  simultaneously 
obtained c a t h e t e r  sample s a t u r a t i o n  Corre- 'O 

l a t i o n  coef f ic ien t :  r=0. 93; (p<O. 001); Re- 
qress ion  e q u a t i o x  Y=1.66+0. 97X; Standard lo r-0.03 (P< 0.001 
Error  of Estimate: 4.4; I n  v ivo  c a l i b r a t i o n  
was requi red  only when t h e  c a t h e t e r  values ,o 

oo ,o ,oQ 
a r d  t h e  measurements d i f f e r e d  m r e  than 5%. ~emoxlmstsr, x saturation 
Conclusion: The repor ted  values obtained through t h e  f i b e r o p t i c  
c a t h e t e r  seem t o  represent  r e l i a b l y  and accura t ly  t h e  c e n t r a l  venous 
s a t u r a t i o n  i n  t h e  s i c k  newhorn infant.  

IN VITRO MODELS O F  MICROCIR.CULATION IN T l l E  IIUMAN 
FETUS, NEONATE A N D  ADULT. Otw~n I.~nderk;irnn. Achirn A. Stadler. 
E u e e ~ ~  P. Zilow, Division of Neonatology. University of Heidelberg, Germany. 

1ntrnvit;ll studies on microcirculation in humlu~s have been limited to superficiiil 
structures such as the skin or eye. We have used the lubric;~tion theory to describe 
blood flow in c;ipillaries with dianierers of 3 to 6 run. According to this model red 
blood cell (RBC) surfiice area and volume, pIasnx\ viscority and capillary diameter 
determine ille necessnry driving pressure for a given RBC flow velocity. the 
intr;lc;lpillary I~eni;~tocrit and blood viscosity, and the criticnl capill:iry di;ilneter for 
RBC p:issage. Pliisnin viscosity determines tlic l'riciion in ihe gap betwzen RI3C iind 
cnpil1;iry w;ill ("lubrication"). Plasma viscosity (tube viscometer), surface area and 
volume of RBCs and the validity of the rnodel (micropipette sysiem) were studied 
using blood from 10 adults and cord blood from 10 fetuses (18-22 wk), 20 preterm 
(24-36 wk) ;ind 10 full-term neonates. 
Rrslrlrs. I'l;ism;~ viscosity increased with incrc;isinlr, maturi~y due to risinlr, p1asni;i 

111 ihe \;\me ll~edium, fet;il ;,lid ineon;ital RDC; req~~ire 27% (tern1 neon:ites) id 100% 
(fetuses) lil,gller driving pressures than adult RBCs to achieve the necessary 
e l o ~ ~ g ; ~ ~ ~ o i l  lor p;~ssillg illroi~gll ;I 3 .5-~rn  c;ip~ll;i~y. Ilowevcr, tlic difl'ere~~t RBCs 
require sirnil;ir driving pressures if the cells ;Ira suspei~ded in the corresponding 
iii~tologous pl;lsni;i. l'llis suggests th;it the diaildv:intngc of tlic large .\ize of neonatal 
KUCs is coml~e~isated Ibr by the low plasma viscosity. Ulood viscosity is 9% (tenn 
i~eon:ltes) to 29% (fetuses) less than in i~tiults. Below ;I critical vessel di:~meter (3.3 
urn for ndults, 3.6 hiin for full-term neonates, 3.8 pin for preterm infal~ts, and 4.1 pm 
Tor fetuses), the driving pressure and blood viscosity Incrensse steeply :is a result of 
rising ltictioll bctween RBC and verse1 w;~ll. Direct niicroscopic observation of 
RBCs flowing in pipettes with di;inieters of 3.5 and 4 pm stlowed the validity of the 
modcl. 

EFFECXS OF NEONATAL POLYCY'I'fEMIA AND IIEMODILUTION ON CAPIL- 
LARY PER17USION. Mikael Norman, Bengt Fagrell* and Peter Herin. Dept. of 
l'ediatrics, K;uolinska and St. Goran's I-lospitctls and *Dept. of Medicine, Karolinska 
klospital, Karolinska Institute, Stockholm, Sweden. 

The effects of neonatal polycythernia (venous hematocrit 2 70 %) and hernodilution 
on nutritive capi1l:iry perfusion were studied by a videophotometric microscopy 
technique. The capillary blood flow velocity (CBV) in the nailfold was n~easured in 
12 polycyther~iic neonates, before and after treatment with hemodilution to an 
expected heni;~tocrit of 55 %,and in 13 healthy controls (hematocrit S 65 %). During 
niicroscopic recordings, the infants were cot-clothed and slept in room temperature. 
l'he CUV in the patients was 0.1 1 (0.02 - 0.34) mnds and in the healthy controls 

0.30 (0.17 - 0.44) mm/s ( p  < 0.01, median and range values). The degree of 
achieved Ilcmodilution varied considerably. l'he CBV after hemodilulion incrcased as 
a function of h e  decrease in venous and capillary hematocrit. The highest correl;itioo 
was found between the absolute change in cnpillary he11i:itocrit (range -20 - 0 %) 
and the rclative change in CUV (range -14 - + 733 %) (r = - 0.')8,11 i 0.001). Tile 
posoatal age (range 6 - 96 h) contributed significantly to the variation in results. Tlie 
polycythernic neonates studied during the first day of life (n = 7) had ;I very slow skin 
capillary perfusion :ind responded to treatment with a more pronounced increase in 
CBV did ilie older patients. 

Conclusion: An insuffic~ent capillary perfusion may be involved in the pathopliysio- 
logy responsible for the morbidity associated with neonaval polycythen~ia. 
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