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[atracellular Calcium Chel Decrenses Time of Rapid Liquid Clearance from {CTRIC
Saline-Filled Alveoli in the Rat Lung TONIC
Ping M Wang. Jahar Bhanacharva: Lung Biology Lab. Cotumbia University, Roosevelt

Hospital, 1000 10th Av, New York. NY {0019 Fedan®

Previously we determuned by lung micropuncrure. that saline micromnfusions in single alveoli cenville,

clear rapidly and that the clearance ume 1Cli decreases dunng lung hypennflauon i Faseb J,
19991 We now determuned the extent (o which cellular processes regulate Ct. We established
the 1solated blood-perfused rat lung preparation at constant pul y anery. left amal and
urway pressures of 10. 5 and 5 cmH:0. respecuvely. By videomucroscopv. we
mucropunciured the lung surface to mucroinfuse saline in -6 alveoli. Alveolar margins were
not visible i1n saline-filled alveoli. but became progressively evident as the alveoli cleared the
mucroinjected liquid and retilled with asr. We mucroinjected colored solution (Evans Blue) to
-.onﬁrm ahscnce of fluid leak at the mucropunciure site. fn video replays, we viewed the
d region to d Ct as the ume taken for the alveolar margin 1o become

mhlc n a single. non-meropunciured alveclus. In sepasate experiments. we gave alveolar

nucroinfusions of the acuve transport blockers ouaban 1 mM. |5 mun. n=3) and amuloride
110 pM. 1S mun. n=31. and of the ntracetiular calcium (Ca™*) chelator. BAPTA-AM 140 pM.
15 mun. n=3). At baseline. Ct was 4.1=0.6 s imean=SE. n=3). The acuve wansport blockers
had no effect on Ct. However. BAPTA-AM increased Ct by 223247 % above baseline
tP<0.05:. We interpret that the rapid removal of mucroinjected alveolar liquid occurred by
Ca™dependent processes. but not by acuve 1on ransport. When relatively few alveoli are
bquid filled as in early pulmonary edema ca’ “dependent processes. such as surflcun(
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Previously, our Iabor:lor\ has shown that in the presence of serosallv-added methacholine
(MCh: 3x10" My, the applicavon of hypertoruc D- m:mulol soluuon +120 mOsm: to the
mucosal surface of g p1g tracheal seg d in Ussing chambers decreased the
transepithelial short=crrcunt current /). The purpose of thus study was (o detemmune 1f /_
respanses 10 elevated toruciry are independent of the osmolyte used and 1o clucidate which
lial 1on ch Is and/or p 3 are nvolved in the epithelial broclectnc response 1o
clevated mucesal torucity. n the presence of serosally-added MCh (3x10° M), exposure of
the mucosal surface 10 modified Krebs-Henscleit soluton made hypenonic with added *J:CI
120 mOsm} decreased the /.. Both londe 13x10 M: I+ and b a0’ M:
serosal) attenuated the decrease in /.. lberiotoun (10~ M: serosal and mucosali. 3 Ca™™-
acuvated K” channel blocker, had no effect on /... The /_ increased rather than decreased i
the presence of the Cl channel blocker. NPPB (10~ M: mucosall. The effect of ouabain (10
M: serosal). a Na"-K™-ATPase inhibitor. was also examuned: however. it caused a progressise
reduction tn /, whuch prevented assessment of the respanse to NaCl. These results suggest

that apical Na™ channels and the basolateral Na“™-K™-2C! porter are «mp n the
epithelial bioelectric response to clevated mucosal torucity whule the rofe of apicat Cl
1s 1n tus resp: is unciear.

secrenon may provide surface forces for rapid removal of alveolar liquid towards p
arways (HL64896, HL10142).
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BASOLATERAL KCl COTRANSPORT IN ADULT ALVEOLAR EPITHELIAL
CELLS IS ACTIVATED BY TERBLTALINE AND PARTICIPATES IN (1
ABSORPTION.
Scott M. O'Grady. Peter J. Mamak. David H. Ingbar: University of Minnesota. Physiology.
495 AnScuVet. Med. Bldg.. St. Paul. MN 55108
Alveolar epithelial cells were isolated from adult rats and mantained in monolayer culture
under defined media conditions foll g previously publi d tJiang et al.. Am.
J. Physi01.275:C1610-C1620. 1998). Transeptthelial resistances ranged berween [500-1800 €2
cm®. Treatment with terbutaline was previously shown to acuvate C1 channeis in the apical
b and to i ner Cl P In tus srudy we show that terbutaline
sumulation ncreases net Cl efflux from 0.31 to 1.56 mEg/cm’h! across the basolateral
membrane under conditions where an outward [K] gradient exusts and the membrane vollage
15 clamped at zero mV. When the (K] gradient is eli the effect of terbutaline on net
Cl cfflux 15 inhibited to the extemi that no significant C} efflux can be detected across the
basolateral membranc. Western blot analysis using anubaodies to the four cloned isoforms of
KCl cotransporters revealed the presence of KCC1 and KCCH isoforms in monolayer cultures
of these cclls. The estmated molecular weights were 90 KDa for KCC! and 70 KDa for
KCC4. These results provide additonal evidence that supports a novel mechanism for C1
absorption that invelves uptake of Cl across the :np:cal membranc by Cl channcls and efflux
across the basol, J by an el 1 h that is coupled
to the [K] concentrauon gradient.
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Ventilation-perfusion distributions during pursed-lips breathing in emphysems and
chronic broochitis.
Giuseppe Liistro. Bruno Detry. Thierry Clcrbaux. Albert Frans: Cliniques Universitaires St-
Luc UCL. Pneumology. 10. Av. Hipp ls, 1200 Belgium
The muliple nert gas el hni (MIGET) is a robust tool to assess both
ilation-perf (V'AIQ)  distrib and the role of cxmapulmonary factors
determumng antenal oxy ion during sp hing. The pursed lips breathing
«PLB) ts often used 1n lhe management of patients with chroruc obstrucuve lung disease.
Previous clinical srudies have d that PLB imp mzml OXygen saturanon and
CO?2 removal as weil as relieving dyspnea. PLB the Y and thus
increases the expiratory resistive work of breathing. promoting ye.un cxpiratory nb cage and
abdomunal muscle recruitmen in response to the expiratory loads.
The aim of this study was to examine the effects of PLB on breathing pattern and VAQ
distributions in patients with emphysema and chronic bronchids.
Three patents with stable emphysema and 3 with chronic bronchitis  were asked to breathe
successively through the nose and with PLB during 30 minutes. This penod was necessary 10
perfuse the solution of the 6 inert gases and to reach the steady state for the MIGET. Both
types of breathing were used in each subject in a random order. All the measurements were
done within 3 hours.
We have found that PLB reduced the dead space (from 76.3% to 51.7%) in emphysematous
subjects only. Ventilation to regions with 2 normal V'A/Q o increased from 253 =138
%to5l.1 2108 %.
We conclude that PLB improves V'A/Q" disributions in emphy
patients with chronuc broochids.

panents but not in
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Effects Of Optison® on Pul v Hemody jcs and Gas Exchange in the Dog
Yoshiki Yamaya. Kyuichi Niizeki. Jeanue Kim. Paulinc E. Entin. Hameth Wagner. Peter D.
Wagner: University of California. San Diego. 9500 Gilman Drive. MC 0623A. La Jolta. CA
92093

Optson®. a pension of albumil i h octafl 2as.
provides ventncular conmas: dunng cardiac ulmsound magng.  We uked whether
Optison® produced fous effects on p v hemodynarmcs or gas exchange after

intravenous admunistragon. and if so for how long. Tw:nr_v«four mongrel dogs were assigned
randomly to onc of four groups: A) Optison®. (B) aib contol. (C) Op ® foll g
creation of acute puimonary microvascular embolism raising pul v anery p t0 33
mmHg. and (D) albumin after similar embolism. Resptratory and incnt gas cxchange were
rollowed at 1-3 minute intervals for 30 minutes after 3 sequential doses of 1. } and 5 ml of
Opuson® or 1% alb Op ® had no effect on arterial PO,. PCO,. VA/Q rrusmatch or
cardiac output at any dosé or &t any dme. Minor (5 mmHg). n pul
anery pressure were seen over the first 10 munutes after the 5 ml dose 1 normal dcgs but nol
in dogs with prior microcmbolism. We conclude that even :ﬂe-r a 5 ml dose 125 umes the
nngl:chmuldose)‘u-eeﬁemoff‘ ison® on pul s and gas exchang

are transient and insignificant in the dog. even in the pfegnc: of pre-exsung pulmonary
hypertension. Supported by Mallinckrodt, Inc.. St. Louis. MO.









