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Low-intensity pulsed ultrasound pretreatment inhibits HMGB1 expression and attenuates

lung ischemia-reperfusion injury in rats via the cholinergic anti-inflammatory pathway

QU Liangchao, YAN Jinxiu, JJANG Zhangjie, SONG Zhiping, LUO Foquan, PENG Qinghua
Department of Anesthesia, First Affiliated Hospital of Nanchang University, Nanchang 330006, China

Abstract: Objective To observe the effects of low-intensity pulsed ultrasound (LIPUS) pretreatment on pulmonary expression
of high mobility group box-1 (HMGB1) in a rat model of lung ischemia-reperfusion (IR). Methods Thirty-two male Sprague-
Dawley rats weighing 250-300 g were randomly divided (7=8) into sham-operated group, lung IR group, LIPUS pretreatment
group and pretreatment with a7-nicotinic cholinergic receptor (a7nAChR) antagonist group. In the sham-operated group, the
left pulmonary hilum was dissociated without occlusion; in the other 3 groups, the left pulmonary hilum was occluded for
45 min followed by reperfusion for 180 min; LIPUS pretreatment for 30 min and intraperitoneal injection of methyllycaconitine
(2 mg/kg), an a7nAChR antagonist, were administered before the operation. The wet/dry weight ratio (W/D) and pulmonary
permeability index (LPI) of the lung tissue were measured, and the lung histopathology was observed and scored. The
contents of interleukin-1 (IL-1) and IL-6 in the lung tissues were measured using ELISA, and the pulmonary expression of
HMGBI protein was detected using immunofluorescence assay and Western blotting. Results Compared with those in the
sham-operated group, the W/D of the lung tissue, LPI, pathological scores, IL-1 and IL-6 contents in the lung tissue, and
pulmonary HMGB1 expression all significantly increased in the other 3 groups (P<0.05). LIPUS preconditioning significantly
lowered the W/D values, LPL pathological score, IL-1 and IL-6 contents and HMGB1 expression in the lung tissues following
lung IR, and these effects were significantly inhibited by administration of methyllycaconitine. Conclusions LIPUS
preconditioning can reduce lung IR injury possibly by activating a7nAChR-dependent cholinergic anti-inflammatory pathway
to reduce lung tissue HMGB1 expression.
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Tab.1 Wet/dry weight ratio (W/D) and lung permeability index in each group (1n=8, Mean+SD)

Items Group A Group B Group C Group D

W/D 4.45+0.23 5.75+0.47* 5.07+0.28*"" 5.55+0.37*
LPI (%) 0.82+0.14 2.77+0.18* 1.85+0.17*"" 2.39+0.15*
IL1 (ng.L™) 20.63+6.91 69.13+9.11* 38.73+7.99%"" 61.33+8.78*
IL6 (ng.L™) 18.13+7.17 62.77+£8.14* 33.13+6.48**" 60.61+9.17*

*P<0.05 vs group A, *P<0.05 vs group B, 'P<0.05vs group D.

2.2 K RAIFLALRIREL F A

AZH I TR B AR b TR R A A
Dt JE A LA [E] BT B K i s B 4 ZH S5 AN
L TR JBE K S A A R AR A IR T A2 L4
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Fig.1 HE staining of the lung tissue of the rats in each group (Original magnification: x100).
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Tab.2 Pathological scores of the lung tissue of the rats in each
group (n=8, Mean+SD)

Items Group A Group B Group C Group D

Scores  3.21+1.22 13.31+2.82* 8.13+1.76*""  12.33+2.07*

*P<0.05vs group A, “P<0.05 vs group B, 'P<0.05 vs group D.
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S HMGBI 2Rk . TR ST a7nAChR 54T
FIFFJEA 52 DA HMGBI 338 s fin(3),,
2.4 Western-blot & & ¥pif ix46m HMGB1 & & & A

5 A4 (HMGB1/B-actin {4 (0.11+0.09) b5t , ik
M-FEHEVE S B2H .CZH I D4 HMGBL 35 [ ik I i 1
Jn (HMGB1/B-actin {E 53 7l >4 B 21 (0.51+0.18) .C 4
(0.35+0.11) 1 D 41 (0.46 +£0.17) (P<0.05) ; {H C 41

B2 BHEXRMARZREREHMCBIERRIL
Fig.2 Immunofluorescence assay of HMGB1 protein expression
in the lung tissue of the rats in each group (x400).
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Tab.3 Mean IOD value of immunofluorescence of HMGBI1 protein in the lung tissue in each

group (n=8, Mean+SD)

Items Group A

Group B

Group C Group D

Mean 10D 0.023+0.011

0.046+0.019*

0.033+0.013*"" 0.042+0.016*

*P<0.05 vs group A, “P<0.05 vs group B, "P<0.05 vs group D.
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Fig.3 Detection of HMGB1 protein expression by
Western blotting in the lung tissue in each group.
Data are presented as Mean+SD. *P<0.05 vs group
A, "P<0.05vs group B, 'P<0.05 vs group D.
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