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Protective Effect of Baicalin against Hepatic Ischemia/Reperfusion Injury
in Alcoholic Fatty Liver

Seok-Joo Kim, So-Jin Kim, Kang-Min Kim and Sun-Mee Lee”
School of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea

Abstract — This study examined the effects of baicalin, a bioactive flavonoid isolated from Scutellaria baicalensis, on hepatic
injury caused by ischemia/reperfusion (I/R) in alcoholic fatty liver. Rats were fed an ethanol liquid diet or a control isocaloric
diet for 5 weeks, and then subjected to 60 min of hepatic ischemia and 5 h of reperfusion. Baicalin (200 mg/kg) was admin-
istered intraperitoneally 24 and 1h before ischemia. After reperfusion, baicalin attenuated the increase in serum alanine
aminotransferase activity. The levels of cytosolic cytochrome ¢ protein expression, caspase-3 activity, the number of apo-
ptotic cells increased after reperfusion, which were higher in ethanol-fed animals, were attenuated by baicalin. Following
I/R, the hepatic lipid peroxidation was elevated, whereas hepatic glutathione content was decreased. These changes atten-
uated by baicalin. In ethanol-fed animals, baicalin augmented the increases in heme oxygenase-1 protein and mRNA expres-
sions, and nuclear Nrf2 expression. In conclusion, our findings suggest that baicalin ameliorates I/R-induced hepatocellular
damage by suppressing apoptosis and oxidative stress in alcoholic fatty liver.

Keywords [] alcoholic fatty liver, apoptosis, baicalin, ischemia/reperfusion
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5mM, ethylene glycol-bis[-aminoethylether]-N,N,N,N-tetraacetic
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7 2pol= two-way analysis of variance(ANOVAYS A8t
31, AR 75 Bonferroni correction ARE310] P<0.05 o)
ol }017} A= Aoz AT

3 7F £Aaks o117 53 %4t Lieber-Decalri 94| 2]0]
S T3 & AFoE] 7 EFH]% o 28kt ChE A
74]# 2.7+0.1g0|0 17,
— 3.6£0.4

10.2+0.9 mg/g liver ¥ 18.6+1.6 mg/di©] 31
717 1.80) 2 1.7 dA3] S7FsISich. Ol
;q]/\]o]oﬂ ]OH }\164

oA dFEA ATl RS IRISIIT

= | &=

110] SAFS WS 79, 7k Aol AP Slojubd Ao
= w290 ALT= %02 fejso] 1.8
% S5t SUFeITh ek ALT SAEE P8 &40 Axs
dz] o] &=t} Table IoA] B vlel ZFo] CD shamioll A
60+12 U1l 85 ALT 5313 A5 523 5, 3618+436
U= AA3]) 71851tk ED shamollAe] &% ALT 44|+

Table I - Effect of baicalin on serum ALT activity, hepatic lipid
peroxidation and glutathione content after I/R in alcoholic

fatty liver
MDA GSH

ALT (U (nmol/mg protein) (nmol/g liver)
CD
Sham 6012 0.33+0.02 4.68+0.29
IR 3618+436%*  0.54+0.04%* 3.53+0.11%*
I/R+baicalin  1862+172%%  0.39+0.03%# 4.64+0.417#
ED
Sham 61+8 0.44+0.07 4.49+0.11
IR 6235+259**%  0.69+0.06***  2.67+0.17"**
I/R-+baicalin  1813+101" 0.61+0.01° 3.94+0.26"

Each value is the mean+SEM of 8~10 rats per group. ** Sig-
nificantly different (P<0.01) from sham group Significantly
different (P<0.05, P<0.01) from CD I/R. Significantly different
(P<0.05) from ED I/R. CD, control diet; ED, ethanol diet.
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A | cytochrome ¢2] &% 9 7] U] caspase-39] &=
7} #A3) Z7FeIsith AR 5417 F, EDTS cytochrome ¢
o] dklgkw} caspase-3 B4 ED sham Tof| H]slo] A3 =
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Fig. 1 - Effect of baicalin on cytosolic cytochrome ¢ protein
expression after I/R in alcoholic fatty liver. Values are
means+=SEM for 8~10 rats per group. *** Significantly
different (P<0.05, P<0.01) from each sham group. *#
Significantly different (P<0.01) from CD I/R. " Significantly
different (P<0.05) from ED I/R.



264

Sham
| E3 IR
** B3 Baicalin + /R

L

B
Ethanol diet

Caspase-3 activity
(pmol pNA/min/ml/mg protein)
o
=3
=4

Fig. 2 — Effect of baicalin on hepatic caspase-3 activity after I/R in
alcoholic fatty liver. Values are means+SEM for 8~10 rats
per group. ** Significantly different (P<0.01) from each
sham group. ### Significantly different (P<0.05, P<0.01)
from CD I/R. 7" Significantly different (P<0.01) from ED I/R.

S7H= 25 baicalinel] 9]l 74 2lthFigs. 1, 2). SE 2 A
W= Q8 TSR APEARE AES TUNEL 948 53 2
28k AALE S8l A3A o= 1%t A, CD sham-o] 7F
ZA oAM= TUNEL g MIEZE AL] ER1EA] ¢k Zlof] n]3,
AT BAIRE 9] FhxA ol M= APEARSE AlRES] 47 dA 8]
Z7Y¥s150th. CD shami™@ ED shami Alolol| M= 2PdAalst A

E3A Sham
E3 /R
BE3 Baicalin + /R

401

#TUNEL-positive cells

Ethanol diet

Control diet

Fig. 3 — Detection of apoptotic hepatocytes after I/R in alcoholic
fatty liver (original magnification %200). (A) CD sham
group; (B) CD I/R group; (C) CD I/R+baicalin group; (D)
ED sham group; (E) ED I/R group; (F) ED I/R+baicalin.
Numbers are apoptotic cells in randomly chosen X400
histological fields. ** Significantly different (P<0.01) from
each sham group. #*## Significantly different (P<0.05,
P<0.01) from CD I/R. ' Significantly different (P<0.01)
from ED I/R.
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Fig. 4 — Effect of baicalin on hepatic HO-1 protein and mRNA expression after I/R in alcoholic fatty liver. Values are means+SEM for 8~10
rats per group. ** Significantly different (P<0.01) from each sham group. *## Significantly different (P<0.05, P<0.01) from CD I/
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