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ABSTRACT

We investigated the in vivo and in vitro effects of lipopolysac-
charide (LPS) treatment (4 mg/kg i.p.) on guinea pig airway
smooth muscle reactivity and epithelial bioelectric responses to
methacholine (MCh) and hyperosmolarity. Hyperosmolar chal-
lenge of the epithelium releases epithelium-derived relaxing
factor (EpDRF). Using a two-chamber, whole body plethysmo-
graph 18 h post-treatment, animals treated with LPS were
hyporeactive to inhaled MCh aerosol. This could involve an
increase in the release and/or actions of EpDRF, because LPS
treatment enhanced EpDRF-induced smooth muscle relaxation
in vitro in the isolated perfused trachea apparatus. In isolated
perfused tracheas the basal transepithelial potential difference
(V,) was increased after LPS treatment. The increase in V, was
inhibited by amiloride and indomethacin. Concentration-re-

Asthma is a chronic disease that is characterized by re-
versible airway obstruction, airway inflammation, and air-
way hyperresponsiveness. Lipopolysaccharide (LPS) or endo-
toxin, the major component of the outer membrane of gram
negative bacteria, poses problems for asthmatic patients. For
example, inhaled endotoxin causes a slight decrease in the
forced expiratory volume in 1 s and an increase in histamine
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sponse curves for changes in V, in response to serosally and
mucosally applied MCh were biphasic (hyperpolarization, <3 X
10~7 M; depolarization, >3 x 10~7 M); MCh was more potent
when applied serosally. The hyperpolarization response to
MCh, but not the depolarization response, was potentiated
after LPS treatment. In both treatment groups, mucosally ap-
plied hyperosmolar solution (using added NaCl) depolarized the
epithelium; this response was greater in tracheas from LPS-
treated animals. The results of this study indicate that airway
hyporeactivity in vivo after LPS treatment is accompanied by an
increase in the release and/or actions of EpDRF in vitro. These
changes may involve LPS-induced bioelectric alterations in the
epithelium.

responsiveness in asthmatic patients, but not in normal sub-
jects (Michel et al., 1989, 1996). Several reports have dem-
onstrated that LPS administration leads to the development
of airway hyperreactivity and inflammation in mice (Held
and Uhlig, 2000), rats (Pauwels et al., 1990), and guinea pigs
{Toward and Broadley, 2000).

Airway reactivity is under the control of numerous physi-
ological mechanisms, including epithelial-derived excitatory
and inhibitory substances (Fedan et al., 1988; Goldie and
Hay, 1997; Folkerts and Nijkamp, 1998). One such inhibitory
substance that has been shown to modulate airway reactivity
is the non-nitric oxide nonprostanoid epithelium-derived re-
laxing factor (EpDRF), which is released in response to hy-

ABBREVIATIONS: LPS, lipopolysaccharide; EpDRF, epithelium-derived relaxing factor; MCh, methacholine; SRaw, specific airway resistance; V,,
transepithelial potential difference; L-NAME, N€-nitro-L-arginine methyl ester; 0-M, o-mannitol; NO, nitric oxide; MKHS, modified Krebs-Henseleit
solution; Cl, confidence interval; SNP, sodium nitroprusside; PC,q0, the provocative methacholine concentration producing a 2-fold increase in
specific airway resistance above the value after saline administration.
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