© 1374 - doi 10.12122/j.issn.1673-4254.2022.09.14 J South Med Univ, 2022, 42(9): 1374-1380

2

BRI, FFF R L FLAS
ERFE I RFALET AR T L 0632107t K FEFRERBEELERMEEFTE PO ML 24
325000

E: B BEHEOE KIRE 20k 2(CB2) X K UM AE 2R 5 1 (4 Ve AL . 773% K 48 L SD KRB 43 A4 R
2H AEHIZH  CB2 Mz 20 1 P38 MAPK IMHIFIZH (12 H/2H ) o Xof FRZEL NG v S A6 IR /K L HOAR 3 IR I SIS 2 W 6
CB2 U HAE SIS 2250 30 min 5T CB2 B8 IWH133(3 mg/kg) , P38 MAPK I 52H 75 CB2 iz 7 2H Jkfidy |42
i 30 min 5 FE 75 P38 MAPK #1451 SB203580(5 mg/kg) . WEEAMS AT ZH SV HLE: S /K R MTERRER JORE N TAY7E 1k
500 42T CB2 35 B L PR M 2R [ k5 0 L) % P38 MAPK AR AL AL, 255 SXTRAZEHAR G , A1 ZH A R 2+
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Activation of cannabinoid receptor 2 alleviates acute lung injury in rats with
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Abstract: Objective To investigate the protective effect of cannabinoid receptor 2 (CB2) activation against acute lung injury in
rats with lipopolysaccharide (LPS)-induced sepsis and explore the underlying mechanism. Methods Forty-eight SD rats were
randomly assigned into control group, model group, CB2 agonist group and P38 MAPK inhibitor group (n=12). In the latter 3
groups, the rats received intraperitoneal injection of LPS to induce sepsis, and the control rats were given saline injection. In
CB2 agonist group, JWH133 (3 mg/kg) was injected intraperitoneally 30 min before LPS injection; in P38 MAPK inhibitor
group, the rats received intraperitoneal injection of SB203580 (5 mg/kg) 30 min prior to JWH133 injection. The changes in lung
histopathology, water content, fluid clearance rate, inflammatory factors, pulmonary expressions of CB2 and tight junction-
related genes, and phosphorylation of P38 MAPK in the lung tissues were examined. Results The rat models of sepsis showed
severe damage of alveolar structures with significantly decreased fluid clearance rate, lowered pulmonary expressions of CB2,
occludin and ZO-1 mRNA and proteins, increased water content in the lung tissue, and increased phosphorylation level of P38
MAPK and TNF-a and IL-1p levels in lung lavage fluid (all P<0.05). Treatment with JWH133 improved alveolar pathology in
the septic rats, but there was still inflammatory infiltration; lung tissue water content, phosphorylation of P38 MAPK, and TNE-
a and IL-1f levels in lung lavage fluid were all significantly decreased, and the fluid clearance rate, pulmonary expressions of
CB2, occludin and ZO-1 were significantly increased (all P<0.05). Additional treatment with SB203580 resulted in further
improvements of alveolar pathologies, lowered phosphorylation levels of P38 MAPK in the lung tissue and TNF-a and IL-1(3
levels in lung lavage fluid, and increased the protein expressions of occludin and ZO-1 (P<0.05) without causing significant
changes in mRNA and protein expression of CB2 (P>0.05). Conclusion In rats with LPS-induced sepsis, activation of CB2 can
inhibit the p38 MAPK signaling pathway, reduce the release of inflammatory factors in the lung tissues, promote tight junction
protein expressions, and thus offer protection against acute lung injury.
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Fig.1 Flow chart of animal experiments.
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Tab.1 Primer sequence list
Gene Sequence of primer
CB2 5'-GGAAACCCTCCTGACTCC-3'

5-TGTGAAGTTGTGGGCAGA-3'
5'-CACACTTGCTTGGGACAGAG-3'

oceludin 5-TAGCCGTAACCGTAGCCGTA-3'

s0.1 5 ACCCGAAACTGATGCTATGG-3'
- 5.GTTGGACAGAGGCGGAACT-3'

GAPDH 5. ATGGCTACAGCAACAGGGT-3

5'-TTATGGGGTCTGGGATGG-3'
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PMSF: B R I F1=100: 1: 1 1 L 45 P 2 40 it 2L fi
W, VISR il i ip S8, BCA xR
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1000) £ SEEHIA St P38 MAPK (1:1000) £ [t
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o KH,HTBST V3G, FF 5 E — 401 h,
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#(3):

P38 MAPK & B L FERE =

p- P38 MAPKZE 4 JR JE(E 3)

P38 MAPKZE /K (A

1.3 %itF 7k
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Fig.2 Lung histopathology of the rats in each group.
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Fig.3 Transmission electron microscopy of the lung tissues of the rats in each group. B, D, F, His the amplification of A, C,E, G.
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Tab.2 Water content in the lung tissues in each group (n=
8, Mean+SD)

Group Water content (%)
Control 78.70+1.37
Model 80.92+2.37*
CB2 agonist 78.59+1.22°
P38 MAPK inhibitor 79.37+2.57

F=2.369, P=0.092; *P<0.05 vs control group, "P<0.05 vs model
group.

&3 BAKXRMARRIEERRFRL
Tab.3 Fluid clearance rate in the lung tissues in each group
(n=6, Mean=SD)

Group Fluid clearance rate (%)
Control 72.67+6.02
Model 49.47+3.30°
CB2 agonist 69.79+5.72°
P38 MAPK inhibitor 71.29+5.03

F=27.363, P<0.001; "P<0.05 vs control group, *P<0.05 vs model
group.

ZH R FUIBREVE W T TNF-o IL- 17K F- MK (P<0.05) 5
55 CB2 IEh7I2H e , P38 MAPK 7 4H A BrUIiE 1k
T TNF-ofl1 TL- 1B7K R4 (P<0.05, 3 4) .
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Tab.4 Expression of inflammatory factors in alveolar lavage fluid
of the rats (n=6, Mean=SD)

Group TNF-a IL-1B
Control 84.51+8.28 25.29+3.74
Model 207.45+31.92° 60.53+10.49°
CB2 agonist 138.60+5.87° 31.38+6.61"
P38 MAPK inhibitor 110.90+7.13¢ 22.38+1.68°

TNF-o: F=57.244, P<0.001; IL-1p: F=43.043, P<0.001; *P<0.05 vs
control group, "P<0.05 vs model group, °P<0.05 vs CB2 agonist group.

2.5 MiZL4R CB2 A % %% 4% & mRNA &k

5 X Bl He e, A Y R AT 4 4 Y CB2,
occludin &2 ZO-1 8 1 mRNA 15 F5#% (P<0.05) ; 5%
R LA, CB2 3 2 K BRI 4141 CB2 .occludin J¢
ZO-1 I mRNA Fik B EHN(P<0.05,3%5)
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Tab.5 mRNA expression of CB2 and tight junction proteins (1=6, Mean+SD)

Group CB2 occludin Z0-1

Control 1.00+0.00 1.00+0.00 1.00+0.00
Model 0.30+0.10° 0.21+0.10* 0.29+0.19°
CB2 agonist 0.46+0.04° 0.61+0.16" 0.54+0.12"
P38 MAPK inhibitor 0.44+0.04 0.68+0.13 0.59+0.11

CB2: F=177.114, P<0.001; occluding: F=46.724, P<0.001; ZO-1: F=33.225, P=0.001; ‘P<0.05 vs

control group, "P<0.05 vs model group.

2.6 MR CB2. % %% 4% & %3k % P3SMAPK #FEL
A2

5 X Bl He e, A RS 4 Rk LA 4 41 CB2,
occludin Fll ZO-1 # F1FIKFEAIL , 11 P38 MAPK iz {t
FREERAIN(P<0.05) ; SHRIZH oA, CB2 i sl 41 CB2.,

occludin 2 ZO-1 £ H A4 10, P38 MAPK iR fL %
JEREAIL(P<0.05) ;5 CB2 a4 LA , P38 MAPK 1T
T 2H A U ZH 2 oceludin ZO-1 & I35, P38
MAPK B FREEE AR (P<0.05) , CB2 B A LK
(P>0.05,1%14).,

M,
A - : '
70-1 e i B 15 - 1 CB2/GAPDH
i " | 230 000 p-P38 MAPK/P38 MAPK
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Occludin | s S S
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. 5 1.0} . c
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Fig.4 Expression of CB2, tight junction proteins and P38 MAPK protein in the lung tissues of the rats. A: Western blots of
CB2, p-P38 MAPK, P38 MAPK, occludin, and ZO-1. B: Quantitative analysis of the protein expressions. *P<0.05 vs control
group, "P<0.05 vs model group, ‘P<0.05 vs CB2 agonist group.
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