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Background : Neutrophils are considered to play critical roles in the development of acute
respiratory distress syndrome. Histamine, which is distributed abundantly in lung tissue, increases
the rolling of neutrophills via increase of P-selectin expression on the surface of endothelial cells
and is known to have some interrelationships with IL-1, IL-8 and TNF-o. We studied to
investigate the effect of the histamine on the acute lung injury of the rats induced by
intratracheal insufflation of TNF- ¢ which has less potency to cause lung injury compared to IL-1
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in rats.

Methods : We intratracheally instilled saline or TNF(R&D, 500ng), IL-1(R&D, 50ng)or
histamine of varius dose(l.1, 11 and 55 jpg/kg) with and without TNF separately in
Sprague-Dawley rats weighing 270-370 grams. We also intratracheally treated IL-1(50ng) along
with histamine(55 1 g/kg). In cases, there were synergistic effects induced by histamine on the
parameters of TNF-induced acute lung injury, antihistamines(Sigma, mepyramine as a H; receptor
blockade and ranitidine as a H. receptor blockade, 10 mg/kg in each)were co-administered
intravenously to the rats treated TNF along with histamine(1.1 xg/kg) intratracheally. Then after
5 h we measured lung lavage neutrophil numbers, lavage cytokine-induced neutrophil chemoatt-
ractants(CINC), lung myeloperoxidase activity(MPO) and lung leak. We also intratracheally
insufflated TNF with/without histamine(11 xg/kg), then after 24 h measured lung leak in rats.
Statistical analyses were done by Kruskal-Wallis nonparametric ANOVA test with Dunn’s multiple
comparison test or by Mann-Whitney U test.

Results : We found that rats given TNF, histamine alone(11 and 55« g/kg), and TNF with
histamine(1.1, 11, and 55 pg/kg) intratracheally had increased (P<0.05) lung MPO activity
compared with saline-treated control rats. TNF with histamine 11 g gfkg had increased MPO
activity (P=0.0251) compared with TNF-treated rats. TNF and TNF with histamine(1.1, 11, and 55
1 gl/kg) intratracheally had all increased (P<0.05) lung leak, lavage neutophil numbers and lavage
CINC activities compared with saline. TNF with histamine 1.1 xg/kg had increased (P=0.0367)
lavage neutrophil numbers compared with TNF treated rats. But there were no additive effect of
histamine with TNF compared with TNF alone in acute lung leak on 5 h and 24 h in rats.
Treatment of rats with the H; and H, antagonists resulted in inhibitions of lavage neutrophil
accumulations and lavage CINC activity elevations elicited by co-treated histamine in TNF-induced
acute lung injury intratracheally in rats. We also found that rats given IL-1 along with histamine
intratracheally did not have increase in lung leak compared with IL-1 treated rats.

Conclusion : Histamine administered intratracheally did not have synergistic effects on
TNF-induced acute lung leak inspite of additive effects on increase in MPO activity and lavage
neutrophil numbers in rats. These observations suggest that instilling histamine intratracheally
would not play synergistic roles in neutrophil-mediated acute lung injury in rats.

Key Word : Acute lung injury, Histamine, Neutrophil, TNF- ¢, Intratracheal administration
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Table 1. Effect of instilling histamine with various dose intratracheally on hing myeloperoxidase (MPO) activities.

Saline TNF HIST(1.1 #gfkg) | HIST(11 ug/kg) | HIST(SS  g/ke)
Numbers 14 14 9 8 10
Median 403 8.68 7.0 747 6.98
(Range, U/gm) (1.6-7.38) (2.79-18.47) (27-12.0) (1.2-10.39) @71-22.1)
P-value P<0.001* P=0.0064** P<0.05*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparisons test)
P-value** compared to saline treated group (Mann-Whitney U test)
TNF : TNF 500 ng i. t..

Hist : Histamine 1. t.

Table 2. Effect of instilling histamine with various dose intratracheally on lung lavage neutrophil numbers.

Saline TNF HIST(1.1 £ g/kg) | HIST(11 e g/kg) | HIST(SS p g/kg)
Number 10 12 4 4 3
Median 0.004 0.07 0.079 0.059 0.09
(Range X 10%mL) (0-0.394) 0.01-1.75) (0.055-0.19) (0.024-0.183) 0-0.149)
P-value P<0.005*
*P<0.05* compared to saline treated group (Mann-Whitney U test)
TNF : TNF 500 ng i. t.
Hist : Histamine 1. t.
Table 3. Effect of instilling histamine with various dose intratracheally on lung leak.
Saline TNF HIST(1.1 £gf/kg) | HIST(11 £ gfkg) | HIST(S5 1 g/kg)
Number 18 18 9 8 10
Median 0.048 0.064 0.056 0.059 0.046
(Range X 10%mL) | (0.031-0.066) 0.046-0.078) (0.04-0.062) (0.032-0.065) (0.031-0.121)
P-value P<0.001*

*P<0.001 compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)
TNF :TNF 500 ng i. t.
Hist : Histamine i. t.
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Table 4. Effect of instilling histamine of various dose along with tumor necrosis factor- ¢ intratracheally on MPO activities.

Saline TNF T+H(L.1pgkg) | T+H(11 pg/kg) T+H(55 1 g/kg)
Number 14 14 2 19 17
Median 403 8.68 8.02 11.13 14
(Range U/gm) (1.67.38) | (2.79-1847) | (5.04-20.07) (4.89-31.14) (4.9-26.00)
P-value P<0.01* P<0.01* P<0.001%,P<0.05** P<0.001*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)
P-value** compared to TNF treated group (Mann-Whitney U test)

TNF : TNF 500ng i. t.
T+H : TNF (500ng) along with Histamine i. t.

Table 5. Effect of instilling histamine of various dose along with TNF intratracheally on lung lavage neutrophil numbers.

Saline TNF T+H(1.1pzgkg) | T+H(1pghkg) | T+H(SS pxglke)
Number 10 12 15 7 8
Median 0.004 0.07 0219 0.12 0.185
(Range X 10%/mL) 0-0.394) | (0.01-1.75) (0.031-3.83) (0.046-0.324) (0.079-2.91)
P-value P<0.005%** | P<0.001*,P<0.05%% |  P<0.05%** P<0.01*

P-value* compared to saline treated group (Kruskal-Wallis Nonparameiric ANOVA test with Dunn’s multiple comparison)
P-value** compared to TNF treated group (Mann-Whitney U test)
P-value*** compared to saline treated group (Mann-Whitney U test)

TNF : TNF 500ng i. t.
T+H : TNF (500ng) along with Histamine i. t.
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Table 6. Effect of instilling histamine of various dose along with TNF intratracheally on lung lavage.

Saline TNF T+H(1.1 # g/kg) T+H(11 1 g/kg) T+H(5S 1 g/kg)
Numoer 18 18 38 15 13
Median 0.048 0.064 0.064 0.07 0.062
(Range) {0.031-0.066) (0.046-0.078) (0.047-0232) (0.049-0.105) (0.026-0.191)
P-valhie P<0.01* P<0.001*,P<0.05** P<0.001* P<0.001*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)
P-value** compared to TNF treated group (Mann-Whitney U test)
TNF : TNF 500ng i. t.
T+H : TNF (500ng) along with Histamine i. t.

Table 7. Effect of instilling histamine of various dose along with TNF intratracheally on lung lavage cytokine-induced
neutrophil chemoattractants (CINC) levels.

Saline [ TNF T+H(1.1 zg/kg) | T+H(11pghkg) | T+H(S5 ¢ gkg)
Number 10 12 15 5 3
Median 0.066 0.197 0.286 0.247 0365
(Range, Uml) | (0.032-0.143) | (0.002-0.491) (0.039-0.679) (0.148-0.304) (0.179-0.824)
P-value P<0.05%* P<0.01* P<0.001%* P<0.05*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)
P-value** compared to saline treated group (Mann-Whitney U test)

TNF : TNF 500ng i.

t.

T+H : TNF (500ng) along with Histamine i. t.

Table 8. Effect of antihistamines co-treated intraveously with instilling histamine (1.1 2 g/kg) and TNF (500 ng)
intratracheally on lung lavage neutrophil numbers

T Saline TNF T+H T+H+R T+H+M
Number 10 12 16 5 7
Median 0.004 0.070 0.289 0.062 0.093
(Range X 10%/mL) (0-1.394) (0.01-1.75) (0.031-6.33) (0.007-0.208) (0.068-0.44)
P-value P<0.005%* P<0.001*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)
P-value** compared to saline treated group (Mann-Whitney U test)

TNF : TNF 500ng i.

t

T+H : TNF (500ng) along with Histamine i. t.
T+H+R : TNF (500ng) along with Histamine i. t. along with Ranitidine 10 mg/kg i. v.
T+H+M : TNF (500ng) along with Histamine i. t. along with Mepyramine 10 mg/kg i. v.
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Table 9. Effect of antihistamines co-treated intraveously with instilling histamine (1.1 zg/kg) and TNF (500 ng)
intratracheally on lung lavage CINC levels.

Saline TNF T+H T+H+R T+H+M
Nutnber 10 12 15 5 7
Median 0.066 0.197 0.286 0.189 0.162
(Range,U/mL) (0.032-0.143) (0.002-0.491) (0.039-0.679) (0.107-0.377) (0.105-0.302)
P-value P<0.05** P<0.01*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)
P-value** compared to saline treated group (Mann-Whitney U test)

TNF : TNF 500ng i. t.
T+H : TNF (500ng) along with Histamine i. t.

T+H+R : TNF (500ng) along with Histamine i. t. along with Ranitidine 10 mg/kg i. v.
T+H+M : TNF (500ng) along with Histamine i. t. along with Mepyramine 10 mg/kg i. v.
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Table 10. Effect of instilling histamine with with instilling interleukin (IL)-1 intratracheally on lung MPO activities

Saline L1 IL-1+H(5S e g/kg)
Number 12 36 4
Median 2.67 17.96 11.15
(Range, U/gm) (1.61-4.73) (0.09-57.86) (8.4-47.35)
P-value P<0.001* P=0.0011*

P-value* compared to saline treated group (Kruskal-Wallis Nonparametric ANOVA test with Dunn’s multiple comparison)

IL-1: IL-1 50 ng i. t.
IL-1+H: IL-1 (50 ng) along with Histamine (55 ugfkg) i. v.
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Table 12. Effect of instilling (11 ug/kg) with TNF
intratracheally on lung leak after 24 h.

TNF TNF+H
Number 4 4
Median 0.091 0.098
(Range) (0.078-0.141) (0.072-0.130)
P-value P> 0.05*

P-value* compared to TNF treated group (Mann-Whitney U
testy TNF : TNF 500 ng i. t. TNF+H : TNF (500 ng)
along with Histamine (11 pgkg) i. t.
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gAY H3e ot raWE aHg
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2P xg 1-89 ML FNPLEA
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friese WAe FAHEY B¥E o83
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Tumor necrosis factor induced acute lung
leak in rats: Less than with interelukin-1.
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o g 22& HEA TNFE =€ & o
© H&de] 28 F de FAAECl A,
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