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!atnc:dlular Calcium Chelation o.c ....... n,,.. or Rapid Liquid aeanD« from 
Salino-fillcd Alvenli in !be Rat Lune 
Pinc M Wana. J:ih.M BhaructiM:,,·a: lung B1olog~ Lab. Columbia L'ru,·cn1ry. Roosc..,ell 
Hospual. I CXX) I 0th A\'. Sc\\' Yol'L :,..; Y I 00 N 
Prt .. i.ousl~- we dctemuncd by lung rrucropuncrure. that saline micromfusions in '>mgle i1l1>eoli 
de.it r.1p1d.Jy .ind th.at the dc~c umc 1Ct1 decre.ues dunng lung hypennfb.uon 1Fl$Cb J. 
IQQQ1 We now ddcmuncd the CJ.lent 10 . ...,tuch ccllul:u processes regulate Ct. W~ cs1;ibhshcd 
lhc isolated blex>d•pcrfuscd rat lung prcpuation ill ..:onst;anl pulmon.try :incry. left .llnal Jl)d 

JJI'"'3Y pressures of 10. 5 .ind S cmH:0. respecu,cly. B~· ,·1dconucroscopy. we 
rrucropuncturcd lhc lun~ surface to rrucromfusc ':.aJinc m -6 .1h·eoli. Alveolar margms wcre 
no1 \'ls1blc an \.Jline-fillcd ~ .. eoli. but bec::une prog:resst·•cly evident as the alveoli cleared the 
rrucrom1cc1Cd liquid~ refilled ....,u, alt. We rrucrom1ccted colored solution 1Evans BIUC"I to 
i.:onfirm absence o( fh.nd leak .&l 1hi: micropuncNrC sue. In \1deo rcplavs ...... e "'iewed the 
micromJcctcd region 10 di:tcmunc Cl .is I.hi: time uken for the ah·eolar ~n lO become 
·.mble m Jo ''"!le. non-mcropunc1ured ;al\·colus. ln scpa..ruc ci:pcrimcnts. we ga••e alveolar 
m1cromfusions or" lhc acuve tr:utspon blocker<; ou:ib:u.n I l mM. JS m1n. n:::31 :ind ~loride 
• 10 µM, IS nun. n:::.\i. .;i.nd .Jf the mU"leelluf.u c:::ilc1um ,ci·, c:hclitor. BA.PTA-AM 1-'-0 ~-
15 min. n=31. At baseline::. Ct v.a5, -U~.6 s unr:m:SE. n=31. The Jcthc transpon blockers 
had no effect on Ct. Ho...,·c..-er. BA.PT A-AM increased Ct by 113:N7 ~ ~bcwc baseline 
1 P~.05 ,. We intcrpn:1 th.:iJ the rapid remo .. ·a.l of microinJec\cd aJveolar liquid occurred by 
c1·· ~epcndcnt proceucs. but no1 by acuvc 10n uanspon. When n:laivcly few aJvcoLi ~ 
liquid filled as m early pulrnon:uy edema ci=· -dependent processes. such a.s surfactant 
;;ccrenon may promic surface forces ror rapid removU of al,;eolar Liquid to\112J"ds prox.im.a.l 
a.Jrw:ays I HL64896. HL10141.>. 
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BASOLAITRAL KCI COTRASSPORT IS ADULT ALVEOLAR EPITHEl..!AL 
CELLS IS ACTn"An:D BY TERBLaALINE AND PARTICIPATES IN q 
ABSORPTION. . 

Scon ~ . O'Cndy. Peter J. ~aru.U. David H. Jngbu: t:niversiry of ~iMC'SOU.. Physiology. 
>95 AnScv'Vet. Med. Bldg .. St P,ul. ~IN 55108 

Al\'eol.ir epithelial cells were isolated from ,1duh rats :u,d mainwned in monolaycr cuJNrC 
under Jcfincd mcdi:1 condit.ions following previously published procedures cJiang c1 JJ .. Am. 
J. Phys101 . .'.!75:Cl610-Cl6.:?.0. 19981. Transeptthelia.J res,sWlCes ranged bcr.·een 1500-1800 n 
cm= Trcauncnt ...,1th tcrbu\3.linc: was pre\1ously s.ho...,11 to acti,..:uc Cl channels in the aptcil.l 
membrane md to incrcue Del C1 absorpuon. In this srudv we show chill terbui.alinc: 
sumulauon lnct'C:iseS Det Cl effhu from O.JI to 1.56 m.Eq.l~m:h1 olCross the basolw:nl 
mcmbr3nc under conditions when: .;i,n outward [KJ gradient e:Usu and the membrane vol~ge 
,s clamped JI zero mV. When the (Kl gndien1 is elirruna1ed. the effect of terbuwinc on net 

Cl efllux " inhibucd 10 lhc cxtcnl tJw no "gnifican, Cl efflux can be ck1cctcd ilCTOU lhc 
b:u.obtcral mcmbnnc. We5'cm blot ana.lyys using a.nobodies to the four cloned isofomu of 
KC! cotriUUponcrs rc,.·caled the pn:s.ence or KCCI and KCCJ isoforms in :nonolayer cultures 
o( these cells. Tne esumatcd molecular weights were 90 KD:a for KCC I :ind 70 KDa for 
KCC-'. These results pro,.,de :Kklicional e,,dence th.:iJ supports a novel mechanism for d 
absorption th.at involves upWc of Cl xro~ the ;ipicaJ membrane by Cl channels and efflux 
across the b.uol:uer.il membrane by .;i,n clecaoncutra.l cotnnspon mechanism dw is coupled 
to lhc (Kl conccntI'ilUon gnidient. 

EFFECT OF ION TRASSPORT INHIBITORS O'i THE BIOELECTRJC 
RESPONSES OF Gl:11'iEA-PIG TRACHE.~L EPrnIELIDI TO HYPERTOS!C 
SODIUM CHLORIDE SOLLTIOS 
Richard A . Johnston'. \t1chael R. \"311 Scon·. Appa\·oo Rcnga.s.uny'. frffu=~ i;;; Fed.ui· 
Wc:s1 Virgirua l.'nJ\USlly. \1org111101,1r,:n. V./V .'.:.650b. =e.u, Cuolina Cru,cr\11, . Gr~n\lllc. 

,;c 17858. ·ppRJlJ1iEL01'.';IOSH. ~forg,n1own. WV :6505 . 

Pre,·iousl~. our labor:UOr"f h~ sho .... n Ull, m the presence of sero~lly-a.ddcd mcth.:::i.cholm~ 
,~Ch~ 3xio·· .\-11. the: appl.Jc:::i.uon of h~J)Crtoruc 0-nwuutol solution ll:O mOsm, to the 
mucos.al surface of guine2-p1! l1"3Chc31 segments mounted m Ls.sin! chamb.:rs de-creased inc 
cranscp1theLial ,;hon-c1rcu11 currcm 1/ .... 1. The purpose of ttus <;tud~ \lio'&S ta dctcrnunc 1f I_ 
responses to cle,.ated coruc1ty .m: independent of the osmol~ic used lnd 10 elucui;uc .... rud 
cpithetial 1on channels and/or lr.lnsponcn .uc m,okcd m the epithelial b1oclcc1.nc response: to 
devated mucos.a.l lorucny .. In the prcsenc::e of sero'i.1.ll:--added \.1Ch 1Jx10·· \1 1. c.\po\ure of 
the mucos.il surfxc to modified Kn:bs-Henscle1t soluuon made hypcnoruc ,..,Hh J.ddcd ~aCI 
t I !O mOsm I dcctt:iscd the /"'". 801h .urulondc: l)x IO ' \1: mucouli lnd bumetarudc 1 10 ' '.'-i: 
sero5,.1.h anenu.ucd the deacuc 1n /.._. lbcriotoll.ln ,10 · \1: ~ros.al Jnd muco s.i.11. 1 c.1>. 
acU\'Jtcd K* ch.utnel blocker. had no effect on/"'. The /,. 1ncre~d r.1thcr th.in J«re;is.cd in 

the presence of the CJ chaMcl blocker. :--lPPB 110"' .\f: mucos.211. The effect of ouabam 1 10·' 
.\1; scrosaJ1. a S;a."-K"-A.TPase inhibitor. ""'ill a.Jso c.,:uruned: ho"-·e\·er. 11 cJwcd a prog:rc:-ss1\e 
reduction 1n /"' .... -tuch pre\·cntcd asse~sment of the n:sponse to SaCI. The~ resulL\ ..,uggcs.t 
t.tuc apical :-.I;· ctwtnels :ind the ba.'iOlatcral .sa·-K·-~cl .:oinnsponc:r .ire 1mpon.;i,nt in 1hc 

cptthcliaJ bioclecbic n:spon~ to devated mucosa! torucn:,, "'·hllc lhc role ..:,f .1p1cal Cl 
channels m th.is resporu.c is unc:le.t.r. 

LUNG VENTILATION/GAS EXCHANGE/AIRWAY REACTlVITY (676.1~76.2) 

676.1 

v,nlilation-pommon diflributiom duriq punal-lipl breatJuac in _,,Y_ aDd 
chronic broochitis. 
Giu.seppe Lii.uro. Bruno 0cU")'. Tiucrry Clerb~. Aibffl Fnns: Cliniqucs Univ~iWZ'C:s SC· 
Luc l.!CL. Pncumology. 10. Av. Hippocntc. Bnwel>. 1200 Belgium 

Tnc: multiple men gas eliminatmn tcchruquc (MIGETI is a robust tool to :aS1CU both 
vcmilllion-pcrfus.ion cV'NQ') distributions and the role of eur:apulrnonary f.acton 
de1emurung .utenaJ oxygenation during spontMCOUS brealhing. The puncd lipi breathing 
i PLB I ts oh.en used in the: management of patients W'ilh dtroruc obsaucuve lung disease. 
Previous clinicaJ ilUdics have dcmonstra&.Cd UW PlB improves ancria.1 oxygen s.1runaon .ind 
CO2 rerno..-al .u well .u relieving dyspnc.a. PLB 1nc:rcucs the expintory resi.stanc:e. and thus 
iocttucs lhc es.plt'l1ory resis,tivc wort o(~ng. promocing great.er cxpinl.ory nb cage and 
3.bdonun.a.l muscle recruia-ne,,i Ill response to the cxpina:ory loads. 
The aim of this !.rudy wu to examine lhc effects of PLB on bfulhing paaent and V'A/Q' 
dismbutions in patients with emphysema .ind chronic: bronc:hitis. 
Three patients .... ;th sLiblc emphysema a.nd J with r;hronic: bronc:hili.s. wett uked to breathe 
s.occcss.ivcl)' through the. nose and .... ,th PLB during 30 minutes. This pcnod wu neccssuy to 
perfu.sc the. solution of the. 6 inen gases .ind to reach the. stead.y wr:c for the. MIGF:r. Both 
types of brushing were used in each ~ubjcc1 in I rudom order. All the n-casurements ~ 
done within J hours. 
We h>ve found llw PLB reduced lbc dead space (from 76.J~ to 51.7%1 LO emphysematous 
sub}ccu only. Ventilation lo reg:ioru, with a oormal V'AJQ" ruio increased from 25.3 % 13.8 
'l,1051.1 ~ 10.8 ~ . 
We conclude th.u PLB improves V'AJQ' duaibutiOfl.S in emphyscmllOU.s paaents but not in 
patients wilh chrome broocbitis. 

676.l 

Effects Of Opclsoc4 oo ~""ry Htmodynamics and Gas ucbango io lb< Dos 
Yoshw Yunaya.. Kyujchi r,,liizcld. Je.;i.nruc Kim. Pauline E. Eno.n. Hm1elh Wagner. Peter D. 
Wqner: L'ruve~ty of California. San Diego. 9500 GilffWl Drive. MC 06!JA. U Jolla. CA 
9~093 

Optison®. 1 suspension of albumin microsphcres conwrung ocufluoroprop:inc: gas. 
providci venu,cular concr-:asi durin§ cardiac ultr.isound 1maging. We .uked .,.·hcther 
Optison® prodoced dclet:eri'ous effects on pulmonary hcmodyrwrucs or gli ~., ch.;i,ngc liter 
intnvcnous admln.is.tn.tion . .ind tf so for how long. Twcnry-four mon,:rcl dogs ...,..ere l.$s1gncd 
r.indomJy to one of four groups: 1A1 Optison®. 18) albunun control. cCl Opuson® follo"'ing 
creation of IC\lle pulmonary microvucular embolism rau.1n1 pulrnon&I)· vtery pre~ 10 .JJ 
mmHg. and I 0) albumin afler similar embolism. Resptra.c~ ind incn gas c:~cha.ngc: were 
followed 11 1-J minute illter-.'al.s for .IO mi,,utcs after J ,equcmi.i doses of I, ) J.nd 5 ml of 
Optison® or I '\:i aJbunun. Opason® had no effect on aneria.J PO:. PCO:. \' NQ mu match or 
c;i.rdiac ouqNt 11 1ny dose or II my time. Minor IS nunHg>. a-uwem increases m pulmonary 
ar1ery prcs.s.utt Vr'Crc seen over the first JO nunutes ~r the S mJ dose 1n norm.a.I dog!., bu1 noc 
in dogs with prior mi"1X'mbolimi. We conclude UW even aflcr a 5 mJ dose 1 !5 umes the 
single clinical dose.I. the effects of Optison'» on pulmonary hcmody1wrucs llll1 ga.s e.:ii:cha.ngc 
are tn.RSKnt and insagnificam in the dog, even in the presence of p~-e.uMJng pulmonary 
hypenerwon. Supponcd by M,JlinclcrodL lrx: .. St Lows. MO. 






