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Abstract

AIM: To investigate the protective effect of
blueberry in rats with alcoholic hepatic injury
and explore the possible mechanism.

METHODS: Forty-eight healthy SD rats
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were randomly divided into a control
group, a blueberry group, a magnesium
isoglycyrrhizinate group and a model
group. The rats in the control group were
given physiological saline, and other groups
were all given 56 mL/L ethanol solution
intragastrically. The blueberry group and
magnesium isoglycyrrhizinate group were,
respectively, given blueberry juice and
magnesium isoglycyrrhizinate solution 1 h
after intragastric alcohol infusion. All SD
rats were sacrificed after 4 wk. Pathological
changes in the hepatic tissue were assessed
by hematoxylin-eosin (HE) staining, and
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), triglyceride (TG) and
total cholesterol (TC) in serum were detected
with automatic biochemical analyzer. The
activity an of superoxide dismutase (SOD), the
contents of tumor necrosis factor alpha (TNF-a)
and interleukin 8 (IL-8) in liver homogenates
were determined by enzyme linked
immunosorbent assay (ELISA). The expression
of Toll-like receptor 4 (TLR4) in liver tissue
was detected by reverse transcription-PCR
(RT-PCR) and Western blot.

RESULTS: In the control group, hepatocytes
were intact, and no vacuoles were observed.
In the model group, vacuoles were noted in
the cytoplasm of hepatocytes. The degree of
cytoplasmic vacuolation was significantly
alleviated in the blueberry group and
magnesium isoglycyrrhizinate group. The
levles of ALT, AST, TG, and TC in the model
group were significantly higher than those
in the blueberry group and magnesium
isoglycyrrhizinate group (F = 47.984, 14.974,
149.338, 94.896, P < 0.01 for all). Compared
with the model group, the activities of SOD
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in liver homogenates were significantly
higher (F = 33.102, P < 0.01) and the contents
of TNF-a and IL-8 in liver homogenates were
significantly lower (F = 76.250, 37.971, P <
0.01 for both) in the blueberry group and
magnesium isoglycyrrhizinate group. The
expression of hepatic TLR4 in the model
group was significantly higher than that
in the blueberry group and magnesium
isoglycyrrhizinate group (F = 141.932, 62.750,
P <0.01 for both).

CONCLUSION: Blueberry exerts a protective
effect on alcoholic hepatic injury in rats, and
the mechanism might be associated with
down-regulating the expression of TLR4,
reducing the contents of hepatic TNF-o and
IL-8, and up-regulating the activity of hepatic
SOD.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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E BRI (Biomiga, PW0104); ECLAL2E Kt
WANH R AR, WBKLS0100); iR e 1
a(tumor necrosis factor alpha, TNF-ou) i 7]
G (B A, m1002859); A2 -8(interleukin
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R 2 BEREMBALT, AST, TG, TCLER (1 =12, mean = SD)

D4R ALT(U/L) AST(U/L) TG(mmol/L) TC(mmol/L)
A 71.54+ 12.99 60.29+ 10.72 0.73+ 0.19 0.95+ 0.22
B 90.36+ 12.62" 78.55+ 15.29"™ 1.71+ 0.27"  1.57+ 0.24™
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4R IL-8(pg/mL) TNF-alpg/mL) SOD(U/mg)
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T P PR T A, T Ui A A DR R 6 R
FUITNF-o TL-8%5 K BRI, 5]k AT
RAESIL. Ty — 7T, LBECERTIE A A2

WCJD | www.wjgnet.com 758

1 2 3 4 kDa

TLRE s s c— - 80

GIPDH W - - -

B2

SEABFALRDPTIRAZTRIL. L ;2
;3

s 4 . TLR4: Toll 4,

PP A0 AR R K R AR, 3 A e P R
A IHISODE P LS R, [H
I A B 1R B 2 BEAR U 51 R 1 AR A SR
A3 R 4T it A Bt 484k, I RESE N T L RASE T
PRI, S E 205 (0 BT 45 45 .
DRLE AT, 2R 52 TLRAZRIA (48
B HLAA S S 3 5 0 S 1k 52 005 4 % 2 )
R A

FH R, PR s GRS RTR
LIT TR (20104EETT h)) U VR 97 RS
MERFIR 2592 —, feiid 3 9 AT A i P AL
Lo RETT, BRI IFAT I ThRE. MOASHIE 748 FH 57
H B TREEE S 25 S IR A, SR I 5 5 0k
TPURS T B 453093 4 L

AR, NPEFR N, B0 E RS 7R
FHIN “ISMEREEMZE” . OzcelikZ!7E

2015-02-18 | Volume 23 | Issue5 |



Py o5 OSBRI VA 45 8 T %2
FIPTEL AP R IE . GongZ R KB,
REIRHUYIAE T I A LA TR 1/ R
JH0, e PR R o o A R 58 f % J
JOL. PRI LE T A PO B R, B AR RE S I8
AT E B . PR IR PR T S
15 11 0147 R L BB I R 1 .

AU TR I, WE AR 2R S H R R B A
KEILEFHALT. AST. TG, TCEELS
THE 22 7 (35P>0.05), (HERRY2H 5 2 PRI
P<0.01), HHEZ tei ol Pt R I iE R4 . 5+
H R ER B A O B4 M R IR T UUAR . R4t
RIAFEE B TR, SR iE R B A R
SEEARU SR Dy Re B T i AR AR 2L
BIVE L, HReFE BT 20 B T 107 R O AR R 280 S
P SN A, MR e H R R B R R
ZUPTLRAMIRIE KA H L 51 F TNF-o, 1L-8
()& A TR 4L (41P<0.01), TS AE41 S
SRR LR G 2 2 7(P>0.05), &
B 5 2 1T A6 38 5 4001 T L R4 10 223 3k 11 1) 1 1T
HIHTNF-a S IL-8 R, 35 L BEAR U I
JHERE S8 RE B A RIS, W6 4E M e H B R 2
KEAFLHZI 213 Hh SOD i P B & iy T8 A 4
(P<0.01), W& 5 B H B BEA X L St T2
ZE 5 (P>0.05), $E7 W AR R % i 3 5 40 i
FIHTEALRE F1, BT AR 51 i A S 3
FESFT FHIE ) O H.

S, ARG SODIE I Tk &
TLRAZITEIE I AT e 2 RS 14 45347 1R A L
1l T R 2 T A M S A R R AP VR T e S
HE&ERP R Pray Rz LA
. — 5 EANH] T TLRAE (A 15 516 Sl
W L RO, b TR R YER T TNF-o
MIL-8IVBEIG 1 —J7 i dem 7 WU Bt AL
ILURE 7T, e T AR B R A AR
PiE G928 2 N R 8 AN R T AN 7 THT R4S AR
FH, SRS T4 45493 1R AR R F R B T AL 1)
PRI T 0 o RS T P 3 TR 1 T
IRAMLEIA Rt — 2 07T,

S S TR 7R I A e AU N £ I 2
B

4 BN

1 Suk KT, Kim MY, Baik SK. Alcoholic liver
disease: treatment. World | Gastroenterol 2014; 20:
12934-12944 [PMID: 25278689 DOI: 10.3748/wijg.
v20.i36.12934]

2 Gao B, Bataller R. Alcoholic liver disease:

Beishideng®  WCJD | www.wjgnet.com

10

11

12

13

14

15

16

17

18

. TLR4

pathogenesis and new therapeutic targets.
Gastroenterology 2011; 141: 1572-1585 [PMID:
21920463 DOI: 10.1053/j.gastro.2011.09.002]
Liu J, Wang L. Baclofen for alcohol withdrawal.
Cochrane Database Syst Rev 2011; (1): CD008502
[PMID: 21249712 DOI: 10.1002/14651858.CD008502.
pub3]
. Toll 4
. 2011; 5: 120-123
Zmijewski E, Lu S, Harrison-Findik DD. TLR4
signaling and the inhibition of liver hepcidin
expression by alcohol. World | Gastroenterol 2014;
20: 12161-12170 [PMID: 25232250 DOI: 10.3748/
wjg.v20.i34.1216]
2010; 4: 422-429
World Health Organization. Global status report
on alcohol and health 2014. Geneva: WHO, 2014
. 2013; 12: 2049-2050
Liu Y, Yin H, Zhao M, Lu Q. TLR2 and TLR4 in
autoimmune diseases: a comprehensive review.
Clin Rev Allergy Immunol 2014; 47: 136-147 [PMID:
24352680 DOI: 10.1007/512016-013-8402-y]
TLR4, TLR9
2012; 20: 1609-1615
Yan AW, Fouts DE, Brandl J, Stirkel P, Torralba M,
Schott E, Tsukamoto H, Nelson KE, Brenner DA,
Schnabl B. Enteric dysbiosis associated with a
mouse model of alcoholic liver disease. Hepatology
2011; 53: 96-105 [PMID: 21254165 DOI: 10.1002/
hep.24018]
Miller AM, Horiguchi N, Jeong WI, Radaeva S,
Gao B. Molecular mechanisms of alcoholic liver
disease: innate immunity and cytokines. Alcohol
Clin Exp Res 2011; 35: 787-793 [PMID: 21284667
DOI: 10.1111/}.1530-0277.2010.01399.x]
Peng JH, Cui T, Sun ZL, Huang F, Chen L, Xu L,
Feng Q, Hu YY. Effects of Puerariae Radix Extract
on Endotoxin Receptors and TNF-a Expression
Induced by Gut-Derived Endotoxin in Chronic
Alcoholic Liver Injury. Evid Based Complement
Alternat Med 2012; 2012: 234987 [PMID: 23133491
DOI: 10.1155/2012/234987]
Guijarro-Murioz I, Compte M, Alvarez-Cienfuegos
A, Alvarez-Vallina L, Sanz L. Lipopolysaccharide
activates Toll-like receptor 4 (TLR4)-mediated
NF-xB signaling pathway and proinflammatory
response in human pericytes. | Biol Chem 2014;
289: 2457-2468 [PMID: 24307174]
Liu J, Wang X, Liu R, Liu Y, Zhang T, Fu H, Hai
C. Oleanolic acid co-administration alleviates
ethanol-induced hepatic injury via Nrf-2 and
ethanol-metabolizing modulating in rats. Chem
Biol Interact 2014; 221: 88-98 [PMID: 25111957]
Wei ], Huang Q, Huang R, Chen Y, Lv S, Wei L,
Liang C, Liang S, Zhuo L, Lin X. Asiatic acid from
Potentilla chinensis attenuate ethanol-induced
hepatic injury via suppression of oxidative stress
and Kupffer cell activation. Biol Pharm Bull 2013;
36: 1980-1989 [PMID: 24432383]

(2010 ).
2010; 18: 167-170
Ozcelik E, Uslu S, Burukoglu D, Musmul A.

E1%QM0%H

(lipopo-
lysaccharides,
LPS):

TLR4

759 2015-02-18 | Volume 23 | Issue5 |



SEER: XS

J3aishideng®

19

TLR4

Chitosan and blueberry treatment induces
arginase activity and inhibits nitric oxide
production during acetaminophen-induced
hepatotoxicity. Pharmacogn Mag 2014; 10:
5217-5224 [PMID: 24991095 DOI: 10.4103/0973-12
96.133234]

Gong P, Chen FX, Wang L, Wang J, Jin S, Ma
YM. Protective effects of blueberries (Vaccinium
corymbosum L.) extract against cadmium-
induced hepatotoxicity in mice. Environ Toxicol

20

21

ISSN 1009-3079 (print) ISSN 2219-2859 (online)
I E G BRA F A

Pharmacol 2014; 37: 1015-1027 [PMID: 24751684
DOI: 10.1016/j.etap.2014.03.017]

Wang Y, Cheng M, Zhang B, Nie F, Jiang H.
Dietary supplementation of blueberry juice
enhances hepatic expression of metallothionein
and attenuates liver fibrosis in rats. PLoS One 2013;
8: e58659 [PMID: 23554912 DOI: 10.1371/journal.
Ppone.0058659]

2012; 9: 633-635

Pk W,

DOI: 10.11569  20154ERRA A o tH &

viﬁtﬁ\‘

(RFATIEL) 2011 F A% ABRRTHE R

YRR N7 IAELER KA, DRER R R A AIEMALEE, (HFAENHARE) o e, I
201 TAETF RS BT A R AR AN FR WSO e 2 o A i 0 B R R RN ( (SR N A2 35D SR ED)

WCJD | www.wjgnet.com 760

2015-02-18 | Volume 23 | Issue5 |



