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PURIFIED MACROPHAGE HUaJS SECRE'rl\GXlJE IS A PC1IENI' ER:NCHIAL 
Sr«x:mJ MUSeu: REI.AXI~ ilGENT IN VI1l«l. E. N. Schachter, 
E. ZusJdn, Z. Maran, S. Goswani, E. Gollub, N. Rienzi, and 
S. Kaayani. I'tJUnt Sinai Medical Center, aJNY, New York , 
N.Y. 

We have previously shown that IIIo?lCrOphage nucus secreb!;­
gogue (tMS) a peptide synthesized by alveolar macrophages 
acts not cnly as a potent secretagogue of aixway JTlJCUS but 
also has the capacity of relaxil'l'J airway SlIJ:X)th IlllScle (ASH) 
in the guinea pig and in man (ARRO 133:A211,19B6). re have 
recently described a 6BKd protein obtained from human 
pu1n:cnaxy macrophages which p:>Ssesses enhanced secretagogue 
activity (ARRO 141:A646,1990). we speculate that this 
molecule may be a p!\ecursor for the previously described 
2Kd, MHS (J Exper Mad 159:844-860, 1984). The smooth muscle 
relaxing p:>tential of this 68Kd protein (MHS68) was assayed 
usirg guinea pig tracheal (GPI) ring's suspended in a series 
of 12 organ baths containing Kreb's Hansielett solution at 
37°C and pH7.4. Each GPT rirg ..... as divided into 4 segnents 
so tha t each anilnal served as its own control for the drugs 
studied. The segnents were suspended at 2 grans of baseline 
tension and relaxation .treasured as a percent of this base­
line tensicn. I:bse response characteristics were assayed 
usi~g a stock solution of 1 mgJml of MMS68 (diluted to 
10 mg/ml) de livered in the following concentrations: 
5,15,50, ISO, sao rgtml in the bath. The dose response 
curve generated had the following response parameters: 
Emax=55.5 + 2.01 (expressed as a percent of the baseline 
tension "-2 gm) £C50-165 + 16 ng, §:Sope - 1.3 .:!:. O.l. 
Contracti~ of GPT with carbachol (10 M) (C) aOO hista­
mine (lO- H) (H) did not prevent subsequent MMS 68 relax­
ation of the tissue, Removal of airway epithelium did 
not alter the response paraneters. Pretreablent of_~ 
A9i with Indarethacin (I) at a concentrations of 10 H, 
did not alter MMS68 induced relaxation. \te sUJgest that 
f.io1S68 exerts a p:>tent bronchial relaxirg effect on roth 
baseline and H arx1 C contracted GPr and that this effect is 
not necliated by prostaglarxlin synthesis inhibition. 
Supported in part by: NICSH ROI CHJ 2593 

PROTEASE INHIBITORS POTENTIATE RELAXATION EVOKED BY 
ATRIAL NATRIURETIC PEPTIDE IN BOVINE AND HUMAN 
BRONCIll 

J6 NALLY, RM ANGUS, R McCALL AND NC THOMSON. 
Dept. Resp. Medicine, Western Infirmary, Glasgow. GIl 6NT. U,K, 

We have previously demonstrated that atrial natriuretic peptide (ANP) has a 
direct, if low potency, relaxam effect on methacholine (MCh)·induced tone in 
human isolated bronchi (Hulks et al .• ARRD. 1991 143 :A334), In this 
present shldy. this ability of ANP to relax pre-conslIic:ted tissues was 
compared with the effect of pre-incubation with ANP in modulating 
MOt-induced contnlCtion in both human and bovine bronchial smooth muscle 
in vitro. In addition, the possiblity that the low potency of ANP resulted from 
its rapid degradation by proteases was examined. 
Human or bovine bronchial rings were suspended in Krebs-Henseleit SOlution 
at 37'C. Tissues were attached to isometnc transducers for measun::ment of 
tension. MCh was added in concenuations evoking 25-30% of the maximum 
response. and the effect of ANP (I ~M) alone, or in the presence of protease 
inhibitors (phosphoramidon, leu~ptin and ,aprotinin; each 20~g/ml) was 
examined. Mean percentage inhlbltion (SEM) of the MCh response was 
calculated. In addition, cumulative concentration-response curves (CRes) to 
MCh were compared in the presence and absence of ANP (l0'6M) and of the 
protease inhibitors. Mean -log EClO values (S8M) were calculated. 

("p<O.OI ) 
Control 

" Inhibition - log EC.la 
bovine human bovine human 

(0=6) (0=6) (0=6) (0=6) 

+ANP 7.14 (6.S) 
+ANP+ Inhibitors 60.2 ('1.1)* 

3S.09 (1.9)" 
70.23 (4.0)* 

5.53 (0.09) 6.66 (0./) 
5.35 (O.OS) 6.28 (0.09)" 
5.17 (O.OS)" 5.06 (0.37)" 

In bovine tissue. ANP was low in potency and small, though significant 
effects were seen only when protease inhibitors were present, regardless of 
the time of application of ANP. By con~. in human tissue ANP relaxed 
pre-constricted bronchi as well as evokint: a rightward shift of the CRC to 
MOl. Both these effects of ANP were significantly enhanced by the presence 
of protease inhibitors. w"e conclude that !n human tissu.e. ANP confers 
protection against MCh-mduced contractlon and that alfWay proteases 
modulate the bronchooilator effects of ANP. 
This work was supponed by the CHSA (Scotland). 

INTERACTION BETWEEN ATRIAL NATRIURETIC FACTOR 
(ANF) AND PARASYMPATHETIC NERVOUS SYSTEM IN 
TIlE LUNG. A. Robichaudo., C. Saunjert, M, C. Michoud' and 
P. du Souicho-. °Depr. de pharrnac%gie, "H{jlel-Dieu de 
Montreal, Fac. de mldecine, Universill de Montrlal, Quebec, 
CanadiJ, tlNSERM u/4, Vandoeuvre-Ies-Nancy, France. 

Recent studies have demonstrated the presence of ANF in the 
parasympathetic and sympathetic ganglia suggesting that this 
peptide could act as a neuromodulator. The aim of the present 
work was to establish whether an interaction between ANF and the 
parasympathetic nervous system is present during 
bronchoconstriction in anesthetized rabbits. Four groups of 5 
animals were studied: SHAM (receiving the diluent only), AT 
(pretreated with atropine 0.5 mg/kg i.v. and receiving the diluent), 
ANF (infused with ANF 80 ng/minlkg Lv.) and AT-ANF 
(pretreated with atropine 0.5 mg/kg i.v. and receiving ANF 80 
ng/min/kg Lv.). Following 75 min. of ANF infusion, 
bronchoconstriction was induced by the inhalation of histamine and 
respiratory resistance (Rrs) measured prior to and 3, 5, 10, 15 and 
20 min. post-histamine challenge. The results show that plasma 
ANF increased from 134 ± 34 to 13 I 2 ± 154 pglmL ex ± SE) in the 
groups ANF and AT-ANF (p<0.05) and remained unchanged in 
SHAM and AT. Following histamine inhalation, Rrs increased 
from 17 ± I to 42 ± 2 cm H20.L-I.s (p<O.OOI) in the SHAM 
group; an increase of similar magnitude was observed in AT. In the 
ANF group, Rrs was 51 ± 6 em H20.L-I.s following histamine 
inhalation, while in the AT-ANF group, Rrs was 30 ± 2 em 
H20.V I.s. (p< 0.05). These data suggest that an increase in 
plasma ANF induces the release of acetylcholine. ThIs work was 
supported by gran/sfrom MRC and H{jrel-Dieu Foundations. A. 
R. is rhe receipient of a sruden/ship from MRC. 

EFFECT OF INHALED FUROSEMIDE AND TORASEMIDE ON BRON 
eHIAL RESPONSE TO ULTRASONICALLY NEBULIZED DISTIL 
LED WATER (UNDW) IN ASTHMATIC SUBJECTS. A.Foresi~ 
A.Pelucchi,B.Hastropasgua.G . Caviqioli. R.M.Carlesi. 
M.Sale,L.Marazzini. Servo di Fisiopatologia Respira 
ratoria wG.Campari w

, Sesto San Giovanni, Milano. I: 
Inhaled furosemide (F) h a s been shown to reduce 

the bronchoconatriction induced by UNDW. since this 
effect could be due to the inhibition of the Na. 1 
2CI-/K~ cotransport system of bronchial epithelium. 
we have compared the protectiVe effect of inhaled F 
with inhaled torasemide tTl, a new and more potent 
loop diuretic. on UNDW-induced bronchocon9triction 
in a group of 12 asthmatics(age range 19-52 yr,6F). 
PC20FEV1 methacholine ranged between .36-1.77 umol. 
UNDW challenge waS performed with S increaSing volu 
me outputs of UNDW (from 0.5 to 5.2 ml / min) and th; 
bronchial response expressed as the provocative out 
put causing a 20\ fall in FEVl(P020 UNDW). On diffe 
rent days,each subject inhaled an equal dose(28 mgT 
of F and T following a random1zed. double-blind,pla 
cebo controlled design,S minutes prior to UNDW chaT 
lenge.Neither F or T had a significant effect on re 
sting lung function. P020UNDW measured before and 
after the study days was highly reproducible (intra 
c lass correlation c . :0.92) .The GMean P020UNDW measu 
red after placebo was 1.73 ml / min(range 0.64 -5 .1317 
This was Significantly lower than that recorded 
after FU.25 ml / min:range 2.45- ~ 5,2;p<' 025),but not 
after T(l.OS ml / min:range 1.19-~5.2;p=O,O').Inhaled 
F totally blocked bro!ichial response to UNDW in 5 
subjects. In 2 of these 5 subjec ts the response waS 
also blocked by T.A remarkable increase in diuresis 
was noted only after T in most subjects.We conclude 
that inhaled F has a greater protective effect than 
T against UNDW.However,the effect of F is variable . 
with some asthmatics showing no change in the bran 
c hial response to UNOW. The minor effect of T sug 
gests that. in spite of their mechanisms of action. 
the protective effect could be dependent on the 
pharmacokinetic of inhaled diure ticS. 
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