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Melatonin Exerts Protective Effect on Lung Ischemia Reperfusion Injury by
Activating the SIRT1 Signaling Pathway*
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ABSTRACT Objective: To investigate the protective effect of melatonin  (Mel) on lung ischemia reperfusion injury as well as
SIRT1's role in this process. Methods: The rat lung ischemia reperfusion injury model was established to mimic the clinical lung ischemia
reperfusion injury (IRI). The rats were divided into Control group, IR, IR+10 mg/Kg Mel, IR+20 mg/Kg Mel, IR+30 mg/Kg Mel group.
The white blood cells and protein in bronchoalveolar lavage fluid, malondialdehyde in lung tissue and the wet/dry ratio of lung tissue
were detected. In addition, the SIRT1, Ac-FOXO1, Bcl-2, and Bax expression were detected by Western blot. Results: Compared with
the IR group, Mel treatment significantly reduced the number of white blood cells and the content of protein in bronchoalveolar lavage
fluid, the level of malondialdehyde in lung tissue and the wet/dry ratio of lung tissue (P<0.05). Mel also significantly increased Bcl2
expression and decreased Bax expression (P<0.05). In addition, the SIRT1 expression was up-regulated compared with the IR group and
Ac-FOXO1 expression was down-regulated compared with the IR group (P<0.05). Conclusions: Mel can significantly alleviate lung IRI,
which might be mediated via SIRT1 activation.
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Table 1 Effects of Mel treatment on the protein and white blood cells in bronchoalveolar lavage fluid

IR+10 IR+20 IR+30
Test item Time(h) Control group IR group
mg/Kg Mel mg/Kg Mel mg/Kg Mel
TP(g/L) 2 1.7+ 0.5 3.7+ 0.4% 3.2+ 03" 2.9+ 0.44% 2.7+ 0.54%
4 1.9+ 0.6 5.1+ 0.7* 4.5+ 0.5 4.1% 0.34% 3.6 0.62%¢
NEUT( %) 2 7.1+ 1.7 26 1.5*% 23+ 1.9% 17+ 2.5%% 16 3.04%
4 6.9+ 1.2 35+ 2.3* 26 2.2° 21 2.94% 18+ 2.84%¢

Note: n=4, compared with the control group, * P <0.01; compared with the IR group, * P <0.05, “P <0.01; compared with the
IR+10 mg/Kg Mel group, *P <0.05; compared with the IR+20 mg/Kg Mel group, °P <0.05.

2.2 Mel R EEBE(XATZHZR W/D F1 MDA 7K

5 Control HAHIL, IR 4 W/D MDA #7155 ; 5 IR HAA L,
IR+Mel 2| W/D MDA HJ[¥AI, H 52 —5E A ) otk (3% 2).
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AT IR, IR 4 SIRT1 23k i RER X 4L 19 (35.21+

5.63) %(P<0.05),Ac-FOXO1 ik 3 L% (197.34% 12.34)
%(P <0.05), 5 IR AL, MEL A ) i 32 5 SIRT1 ik 3|
(47.82+ 7.47) % (10 mg/Kg Mel, P<0.05) . (59.56+ 8.95) % (20
mg/Kg Mel, P<0.01) F1 (73.78% 9.87) % (30 mg/Kg Mel, P<0.
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Table 2 Effects of Mel treatment on the W/D and MDA of lung tissue

. . [R+10 [R+20 [R+30

Test item Time(h) Control group IR group
mg/Kg Mel mg/Kg Mel mg/Kg Mel
W/D 2 3.5 0.52 4.9t 0.59*% 4.6 041* 4.4% 0394 4.5% 0.67*
4 3.3+ 0.71 5.6t 0.62* 4.8+ 0.55° 5.0+ 0.43% 4.9+ 0.712
MDA . .
2 9.8+ 0.9 18.1% 1.1* 153+ 0.8 13.1+ 1.24% 13.5+ 0.9%%

(nmol/g)

4 9.7+ 1.2 21.0% 1.3* 17.3+ 1.2% 16.8% 1.54% 15.9% 1.45%

Note: n=4, compared with the control group, * P <0.01; compared with the IR group, * P <0.05, “P <0.01; compared with the IR+10 mg/Kg Mel group, *P

<0.05.
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Fig.1 Effects of Mel treatment on the expression of SIRT1 and Ac-FOXO1 proteins

Note: n=4, compared with the control group, aP <0.05; compared with the IR group, bP <0.05; compared with the IR+10 mg/Kg Mel group, cP <0.05;
compared with the IR+20 mg/Kg Mel group, dP <0.05.
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Fig.2 Effects of Mel treatment on the expression of Bcl2 and Bax proteins

Note: n=4, compared with the control group, aP <0.05; compared with the IR group, bP <0.05; compared with the IR+10 mg/Kg Mel group, cP <0.05;
compared with the IR+20 mg/Kg Mel group, dP <0.05.
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