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Role of zinc transporter ZIP13 in hepatic ischemia/reperfusion injury in mice

JIANG Tian—duo, CHENG Xin—xin, XU Zhe-long

(Department of Pathophysiology, School of Basic Medical Sciences, Tianjin Medical University , Tianjin 300070, China )

Abstract Objective:To investigate the role of zinc transporter ZIP13 (SLC39A13) in hepatic ischemia/reperfusion(I/R ) injury and the
underlying mechanism. Methods: Mouse liver I/R model in vivo was established by ligating the common trunk of portal vein and hepatic
artery in the left and middle lobes of the liver. Mice were grouped as follows: (1) ZIP13"-Sham group, ZIP13"+I11R12 group and ZIP13"°+
T1R12 group.(2) ZIP13"™-Sham group,ZIP13"™+11R24 group and ZIP13"°+I11R24 group.(3) Vector—Sham group, Vector+I1R12 group
and ZIP13*+11R12 group.(4) Vector—Sham group, Vector+11R24 group and ZIP13*+I1R24 group,with 3-4 mice in each group. Hepatic
zinc levels were measured by inductively coupled plasma—optical emission spectrometer(ICP-OES ). The levels of alanine aminotransferase
(ALT) and aspartate aminotransferase( AST) were detected by the assay kits. HE staining was adopted to observe the structure changes
of liver tissues. TUNEL staining was performed to assess apoptosis. Western blotting analysis was conducted to detect the expressions of
CHOP,GRP78,and apoptotic proteins in the liver. Results: Compared with ZIP13"™ mice, the expression of ZIP13 protein in the liver of
ZIP13"™ mice was obviously decreased (1=6.26,P<0.01) ,while its protein level was clearly increased in the liver of ZIP13% mice (¢=4.17,
P<0.05). Compared with the ZIP13"™~Sham group, the levels of ALT and AST in ZIP13™+I1R 12 group were increased(t values were 11.43
and 13.70,P<0.001 ) ,and hepatic zinc content in the ZIP13"™+I11R24 group was decreased (1=13.49,P<0.001 ). Additionally,the expressions
of endoplasmic reticulum stress proteins CHOP and GRP78 were enhanced (1=4.76,4.54 ,both P<0.05) ,and the expressions of apoptosis
proteins Cleaved Caspase9 and Cleaved Caspase3 were also increased (1=4.56,3.73,both P<0.05). Compared with the corresponding
Z1P13™ mice subjected to I/R,the ZIP13"°+I1R 12 group increased ALT and AST levels(t values were 2.95 and 3.2,both P<0.05),and the
ZIP13™°+11R24 group showed a further decrease in hepatic zinc content(¢=3.29,P<0.05). Moreover, the expressions of endoplasmic
reticulum stress proteins were upregulated (¢=2.6,2.98,both P<0.05),and the expressions of apoptotic proteins were obviously increased
(1=3.44,2.49 ,both P<0.05). In contrast,compared with the corresponding vector—infected I/R control group, the levels of ALT and AST in
the ZIP13"+11R12 group were significantly reduced (1=3.69,4.26,both P<0.05). In the ZIP13”*+I1R24 group, the increase in hepatic
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zine content was observed (1=3.88, P<0.05) , the expressions of reticulum stress proteins were decreased (1=3.47,2.88,both P<0.05),and

the expression levels of apoptotic proteins were also reduced (z =3.02, 2.96,both P<0.05 ). Conclusion : During liver I/R, ZIP13 alleviates

endoplasmic reticulum stress and apoptosis by maintaining liver zinc homeostasis.
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detected by Western blotting analysis
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1 B Sham 41, Hogr/NRISMUHFAES L 1 h FRERE 12 h(1TR12)
Qb3R5 5 ZIP13Y"—Sham ZAH L , *P<0.001 ; 5 ZIP13""+11R12 4141
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