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Prote ct i ve effec t of s uperox i d d ismu
tase (SOD) on severe l ung damage
caused by xanthine oxidase (XO). ,

O.D.SAUGSTAD, M.HALLMAN, G.BECHER*, A. ODDOY*,
B. LACHMANN*.
Dept.of Paed.,The National Hospital of Norway,
Oslo,Childrens Hospital,Helsinki and Research
I ns titute for lung di s eases, Berl i n-Buch,GDR.
During post hypoxic resuscitation the hypoxan
th ine-xanth ine oxidase s ystem creates free
oxygen radicals. The e ffect of free oxygen
radicals on the lungs were studi ed by applying
1 U XO into the trachea of gu inea p igs. Lung
complia nce and arterial blood gases were moni
t ored. Compliance and Pa02 decreased (p <O.Ol)
after application of XO in 1 ml saline (3 ml /
kg), when compared with saline alone. SOD
(20000 U) prevented the effect of XO. When
ventilating with a peak pressure of 20 cm H20
20 minutes after application 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 dramat ic effect on healthy lungs when
saline is app l i e d into the trachea. This
ra ises the que stion whether randomised studies
for surfactant treatment are justified.

NElJRAL 1UIE IE'ECIS ( tml) : FN1lLY= . .heel< J.36 Pietrzyk, IlcE;dan IbzansId. 1st Departnelt of FOOiatrics,
Institute of Penate-tce, Krakow, 1\:>1ard.

A popliatien of 360 families. with at least one dilld with
anencepIJal.y am/or ,myelanen1rwcele ce emeplla1oren1rwcele eae
ascerta.1ned by nulUple serectico in the Souther-n Po1.a.OO W'iere the
birth prevalence of N1Dis 0.89111XXl. 1I1e prolnbllity of
ascerta1mlent 1l"equalled 0;64; 1he popliatien birth prevalenceof
tml amthe prevalenceof tml the proI:artJs' sibs were used to
calculate the relative ri 9<and h<ritab1l1t y. CoJpl"" "'l'r"Ei'tien
aralysis by the metrod of Ill'lX1m.m l1kelihood "'" """lied in an att8lpt
to d.1sa'1minate betweEn the hypotheses of loaJs amthat of
'P's1-continl1ty \.I1der Itl.lltifactcrial i.rtleri tance. A
"lU«NS in FOO11lAN fer Cyber 72 CDC """lXJl:er see preapred. 1he
reorrence r1:;j( of tml aD:r1g the prdlands' sibs was 1.6,
b<iing about 39U- (;e= 181 .31 p < 0.0005) the popliation
prevalence at birth. 1he heritability calculated en the resress10n
of sibl ings on propositi""" 7(H, 7. 1I1e resJ1ts of oc:uplex
""81""l!i'tien aralysis excluded the hypothesisof Itl.lltitactcrial
1rheritance (-;(:= 18. 186 df=46). 1he hypotheses of twoallele
model at a single autooaDaJ. loaJs fi t the data with II1ICh better

of eactoees. Im:t'g the e!Slt hypotheses the best confomity
( OX; = 9.375 df=45) """ observed fer additive IIXldel (d = 0.5) with
pmet.rarYoe t..-<I .605and freqJency of ;heroccpiesx = 0.5%. 'Ihese
resJl. ts ..,ggest that IlBjor addit ive genes IIlll!t>t be reopomi.ble for
NTO tmer'i tance .

STUDY ON PATHOGENESI S OF RESPIRATORY FAIL URE37 IN AGUTE LUNG INJURY. B. LACHMANN· , M.
HALLMAN. Chl l drens" Hos pi tal, Unf v , Hel s i nki,

Fi nl and . and l ns tit. Lung Diseases, Berlin, DDR .
Respiratory di stress syndrome in t he newborn resembles

acute severe r espiratory failure (ARF). ARF is associate:1
\.'i th a number of ethiologies that cause diffuse lung i n
j ury . Hyperimmune rabbit ser um against gu i nea pig l ung
proteiqs (ALS) induces acute fat a l respiratory failure
s imilar t o ARF { Paddatir-L e 14 , 211 . 1975 ). We have studi ed
movement of molecul e s i n and out of th e airways wi th in
30 min after intravenous ALS. Guinea pigs that re c e i ved
sa l ine or normal rabbit s erum serv e d as con t ro l s . I S l I _
Albumin and ''''C,IH-labeled surfac tant were i njected ei
ther intra venously or intratracheal l y prior t o ALS. Fol 
lowing, ALS the a i rways bec ame free l y permeab le t o al bu
mi n. Despite e f fec t ive mechanic a l ventila t i on th e air
ways became f l oo ded with protein. Within 30 min 26% (con
trol 0 . 5%) of th e intraveno us I J I I-al bumin was recovered
from the airways. More than 80% of intravenous surfac t ...
ant was cleared from circulation but only 0 . 5% (control
0 .02% ) of it entered t he airways. Lavageable surfactant
poo l dec re as ed by 40% wi t hin 30 min aft e r ALS. More th an
95% of th e complex th a t l eft th e airways was re c overed i n
the re sidual l ung . Bronch i al s ur fac t ant was inacti vat e d
by pro t e i ns and glyco lipids t hat en tered the airways a f 
ter ALS.

We have demons trated a s evere surfac ta nt defect wi thin
30 min after ac ute lung i njury. We have a l s o s hown t hat
the s urv i va l and lung f unction c an be impr oved by surf
actant sub stitution after ALS. Therefor e we prop ose th at
s ur f ac t ant deficiency plays a c ent ra l r o le in early pa
th ogenesis of ARF.
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38 SURFACTANT SUBSTITUTION I N RDS. AN EVALUATI ON
OF THE TURNOVER OF EXOGENEOUS AND ENDOGENEOUS
SURFACTANT. M. HALLMAN , T.A . IlERRITT*,

Childrens Hosp ital, Univ. He l s inki, Finl and, and Dept.
Ped iatri c s , Univ . California , San Diego.

A potential s ide e f f ec t o f exog enecus su rfact ant i s
in hib ition of the endo gen ec ua surfactant sec re t ion. We
hav e s t ud i ed this question . Human sur f ac t ant (HS, 120
mg/k g) was g iven be f or e th e ag e o f 10 h , i n o rde r to
treat seve re RDS . Tr ache a l aspi rates (N"'128) we re re co
vered f rom ten i nfant s (BW 1013+285 g ; GA '27 . 4+1. 1 w;
5 receive d HS, 5 co nt ro l s ) and a na l yze d fo r phosphol i
pi ds . The i nte rpr etation of t he resul t s i s based upon
th e f oll owing knowl edge : 1. In t ra cheal aspi rate t he
phosph olipid compos i t ion i s similar t o th at in alve olar
l ava ge. 2. Sur f actant phospholipids fr om RDS and from
no-RDS 'are similar except f or the acid ic phospholipids :
in RDS there is only phosph atidylinositol (PI ) , wher ea s
normal surf ac tant co nt a i ns both PI and 'phosphatidylgly
ce rol (PC) . 3 . The high serum myoi nos i tol in RDS pre
vents PC s ynthesis (J -. Clin . l nvest. 68, 74 2,1981 ) .

The turnov er o f exoge'ne ou s HS wasmeasured on th e ba
s i s of the expone ntial de ca y data of pcl (PC+PI) -rat io .
The half-life of PC was 33+5 h . HS s ubs t itution . in crea
sed HS pool size 5-22-fold: and in c re ased s aturated l e 
ci t hi n/ sphingomyelin ( LIS) from 3.0+0.4 t o 25.0+8. 3.
SUbse quent ly LIS re mained hi gh and the re spirato ry s ta
tu s improved. At th e age of one week the treated infants
had higher LIs th an the controls (22 .4+3. 7 vs 9.4+1.7 ).
Ac cording to pre s ent evidence exogeneciis HSdid not
suppress end ogene cus HS s ecre t ion . Instead, exogeneou s
HS may be utilized f or end ogeneous synthes is of s ur
f actant.
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Transfusion ao::ru1red cytanegalovirus infection
in the preteDll infant.
DECATES CR*, WALKER J*, GRAY J* ,NAGING'l'ON s«,

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 ·aO<Uiring oytomeg/J.lovirus (CMV) infection
from blood transfusion, a prospective study of 70 bab1es
of 32 weeks gestation or Leae , who received transfusim.s
of WlScreened blood was undertaken. Specimens of cord
blood, postnatal matemal blood and babies blood at
approximately on e month post term were tested by comple
ment fixation test for OW . I gG antibodies and where
indicated by rad101..mmWlOaBSay for OW specific IqM.
Urine specimens fran babies and mothers, taken shorUy
after delivery and from babies at follow up were cult
ured by routine methods for OW. Aliquots of the blood
used to transfuse the babies were tested retrospectively
for antibodies to OW. Clinical details, methods of
feeding and progress on follow up were reoorded. Ten
babies acquired OW infection postnatally . Three babies
were thought to have transfusion acquired ON infection,
a.ncS one died as a result. No other baby had obvious
clinical sequelae. Two infections were definitely not
transfusion related, and of the remaining five, one
occurred in a baby bom to a mother with Acute CMV hep
.Utis and four were probably acquired after discharge
from hoap1.tal, possibly from infected breast milk. Prem
ature babies are at risk from transfusion acquired CMV
1nfection, but other sources of infection, notably un
paateurised breast milk from seropositive mothers and
milk should be considered.
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Insulin secretion is linearly proportional to
blood glucose in insulin dependent diabetes
(100M) JOHNNY LUOVIGSSON*
Dept of PediatricS,Univ Hospital,Linkoping,
Sweden

Low insul in in IDOM 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 th i s question by
analysing how th e insul in secretion is related to actual
blood gl ucose .
Pat ients and methods: Blood samples were drawn at day 0,
3,30,90,180,270,540 28 ¥hildren who got IDDM at the
age of 4-15 yrs (mean-SO 9.a-3.3) . At 90, 270, 540 days
a s t andardi zed breakfast was given and blood drawn after
0,3 0,60 ,90,1 20 min. C-peptide and blood glucose were de
term ined.
Resul ts: At diagnosis C-pept ide was in all
CIi1Tili'iin(range 0.05-0.58 pmol/ml;mean-SO 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-peptide re
sponse (0.08-0 .80;0.43-0.21) . The cross-sectional corre
lat ion between blood glucose and C- pept ide was weak, but
in t he individual patients th e C- pept ide response to
breakfast was I inearly correlated to the blood glu cose
increase s t i ll up t o blood glucose 'val ues high abovenor
mal(at 3 months r=0.ga,at9 months r=0.97 and at 18
months r=0. 98). Insulin secreti on started at t he same
glu cose but a certa i n C- peptide increase was associated
with highe r bl ood glu cose at 18 than at 9 and 3 months.
Conclusion: The results indicate that the relationsh ip
between blood glu cose and i nsul in secretion after break
fast is normal in children with 100M. This suggests that
the low insul in release r.lllin ly depends on too few beta
cells .
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