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Celastrol alleviates sepsis-induced acute lung injury in rats by inhibiting the Toll-like receptor 4/nuclear
factor- kB inflammatory pathway
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[Abstract] Objective To investigate the protective effect and mechanism of celastrol in acute lung injury
(ALI) of septic rats. Methods According to random number table, 24 male Sprague-Dawley (SD) rats were divided
into control group (Con group), Sham operation group (Sham group), sepsis-induced ALI group by cecal ligation and
puncture (CLP group) and celastrol intervention group (CLP+celastrol group, 2 mg/kg intraperitoneal administration 1
hour before surgery), 6 rats in each group. The abdominal aortic blood of the rats was collected for blood gas analysis
24 hours after the surgery, and then the rats were sacrificed and the lung tissues were taken to calculate the lung
wet/dry weight ratio (W/D). The pathological characteristics of lung tissues were observed under light microscope and
calculated the lung injury score. The protein levels of Toll-like receptor 4 (TLR4), interleukins (IL-6, 1L-10), and
nuclear factor-kB (NF-xB) of cytoplasm and nucleus in lung tissues were detected by enzyme linked immunosorbent
assay (ELISA). Results The partial arterial oxygen pressure (Pa0,), lung W/D ratio, lung injury score and

the protein levels of inflammatory factor in lung tissues had no differences between Con group and Sham group.
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Compared with the Con group, Pa0O, in the CLP group was significantly decreased [mmHg (1 mmHg = 0.133 kPa):
60.33 £2.01 vs. 109.20£2.99], the lung W/D ratio and lung injury score were significantly increased (lung W/D
ratio: 4.44+0.05 vs. 3.27+0.04, lung injury score: 10.67 +0.42 vs. 0.50+£0.22), and the protein levels of TLR4,
IL-6, IL-10 and the nucleus NF-kB in the lung tissues were significantly increased [TLR4 (pg/L): 21.87 +0.66 vs.
3.27£0.09, IL-6 (ng/L): 861.104+8.28 vs. 120.304+3.91, IL-10 (ng/L): 212.40+2.57 vs. 41.73 = 1.02, nuclear NF-xB
(ng/L): 707.70 4 16.82 vs. 403.30 =7.46], but the protein level of cytoplasm NF-kB was significantly decreased (ng/L:
213.70 £ 8.67 vs. 408.30 £ 8.71), with statistically significant differences (all P < 0.05). Compared with the CLP group,
Pa0, in CLP+celastrol group was significantly increased (mmHg: 76.83 £3.21 vs. 60.33 ==2.01), the lung W/D ratio and
lung injury score were significantly decreased (lung W/D ratio: 3.82 +0.03 vs. 4.44 +0.05, lung injury score: 5.00 +0.37
vs. 10.67 £0.42), and the protein levels of TLR4, IL-6, IL-10 and nucleus NF-kB in the lung tissue were significantly
decreased [TLR4 (pg/L): 7.57+0.21 vs. 21.87 £0.66, I1L-6 (ng/L): 380.90 £6.55 vs. 861.10+8.28, nuclear NF-kB
(ng/L): 533.80£9.42 vs. 707.70 = 16.82], and the protein level of cytoplasm NF-xB was significantly increased (ng/L:
342.70 £ 14.96 vs. 213.70 & 8.67), with statistically significant differences (all P < 0.05), while the protein level of IL-10
in lung tissues had no significant difference (ng/L: 210.50 £3.16 vs. 212.40 £2.57, P > 0.05). Conclusion Celastrol
may regulate the expression and release of inflammatory factors by inhibiting the TLR4/NF-xB pathway, thereby

alleviating the ALI induced by sepsis in rats.

[Key words] Acute lung injury; Sepsis; Celastrol; Inflammatory response; Nuclear factor-xB
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ICU BE&EZ A ENHBRNERLAE
—— —HERS R ORITRFEE

FAE W5 b (intensive care unit, 1CU) B # R34 5 52 31 TR M0 03 , AFUZ: BT M JCHE DGR TRA T 2= 8006 . o ie, A
HHATT I E PR A, B AE T A OGN 1CU (B35 TR I IR A TR 2= 1 0. S5k 1 90 MR 1 117 4~ ICU
(4913 254 {5 5B AR o 3R AE T 6 747 AR s, b AT 3 997 4k (59.2% ) 2 AE 1CU AEBEIR R A 1. RISt
B RAR KRR N 26.6% (95% AT {5 IX1H] (95% confidence interval, 95%CI) H 25.9 ~27.3 1 5 ICU FASE T P55 0 4 A=
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