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BRONCHOPULMONARY DYSPLASIA - WHO GETS IT ? PERTI NENT
FACTORS . K. Desmond, P. Van Ree mpts, A.L.
Coates , A. Papageorg iou . McGill Univers i ty , The SMD

lewi sh Genera l Hospital Perinatal Unit , Montreal Children's
losp i tal - Rese arch Insti tute , Montrea l , Que ., Canada.

Many fac t ors have be en implicated in th e deve l opment o f BPD
l i t h 02 and IPPV be i ng the most i mportant . Howe ve r, not all v en­
:il ated infants develop BPD. In order t o de t ermine wh ich f actors
is sociat ed wi th IPPV t hera py contr i but e t o the dev e lopment of BPD,
L45 suc cessively ve nt i la t ed i nfant s were s t udi e d . Al l wer e in ­
)or n . The 75 i nfant s who were ven t ila ted for >3 days and sur ­
l i ved >10 days wer e ana lyze d . Of these, 41 developed c linica l
in d r adiological BPD and 33 did not . The t wo gr oups were s i milar
(BPD vs non BPD) f or GA (28 .0 ± 3. 0 vs 28 .9 ± 3 .4 weeks) , BW
(1167 ± 561 v s 1207 ± 534gms), sex , t emper a t ur e on arr ival a t t he

appro pr i a t ene s s for GA , indic at i on f or ve nt i la t i on , incid­
ence of pneumot horaces (8/ 41 vs 6/3 3) and PDA (16/41 v s 14/ 33).
Sta t is t ical ly signif icant differences were f ound in 02 expos ure,
peak pressures (28. 6 ± 10 vs 21 .5 ± 7 .4 cm H20 , p = 0 . 001) ,
l en gth of time on pressur e >20 cm H, O (13 .0 ± 20 .0 vs 3.6 ± 5
days p = 0. 01) and dur ation of ventilat i on (27 .7 ± 25 .1 v s 10. 8
± 8 days p = 0. 00 1) . Our da t a suppor t the conce pt that 0"
pr e ssure s and time spent on IPPV are stron gl y a s soc ia ted wi th
BPD . However, cont ra ry t o what ha s been previously rep orte d , we
f ound t hat t he pre s enc e of pneumot ho r ace s or PDA wer e no t
signi ficant as s ociated f actors in the development of BPD.

FETAL LUNG DY NAMICS . E. E. Farrell, M. D. , Dept. of1756 Pediatr ics , Evans t on Hospital , Nort hwestern Meclcal
Schoo l and J . C. Birnholz , M. D. , Dept . of Radi ology ,

Rush Medical Col lege , Chicago , IL . (Spon . by Dr. C.E . Hunt )
The f e t al l ung may be visua li zed ultras onically. Lung hypo ­

plas ia can be recogni zed antenatal ly from relative measuremen ts
of the l ung, hear t , and uppe r abdomen .

We ha ve studied t he changing behavior of t he l ung by
gr adi ng lingular or right mi ddl e l obe movements dur ing dias t ole
with a l a r ge aperture , magnification i magi ng sys tem. The lungs
appear t o be "stiff" initially (en bl ock movement ) and bec ome
"compr ess i ble " abruptly i n t he maj or i ty of cases around 36 weeks
(c r oss se ctional sur vey of 250 ca ses of known ge s tat ional ag e ,
p<.OOl) . "Compressibilit y" ca n occur ea r lier i n the t hird t r i ­
mest er . A gr oup of 21 cases with "compressibility , " norma l lung
volume , and premature de l ivery wi t hin 36 hours of t he ult r a s ound
examin a t ion were wi t hou t respi r ator y di s tres s synd rome, indepen­
dent of gestationa l age or amnioti c f luid Li S va lues . Conversely ,
f our fetuse s with "stiff" lungs were de livered pr emat ur e l y f or
maternal reasons and all de ve l ope d r e s pi rat ory distress syndrome .

We believe the se ultrasonically observable features of l ung
mechanics can be cor rel a ted wi t h the t hicknes s of the,in terstit ium
and may be an indicator of f etal l ung maturati on .

Maternal hyperglycemia, se cond ary to diabetes, has been
as soci ated with an increased inci dence of resp iratory dis t ress
syndrome (N. Engl. J . Med. 294, 1976). We have previously rep orted
(Am. J . Pathol, 113, 1983) t ha t diabe tic preg nancy in the ra t inc reases
ConA binding to t he lumina l surface of th e alv eola r epitheli um of t he
fetus and newborn . The pres ent stu dy shows t hat t he increase in
ConA binding rev erses to nor mal within 7-9 day s post - partu m; there is
a lso an inc rease in RCA -I binding to the ce ll surface of alveolar
epi t helial cells witho ut significant differences in WGA binding . Lungs
f rom norm a l and diabetic pregnancy neona te s were studied at
interval s from 1-21 days post-partum. Por tio ns of lavaged and fi xed
t issue were incuba t ed in ei t her fe rrit in co njuga te d Co nA, WGA, RCA­
l or in control media and prep ar ed for EM. 'The de nsi ty of cell surf ace
binding sites was measure d. A signif ic ant increase in lectin bindi ng
was shown .In diabetic pre gnancy neonates for ConA and RCA-I. WGA
binding was not signif icantl y diff erent from con trols , but was 2- fo ld
great e r than th e ad ul t lung. In con t rast to t he cont rol, in the lung of
the neonate of diabetic pregnancy, some of the WGA binding was
neuraminidase insensi t ive The re sults show th at maternal diabetes
leads to alt erations in glycosylation of membrane glycoconjuga tes in
the newborn t hat migh t influence differentiation or function.
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THE EFFECT OF DIABETIC PREGNANCY ON LECTIN
BINDING OF THE ALVEOLAR EP ITHELIUM. Maria
Teresa Dixon and Ra lph A. Jersild , J r . , Indiana
University, School of Medicine, Ana tomy Dept.,
Indianapoli s, Indiana. (Spon . by W.

NO CA RDIAC ARRHYTHMIAS WITH COMBINED1757 BRONCH ODILATOR THERAPY IN CHILDREN WITH
ASTHMA. Charles Fe ldman, Allan Hor dof, Bernard

Fe ldma n, Robert Garof ano, Will ia m Da vis. St . Mary 's Hospit al fo r
Childre n, Bayside , New York and Columbia Unive rsit y College of
Physicians and Surgeon s, Depa rtment of Ped iatrics, New York.

Theophyll ine (T) and beta ad re ne rgic ago nist s a re co mmonly used in
combina t ion therapy for th e co nt ro l of ast hma . Pr evious animal st udies
have sugge st ed that thi s may re sult in th e induc t ion of significant
ca rdiac arr hyt hmias (CA). This study ex amined t he effects of combined
bronchod ilator therap y in 7 chil dre n wit h chronic a sthma (ages 9-14
yea rs) and used 24 hour Holt er monit or ing (HM) t o doc ument t he drug
e ffects on cardiac rh ythm. Three drug regimens were administ er ed in
ra ndom order for 24 hour pcr iods rsust a ined re lease (SR) T al one ;
inha led albuter ol (A) a lone ; and combined SR T plus A. HM was carried
out during each 24 hour dr ug period. Dur ing T al one and T plus A, mean
tr ough T le ve ls were 12.8±3. ! and 13.4±3.3 ug/ ml (M±SD). For A a lone,
T had been wit hheld for 24 hours, with t rough T leve l of 1.6±1.7 .
Sequent ia l pulmonar y fun ction testing performed for 8 hours for each
dr ug reg imen showed com parable improv em ent of FEVI' PEFR and
FEF above base line level s. Peak hear t ra te duri ng a dosing
interval was incr ea se d t o a co mparable degree by all t rea t ment
regimens: T=18.9tI 7.5 beats/min ; A=12t7 .6; T plus A=18.3t l l .5.
Only 1/7 pa t ients had ve nt ric ula r ec topy , unifo rm single vent r icu la r
premature depolarizat ions (VPD), with the mean hourly frequency
ide nt ica l fo r all t rea tm ent reg imens (2.4±2.6 VPD/h our). We concl ude
that the co mbina tion of SR T plus A does not signif icantly increase
heart rate more t han T or A alone and does not induce Significant CA.

WHAT IS THE OBJ ECTIVE OF FUROSEM IDE THERAPY IN-1755 INFANTS WITH CHRO NIC LUNG DISEASE? Bar bar a
Enge lhardt and Thomas A. Hazins ki. Vanderbilt School of

Medicine , Department of Pedia trics , Nas hvill e , TN. (Sponso red by
Robert B. Cotton)

Altho ugh furose mide (F) im proves lung mecha nics in inf ant s with
chronic lung dise ase (CLD), t his effec t may not be import ant unless gas
exchange also improves. To determine the re lat ionship be t ween
improve ment in mechanics a nd improvement in gas e xchange, we st udied
th e acute and chronic eff ects of F th er apy in 10 infan t s wit h CLD aged
4-24 weeks who were bot h oxygen dependent and hypercarbic. Each
infant was st udied 3 t imes: before F therapy, I h af ter th e f irs t dose of
F (2 mg/Kg IV), and after a 6- 10 day co urse (2 mg/Kg/ day IV or 4
mg/K g/ day po), We measured skin surface (s) P0 2 and pCO?, eso phageal
press ure , a irflo w and t idal volume ; and we c alc ulat ed pulmo nary
resistance (R), lung compliance (C) and the alveo lar to skin (A-s) p02
grad ie nt . Cr iteria for imp rov ement we re a fall in PsC0

2
> 2 torr , a fall

in the A-s gradie nt > 10 torr, and a > 15% rise in C or fall in R. For th e
latter 4 va r ia bles we com par ed t he acu te effec t of F wit h its chronic
eff ec t . We found that after both acute and ch ro nic F, compliance,
resist ance and PsC02 imp roved sign ificant ly fr om baseline values, but
A-s pO" gradient did not. Overall, me chani cs improv ed in 9 pat ients, but
gas ex cha nge imp roved in on ly 6. In individual patients, improvemen t in
R or C was unrelated to improveme nt in ei t he r gas exchange var ia ble .
Howe ver , the infants whose gas exchange c hronica lly imp roved could be
predicted by the acute change in PsC07 or in p02 grad ient . We co ncl ude
t hat I) F imp ro ves lung me chan ics but may have little effec t on gas
e xchange and 2) skin surface monitoring of the fi rs t dose of F ca n
accu rately ide ntify th ose who will res pond to chronic F t her apy.

IDENTIF I CATION OF POPULATIONS OF CELLS FROM FETAL-1758 RABBIT LUNG USING MONOCLONAL ANTIBOD IES AGAI NST ADULT
TYPE I I PNEUMOCYTES . Ja cob N. Fi nke lstei n, James F.

Leary, Robe rt H. Notter, Donald L. Sha pi ro , Uni versi ty of Roch­
ester Schoo l of Med i cine , St r ong Memor ia l Hos pita l , Depa r t me nt
of Pedia t r ics , Roche s t er, NY 14642.

A panel of monoclona l antibodies (McAb) prepared aga inst sur­
f ace ant igens of f r eshly i s ol a ted adult r abbi t t yp e II pneumo­
cy t es was used t o inves t igate the appearance of ty pe II pneumo­
cy t e s peci f i c popu la t ions in fetal rabb it lu ng , Ant ibody bi nding
to ce ll s was asses sed both by immunopero xidase as sa y a s wel l as
i ndirec t immunofluorescence detect i on with avidin conj ugated phy­
coe ry t hr i n ( PE) . Fluor es cent ce l ls were a nalyzed by l aser f low
cy t omet ry t o ident i fy s pec i f i c cel l ul ar populati ons a t vari ous
fetal ages. Polyacrylamide ge l e lec t rophores is a nd i mmunob1o t
ana l ys is were us ed t o i dentify s pecifi c anti gen i c spec i es on the
ce l l s . In ad ult l ung ce l l populations a McAb (API63 ) exhib ited
promi nent s tai ni ng of l ame llar body (LB) cont a i ni ng cel l s. API6 3
al so s howed high s t a i ni ng of LB-cont a i ni ng ce l l s f rom fetu ses a t
27 day and 28 day ges t a t ion. Mo reo ver, API63 exhibited a dis t i nc t
antibody positive s ubpopula t ion in ce ll s f r om 24 day fe tuses ,
where LB co nta i ning ce l l s are neg l igib le. Two additi ona l McA bs ,
APIl17 and API125 were a l so pos itive f or LB con taining ce l l s in
adu lts but s howed prog r es s i ve decl i ne with decr eas i ng ges tati ona l
age. These r esu l t s s uggest t ha t di fferen t pa t terns of expressi on
of ce l l s ur f ace antigens ar e pr es ent i n the deve loping l ung.
Combi na t io ns of McAb bound t o s pec i f i c antig ens may be usefu l in
i s ola tion of undifferenti ated precursors of t ype II pneumocytes .
(Supported by NSF Gran t PCM82 15152 and NIH Grant HL 29915 )
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