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Abstract

Excessive drinking could increase free radicals in the metabolic process, causing oxidative stress
and accumulation of abnormal metabolites in the liver which higher the risk of developing chronic
disease such as inflammation, liver fibrosis, and liver cancer. Recent studies have shown that pro-
biotics are playing an important role as beneficial supplements to human health. In this study, we
evaluated the effect of probiotics Lactobacillus paracasei GKS68 (GKS68) on liver protection with
alcohol-diet mouse model. Twenty C57BL/6 male mice were divided into four groups: normal diet,
alcohol-diet, alcohol-diet with low-dosage of GKS68, and alcohol-diet with high-dosage of GKS68.
After six weeks of treatment, there were no significant differences in body weight and food intake
among the alcohol-diet group. However, the GKS68 group showed a significant decrease in serum
ALT, AST, TG, TC and the relative liver weight when compared to the negative control. In addition,
the levels of liver TG and TC were significantly decreased in the high-dosage of GKS68 with a com-
parison of alcohol-diet. A dose-dependent effect was also observed in the concentration of GSH
and the SOD activity with GKS68. These results suggested that the probiotics GKS68 could reduce
the liver damage caused by alcohol drinking and was a potential candidate as functional supple-
mentary on hepatoprotection.
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1. 518§

PRPRR T i AL S A S A B, KA B R B R B R IR G, R T Sk e, AR
K2 BN EM . PSR Z EEAF A TGS, A AR, EREE T, BEINARE A AR R, K
I SO (5 4 P4 T S AU i, e i 22 (R MR T E RS BN D7 T« Pk A 48 L 2 A N Tl Fg T4 4 A
R SERAR[1] [2] [3]. REWINF HET&AABERIT A, HE—MIEIPRES, "r&d e 545 I
(R, BRARIFAE R 98« LT 4EAb Ol A0 i 2 A2 [4] [5]

AR AR R EY), B A REE[6] [7], UEAERT TR H 25 4R B A Lactobacillus J&, B
TE R G2 AT R A S 2 A, W RAE AR 2 FI&[8]-[13]. BT E& FLAF I Lactobacillus paracasei
FHOCHE FUAE Y, FEASHE A P2 R 8 14 22 i BEL R 5%, 0 80% LA HA7I&[14]: ARTERE 1 AR i 204
R, A AR AN A7 R AR A A 0 Ak B (SOD) AN e H ek S Ak A B (G SH-Px) 1375 12
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FEAR R 2 IBE[15]; FE BRI & B Pialse g 1 s RIS I A, el 1 s S =
P P AFM AL T, 300 A0 2 R TR R iy 3R I SR [16]: MR v YA 1 e A LA 00 o W 28R, A
R IR E MR K R Ee BRI AT A R i B GR [17] 5 3F5 e s A A o A A
UM R, B /N BRI AR [18] . AR R AT RS S TR S S X PPAl 1)1 1% FLAF B Lactobacillus
paracasei GKS68 2 4 IT {ffa L%k o
2. MBREREE
21 WIBH

&I T i FLAT B Lactobacillus paracasei GKS68 £t 37°C . 16 /T MRS B33 b 85375, T 25°CLA
5000 rpm 5.0 10 2B EUEVE, TR\ 20%J50 15 FLK S AR TR . B E%CH 2.0 x 10™ CFU/g fitifTe
M.
22, HYHESRIETF

ARG 2 LIS YIRS LA ZE Sl s [FlE, % AES 5 IACUC No. MG109023. H &1 ‘KR EH
B HBR A TN )\ E i 2 C57BL/6 i RN 20 R, YL jEREENL 24, SHT R, #1756,
TG F B2 A 38 P RS TRDRL RS B B, RS IE N B RS L IAS TR EL(LDE), 1R 4 B IR E A
K AR, RS R 22 R (LDC) . WS IRELE RS, 8N T Rk 5 1504 5t 50K B K
(n# 1), #FAFH 10 mLkg.

Table 1. The experimental groups in this study
1 RIAEER 54E

250 T #7755 (mg/kg/day) LDC! LDE?
IEHH KEK v
Gkt HEZH KK v
GKS68-L GKS68 10.3 v
GKS68-H GKS68 51.7 v

LDCY: A2l 2 A TR S #4B 22 W ELR Lieber-Decarli control liquid diet; LDE2: &9k 2 A1k} Lieber-Decarli ethanol liquid
diet.

2.3, RIEENIIE R FRE

2.3.1. RPN E
I A TR) 72 B0 2 06 s 4k B AR Ak N LA A Bk B

2.3.2. FRE

B R AR M AT EAS I BT 52380/ BRI AR A A AR bR . AP =R H i g R s P 5 . T
Uk P 2 M R AR SR I
2.4. V&I H

FFREEE & MG AL EAR (R T T R IR 2 Aspartate aminotransferase AST. P IXER ¥4 B Alanine
aminotransferaseALT ¥R J%. =B HIMAR. ARG EEIR ) FEE =B H i A 2 e AR i & . PR RS

PE (BBt H KR )5 B vE P glutathione reductase GRd. i 4840 4 B B 1% superoxide dismutase SOD. %kfit
H KK E glutathione GSH. &kt H Ik % {1 Bigv& 14 glutathione peroxidase GPX).
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2.5. FERLOHR

PERELL S0 45 B 2 SF-E{f (mean) + At (i 2 (standard deviation S.D.)#F R~ . FHHENLG AR,
AR 2 BE S B IR 128 3 3020 BT (one-way  analysis of variance, ANOVA)#E{TH# 7€, FLL Duncan’s
multiple range tLE S AR R HZ R M. 2 p /T 0.05 MR R REH MEF5T LREZER.

3. &R
3.1 KESBEETK
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AR

RN S IEH AL p < 0.05, “FR5 i 4L L p < 0.05. *a sinificant difference with normal control (p <
0.05); “a sinificant difference with negative control (p < 0.05).

Figure 1. Weight changein C57BL/6 mice during the trial
B 1 IERE/NRAFET

RIGHT A RZH . GKS68 K741 GKS68-L 415 GKS68 72l GKS68-H 413% 5 1 il as 1Al kil
RS B L, LRSS B RS Z S TR, TE R 2 B MR N VR R S TR (VRS R Hh 2 2R AR
ISR — RN ], IEE AR AR BE & TR SR AR (p < 0.05): ESHRZ
AR R, NS GKS68 FlE Mk, HERS i RAMIL L REZR(E 1), JmETi
=5 A IR % 2 7 (p > 0.05).

3.2. HXFEEEETK
B AR AR X6 5 B () = [AFIEEE(g) + 1R (Q)] x 100, 3&&h o, foxt HE 2H AT AR X 88 & (9/100 g 1A )

BB KT IEHH(A 2), GKS68-L 4HY5 GKS68-H 4 AT HEHIx & & 5 At AL AR L ¥ B8 T <
0.05).

3.3. MiEXRIIE B S8 (Aspartate Aminotransferase, AST) 57 BB %E &B§(Alanine
Aminotransferase, ALT)RE

K 3 Won i ImiE 2 AST 5 ALT BEE & T IEH 4 (p < 0.05). GKS68-L 415 GKS68-H 42
AST. ALT fats) BEK T Hxf i 2H (p < 0.05)
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JFFREAERS B B (g/100g R 2D
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—

SxHEg GKS68-L GKS68-11

PFROR S IEH A p <0.05, R -5 i IR 4H HL A p < 0.05."a sinificant difference with normal control (p
<0.05); “a sinificant difference with negative control (p < 0.05).

Figure 2. Effects of Lactobacillus paracasei GKS68 on relative liver weight
B 2. BIFEEAFTE GKS68 XtATAEHEXT = & SN

34. MEZ=BHHESES R EERRE

FE o4 BoRraxBAmE S HEFEKRES =R HMmiESE S HE & T IEW4. GKSes-L A5
GKS68-H M5 =B H e & & b S By B AR X T 0 R 4 B8 f2 35 PR (p < 0.05).

35 HEEREEER =BRHMiESE

SRR AT 2 B EE R S = S I E S T IEE (K 5). T T, GKS68-H
AT 2 =B H i BE o [ 2 B R R (p < 0.05), S~ AT A R SRR TP RS P st Al 1) i il HEA o

250 1
w EHAL m sl =GKS68-1 mGKS68-H

200 -

50 <

AST ALT

RN S IEH AL p < 0.05, KR 5 7 R4 p < 0.05. "a sinificant difference with normal control (p
< 0.05); "a sinificant difference with negative control (p < 0.05).

Figure 3. Effects of Lactobacillus paracasei GKS68 on serum AST and ALT
B 3. BIFEEFFTE GKS68 3TMLEH AST 5 ALT &£
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300 7
= PR - R
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T EFHRE (ng/d1)

100 -

50 -

EHA Sux AL GKS68-L GKS68-H

RN SIEWAE p<0.05, "FRE A BALLE p <0.05. “asinificant difference with normal control (p <
0.05); "a sinificant difference with negative control (p < 0.05).

Figure 4. Effects of Lactobacillus paracasei GKS68 on serum TG and TC
4. BIFBEEFLATE GKS68 M IM/E+ =B Himis & 85 S B ERFKE ST

160 1 .
= = H T = A E R
140 -
120 -

100

80 -

R4 & (mg/dL)

60 -

40 -

20

Tl SR L GKS68-L GKS68-1H

PROR G IEH AR p < 0.05, "RR S XA p <0.05. “asinificant difference with normal control (p <
0.05); "a sinificant difference with negative control (p < 0.05).

Figure 5. Effects of Lactobacillus paracasei GKS68 on liver TG and TC
5. BIFESFLATE GKS68 X ATAE R B E R R =B H MR S 2RI

3.6. FFBEEERE 4

Gt BRI 2 2 2 UL R (R H IR GSH & & KBkt B BRI 8L Bl GPx. 25 Bt H ki SR %
PE GRd . BAMYEALES SOD 2 i ME) M BT IEH A, BoRBR S IHFEER B M kS =
HICAF T E I R . AT GKS68-H N Ja, /N RATAE A sk e H ik & & (] 6) 58 i
A Bl 1t S e T frOn HRZH.(] 7) (p < 0.05).
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RN G IEH A LS p <0.05, "FiR 5 ikt AL ELES p < 0.05. a sinificant difference with normal control (p <
0.05); “a sinificant difference with negative control (p < 0.05).

Figure 6. Effects of Lactobacillus paracasei GKS68 on GSH levels in liver
6. BIFE&FLATE GKS68 XfATATAAR T A ILEER GSH 2 &5

120 +

100 4
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& 60 1 = SOD
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*HoR G IEH AL p < 0.05, "R 5 fun BEZH HL A p < 0.05. “a sinificant difference with normal control (p <
0.05); "a sinificant difference with negative control (p < 0.05).

Figure 7. Effects of Lactobacillus paracasei GKS68 on SOD activity in liver
E 7. BIFERFLATE GKS68 3 FTAFHR St E L EESR SOD JEMEFIN

4. +1ig

WAR A, YOmAT NG AN A[19] [20], 3P RO 2 I8 Tt B am[20] [21], HR4E 2018 4F
WHO KA 0Tk 5 fe e A BRI AR A5 5 1, At ARG SR MSE TS, FEAEZHCSEE,. [
sl RS R L) WL R GG O M e AR, 2016 4F I RS 1 I H0BE TS 5 BT

BRI 5.3% [21]0 A5 T (0 P9 33 302 25 22 ER B P40 B AN W] Bk A 2L B 23, P P v 5 R )
GG L 3 Wh = A ARt SORE S SE A5 5 701 BL RO R VR SU(ROS) 731, R IR S BUBE, #5 i
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R SO W] B A B T T B SO RS T R [22] -

1989 M FLHE TR PE DR B /N B, B T S I 23 B S s — R H I e 5 R e L7, s g ik
TGRS PR G 5 I 2 B 23] o AR R0 DAVES RS VS TR BB BE T AR I T B% FLAF T8 Lactobacillus paracasei
GKS68 M /NIl & 5 By A Th &, 78 SO IR IR AR . B A e P =R H o g 2
PEEEEIRE . AP P TR B RS T B4, BEMBELER, DoRARSL 2 R VR 52
XPNRIE AL E . FFAEML AST. ALT AR 3 2 fabs: ARSI 25 R Eon GKS68 mI A & AR
TEH AST K ALT IREE, SR ol A Rifs . SRR - =B H e S AR A, S ARE A,
AL i A O IS ) RS, CERTE,  HERRJE RROIR DI, E I AV I 98 R FFREAL ;AR SRA8 v il i 2
I A = S G A I P AR T Sk R 2, SRR GIKSB8 A 20k i 3t T R Jl ) g R MEAR I 5 s GSH
J% GPx. GRd. SO &PUFiHFIEERR H LR R, RS RM=E B k&, ASLierEmEds GSH &
SOD itk A FE R, Wkl IRt GSH A SOD i 1t Y A8 B Hi 368 xof i JRE i adh e ) 493 52

5. &

F 1 LU RS WS AR DR Ail &1 B8 FLFT 5 Lactobacillus paracasei GKS68 & 75 HL 47 R e oh 2k F etk
C57BL/6 /NR A4, WEIERH. XA, GKS68 &4, GKS68 mfl&Edl. H5REYm 6 JH,
B 7 IEH AL, FAR AN &4 T 5%V AS Al s A0 25 RS, A/ BRUALE o oR T T A A IR 5 BB (AST)
PIEIR S B (ALT), 3t — A i 37 o = R H Ve I At L [ Ak B o A P = e i s R s e 5
. T E G R IE M S B IH , A5 PPl R T B ZLAT 5 GKS68 & 75 A 4 TR i 354

AARIESE GKS68 HA FHIKIMLIE AST. ALT. —BRH il fo i fH S By S, s GKS68 F&{% AT
ik =R H R S S IE T, DR H K S B S A AR R M S TR, B R R A
i iERE.
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