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Prote c t ive e f fec t of s uperox i d dismu
tase (SOD) on severe lung damage
caused by xanthine oxidase (XO).

O.D.SAUGSTAD, M.HALLMAN, G.BECHER*, A. ODDOY*,
B. LACHMANN*.
Dept.of Pa ed.,The Nat ional Hospital of Norway,
Os lo,Childrens Hospital , Helsink i and Research
I ns titute for lung diseases, Berlin-Buch,GDR.
During post hypoxic resuscitat ion the hypoxan
t hine-xanthine oxidase s ystem creates free
oxygen radica ls. The e ffect of free ox yg en
radicals on t he lungs were studi ed by applying
1 U XO into the trachea of guinea pigs . Lung
compliance and arterial blood gases were moni
tored. Compliance and Pa02 decreased (p <O.Ol)
after application of XO in 1 ml saline (3 mIl
kg), when compared with saline alone. SOD
(20000 U) prevented the effect of XO. When
ve nt i l a t i ng with a peak pressure of 20 cm H20
20 minute s a fter appl ication of the fluid the
data were:

XO NaCl XO+SOD SOD untreated
Compliance 0.13 0.27 0.24 0.30 1.00
ml/cm H20.k9 ±0.07 0.11 0.06 0.10 0.20
pa02 10 .8 13.7 14.4 13.7 16 .4
kPa ± 2.4 1. 9 2.1 2.1 0.9
The data demonstrate that XO potently damages
the lungs probably through 02- formation since
SOD prevents the effect. The SOD effect lasts
about one hour. The data also show that there
is a dramatic effect on healthy lungs when
saline is applied i nt o the trachea. This
raises the question whether randomised studies
for surfactant treatment are justified.

NEURAL 1UIE lE'KTS (lf lD) : fAMILY SlUIllES. .hc:ek J .36 Pietrzyk, !lcl§lan Ft:nansId. 1st Department of Pedtatr-tce,
Institute of Pediatri cs, Kraka.I, PolaOO.

A populaticn of 360 families. with at least one dilld with
_ lor myelanen1rweele or encepla1anen1rweele was

aacerta1ned by dUple selectia1 in the Scuthern f'ol.a.OO W'iere the
birth prevalence of N1Dis 0.89/ 1000. lhe probability of
ascertaime1t1l"'eqwlled 0;64; 1he populaticnbirth prevalence of
tm>_ the prevalence of N1D"""'1!: the probards' sibs were used to
cereneeethe relative ris< an:! he'i tablllty. Q:q>lex
amlysis by the meth:XI of nmdm.m l1kellh:x:d was -wlied in an attaJpt
to d1scr1minate betwee'1 the hypotheses of siIllle 10aJs ard tilat of

U1der Ill.l1tifactorlal irtleritanoe. A
Yll<CNS in FOR11lAN fer Cyller 72 ax:C<Jll'l.Il:er was preapred. 1he
reorrence ri s< of tm>alalg the probands' sibs was 3.11); 1.6.

about. 39 tires (:x:=181 .31 p < 0.0005) the population
prevalence at birth. 1he heritability calculated cn the r"e!!1'OSs1cn
of sibl ings on propoattd was 7. lhe resJlts of ocuplex
""8l"@ticn analysis excluded the hypothesisof Ill.l1titactorlal
lrt1<rltance ('/:= 18.186 df=46) . 1he hypotheses of b«l allele
m:x:Iel at a single alIt..ooa:lB.1 1oa.ls N.t the data with m.x::h better
cteetee of eoactrees. Imrg the hypotheses the best C01fonnlty
( OX; = 9.375 df=45) was coeerved fer additive IIXldel (d = 0.5) with
penetranee t.,-{),605 an:! treqlency of x =0.5%. 1hese
resJ1 ts tilat mjor additive _ ml8>t be responsible for
N'ID .t.meritance .

STUDY ON PATHOGENESI S OF RESPI RATORY FAILURE37 IN ACUTE LUNG INJURY. B. LACHMANN·, M.
HALLMAN. Chi l dre ns " Hospi tal , Univ . Hel s inki ,

Finland, and I ns t i t. Lung Diseases, Berlin. DDR.
Re sp iratory distress syndrome in th e newborn res embles

acute severe r esp iratory failure (ARF). ARF is assoc i atai
\..'ith a number of ethiologies that cause diffuse lung in
j ury. Hyper-Immune rabbit serum against gui nea pig lung
proc e t ns (ALS) i nduc es acute fat a l re spirat ory fai lure
s imilar t o ARF [Pad f atir-L e 14, 211 , 1975). We have s tu di ed
movement of molecules i n and out o f th e airways wi th in
30 mi n after i ntravenous ALS. Guinea pigs that re c e i ve d
sali ne or normal rabbit s erum s erv e d as cont r ols . 1 S -r -
Al bumi n and I floC, 'H- l abeled surf ac tant wer e i nj ec t e d e i
ther i nt raveno us ly or in tratracheally pr i or t o ALS . Fol 
low i ng ALS th e airways became freely permeable t o a l bu
min. Des pite e f fec t i ve mech anical ventilation th e air
way s became fl ooded with protein. Within 30 min 26% (c on
trol 0.5%) of th e i nt r avenous t S I I-albumin was re covered
from the airways. More than 80% of intravenous surfact...
ant was cleared from circulation but onl y 0 . 5% (c ontrol
0 .02%) of it en t e r ed the airways . Lavageable surfac t ant
pool dec re as ed by 40% wi thin 30 min aft er ALS. More th an
95% of the complex that l eft t he a irw ays was re covered i n
th e re sidual l ung. Bronchial s urfactant was inacti vated
by pro teins and glycolipids that en tere d t he airways a f 
ter ALS.

We have demons t rated a s ever e surfactant de fec t wi thin
30 min after acute lung i nj ury. We hav e a lso s hown th at
th e s urv i va l and lung f unction c an be impro ve d by su rf
ac t ant substituti on after ALS. Therefor e we propose th at
s ur f ac t ant defici ency plays a c ent ra l role in early pa
th ogenesis of' ARF.
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38 SURFACTANT SUBSTITUTI ON I N RDS. AN EVALUATION
OF THE TURNOVER OF EXOGENEOUS AND ENDOGENEOUS
SURFACTANT. M. HALLMAN, T.A. IlERRITT*, L . GLUcx'!

Childrens Hospital, Univ. Hel s inki, Finland, and Dept .
Ped iatri c s , uruv. Cal i f ornia , San Diego .

A potential s i de e ffect of exog en eous su rfac t ant i s
in hib ition of the endog eneous surfactant s e c re t i on. We
hav e s tudied th i s question. Human surfac ta nt (HS, 120
mg/kg) was g i ve n be f ore th e age of 10 h , in order to
t rea t seve re RDS. Tr ache a l as pirates (N::a 128 ) we re reco 
vered f rom ten i nfants (BW 1013+285 g ; GA '27 .4+ 1.1 w;
5 re ceive d US, 5 con trols) and analyzed f or pho sph ol i
pid s . The i nterpretat ion of the results i s bas ed upon
the f o l lowi ng knowledge : 1 . In trache al as pi rat e th e
phos pho l i pi d compos i t i on i s similar t o th at in alveolar
l avage. 2. Surfac tant phospholipids from RDS and from
no-RDS 'are sim ilar except f or t he acid i c phospholipids:
in RD S there is only pho sphat i dylinositol (PI) , wher e as
normal surf ac tant co nt a i ns both PI and 'phos pha t i dy l g l y
ce ro l ( PC) . 3 . The high serum myoi nos i tol in RDS pre
ve nt s PC synthe s i s (J ".C l in .lnve st. 68 , 742 ,1 981 ) .

The turnov er o f exogen eo us HS wasmeas ure d on t he ba
s i s o f the exponential de cay data of PC! (PG+PI) -rat i o .
The half-life of PC was 33+5 h. US s ubstitution . increa
sed US pool s ize 5-22-fold: and in creased s aturated l e
cithin/sphingomyelin ( LIS) from 3. 0+0. 4 t o 25.0+8. 3.
Subsequently L!S remained high and t he re spiratory s t a
tus improved. At the age of one week the treated infants
had higher Lis th an the contr ols (22.4+3. 7 vs 9.4+1. 7) •
According to present evidence exc geneoii s HSdid not
suppress end ogeneous HS s ec retion. In ste ad, exogeneou s
US may be utilize d fo r endogeneous syn t hes is of s ur
f actant.
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Transfusion acquired cytanegalovirus infection
in the preterm infant .
DECATBS CR*, WALKER s«, GRAY s« ,NAGINGl'ON J*,

ROBER'l'ON NRC. Addenbrooke's Hospital, Departments of
Paediatrics and Public Health, Hills Road, Cambridge.

In order to evaluate the risk to very premature
infants of ·acquiring oytomeqll1ovirus (CMV) infection
from blood transfusion, a prospective l!ltudy of 70 b&nes
of 32 weeks gestation or leaa, who received transfusims
of WlScreened blood was undertaken. Spec1mens of cord
blood, postnatal maternal blood and babies blood at
approximately one month post term were tested by comple
ment fixation test for OW. I qG ant:1.bod1es and where
indicated by radioimmunoassay for QlV specific lqM.
Urine spec1mens fran babies and mothers, taken shorUy
after delivery and from babies at follow up were cult
ured by routine methods for orv'O Aliquote of the blood
used to transfuse the babies were tested retrospectively
for antibodies to OIV'O Clinical details, methods of
feedinq and proqress on follow up were recorded. Ten
babies acquired OW infection postnatally. Three babies
were thought to have transfusion acquired OW infection,
and one died as a result. No other baby had obvious
clinical sequelae. Two infections were definitely not
transfusion related, and of the rema1ninq £ive, one
occurred in a baby born to a mother with Acute CMV hep 
atitis and four were probably acquired after discharge
from hospital, possibly from infected breast milk. Prem
ature babies are at risk from transfusion acquired OW
infection, but other sources of infection, notably un
paateurised breast milk from seropositive mothers and
milk banks should be considered.
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Insul in secret ion is I inearly proportional to
blood glucose in insulin dependent diabetes
(100M) JOHNNY LUDVIGSSON*
Dept of PediatricS,Univ Hospital,L inkiiping,
Sweden

Low insul in in IDDM may depend on a defect insul in-re
lease process and/or decreased number of beta cells .
The aim of this study was to elucidate this question by
analysing how the insul in secretion is re l a t ed to actual
blood glucose.
Pat ients and methods: Blood samples were drawn at day 0,
3,30,90,180,270,540 28 ;hildren who got IDOM at the
age of 4-15 yrs (mean-SO 9.8-3.3). At 90, 270, 540 days
a standardized breakfast was given and blood drawn after
0,30,60,90,120 min. C-peptide and bloo d glu cose were de
t ermined.
Results : At diagnosis C-peptide was i n all
CIi11il'i'i!n(range 0.05-0.58 pmol/ml;mean-SD 0.21-0.13).
Fasting values reached a maximum at 3 months duration
(0.04-0.58;0.21!0 .11) well as maximal C- pept i de re
sponse (0.08-0. 80;0.43-0.21). The cross-secti onaI corre
lation between blood gl ucose and C- pept ide was weak, but
in the individual patients t he C-peptide re sponse to
bre akfa st was l inearly correlated to the blood glucose
increase s ti ll up t o bl ood gluc6sevalues hi gh above' nor
mal(at 3 months r =0.98,at .9 months r=0.97 and at 13
months r=0.98). Insulin secretion started at the same
glu cose but a ce r t a in C- pepti de increas e was associated
wit h higher blood glucose at 18 than at 9 and 3 months.
Conclusion: The re sults indicate that the relationship
between blood glucose and insul in secretion af t er break
fast is normal in children with 100M. This suggests that
the low insul in release nain ly depends on too few beta
cells.
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