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Protective effect o f superoxid dismu
tas e (SOD) on severe lung damage
c a used by xan t hine oxidas e ( XO) .

O.D.SAUGSTAD, M.HALLMAN, G.BECHER*, A. ODDOY*,
B. LACHMANN*.
Dep t .of Paed. ,T he Nat ional Hosp ital of Norwa y,
Oslo , Childrens Hospit al, Helsi nk i an d Resear ch
I ns t i tu t e f or l u ng diseases , Be r l i n-Buch, GDR.
Dur ing pos t hypoxic r e susc i tat i on the hypoxa n
t hi ne - xa nth i ne oxidase sys t em cre ates f r e e
oxyg e n radica l s. The effe ct o f free o xyge n
radica l s on t he lung s we r e s tud i ed by app l y i ng
1 U XO into the tra c he a of guinea p igs . Lung
c ompliance and ar ter ial bl ood ga s e s were moni
t o r ed. Compliance and Pa0 2 de cre ased (p <O.Ol)
a f t er application of XO i n 1 ml saline (3 mIl
kg), when compared with sal ine alone. SOD
(20000 U) prevented the effect of xo, When
venti l a t i ng with a peak pressure of 20 cm H20
20 minu tes afte r appl i c a tion o f t he flu id the
da t a were :

XO Na Cl XO+SOD SOD un treated
Compliance 0.13 0.27 0. 24 0.30 1.00
ml l cm H20.k9 ±0.07 0.11 0.06 0.10 0.20
pa02 10.8 13 .7 14.4 1 3.7 16.4
kPa ± 2.4 1. 9 2.1 2. 1 0.9
The data demonstrate t ha t XO potently damages
the lungs p robably through 02- formation s i nce
SOD prevents the effect. The SOD effect l a sts
about one hour. The data also show that there
is a dramat i c effect on healthy lungs when
s a line is app l i e d int o the t rachea. This
raises the que stion whether ra ndomi sed studi e s
f o r surfactant t r e a tment are justif ied.

NEURAL 1UIE IE'ECI'S ( tml) : FAMILY SIUOIES. .heel< J.36 Pietrzyk, ilcl!dan Ib2anski 1st Depar-\lIelt of Pedtan-tce ,
Institute of Penate-tce, Krakow , I\:>laOO.

A popliatien of 360 families, with at least one dilld with
anencepIla1y _ lor.myelanen1rweele or emeplla1aren1rweele see
ascerta1ned by d tiple selectia'l in the Souther-n Pol.aOO W'iere the
birth prevalenceof tml is 0.89/1000. 1I1e probability of
ascerta1malt 11"' equal.Led 0;64; 1he popliatien b1rtil prevalenceof
tml and the prevalence of tml allXl<'g the protar<!.s' sibs were used to
calculate the relative rl9< aOOh<ritability. CoJplex __tlen
aralys1s by the metrod of Ill'lJdnun likelihood see appjj.ed in an att8lpt
to d1scr1m1nate between tile hypotheses of lOQJS _ that of
q..es1-cont1ru1ty lnler II1.l1tifact<rial i.rtleritance. A spectal,
Yll(CNS in Frn11lAN fer Cyber 12 ax:: """lXJl:er ..... preapred. 1he
reo.rrerce r19< of tml alX%lg the prdlands' sibs ..... 3. ll% 1.6.
b<iing abcAJt 39 tines (;C= 181 .31 p < 0.0005) the popliatlon
prevalence at birth . 1he heritability calculated en tile resress1en
of sibl ings on propositi """ 1&1> 1. 1I1e resJ1Ul of oc:uplex
""8!"'l!i'tien aralys1s ",0100«1 the hypothesisof II1.l1titactcrial
lrtlerl tance <'/:= 18. 186 df=46). 1he hypotheses of twoallele
m:xIel at a single alltooaml 10als fit the data with IIIJCbbetter

of exactness. hD's the e1l'/lthypotheses the best o:nfonnity
= 9.375 eae observed fer additive IIXldel (d = 0.5) with

peoetrarce t..-O.605 and ftoeqJer<:y of Ji1eroccpies x =0.546. 'Ihese
resl1ts that ea jor additive genes mll!t>t be reoponsible lbr
N'ID1mer itaoce.

STUDY ON PATHOGENESI S OF RESPIRATORY FAIL URE37 IN ACUTE LUNG INJURY. B. LACHMANN" , M.
HALLMAN. Chi ldrens" Hospital, Undv , Hels i nki ,

Finland , and lnstit . Lung Diseases , Ber lin , DDR.
Respiratory di stress syndrome i n the newborn r e s embles

acute s evere respi r at ory fai l ure (ARF). ARF is as s oc i at a1
\.'i th a number of e t hi o l ogies that caus e diffu s e l ung in
jury. Hyper immune rabbit serum agains t g uinea pig lung
procefne (ALS ) i nduc es ac ute fat a l respiratory f ai l ur e
sim ilar t o ARF ( Paddatir-L e 14 , 211 . 1975 ) . We hav e studied
movement of molec ul e s i n and out of th e airway s wi t hin
30 min after intravenous ALS. Guinea pigs that received
saline or normal rab bit serum s erve d as cont r ol s . 11 LI _
Albumin and l "' C, "He-Labeked s urfactant were i nj ec ted ei
ther intravenously or i ntra trachea l ly prior to ALS. Fol
lowing , ALS the airways bec ame freely pe rmeable t o albu
mf n , Despite effective mechanical vent il at i on the air
ways became f 'Iocde d with protein . Wi th i n 30 min 26% (con 
tro l 0 . 5%) o f th e int ravenous 1 J I I-al bumi n was rec over e d
from the airways. More than 80% of intravenous surf act...
ant was clear e d f r om circ ula t i on but only 0 . 5% (control
0.02% ) of it entered t he airways . Lavageable surfactant
pool decreased by 40% wi thin 30 min after ALS . More th an
95% of the co mplex that l e f t the a i rway s was recovered in
th e r es i dua l lung. Bronchial s ur f ac t ant was i nactivated
by proteins and g lycolipids that entered the airway s af
t er ALS.

We ha ve demonstrated a s ev ere surfac tant defec t w1thin
30 min a fter ac ute lung injury. We have also shown t hat
th e s ur vi va l and lung fu nc tion can be improved by surf
actant substituti on aft er ALS. There f or e we pr opos e t hat
s ur f ac t ant de f i c i ency plays a c ent ral ro le in ea rly pa
th ogenesis of ARF.

802

38
SURFACTANT SUBSTITUTION I N RDS . AN EVALUATION
OF THE TURNOVER OF EXOGENEOUS AND ENDOGENEOUS
SURFACTANT. M. HALLMAN , T. A. IlERRITT* ,

Childrens Hos pi t al, Univ . Hel sinki , Fi nl and, and Dept .
Ped iatri c s , Univ. Cal i f ornia, San Diego.

A po tent ial s i de ef f e c t o f exogeneou s surfac t ant i s
in h i b i t i on of t he endogenecus surfactant sec re t ion. We
have s tud i ed th i s ques t i on . Human surfac tant (HS , 120
mg/kg) was g iven before th e age of 10 h . i n orde r t o
treat severe RDS . Tr ache a l aspi ra t e s (N=o 128) we re re co
ve re d from ten infants (BW 10 13+28 5 g ; GA '27 . 4+1. 1 w;
5 rece i ve d HS, 5 co nt ro l s ) and a nalyzed fo r phospho li
pids . The i nt e rpr e t a t i on of t he results is based upon
the f o l l owi ng knowl edge : 1. In tra che a l aspirate th e
phospholip id co mposit ion i s sim i l ar to th a t in alveolar
l avage . 2. Surfactant pho sphol ipids f r om RDS and from
no-RDS 'are s imilar except for t he acid ic pho spholipi ds :
i n RDS there is onl y pho sphat i dylioosit ol (PI) , where as
norma l su rfactant co nt a i ns both PI and "pho sphatidyl gly
ce r o k (PC) . 3 . The high serum myoi nos i t o l in RDS pre
ve nts PC synthesis (J ". Cl i n . l nve s t . 68, 742, 1981) .

The t urn ov er of excgen e ous HS wasmeasured 00 the ba
sis o f the expo nential de ca y dat a of PC/ (PC+PI ) -ratio.
The half-l ife of PC was 33+5 h . HS s ubst i t ut i on . i ncrea
sed HS pool s i ze 5-22-foll; and i ncreased s aturated l e 
ci thin/sphingomyelin (L/S) f r om 3.0+0. 4 to 25.0 +8.3 .
Subseque nt ly LIS remai ned high and the respi ra tory sta
t us impr ov ed . At the age of one we ek th e t rea ted inf ant s
had higher L/ S th an the c ontr o l s (22.4+3. 7 vs 9.4+1. 7) •
Ac cor ding to pre s e nt evidence exogeneciis HSd i d not
suppre s s en dogene ous HS secret ion . I ns t e ad, exo geneous
HS may be utilized f o r endogeneous synthesis of sur
factant.
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Transfusion acxru1red cytaneqalovi rus infection
in the preterm i nfant.
DECATES CR*, WALKER J*, GRAY J. ,NAGINGTON s«,

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

In order to e valuate the risk to very premature
infants of ·acquiring eytomeg!llovirus (CMV) infection
from b l ood transfusion, a prospective study of 70 bab1es
o f 32 weeks gestation or lea8, who received transfuslm.s
o f unaezeened blood was undertaken. Specimens of cord
blood, postnatal matemal blood and babies bl ood at
appro ximat e ly one month post term were tested by comple
ment fixation test for OW. I gG antibodies and where
i ndicated by radio1.mmWloassay for OW spe cific IgM.
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 retrospect!vely
for antibodies to CMV. Clinical details, methods of
feeding and progress on follow up were recorded . Ten
babies acquired QlV infection postnatally . Three babi es
were thought tx> have transfusion acquired ON infection ,
a.nc! one died as a re s ult . No other baby ha d obvious
clinical sequelae. Two i nfections were definitely not
transfusion related, and of the remaining £ive , one
occurred in a baby born to a mother with acu te CMV hep
aUtis am four were probably acqu1red after discharge
f rom hoap1.tal, po s aibJ.y from infected breast m1.1k. Prem
ature babies are at risk from transfusion acqcdzed 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 sec ret ion i s l inearly proporti onal t o
blood glucose i n insul in dependent diabetes
(lDDM) JOHNNY LUDVIGSSON*
Dept of Pedi atrics ,Univ Hospital,Linkoping,
Sweden

Low i nsul in in IDDM may depend on a defect insul in-re-
I ease process and/or decrease d number of beta cells.
The aim of thi s s tudy was t o el uc idat e th i s quest i on by
analysing how t he insul in secret ion i s re l at ed t o actu al
bl ood gl ucose .
Pat i ents and methods : Blood samples were drawn at day 0,
3,30,90,180,270,540 28 who got IODM at t he
age of 4-15 yr s (mean- SD 9. 8-3 .3 ). At 9D , 270, 540 days
a standardiz ed breakfa st was given and bl ood drawn af ter
O, 30,6 0, 90,1 20 min. C- peptide and bloo d gl ucose were de
termi ned.
Res ults: At diagnos i s C-peptide was in all
ClilTiIi'i!n(range 0.0 5- 0. 58 pmol /ml ;mean- SO 0. 21-0 .1 3).
Fas t i ng 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 cro ss-sect ional corre
l at i on between bl ood glu cose and C- peptide was weak, but
i n th e individua l patients the C- peptide response t o
bre akf ast was I inearly correlated to the bl ood glu cos e
increase s ti ll up to bl ood gl ucose ·val ues hig h abovenor 
mal(at 3 mont hs r =0. 98,at .9 months r=0 .9 7 and at 18
mont hs r =0. 9a ). Insulin secretio n star ted at t he same
gl ucose but a certai n C- peptide i ncr ease was associated
with higher bl ood gl ucose at 18 tha n at 9 and 3 months.
Concl us ion: The results ind ica t e t hat t he re l at io nship
between blood glu cose and i nsul i n sec ret i on af t er bre ak
f as t is normal in children with IDOM. This suqqes ts th at
the l ow insul in re lease r.llli nly depends on t oo few beta
cells .
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