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= Abstract =
The Effect of Antihistamine on Endotoxin-induced Acute Lung Injury

Bock Hyun Jung, M.D., Younsuck Koh, M.D., Won Dong Kim, M.D

Division of Respiratory and Critical Care Medicine, University of Ulsan College of Medicine,
Kangneung Asan Hospital and Asan Medical Center, Kangneung, Korea

Background : Sepsis-induced acute lung injury (ALI) is caused by many cellular and humoral mediators in-
duced by an endotoxin. Histamine, which is widely distributed in the lungs and has been considered as an im-
portant mediator of sepsis. It increases P-selectin expression on the endothelial cell surfaces and induces IL-8
secretion. Therefore, an endotoxin-induced histamine may be related to neutrophil-mediated ALI by inducing
the migration and activation of neutrophils in the lung tissue. However, the role of endogenous histamine in en-
dotoxin-induced ALI has not been clarified. The purpose of this study was to investigate how endotoxin-in-
duced ALI is influenced by endogenous histamine and to identify the possible mechanism of action.

Methods : The study consisted of 4 groups using Sprague-Dawley rats . 1) control group, where the rats
were infused intratracheally by normal saline, 2) an endotoxin group, where lipopolysaccharide (LPS) was
administered intratracheally 3) the H; receptor antagonist-treated group (H: group) and 4) the H; receptor an-
tagonist-treated group (H, group), where Hyrecepior blocker (ranitidine} and H;-receptor blocker
(pyrilamine) were co-treated intravenously with the intratracheal administration of an endotoxin. The lung
leak index using I'-BSA, the total protein and LDH concentration in the lung lavage fluid, myeloperoxidase
(MPO) activity in the lung tissue, the pathologic score and the total nurmbet of neutrophils, TNF-¢, IL-I18and
IL-10 in lung lavage (BAL) fluid were measured in each group as the indices of lung injury.
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Result : Compared to the control group, the endotoxin group exhibited significant increases in all lung injury
indices. Significant reductions in the endotoxin-mediated increases in lung leak index (p<0.05) were observed
in both the H; and H: groups. In addition. the total protein (p<0.05) and LDH concentration (p<0.05) in the
BAL fluid were also lower in the H, group compared to the endotoxin group. However, there was no change in
the MPO activity in the lung tissue, the pathologic score and the total number of neutrophils in the BAL fluid
in both the H; and H, groups compared to the endotoxin group. The increases in TNF-a IL-18and IL-10 con-
centrations in the BAL fluid observed in the endotoxin group were not reduced in the H, and H, groups.
Conclusion : Antihistamine attenuated the enhanced alveolar-capillary permeability induced by the endotoxin
via the H; receptor. However the attenuating mechanism may not be related to the pathogenesis of neutrophil
dependent lung injury. ( Tuberculosis and Respiratory Diseases 2002, 52 : 219-229)

Key words : Endotoxin, A cute Lung Injury, Antihistamine, Endogenous Hist.gxmine, Neutrophil.
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Fig. 1. Effect of H, and H; histamine receptor blockers on lung leak index in rats treated with

lipopolysaccharide (LPS)

intratracheally.

*p<0.05 compared with LPS group.

Boxplot . Box=25-75 percentile ; Line within box indicate median value ; Whiskers indi-

cate the minimum and maximum value.
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Fig. 2. Effect of H, and H; histamine receptor blockers on lung lavage protein concentration in
rats treated with lipopolysaccharide (LPS) intratracheally. *p<0.05 compared with LPS

group.
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Fig. 3. Effect of H; and H. histamine receptor blockers on lung lavage LDH concentration in
rats treated with lipopolysaccharide (LPS) intratracheally. *p<0.05 compared with LPS

group.
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Fig. 4. Effect of H, and H, histamine receptor blockers on myeloperoxidase activity in rat lung

treated with lipopolysaccharide (LPS) intratracheally. *p<0.05 compared with LPS
group.

Table 1. Effect of H, and H. histamine receptor blockers on lung lavage WBC and neutrophil
numbers in rats treated with lipopolysaccharide (LPS) intratracheally

Group Control LPS LPS+H. LPS+H;
Median 176 76.8 56.7 51.6
Total WBC
Range 4.5-39.9 32.7-1120 5.9-123.0 34.5-95.6
(x10%ml)
p-value <0.01 NS NS
Neutrophil Median 12.3 76.2 56.1 48.6
eutro
b Range 1.8-36.2 32.1-106.0 3.5-119.0 32.5-93.2
(X10%/ml)
p-value <0.01 . NS NS

p-value compared with LPS treated group (Mann-Whitney U test), NS : not significant
LPS : lipopolysaccharide 3 mg/kg intratracheally

LPS+H. : LPS along with ranitidine 10 mg/kg iv.

LPS+H, : LPS along with mepyramine 10 mg/kg i.v.
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Table 2. Effect of H, and H; histamine receptor blockers on lung lavage TNF-¢, IL-148 IL-10
cytokines in rats treated with lipopolysaccharide (LPS) intratracheally

Group Control LPS LPS+H., LPS+H,
Lung lavage  Median 425 1065 1067 1151
TNF-a Range 98-777 1010-1108 1017-1232 1073-1183
(pg/ml) p-value <0.01 NS NS
Lung lavage Median 75.6 131.6 1175 119.9
IL-18 Range 67.0-100.5 105.2-240.8 81.8-173.7 89.0-175.3
(pg/ml) p-value <0.01 NS NS
Lung lavage Median 16.08 67.31 43.28 22.66
IL-10 Range 14.90-17.76 20.85-162.85 17.16-89.86 18.50-77.06
(pg/ml) p-value <0.01 NS NS

/milo] Bls) WEALTL 67.31 (20.85-162.85) pg/
mieg folsd FUIER o (p<0.01), HARE
& 43.28 (17.16-89.86) pg/ml, H AL 22.66
(18.50-77.06) pg/mie2 WEATH FoF 2o
7t g9t} (Table 2).
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