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Berberine protects against kidney ischemia/reperfusion injury caused by autologous orthotopic liver trans—

plantation in rats via activate Akt pathway
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Abstract Objective:To explore the protective effects of berberine (BBR) against kidney damage caused by autologous orthotopic liver
transplantation (OLAT). Methods:Sprague —Dawley rats were randomly divided into three groups (n=8):(1)sham group (S group); (2)
autotransplantation(AT group); (3 autotransplantation plus BBR group(BBR group). In S groups, rats were anesthetized and simply freed the
blood vessels and ligaments. In AT groups,rats underwent autologous orthotopic liver transplantation. In BBR groups, berberine was
administered intragastricly 200 mg/(kg *d) for 7 days before autotransplantation. At eight hours after surgery, the rats were killed and the
kidneys were harvested for determination of BUN, Cr, histologic injury,superoxide dismutase (SOD), malondialdehyde (MDA),the protein
expression levels of p—Akt and the count of cell apoptosis. Results: MDA, BUN, Cr, protein expression levels of p—Akt and the count of cell
apoptosis were significantly higher in the AT and BBR groups than in the S group. These indicators including MDA, BUN,Cr and the count of
cell apoptosis was significantly higher in the AT group than in the BBR group. In the BBR group, protein expression levels of p—Akt were
higher than those in the AT group.The levels of SOD were significantly lower in the AT group and BBR group than in the S group.The levels
of SOD in the BBR group were greatly higher than in the AT group. Light microscopy demonstrated that histological tissue damage greatly
reduced in the BBR group as compared to the AT group,while no injury was discovered in the s group. Conclusion: Berberine can protect
against kidney ischemical/reperfusion injury during autotransplantation in rats, which might be ascribed to activate Akt pathway.
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*£1 3AKXRIME BUN K Cr /KFE (n=8, xts)

Tab1 Levels of BUN and Cr in S, AT, BBR groups(n=8, xts)

5 e S 4l AT 4 BBR 41
BUN/(mmol/L) 4.0+1.4 18.9£5.6" 7.3x1.6"
Cr/(pmol/L) 11.1+3.2 68.2+9.9" 22.3£6.5"

5 SZHA I, P<0.05; 5 AT 4HAH L, "P<0.05

B1 SEET 3 AXREMARKSFHIE(HE x200)
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AR AT 2 W s, (AT o B/ INVIE D 5K, R
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FH5(P<0.05); 5 AT ZHAH L, BBR ZH K EAY Paller 1
SRR (P<0.05), L3 2.
®2 3AXRRE/NE ERMIBRHH Paller R (n=8,xs)
Tab 2 The Paller scores of renal tubular epithelial cells in S,AT
and BBR groups(n=8,xzs)
& bR S 4 AT #H
Paller #7:4> 3.13+0.83 44.38+9.93"

5 S A, P<0.05; 5 AT 41, 7P<0.05

T, TR

BBR %
18.63+6.65™

Fig1 The pathological changes of kidney in S,AT and BBR groups(HE x200)

23 AR 5 SAHML, AT 445 BBR 4
BELLZ R MDA KB T (P<0.05),S0D 7k
S BRI (P<0.05); 5 AT 4HAH HE ,BBR 41 MDA
KB BFEAE (P<0.05),S0D /KB B 7k (P<
0.05),L3% 3.

£3 3HAXRBHLA MDA 1 SOD tL# (n=8, xs5)
Tab 3 Levels of MDA and SOD in S,AT,BBR groups(n=8, xs)

AR AR bR S4 AT 41 BBR 41
MDA/(nmol/mgprot) ~ 6.7+1.81 13.8123.89" 9.45+2.00"
SOD/(U/mgprot)  131.26£7.03  75.36+5.59°  102.466.5"

5 SAMI, P<0.05; 5 AT 414, P<0.05
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YA WG N (P<0.05) 5 5 AT ZHAH L, BBR 413
T BEAOU] B AIR (P<0.05) , L3R 4.

F4 3HAXR TUNEL PR EE TG R (n=8, Xs)
Tab 4 The counting statistic results of TUNEL—positive cells in S,
AT and BBR groups(n=8, xs)

BBR %
9.68+1.59%*

ez o SH AT 4
TUNEL % 45 1.25+0.54 17.75+2.71%

5 S ML, P<0.05; 5 AT A1, P<0.05

B2 3HAXRENELREAIETES( TUNEL x400 )

Fig2 The apoptosis of renal tubular epithelial cells in S,AT and BBR groups( TUNELx400 )
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S e AT 4 BBR 2H
&l 3 Western blotting *RATAEER I B #EEIR (7T EHL p-Akt R
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Fig3 Western blotting photograph shows the expression of p—Akt
protein in kidney tissue after hepatic ischemia reperfusion in

each group
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