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THE EFFECTS OF INDOMETHACIN ON THE HYPOXI C VASO-t1765 PRESSOR RESPONSE IN ISOLATED LUNGS OF NEWBORN LAMBS .
J ohn B. Gordon , Mar y L. Tod , J. T. Sylves ter , (Spon .

Mark C. Roge r s ) . - The Johns Hopk in s Medi ca l I ns titutions , Depts .
Anes t he s i ology and Critical Care , and Medic i ne , Balt i mor e.
Previous studies sug ge s t t hat pulmonary pr o s t aglandin metabo l i sm
and ac tion change during the newborn period . Ind omethacin, a
cycla- oxygena s e inhib i tor , inc r e a s e s pulmona r y a rte r y pressure
(Ppa) i n pe r ina tal ani mal s . However, indomethacin has no effect
on hypoxic and normox i c Ppa i n t he isolated per f used l ungs of
2-3 month ol d lamb s. This study examined t he effects of indo
methacin on the s t eady s t at e pulmonar y vascular re s pon s e to
gr aded hypoxia in i solated per f us ed lungs of 2-4 day ol d l ambs .
Lungs were randomly expos e d to 3 l e vels of hypoxia and re turned
t o an i nspir ed O2 t en s i on (Pi02) of 200 t orr af t er each hypoxi c
s timulus . The mean Ppa +/- SE ( to r r ) a t f l ow 50 ml/ kg.min f or
cont r ol (C) and i ndomet haci n (I) gro ups were :
Pi02 ( to rr) 200 50 30 0
C (n=5) 12.7+/-1 .4 15.5+/-2. 6 22. 1+/ - 3.0 11. 4+/-0. 6
I 17. 0+/-2. 3 27. 5+/ - 3. 3 26.8 +/ -2 .7 13. 8+/-2.1
I n both gr oups hypo xi a (50 and 30) caused an i ncrease i n Ppa and
vasodilation occurred at O. Ind omethacin enhanced t he pressor
response (P<. 05) . Moreover we noted that, i n the C group after
a firs t hypoxic expo s ure , s ubsequent hypox i c responses we re
blunted in compar ison wi th the I gro up (p<. 05) . These r e sults
s ugges t that, i n i solated l ungs of 2-4 day ol d lambs, an init i al
hypoxic presso r r es ponse caused t he rel ease of a dila to r pros
t a gl andin which attenua t ed sub seque nt r espons e s +

THE EFFECT OF INHALED DRUGS UPON CILIA MOTILITY.

1768 Marilyn A. Gowen and Alexander S8oCk. Dept-of Pedi
at r i CS, Duke On1versit y Hedlcalenter J Durham, N.C.

Cilia are es sent1al for the proper maintenance or the
re spiratory t r act. Inh aled drugs a r e frequently used in the
t r eatment of respiratory dis orders and have been shown not to
alter ciliary structure. Their effect on ciliary mot i l i ty has
not been adequat ely studied. In the present s tud y, the e f fec t o f
various inhaled dru gs on the durat i on o f cilia mot 1lity was
examined using s peC1me ns of rabbit trachea. All specimens were
stud i ed at room temperature via light microscopy w1th control
sa mples analyzed concur re nt l y. One drop of the sp ecified drug
was placed on the trachea and the durat10n of cil1ary be at was
monitored. The following results were obtained:

DRUG .!i .Iili Cessation Time(min)

Nasalcrom 57 6. 87
Nas a lide 45 5. 88 4.2 0.02-15
Afrin 0.05% 12 7.21 33.0 17-90
Alup ent 5% 12 3.41 19.1 5. 2-44.4
Mucomyst 10% 12 6.49 1.4 0. 65-2.0
Muc omyst 20% 12 6. 70 0.04 0.02-0.07
Neos ynephrine 0. 25% 12 6.58 20.2 8-3 5

3IU
Ami! + Mucomyst 10% pOll 4 0.03 0.02-0.05

4 7.00 128:8
3

All drug effects were reversible with washings of normal saline.
The wide ranges o f cessation time were thougnt to be due to
t issue variation or to mucus on the tissue specimen causing
decreased drug penetration. Mucomyst most rapidly effected the
cilia. Nas alcrom increased the initial frequenc y o f

ea r ly
e lect r on mic r ographic findings :and in vivo funct io na l studies.
Thes e effects.should be kept in mi nd when prescribing inhaled
drugs fo r pat1ents.
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Furos emide was effec tiv e i n i mpr OVi ng Cdyn in a group o f pr e 
t erm i nf ants suffer ing from respir ator y di str es s sy ndrome ( RDS)
dur i ng th e fi r s t week of l i f e, bu t had no effec t on ano th e r gr oup
wi th bronchopulmona ry dys plasia (BPD) s t udied a t a l ater ag e .
Ei ght infan t s (BW l530+/-500g , GA 32+/ -2 wks) wi th RD S were
s tudies at 2+/-1 day of age , and eight (BW 840+/-390g, GA 29+/ - 3
wks) with BPD at 35+/-25 days. Cdyn and P02 were measured immedi
at e ly pr i or t o t he intrav en ous inf us i on o f furos emi de l mg / kg and
aga in 20 minute s pos t i nfusion . Eight infant s ( BW l570+/-520g ,
GA 32+/- 2wks ) served as RDS cont ro l s, eva luated on day 3+/ - 2
wi thout fu rosemide . The r e sults are no t ed be l ow:

Cdyn(ml/cm H20) P02 (mmHg)
Pre Pos t Pr e Post

RDS 0 .7+/-0 . 4 0 .9 +/ -0.4 51+/ - 4 78+/-29
Cont . 0 .9+/ -0.3 0.9+/ -0 .3 57+/ - 14 60+/-19
BPD 0.7+/-0 .4 0 . 6+/ -0 .4 74+/ -32 69+/-35

The rise in Cdyn in t he RDS gr oup was signif i cantly greater
than the res pons es in both cont r ol and BPD infants. In this
group of infant s f urosemide was effectiv e i n improvi ng co mpl i 
ance i n infants wi t h re spiratory f ailure in t he ear l y cou r s e of
RDS but was ineffect i ve i n t he l ater compl i ca t i on of BPD .

Pi 02 C(6) CI (5) ES(6) ESI(6) EL(7) ELI(5 )
200 17.4 15. 8 14. 8 l5 . Q 17 . 0 11.0*

30 28 .8 30 .2 24 . 3 29 .5 19 . 8* 22 .9*
o 12 .0 12 . 5 11.7 13.0 9.6* 8.3*

EFFECTS OF 17$ ESTRADIOL ON THE PULMONARY CIRCULAt 1766 TION. J ohn 1!.. Gordon, Randall f · Wetzel, Mary
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Anes t h . /CCM and Medi cine , Bal timor e.

Pr i or s t udi e s have s hown that 1) mature ewes have an a t tenu
at ed hypoxic pulmonar y vasocons t r i c t or response (HPVR), 2) 17$
es t radiol (E2) admin i s tered 2- 4 days prior t o s t udy of juvenile
ewes re duces their HPVR t o adul t ewe l evels , 3) E2 enhances
prostaglandin producti on by sys temic vess e ls . Thi s s t udy
examined the effects of indomethacin (I) on the steady state pul 
monary v as cular r e s ponse to graded hypoxia i n isolated perfused
lungs of 3 gr oups of j uvenile ewes - cont rols (C and CI ), E2
treated 36- 60 hours before s t udy (E2S, E2SI ) and E2 t r ea ted 72
110 hours be f ore s tudy (E2L, E2LI) . Mean pul monar y art er y pres
sure (Ppa) a t flow = 50 ml / kg .mi n f or 3 l evels of inspi red 02
(Pi 02) f or each gr oup (n ) wer e : (* = less t han C, p<. 05) .

In all groups the peak response is seen a t 30 torr. There was a
time depen dent attenu ation of th e HPVR ca used by E2. While in
domethacin had no effect on th e HPVR in any gr oup , i t did return
r es ponsivity (6 i n Ppa 200+30) in E2L t o C val ues (p<.05) .
These results su gges t that a l t hough E2 may increase pulmonar y
pros taglandin s ynt he s i s , th e r e i s also an appar ent time-depende nt

r edu ction in vas cu l ar r e s istance caus e d by non -prostaglandin
depende nt mech an i sms.
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PULMONARY ENDOTHELIAL PERMEABILITY IN ASTHMA. TPt 1770 Gr ee n , cw Gatto, RP Marchessault, BP Fuhrman, DE
Jo hnson . Ped . Cr 1t . Carel o. Minnesota l M1nneapolis

The hypotnesrs-tha t pulmona ry endot he l ial permeability (PEP)
i s inc r eased in a s t hma was t e sted in a gui nea pig mode l. Ani
mal s were sensi tized t o ov albumin by subcutaneous i njection two
week s pr ior to t esting (asthma t i c gr oup) . an imal s di d
not r eceive t he sens i t izing ova l bumin . A third gr oup of animals
was de sensitized by repeated ex posure t o nebulized ova l bumi n ,
wi t h epinephr i ne rescue, over a 4-6 week peri od (desensiti zed
group) . Pulmonary function was a s sess ed by pl e thysmography i n
each gr oup during a control period and after challenge with
nebulized ovalbumin. PEP was assessed by the r ate of app earance
of the al bumin t ag, Evants blue, in t he lungl and endo
thelial permeability (SEP) by th e rate of decline of serum con
c en t ra t ions of Evan' s b l ue . All groups ha d comparable pulmonary
f unc t i on during t he con t rol per iod . Ova l bumin inhalation pro
duced a decr ease in dyn ami c lung compliance and an increas e i n
a irway resis t an ce onl y in t he asthmatic gr oup . PEP was i n
c rea s ed in the as t hmatic animals, while SEP wa s compa rable in
al l groups . Pulmonary ed ema oc curred in bo t h the asthmat i c and
de s en sitized gr oups .
Group (N) compl i anc e resistan ce lung weight PEP

% control % control % normal ug/g/30min
Normal (7) 124±36 103±61 100±9 18. 2±7.4
Ast hmat ic (7) 39±26* 293±103* 131±16# 31.6 ±10 .2#
De sens itized (7) 89±60 155±103 136±9# 14. 2±3. 4
Values=mean s±SD *P<.Ol vs control period ; #P<. 05 vs gr oup

Pul monary dy s f unction i n as t hma i s ac compan i ed by incr eased
PEP. Pulmona r y edema , al one , doe s not explain t hese changes .
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e1767 ;INCREASED NASAL POTENTIAL DIFFERENCE AND AMlLORIDE
SENSITIVITY IN NEONATES WITH CYSTIC FIBROSIS. C.W.
Gowen. Jr ., E.E. Lawson, J.

Boucher l M.R. Knowles. The Dept . of Ped1atrlcs and Med1clne.-rKe
On1ver s1ty of North Carolina at Chapel Hill.

Cystic fibrosis ( CF) have an i nc re as ed nasal trans
ePithelial potent ial difference (PD) which reflect s an increas ed
Na absorpt10n across a relat ively Cl- i mpermeable membr ane . To
evaluate respiratory epithelial function 1n CF neon ates, the 5
maximal PD and the voltage to superfusion of 10- M
amiloride (Am), an i nhi bi t o r of Na transport, were r ecorded
between a Ringer perfused bridge on the nas al mucosa and a
reference e l ec t roae in the sub cutaneous s pa ce . We s t ud i ed two
term CF neonates presenting with meconium ileus (MI) and
compared the result s to 15 term healthy neonates including 1
ob11gate heterozygote (OH) for CF, and 12 term disease control
(DC) neon at es including 2 with ileal atresia, 2 with meconium
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values (x = IIOmeq/l ) at 2 mo . The CF
neonate s had higher PDs than normal or
disease controls (fig). Superfusion with
Am induc ed a 72% re duc t i on in PD in the CF

Also the neonatal FDs are comparable to
• values i n older infants (2-24mq) where a
. t ¢ similar PD pattern is present {fig).

Moreover, the PD and Am 10 CF
neonates are similar to older \ >6yr) CF
children and adults (-64.9+9.3mV;

n=51). These results suggest
that: (1) nasal epithel ial dysfunct10n is
present i n CF pat1ent s s hor t l y after birth ,
and (2) the nasal PD may be a diagnost ic
adjunct to the swe at test in the early
diagnosis of CF.
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