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Abstract Objective: This study investigated the alleviation effect of different Lactobacillus on chronic alcohol-induced
liver injury in mice. Methods: C57BL/6 mice were randomly divided into control group, alcohol model group, positive
control group and Lactobacillus intervention group. After treatment for 8 weeks, the activity of serum aminotransferase, the
oxidation index of liver, the content of serum endotoxin, the expression of liver inflammatory cytokines and intestinal tight
junctional protein were analyzed, and the pathological changes of liver tissue were observed. So the effect of different
Lactobacillus on chronic alcohol-induced liver injury was observed. Results: The selected Lactobacillus can improve the
liver injury of mice caused by chronic alcohol to a certain extent. Among them, Lactobacillus plantarum 45 (LP45) and
Lactobacillus rhamnosus 519 (L519) had the most significant effect. LP45 and L519 significantly reduced liver fat
accumulation and oxidative stress caused by chronic alcohol, inhibited the increase of transaminase and endotoxin in the
blood, lowered the elevation of inflammatory factors in the liver, and improved the decrease in intestinal tight junction protein
expression. Conclusions: Among these Lactobacillus, LP45 and L519 could effectively alleviate chronic alcohol-induced
liver injury in mice by improving oxidative stress and improving intestinal barrier function.
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WiFEPEF (Alcoholic Liver Disease, ALD) , J&A=EKMZPEFFW 00 EZ R R, AL HE A i s A2
VEBINPORE MR 28 . 2R 4l . TR A0 R 40 i R R (0 — R AU B e Mo Bl A 0 58 /KP4 w3 Al AL
GG L, At FE E OCHR R R B T AR IR AE T, P AR T T R
Hai¥ 2. maERE, WRERRCE LA T 2 8055 3 VI 10 S 80U 846 0 55 = K%
DAY, DRI, SR TR M T8 1) R 0 AL 1) B [ 9 435 e L 0 B B A 78 5L TR M R 45493 10 R AL
‘oA, FEROEAEATEY ORESERW RS B SN E N B REENE R
P A RN 98 0 S NS5 2 Fh R A BEAE 4 1B, Hodh, WiE bR ThRe sz 3 51 e Ml Ia ik N d &R
MRE Fe N 75 205 L 5 40l (Kupffer Cells) 7E ALD ¥ & 45 A1 & & At %5 B (4 F 178,

i AR R COOIE S B R AR B . AR IE AR AP . B E [ R K SR s P A RE
SRR RE I REE 2 A ThRe, Bl O R TR B S ALPOR, Bty B DU
LA, AR RM R MBI TR AT O, A IR TR R W, RS I T 45405 R 3 et iR
wAEW, MEMASIKE T, FFEThA S B0 B s lo, Har B C AR V£ 5 500k 2 55 A X
18 RS I T 451455 10 /E T, A3 Lactobacillus rhamnosus R00111%. Lactobacillus plantarum LC2712,
Bifidobacterium longum LC67121, Lactobacillus rhamnosus CCFM1107[:%, Bifidobacterium animalis
subsp. lactis KVOUAZE, (H A 3= ZL 4L h 7E R FH iR 22 0 FLAT B LGG (Lactobacillus rhamnosus GG,
LGG) X HAUHIFEAT R 7T, Xk FH A B8 PR 00 975 328 22 5 VE R /b

AW A GRS R FARIHE . JrEl. AN E RS 2 Fhohaels, Kk, FSiRE
AT DLE R R A R TR T i TE B OO Y T 8 S PR SR 2 O THD A T % AR T ORG 51 R B B ) e 4R
e, FAFE 2 B AT REATI S B 21— R AR E, SR EEAFE. HYAFE. TR
B RIEFEAME. B ESEL 10 M. A SR, BAMETAMHERE, EAERMEERF—
Foft £ FLAT B L T RE AN RUAR R 7280 AR F 90 3o B LAR A IR R 28 (0 LA 1T, 3l 3o /s SRR SR B 72 LA [
SPUAT B8 6T 18 P YRS Ik AT 5005 PO 2 MR A T, R R L 22 18 ME RS PR T IR 05 O MLARL . R 26 77 B I T R
PRpuKyE. b, HEWFATE LP45 Cir s B A AR R . fema ). Mm B mEsone .
Wi RS T RE 022, A, RZSREILATE L519 2B H AL G R BRI, BT LS5l
( Lactobacillus helveticus 551, L551) 4y & [ 4 5 AS dh 4% 2o &0 il &, DA & &I F % FL AT 8 L577
(Lactobacillus paracasei 577, L577) , 34 HAT 84 AR SME BE 0 1 B Ak

1 MRS %

1.1 M5
1.1.1 RIEHE

ZEHEFLAT R L519. AN LP45. It FLAFE L551. EITESFLAT B L577, Wdb—2RA M
BAREGRAT; NI E LGG, £ R L ATCC,
1.1.2 Kz

SPF 2 C57BL/6 /MR 80 W, MM, 8 W, fKkHE 18~20g, LilgHisg s stibaia RA A .
1.1.3 K F

EEM. B . RAME. KB . S . ZEWEE. KOS, EGERLARNE
PR BEAK, W, LEERREHAGRAF; Lieber DeCarli AR, 5@ R 3517 K £
FAHRAR; EWBP IR, BELELAG RO ERA R W BRCHK. BE LR
W&, @A EY TR ARANTER. MRSHKEEET oo AN ZE 6. A4N 1B
1) ELISA {7 &, AR IUMAED R G RA A .
12 NB5EE

i TES, BINZESSERERAR; SENEEKER, LiESEEDRHEEGRAR; o
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PRSP RE TR, LR -Fe R 2 A R A A BAERSA TR, HERELRNEE
BRAA; ERERERME, LERELRMNSBERAR; BAERKE, RE&RELEMUEARL
Al EIEEASHEAN, FERER AR SIS RO, E Eppendorf ATl AN WA
HHET, HARSEGEN; MELRERIRG %, PN B AR AR Btr{¢, 32E Thermo fisher
UNEIFI 0
1.3 Fix
1.3.1 BI#RIEFERALIE

BEA VIR AATE E 75 . M5, BN MRS WikR; 7% d, 37°CH:9% 18 h, £ 4CF
6000 r/min B0 10 min, 3% LG, AT S W AH K@ A K ERIFE 0 =X )E, URESECH
12%I1) i B FLAE BRI, VR TIR 48 BRE N . HE B /NRAT, FHBE 2 ECN 0.9%M 4 B 3h K &, 1A%
B YRR B S 1.0<10° CFU/mL, 7E 37°C/Ki & 75 30 min 1M .
1.3.2 Zh#E B pY 2 51

SPF 2@ ¢ C57BL/6 MitE/NER 80 H, 8 s, @M MM )G, BENLr Rk 8 4, &4 10 K.
KA P 35% M E T RE (alcohol-fed, AF) EiSEHEZEZZFMIKS (pair-fed, PF) (1) Lieber DeCarli ¥4 15

RHEIE, s se 8 R, 1 . FENIEA (PF) ; 82 4. WRMEAH (AF) ; % 34 FH
PEZGW B2 (AF+25) 5 25 4 ZH: LGG FHMEXTHRA] (AF+LGG) ; %5 5 4H: R AMiFLAT I L519 T

T4l (AF+L519) ; 2% 6 #H: tHWILF B LP4AS T Hidl (AF+LP45) ; 2 7 4. #mtFLFFEE L551
(AF+L551) ; %8 8 4l: B TEFLAFE L577 THi4l (AF+L577) . 3B 141, HBEE5HE 2 HE5EWRE
(AR FZ RSB IR) o %5 3. 4. 5. 6. 7. 84, /5 2 AWM AR & rd
FE %8 10 mo/kg R E TR BLS, R/ REWBANE, FHENE/DRMAEE 1 K. PNERE
78 FJE, Z 12h, RIS AR BRI, 48 CASIME B 1A 8, WSO il s A0 2URE A
1.3.3 S FAE

1.3.3.1 ATZH 295 B 24 W %2

BN BRFF I 2[R — AL B H AR, TR B0 B0 10%0 2 B EEE W 2 5, S A, 1)
Fry BRI gekl it g, U R PRI

1.3.3.2 FISREALTE AR 2

ANERITE S B R . BRSO, YR 4 B s g A AT G T E . BFAI
R E A ARG . A IR TR RN TR PR G, A4 R R ) L AR R A e B R AT

1.3.3.3 MiFN#H RS EINE

IR H P 35 2R 0 B e R BB S 28 o Airvds, 4% ELISA B0 & 0 i 15 b A7 e 4E

1.3.3.4 JHAE %8 9 PR+ 3Rk I e

R o 280 B R IR ZE R T o EIGEARAY 1B EIHIAN R 6 HIERIA/K TR ELISA 5 &
iR/l

1.3.3.5 JIiE B 5% & H R mRNA FRIA Kl &

KA Trizol R HUBE AL S RNA, S8 5 R I sl f Bk AT RNA Wi 5%, & e 0 g iE
B % iE R E Z0-1. Occludin. Claudin-1 ] mRNA ik /K #4172 b @ & B & B 8 | N
(Quantitative real-time polymerase chain reaction, RT-PCR) 43 #T.

1.3.3.6 Giit= o #r

FT A S I B4R 1 DL S BB AR R 22 (mean + SEM) s, 9 43038 18] () St 11 49 B 5% i i ST
FEAS T A58, 2 HHIR R ST 20 81K 1 one-way ANOVA BAK K 7 Z 0. 24 P i< 0.05 i, #H
MM AAEEER.
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2 ERE5HWH

21 AR EXMEHESEE/NRFREALRERGR M

KR O T B I I RS R R A, W) RIS AR DT . Wl 1 B, 1B METR
T 72 5 /N BRUTF I 3 1 7 ™ B A BR AR . T PRAL T A p SE A e B, AR AL H 5],
ARG 25, TE R MR MG AN AR R, B R AR 2R, AR A, B RR G
¥, IR YEM IR AT BT U0 A RO SR AR T X S B A, RN IR R >, KRR IR
R . Horb, BZMEAATE L519. MW AATE LP45 fidm A4 5 L5561 BURBC N EE, FT40 MK
SIEH, TR ALFT B Lo77 ROCREZE, Hann i kAT, AR .

a-PF 41 b-AF 41
C-AF+ 24 d-AF+LGG 41
e-AF+1519 41 f-AF+LP45 41
g-AF+L551 4] h-AF+L577 4

P L U R R R N BT AR 2 200 BE 550 ) 52 (H&E,  >200)

Fig.1 Effects of Lactobacillus treatment on pathological injury of liver tissue in mice exposed to chronic alcohol(H&E, x200)
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22 IAHEMEHBEBEE MR LEFPESBRSENIIT

B HEE RS (Alanine aminotransferase, ALT) FI4S 5455 (Aspartate aminotransferase, AST)
FEAAET MM A, SN2 BB, MR AN 2N R, SRS ALT
AST & &M, xR IME S ALT AL AST (3G 47 007, R WE 2 fin, 12 R E S
FUNR A S ALT 1 AST MR E T, H AST & EKIE LA, BHERET ALT, mMAFE T
JER VA BIRE ALT. AST BiETE. Hord, HYFLAFE LP45 Akt L 7L B L551 SR mNE#. &
AR ) FUAT B LPA5 AT Ki - FUAT B L551 RE S A 0 il 18 14 VRS F- 457 0 /0 BRI 38 2 20 i 1 o v

a/INRMIEH ALT 224k b-/MERUIMLE H AST 224k
2 FUFF T X0 A R 2% R /D BRIV T ALT R AST R AL 52
Fig.2 Effects of Lactobacillus treatment on serum ALT and AST levels in mice exposed to chronic alcohol

VE: #P<0.05, ®nE5PFALE, AAREER; *p<0.05 FrEAFHWE, AAEEER.

2.3 IAHEMNEBHABEE/NRIFER LR

H 5 S0l SR G ISR B R 2 — . IEHEGLT, 40 AN A7 AE B
AN EAEE (Superoxide Dismutase, SOD) . #rtH K (Glutathione, GSH) . % AbE MG, Fi4k
AR E FPAMAT, nTLUHROER A B, 4ERR R N PR R G P (E KR O £ R
KM, BREANRE, SFERRSEML, PiEA R SOD. GSH %5 K= IHFE, g A kr=Y)
P B (Malondialdehyde, MDA) &, M3 EUFHER LA, & Fh AR A B 7 12027, %
N E R S A FR AR BEAT 0 M, S5IRANIE 3 PFrow, YRS, SXTIRAMEL, WS /N R
FFHE A+ MDA 5 I 57, 1 GSH & & F1 SOD 35 1 B 2 B, Mx PR, FAATH WA blg
MO MDA WREE, HIKE T GSH & =M SOD ik, He, HMYWIAFHE LP4s RIMHE NRH . £
AR ) FUAT B LPAS fie i A 20 il 18 M kS 51 62 R S A 450453
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a-/INEUHF IR MDA 224k b-/IN U GSH 224k c-/NMR A SOD 424k
3 FLAF T X 0 AR RS 28 FR /) BUFIE T MDA GSH. SOD A2 L[] 51
Fig.3 Effects of Lactobacillus treatment on liver MDA, SOD and GSH levels in mice exposed to chronic alcohol

TE: #P<0.05, Xt PRALLE, HAREFEZER; *p<0.05, x5 AFALLE, HEREER.

24 AFEMEMHERREENMNROLENSZESENZM

7RSOk E Wi A 2% IR M1 B g0 i BE AN iR e 2 8% (Lipopolysaccharide, LPS) 4y, H
AT e SN, R RENE 5™ W 4R R N8, WAL R, R S EUE R R, K
M LPS HEAFIE S Kupffer 41455, 5l kK — RHIRIERN, M-S EFBES AR Xt/ &
EHLPS SFRE#AT AN, B 4 nra, A s, RSN RIIES LPS & EH B
m, MAAFERNGEEZERMK T LPS & &. R, AR5 Lieber-DeCarli ik 7Y I A 7 A4 45 7Y
PR — B e T RS AR A RE, o, BRI ARGE Rk 3590300, St VI A TR R R A R R S
MEMFE, Hk, KRR XA AT e LR M AERORS AR R, S EUmE T LPS KPS T
IEH K, MAMEBNGEERET LPS /K, H 2 E AT 6 AR IEH K. REFTIEAL
T R 350 BE 8% A 280 1) 1 1 YRS 51 S R IS e LPS H RS

4 FURT B X 0 RS 2 B/ BRME h LPS AR AL I R

Fig.4 Effects of Lactobacillus treatment on serum LPS levels in mice exposed to chronic alcohol

VE: #P<0.05, X5 PFALE, AAREER; *p<0.05 FrEAFHWE, AAEEER.

25 IFEXEEBEERE/NBRIFREFRERFSEHRM

2 28 Mk 2 B [ R SR AE K - o (tumor necrosis factor-o, TNF-a) « 40t/ 2 6 Cinterleukin
6, IL-6) . A 1P Cinterleukin 1B, IL-1B) & iF SIS G RKBRN R —, S 5IFHL
S SE li F AR A0 B R Tk AR BN XN BROBF AT R SORE I S AT AT, BB 5 R, AR R
WF S, NERBFAEF TNF-a. IL-6. IL-18 &2 B S48, 1 AT & AHE 5 K KEMKT TNF-o. 1L-64
IL-1B & 5. [, AHFF06 I Lieber-DeCarli Az i B F0RE A BARL k), o HEZH AT B8 B Al i)
ARG PR BT IE, X A P RE IR R AR RS PE MR I I, SRS IL-1B R IL-6 /KPS T IR
A, MFAFEBRN G S EH KT IL-1p 1 1L-6 KF, HEREAL T IRARN EFKFE. Hd, &
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FHEFATE L519 RORBNEE . RYIRBWEAFTE L519 REWS 1225 0 18 MRS 515 9 FFE oh 208
SETHE

a-/N R RER TNF-o 454k b-/I B RE R IL-1B A4k /MR REHR 1L-6 5 A 1L
Bl 5 LT B X 18 P T 6 52 35 /N RUSFIE oh TNF-a, TL-1p, 1L-6 254 0 0
Fig. 5 Effects of Lactobacillus treatment on liver TNF-a, IL-1p, IL-6 levels in mice exposed to chronic alcohol
W #P<0.05, Fa5 PRALLLE, AFEREZER; *p<0.05 Xr5AFHAWE, ARFREER.
26 IHEXMNEBEEERENRFEZREREAREKTENZIT
REERE (tight junction, TJ) J2 7 b5 b Rz 40 i 8] f o 22 (R e 42 07 3, 0k 4450 26 1L b Bz 4 it A%
Ve J U 7 T B B R EOE M R PR AR, UL AN MR ER, Hh, A EEA L
(zonula occludens-1, ZO-1) . & HEH 1 (Claudin-1) . H&EE (Occludin) J& 4 il & %5 iE 1) &
4R, X zO-1. Claudin-1. Occludin ffJ mRNA EIEEGLEEAT 04T, HE 4 w7k, 1807k b 2
JG, /NRIBIEH ZO-1. Claudin-1. Occludin ] mRNA iAKW 5 BRAK, 1M FLAF 56 4b 22 5 15 21k
2o H, RZREAATE L5190 A, YA LP4s FURBONE % . KRR H L519 A4
FUIF R LP45 Re AT 25 5035 18 MR PR 51 S 1) i 3 B8 5 B 1 L R IB KPP A1

a-/ iz Z0-1 A2k b~/ i H Claudin-1 424k c-/I iz H Occludin 2246

P 6 L AT R A18 BUW TE R  E  ER  RA T B R

Fig. 6 Effects of Lactobacillus treatment on intestinal tight junction protein expression levels in mice exposed to chronic alcohol

E: #P<0.05 Rox5PFAKE, HAREER: *p<0.05, Ror5 AF4LLE, AAREER.
3 it
IR B I 51 RS A WA PR IT A5 005, E 5 ATPAS 8 S I I B PRG PE IT 26  FPEF i fe s TR A & 2

I3 R R 1 — R B BF AR 5 s e S i i K B 7E R, A S AT YA P P 5040 £ R o o s v
PN EZAEME3, Gask, WRFHRY], i b o Ak 2 51 51 R U5 1k 1 3 UEE 2 5 BN
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BRI AR 71 KBR300, WO ST, TR P I 4705 18 2 o 0P 2 2K T 23 5 1
ABL k. BRI RBBHE. [, KEFREN, PSS 8058 7RI R
A, Wikt N FE R EE R INEY, SBONT R N GIE R BIE, RS Kupffer 4, 51K
— R F BURIE O A5 05 (6 BT AR ST g R RE R, 18 RS 2R 5 51 RS /N BRUTFIUE R TR R
BRI R, RSB Em, HEdEEREEn, EhASRSEEE EA, FIERGEK
R VIE
mA WA AN REmeEl. T IERRPE. SOEIE R RESE IR . W URY],
A T AT DLE T R T T R RSP, RO A A R G B G S Y 5 i 6 B R A i T ) R
P38, 0 i B b D Re B, AT URR M UR e N FE R LE, R IR TEAT G . IR, AR
BB HEFLAT I LGG AL BEREAS W 2 Mk )i 7 AR N B2 R 2K 22 IR R i i 2R 4G, AT B AR TR RS 51 7
(107 P 2 28 401, o ) JEF U 98 R fe 8z 41421
AW TG REY], Prik I B Refg — 1 B ML G 12 VE IR S AR KA R . Hedb, YR
FFE LPAS REfE A KA AN ) 12 1k A 51 A i) S8 A 1 403 DA SO I JORE S N, A AR i T8 R B i e, X
AT R H AR S 1 B IR [ e L R v G 0 b B P SO 1 L R T i T A S D e A ok,
FURE, BB EILAFH U510 0 AE05 5 00 100 VLT R 51 PO G A6 R B, OF 5 8 I i 6 O
o Fy, AR RWHE—LIUE, Prif AT w eI SR AT L519 M AL AT I LP45, REWS
T CE i R E A RIE AR, BE W L bR REZ B, R PR AR A Tl S I A B 2 0
b, BEm AR TE AR R MR, R YE A R R LA, 2R SOTE IR A 45405 DL R RRE SORE, AT
DS RS 1 S 4 A
& % x W
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