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Role of probiotics on nonalcoholic fatty liver disease related cells
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[Abstract | Objective To explore the effects and mechanisms of probiotics on nonalcoholic fatty liver disease related in -
testinal epithelial cells , Kupffer cells and liver parenchymal cells . Methods Human intestinal epithelial cells Caco-2, rat
Kupffer cells and mouse liver parenchymal cell AML12 were divided into eight groups respectively : the control group, LPS
group , Lactobacillus acidophilus group , LPS+ Lactobacillus acidophilus group , Enterococcus faecalis group , LPS+ Enterococ-
cus faecalis group , Bifidobacterium group and LPS— Bifidobacterium group . All cells were incubated for 6 h and collected to
detect the expression of tight junction related factors and cell permeability of human intestinal epithelial cells Caco -2, the levels
of functional factors , [kB and p-IB of rat Kupffer cells , the expression of lipid metabolism genes and lipid absorption of hepato -
cytes AMLI1Z . Results Probiotics significantly inhibited the expression of Occludin , Claudin-1, JAM , ZO-1 and cell permea-
bility induced by LPS in human intestinal epithelial cells Caco-2 . Probiotics decreased the levels of TNF-a, IFN-Y, IL-6 and in-
creased the levels of IL-4, 11.-10, IL-13 caused by LPS in rat Kupffer cells . The protein level of p-IkB was also inhibited by
probiotics . In addition, probiotics significantly inhibited the upregulation of ACACA , SREBF1, FAS, FABP3, FABP4,
DGATI and lipid absorption induced by LPS in mouse liver parenchymal cells AML12 . Conclusion Probiotics can protect non-
alcoholic fatty liver disease through promoting the expression of intestinal epithelial tight junction related factors , reducing epi-
thelial cells permeability , inhibiting the activity of NF-«B pathway to decrease the expression of proinflammatory cytokines and
increase the levels of anti-inflammatory cytokines in Kuffer cells , inhibiting lipid metabolism genes expression and lipid absorp-
tion of hepatocytes .

[Key words ] nonalcoholic fatty liver disease ; probiotics ; Caco-2 ; cell permeability ; Kupffer cell ; p-IxB; AMLIZ2 ; lipid

absorption

BT AE PEAR WG I (nonalcoholic fatty liver dis- ease » NAFLD )ZIFE5ks A0 LA B I RE R A5 R £
SRR LATRIE M I S o 48 R 7614 B 105 22 Ry AR
e TS R S e ORISR 2B GRS PERRA A
(34T BF5C . Tel 118302124214 KEVERR DTV F 48 L BT 27 4 Ak | -6 Ak R AT 20 B i
CEMEE] 4 Jy 8L EEBEIT, Tel :13601728828 B2 R R R A 1 K B 7 AR ) 1




s desk 2018 4E 9 H 25 HAS 36 54 5 #)
410 Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018

HEAE JNAFLD (B IEZE AW ., NAFLD
1) &9 I R AN L &2 4% LA R R g bR
Y Kuffer ZERIAVFSEBTA0MIIE NAFLD Y44
RS EHEEEEN . PUREIER RO L
2 AR5 P i 20 B B B e M) B 1 PN 5 — 3
Bl JSHLR IR A 4 S HeAth A R A 4181
{F 221 b R 20 S v e B BRI | L B ad s RS in
B R g 1 B0 R AFRE 512 NAFLD (1%
A VAR S R T A KR Y
Y T 20 AR R A0 i 25 G e AN L BE 730 TN F-
o IL-6 , MCP-1 LA H -+ 5 A iE NAFLD
WSR-S AN A NAFLD %A i, JFFS2 5 40 ff A5
P I WG 22— AR (R E NAFLD 9% B,
TXREAZ AR Bl AR I ) 4 I [ VR A2 5 1 NAFLD &
Ak R E R, e, JE B R Al i, i
Kuffer 4 152 50 240 f 19 D fig S A FH#E NAFLD
AIBIA T K B E AR

fa AR R — 2N A 5 TR Y e
M FHURGIE A RGN ol ks A&
A AT AR R 5 2E T R
TS L W8 T U A 928 460 4 B A L B L A B T
NAFLD B9¥HI516I7" fHHXT NAFLD &R+
AN A VE ] B A FHL AR T iE 2

AW AR i R 15 2E P (R IR LT B 2Bk
B OSUESFT B OXT 5 NAFLD 258040 09 % b 5z 41
JfLHF Kuffer 4Hf0FT S 03 240 B 2 BE A 52 ) L 38 7R
s AEBEAA NAFLD el BEAE ML A IF A2 T
25BN NAFLD J877 293 (24

1 SRt

1.1 ek RBI

N b B 4 Caco-2 R EUIT Kuffer 211, /)
FUMFSE A AML12 #4900 | Bl B AR A
R JHE 102 FBS =il DMEM ik & T
ML FRAE TSR
1.2 #H&bXA

WERRFUAT IR 2SI BR AU AT 18T (TRt B R
YR A BR A H] ) LPS, FITC-dextran (Sigma 2
A AR S A 2R 24 BCA B M E il &
CAR KA H AR I ) 510 5 500 & . SYBY
Green Master Mix 2¢56 @& & ik 7 & (TaKaRa 2o
A KB Bactin BLSEREYLIAR LB Fl p-1iB FRL 5L
PUIK (Santa Cruz Biotechnology 7% ] ); IRDye
800C WG Y BT Bl —HT (LI-COR A ) stranswell
M (Corning 2 F) )5 A Wi B2 W i3k 71 & (Abcam

UNCIDN
1.3 £BME

ABI7500 3B} 5 i PCR X (Applied Biosys-
tems A F) ) ;Odyssey fh2% &R (LI-COR 2
Al sMillicel-ERS 41 ffg B BHAX (32 [E Millipore 2%
) ZIEEEFRMY (Fiit Tacan 2T ) ;9¢ G 0 i s
(HA Olympus 2AF]),

2 TWHE

2.1 Ry AR AR

B b Bz 40 Caco-2 . K EUF Kuffer 41l
INETFSE AN AML12 2350500 4 4 55—
hn LPS AER2s O IR 58 = = U4 LPS 4b
PR LPS WREE /iR 1.2.5 pg/ml JIEESR 6 h,
F—H IR K ik 3 Atk 8 4l A —
2 AS PG IRAE B8 1457 LPS (D prg/ml) 3F =

57 LPS (U pg /mDFMBERRZLATF R (MOI=10) 2f
HE TR (MOL=10) .5/ % T LPS
(A pg/mDFZERHERE (MOTI=10) EH-L 44T XL
FFE (MOI=10) B\ LT LPS (1 pg /mDFIRUE;
FIE (MOT=10) JEFHER;FE 6 h,

2.2 #%Kk%%F PCR(QPCR)

AL Trizol T SN EER 7506 RS HEEUE
RNA J& D W B2 30 5 S a0 80K RN A i 5%
5 ¢cDNA ,cDNA K SYBR Green Master mix
RANL DL E R PCR AU TG E R,

2.3 EEGRIPITEE(Western blot)

FH A L Ko 20 28, 1 SR RO 2N A 7 o 24t s
R TR B O PRI WL BCA R &
EAHWRE EALER YR T EE R T kS
TR B L B R PR 2T 4 2 L, 24 W st 1]
JEWE 1B F p-1eB —PLI R 4 C KA 5 LU
P37 2RI E 0 30 min WV T 0 Odys-
sey FAREGHATHIRE,

2.4 tmfidiE

AN R4 Caco-2 $2Fh & transwell /NZE
SR 21 d AT LR )2 R 4 A
RELASCIN & 25 B K L BHAT(E (TEER) . TEER {H i
FIE B R SRR EEASTE B B 20 A 53 1
8 2l &2 17T AT AL B L 28 vh 45
IJHEVE LT = A A S 1 mg/ml FITC-
dextran FIZE R E 2 h WELH/NE TIZHW
K K FITC-dextran %5814 N 5 GH .,
2.5 RRBRK



s desk 2018 4E 9 H 25 HAS 36 54 5 #)
Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018 411

I WA AT 5 35 >R FH g U T WA A 5] s R A 7 A
BB K A4 IR 6 X 10" 4 /FL K 2 i 3%
F T 96 fLARH B T AR FRAE TR 6 h 5 4%
B A 90 pl TSRS E 1 h,
F52 1IUT I 20K AL 5 Bl 8 21 43 I AKH L 1)
AEPRIA T 10 pd R 6 b [a] TF2-C12 /N HUITA
20 p1 DMSO Bl TF2-C12 #4187 11 10 ml 4630
GEP PN 20 pd TF2-C12 fifg 283050 L JC il i 1Dy R
YURRAW SRIT W] 96 FLARHT A 100 el BRITTR 4Lkt
VW e 2 DIRembn U A A SO GAA
2.6 “%itFo

K H] GraphPad Prism 5 GEit4kf4: sl (v £
$)ZRIR Sl FEAS 22 20 H00H05 ] 7 7 7 L 2o 5 R
2 ANOVA 43#7,31 L) Bonferroni B¢ Dunnett
55 .LL P<<0.05 RZERAGIE X,

3 XWHER

3.1 HABRSTAM LR Caco-2 B 555 404
B kA 6%k

AT e LPS XM bR A Caco-2 FEHIAY
S AE R R ER T 3 AR RRIE A LPS (1.2,
5 pg /mDA> SIHIEL Caco-2 AN JEE 6 h J5UEESLN

A

.51 = FEAXE
= [PS
Lal = i
s 2 LPS+ifi/E
% ..
% "
= 0.9 7
g
=]
= 0.6
j=1
'S
0.3
0.0
c Lé6r
S L2r
= B3
= L
=
=
0.4
0.0 , ,
& LAl

JH A RNA RS EHAHSC R Occludin 1 ZO-
1R L, 45 A FL LPS WEEH 1 pg/ml I} %
Occludin F1 ZO-1 (R HIAE F S 87 s 2255 v
K LPS=1 pg/ml ZbF/NE Caco-2 I (K] 1),

= FAXNR
== [ PS=1 pg/ml
. = LPS=2 pg/ml
L2r @& 1ps=5 pg/ml
0.8F
<
-
=
E 0.4+
0.0

Occludin 70-1

B 1 LPSX A L RE4HAE Caco2
FRi% Occludin 1 ZO-1 B §MH
T Pp<0.01 , 55X IEAH L (i=3)

LPS Hl Caco-2 2l e T B0 R % % He A I -+
Occludin, Claudin-1, JAM A1 ZO-1 FEKFEHT
K TG R FLAT PRT | 27 BR PR RS A B AT 4 2 0 ol
i LPS #3351 # 1 Occludin, Claudin-1, JAM Fl
Z0-1 R (E 2),

B
1.6

1.2

0.8

Claudin—-1 mRNAZK-F

0.4

0.0

1.2

0.8

70-1 mRNAZK Y

0.4

0.0

B2 sSmEEX AR LEEMAM Caco2 RIEEFEZEHEXETFHZM
0 p<0 .01, 558 FXF AL LA T P<0.05,7 % P<<0.01,5 LPS 4L (n=3)
A ZEHEEXT Caco-2 S Occludin mRN A K152 ;B . #5 4E B4 Caco-2 4 Claudin-1 mRNA 7K P15
i 5C .45 4E BXF Caco-2 ML JAM mRNA /K520 5D .45 42 B X Caco-2 4L ZO-1 mRNA 7K - 115 Wil



ZE AR 2018 4F 9 F 25 HEE 36 B 5 M

412

Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018

32 HAWRNAMEZ 4 Caco-2 B iE M0

LPS 33 Caco-2 20y , FIT C-dextran i i
BN G R ZLAT DA L 2 3R TR RUOBUBE AT BT i 2 410 o)
LPS H35 A FITC-dex tran 8B 20 (& 3),

E3 #HAEEX AR LR Caco2 BRI R
0 p<0.01, 55 U0 BRA HUA
#% p<0.01,5 LPS 4 b4 (n=3)

3.3 HAWEAKAM Kuffer 2805 4k & A AR % B
F R AW YA

T HAE LPS XK U Kuffer 41 fAE A9
FER &, SRR T 3 ASEFRIERY LPS (1, 2,

5 prg/mDJ3 il K BT Kupffer 408 .05 6 h
JE S AR, Al A RNA KT R PE T TNF-o
IL-6 (k2 fk, 458 LM LPS=1 pg/ml i,
TNF-a Fl IL-6 BYRIAAC- e 0 J5 2250 e rh
LPS X KT Kupffer 40 AI1E M R 1 pg/ml
(1),

[=ES POy

8 = [ PS=1 pg/ml
=3 PS=2 pg/ml
36 | Z2 | PS=5 g/ml
ﬁ 24 b
= ok
(== Kok
£ ok
12
0

TNF-a IL-6

4 LPS 3t KRBT Kuffer 281
% TNF- o 70 IL-6 B9S2 00

Y p<0.01, 55 {XT BB LL IR (n=3)

LPS ] # K BT Kupffer 400 5]#2 TNF-o,
IFN-Y #il IL-6 iAW B I L4 1L-10 1 IL-13
FEIRU 8 FEAIG B RRFLAT IR 2SI R A FRUBEAT 1)\
AN LPS J5 A TNF-o  IFN-Y F1IL-6 (34
hin LRI L4 1L-10 F IL-13 SRR (&1 5),

IL-6 mRNAZK P

\lli

1L-13 mRNAZK

= AR
=LPS
A = ik B
64 - @ LPS+ai /L
o }
= =
=z =z
E32 E
P i
&3 [«
Z 16 z
0
Q
o
@%&
p ¥ E
1.2
2% %
<\c <
Z =
= 0.6 E
<+ =
= 0.3 3
0.0 ,
& &

1“\*%*
A

N

B 5 #AEBEXARIT Kaffer 40 3R % I §E R 248 % B FHI#0
*FPp<0.01 5 PR IRA L ; FF P<0.01,5 LPS L (n=3)
A J} TNF-a mRNA K50 ;B X IFN-Y mRNA ZKFAI520H ;C % IL-6 mRNA /KBS0 ;
D S 1L-4 mRNA KSR E 5 IL-10 mRN A /K520 ;F .4 TL-13 mRNA 7K 1 5200



s desk 2018 4E 9 H 25 HAS 36 54 5 #)
Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018 413

3.4 #HARNSKAM Kuffer 22l A 1B Fo p-
1B & & 0%
LPS Hl3 K BT Kupffer 40, 1B #1335

JTEW AR op-TiB 3 IR K L Ty i v 7R
FUFF 2SR BRI ADOUS T B 2 T LPS 35 |
B pTiB 3 HFIA MG N (51 6).,

B 6 EEEXTARIF Kuffer R 1B & p-I«B BISZ00
“rP<0.01, 5 A A H AR R P<<0.01,5 LPS A HE (n=3)
A 25 ETXT Kupffer 410 1B 2 (17K T B0 5B .25 /£ %3 Kupffer 410 p-1iB 2 117K F- (9 5

35 HARDRAFERmie AMLI2 AR A
AR

J T E LPS X /NS AN AML12 1
A AR R I T 3 SRR A LPS
(1.2.5 pg/mDor5IH0 BN AML12 40000 &
6 hJE SR A RN A K BB A G IR 7 FAS
I SREBF1 ik fb, 255 &M 3 MMM LPS
YIREAMH] FAS F1 SREBF1 335 e JS 825050
KRR LPS (1 prg /m1) LA 7,

= A R

mm [ PS=1 pg/ml
L =aLPS=2 pg/ml

z2aPS=5 pg/ml

mRNAZK -
S = N W s 01 O =

FAS SREBF1
7 LPSXH/NRATSER4HAE AML12
3% FAS #1 SREBF1 Ki 2200
©* p<0.01, 5% [ A L (n=3)

LPS Jl# /N AMLL2 40 i S 800810 15 356 1
ACACA. SREBF1, FAS., FABP3., FABP4 I
DGATIL kYN i wg W FLAF B | 3% M 2K B A
AR AT B M LPS 51 ACACA .
SREBF1.FAS.FABP3,FABP4 f1 DGATI (¥ I ¥4

(& 8),
3.6 HAWIDRAMNERmI AMLI2 g X Rk
#9357

LPS FIBCREBUN AML12 203 %0 A 7R 1 1
W hn Mg R LA B L 2S5 BR TR FUSUB AT TR i 2417
il LPS 5 R A 40 M B 107 R W WA i 3 hm (1 9,

4 g

JE R S A B L B B il eyl RGN
PRI RUE RS AR R 5 B il 1 h R PR EE 2
FIEEEE . s il 25 R N RE S | S i R
iE T LG I B A B 2 2 B4 4 L
M5 RGEE LT T MRS A AR 5T IE
A G B RRAE ", AR AR T T LAl i 4 iE
Ji 1 AR 1) 2 Al e 5 22 P i i R L NS i 4c L 2
TR RIS | LGS LU ST Am i 0 Herp 25
AT X NAFLD () 0f 37 5 ol 8 1F AR w2
NAFLD BFTEH ARG 7 FE Al o BB AT
P IR TR R S P D RE TS A ] 8 i 5 0L
IR DA R R IR BR O IR IR A 2R RN
FEAEBR IS 9697 NAFLD R M3 ALT,AST 1
T B 0 Wi NS Tk AR 0 e 38 2 JHF I 452 45 B 38 0
BRI S LR  SUBE T B B PABE R T 1) 25 2E
BRI 12 A, AT 5 AR NAFLD AR 09 I v
ALT., JHEIREKSE , FEELT AR B s, (02



s desk 2018 4E 9 H 25 HAS 36 54 5 #)
414 Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018

= AR

B
4 —

B )
% N

9
= <
g =

2=
=< El
|}
=< w2
[} <
< s

D E
15

. o 9
- B
% %
= =
= Z
= g
E # -
2] >
(a9 1

=)
% # =
(& =

<

SREBF1 mRNA/K>F-
[1-N

21
0 - .
&
&0
&%Q’ 5 QS“

DGAT1 mRNAZK Y-

8 ABXN/NEATSE R AMLI2 BERIFEE K

P00l 5 AR BA L F7 P<0.01,5 LPS A KK (n—=3)
A XF ACACA mRNA /KA ;B 5t FAS mRNA KFERIFE ;C 4 SREBF1 mRNA 7K #9520
D %} FABP3 mRNA /KEHIEE0H E X FABPA mRNA KIS0 ;F .4 DGATT mRNA 7K 59 5% i

B9 #HmEEIMRAFERAME AMLI2 A5 R0
T P<0.01  HEAXMBANLE ; 77 P<0.01,5 LPS HHK (n=3)
A LGSR AETERT AML12 40 i i 177 72 W M 5 e 2 6
B .25 R X AML12 20 A i 1 AR W SO o 1 4 1

AR NAFLD AYHLHIAF5E D | R AR
LA 43 T2 A B B R 25 2E B AP NAFLD 1Y
Al REVE AL

NAFLD &A:0F W 1R 240 i % 45 B/ E
2 g U A ] T A Wl Briyc D) | IN O

PR BE B AR R N B R A MG A 5
ER S5 NAFLD BOREES "% 35 2E TR
MIEHEEE B E R (PCT O D-FLIR K ] %
FEH ISR I B0 T B A0 B = e T BRI
BB AL, ARG LB LPS R AT 51 A



s desk 2018 4E 9 H 25 HAS 36 54 5 #)
Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018 415

% & Bz 4i e % % % % I 7 Oceludin, Claudin-1,
JAM F1Z0-1 19235 T4 ,FITC-dextran 1918 i% &
HEAN GRS B 2SN BR T AUSUE AT AT 2
il Occludin, Claudin-1,JAM F1ZO-1 89 ¥ , I8
b FITC-dextran ME#E R HAEUEN] T 45 48 1/ AT LA
HEGR b K AR R R KR T R R DR LRI
A b RSB DT a2 B U1 D9 20 IR 1)
PFEEHN R NAFLD, MHLH B 5 7% B2
PEFLFF I GG M Ak & 2 /N U 1 AT 25 T
A ISR i T B R RERO VR,

VERACHESE SN 2152 2 &9 23 iz iE
EPUR AE R HURAE T DE S92 40 i L 1)
Toll FERZIA 5 IAE SN IE 5 TH LT G iE 4 Mg
XTI EA T A2 1 L (E TP e P 5 05 B f 4 S
AR AT G RE 4N M BT 32 PEREAR T Kupffer
YHARLFN T 4 A ™ A2 K 8 P R L il 98 S I ¢
5 vjﬁ'f%m:ﬂﬁi:%] . I T Kuffer 40 J7E 22 Fb AT IE
PR RFE R CEBEMMER ., 38 &I LPS il
KEHTF Kupffer 401 TNF-a, IFN-7 Fl IL-6 FEik
W TH , TL-4 IL-10 F1 TL-13 23K R g2
FUFFEA L 2% B BK B A XU AT B 8 35 90 ) TNF-«
TFN- Ml TL-6 A3, DL & 14 1L-10 A1 1L-13 [
1% R 5 2E T AT LA BBV E R T B g i it AN
AR 9 PR T (R ks i ELA i HA0 5 IR (R 7K -
AHIGE BB UE T 0 OSUBE AT P = 106 3 A I R IR T
NAFLD EH IMIENEEZR (IL-6 Fl TNF-o /K- 2
FEA 2 BT ER LT e M2 A Kupffer 41l [0
WAk BEA% TLR-4. NOX-4, TNF-a, MCP-1, 114,
PPAR-Y A5 5PE K 19 7K F- L9802 JHEBig 105 170 B2 R i
B ALT K B B UGERFOIfetebn ™, RN T
MY FRIAHEAZ 2 B PR e ) — S5
N F-B JEHSE R A T AR A I T 46 28 B Xt
K EUIF Kupffer 4/ IkB Al p-TiB (R0 255 % P
RE R ZLAT TR | 2SR K B A SUEE FF 147 8 25 4 i) LPS ]
WE R p-IxB 2 3R IA B3N L 16 IH 45 2F T
P N F- B 388 % 18 05 P SR ol A J 440 L 7 2R S
FEAR T B W 200 B 5 1 PR - e 3k PR At A 2%
NAFLD [k,

NAFLD 85 L mdn g As v g A 20
SRR S ZHEHT D3 oh AR T S
JH 20 R4 1 T e A S J0E 4R R s 7, i — 20 i EE
NAFLD™™ | FEARIIBF 5T IS4 LPS il
/NELCAMLI2 41, & SRR BT AR 2L ) ACACA |
SREBF1.FAS .FABP3 ,FABP4 fil DGATI1 ik
B0 [RIE 20 X g P R B W st BH S 34, g

W TR L AT BT L 2% M BR T R 0L AT T Ak B AT
ACACA. SREBF1., FAS., FABP3. FABP4 I
DGAT1 /K535 F K 40 i X A 15 1R A i i K 7
WA 54 B IR NAFLD H BFAE G /¢
AR AL = e H I B A A S S U AT
BRI ALT 1 AST™ 5 & MR AL &
OB AT B B9 BR W5 NAFLD B3 1% ALT,
AST IR [ Pt % B Al 2 1 O ] s 7 - 2 1
RAGE ah Rk, X ek R 25 A B T LA B
O P SIS 4 B %o i T ) IR AL, A i A R

AWFFE R T 25 4R R AE NAFLD At e
FAEEEAE W L 408 Kupper 20 i F0
S I AR A %) 5 T S CATL A (AR E P b e 4 i R o
PR TFIIR AR Am B A M b 5 A
B IIAE s FF Kupper 400 NF-«B 18 B 1) 15 74 L %
TR T F KA W S AE RN 5 BRI 52 5t
MBI 2 B A 3k e X B2 i I A, i3
BEIFRAGHZREL A B L S5 A7 B9 E FRAL
HIHRGE RN, (R RS C8 NAFLD &5
DI b 3 Fhafipy B &R LA S g AR R NAFLD 19
PP HLHLEA FEIRA R R GIREST |

[5%30k]

(1] R BEf o BT 2 23 23 N W HEFEORS PEAT o 22 21 . ARG 1k
He W P T2 97 16 7 (2010 ARETTROLT . AP AR TR 283
2010, 19(3): 163-166 .

[2] KE P, SHAO BZ, XU ZQ, et al . Intestinal autophagy and
its pharmacological control in inflammatory bowel disease [J ].
Front Immunol, 2016, 7.695 .

[3] XIND,ZONG-SHUN L,BANG-MAO W, etal. Expression
of intestinal tight junction proteins in patients with non-alco-
holic fatty liver disease [J]. Hepatogastroenterology . 2014,
61(129) . 136-140.

[4] BASHIARDES S, SHAPIRO H, ROZIN S, et al . Non-alco-
holic fatty liver and the gut microbiota [J]. Mol Metab,
2016, 5(9) . 782-794 .

[5] BAO Y. The progress of studying the mechanisms of immune
cells in the regulation of non-alcoholic fatty liver diseases[]J].
Zhonghua Gan Zang Bing Za Zhi, 2017, 25(7); 553-556 .

[6] CHEN]J, LIJ, YIU JHC, et al. TRIF-dependent Toll-like
receptor signaling suppresses Scdl transcription in hepato-
cytes and prevents diet-induced hepatic steatosis[J]. Sci Sig-
nal, 2017, 10(491); eaal3336 .

[7] MOUZAKI M, BANDSMA R. Targeting the gut microbiota
for the treatment of non-alcoholic fatty liver disease[J]. Curr
Drug Targets, 2015, 16(12) . 1324-1331 .

[8] KELISHADIR.,FARAJIAN S, MIRLOHI M . Probiotics as
a novel treatment for non-alcoholic fatty liver disease ; a sys-

tematic review on the current evidences [J ]. Hepat Mon,



416

YRR

2018 4E 9 H 25 H%E 36 #5551

Journal of Pharmaceutical Practice ,Vol .36, No .5, September 25,2018

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

2013, 13(4) . 7233 .

LYU M, WANG YF, FAN GW, et al. Balancing herbal
medicine and functional food for prevention and treatment of
cardiometabolic diseases through modulating gut microbiota
[J]. Front Microbiol , 2017, 8. 2146 .

LI M, WANG B, SUN X, et al. Upregulation of intestinal
barrier function in mice with DSS-induced colitis by a defined
bacterial consortium is associated with expansion of IL-17A
producing gamma delta T cells[J]. Front Immunol, 2017, 8.
824 .

BETRAPALLY NS, GILLEVET PM, BAJAJ JS. Gut mi-
crobiome and liver disease [J]. Transl Res, 2017, 179 49-
59.

MU C, YANG Y,ZHU W . Gut microbiota : the brain peace-
keeper[]] . Front Microbiol , 2016, 7, 345 .

BUDDEN KF, GELLATLY SL, WOOD DL, et al. Emer-
ging pathogenic links between microbiota and the gut-lung
axis[J]. Nat Rev Microbiol , 2017, 15(1), 55-63.

ZHU W, GREGORY JC, ORG E, et al. Gut microbial me-
tabolite TMAO enhances platelet hyperreactivity and throm -
bosis risk[J]. Cell , 2016, 165(1); 111-124 .

SHEN ZH, ZHU CX, QUAN YS, et al. Relationship be-
tween intestinal microbiota and ulcerative colitis ; mechanisms
and clinical application of probiotics and fecal microbiota
transplantation[J ]. World J Gastroenterol , 2018, 24 (1) 5-
14.

CAVALCANTI NETO MP, AQUINO JS, ROMAO DA
SILVA LF, et al. Gut microbiota and probiotics interven-
tion : a potential therapeutic target for management of cardio -
metabolic disorders and chronic kidney disease? [J]. Phar-
macol Res, 2018, 130;152-163.

WAN MLY, EL-NEZAMI H. Targeting gut microbiota in
hepatocellular carcinoma : probiotics as a novel therapy [J].
Hepatobiliary Surg Nutr, 2018, 7(1), 11-20.

BRIGELE B A U T T = 106 0% T J5e 408 o S 1S 11 i 0
JIF 48 B35 LT N B2 3R A ARE IR T 9 SEma [T ] b [ A 2 2
Zeili . 2014, 26(4); 435437

WANG W, SHI LP, SHI L, et al. Efficacy of probiotics on
the treatment of non-alcoholic fatty liver disease[J]. Zhong-
hua Nei Ke Za Zhi, 2018, 57(2); 101-106 .

MANZHALIl E, VIRCHENKO O, FALALYEYEVA T, et
al . Treatment efficacy of a probiotic preparation for non-alco-
holic steatohepatitis : a pilot trial [Jl].J Dig Dis, 2017, 18
(12) . 698-703.

[21]

[22]

[23]

[24]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

DAI X, WANG B. Role of gut barrier function in the patho-
genesis of nonalcoholic fatty liver disease [J ]. Gastroenterol
Res Pract, 2015, 2015, 287348 .
ZHU L,BAKER RD, BAKER SS. Gut microbiome and non-
alcoholic fatty liver diseases [J]. Pediatr Res . 2015, 77(1-2) .
245-251.
WREE SR . XU T I I TR £ A RS 1 i 1
JHF R F8 3 B R B e T e 9 L) Sy A [0 ). b I A 25 2
ek, 2015, 27(6): 696-698.
RITZE Y. BARDOS G, CLAUS A, et al . Lactobacillus rh-
amnosus GG protects against non-alcoholic fatty liver disease
in mice[J]. PLoS One, 2014, 9(1); e80169.
MIYAKE Y, YAMAMOTO K. Role of gut microbiota in liv-
er diseases[]J ]. Hepatol Res, 2013, 43(2). 139-146 .
SOHN W, JUN DW, LEE KN, et al . Lactobacillus paraca-
sei induces M 2-dominant kupffer cell polarization in a mouse
model of nonalcoholic steatohepatitis[]] . Dig Dis Sci, 2015,
60(11); 3340-3350.
ANEST V, HANSON JL, COGSWELL PC, et al. A nu-
cleosomal function for IkappaB kinase-alpha in NF-kappaB-
dependent gene expression [ J ]. Nature. 2003, 423 (6940).
659-663 .
KIM YA, KEOGH JB, CLIFTON PM . Probiotics , prebiot-
ics , synbiotics and insulin sensitivity [J]. Nutr Res Rev,
2018,31(1). 35-51.
SHEN F,ZHENG RD,SUN XQ, et al. Gut microbiota dys-
biosis in patients with non-alcoholic fatty liver disease [J].
HBPD Int, 2017, 16(4) . 375-381.
IBRAHIM SH, HIRSOVA P, GORES GJ. Non-alcoholic
steatohepatitis pathogenesis ; sublethal hepatocyte injury as a
driver of liver inflammation[J ]. Gut, 2018, 67(5),963-972 .
KW EL AR T % B SR LA R X S TORG P A M
AR R R N [T ], JIN R 2016, 1. 9-13.,
MALAGUARNERA M, VACANTE M, ANTIC T, et al.
Bifidobacterium longum with fructo-oligosaccharides in pa-
tients with non alcoholic steatohepatitis [ J ]. Dig Dis Sci ,
2012, 57(2); 545-553 .
NABAVIS, RAFRAF M, SOMI MH, et al . Effects of pro-
biotic yogurt consumption on metabolic factors in individuals
with nonalcoholic fatty liver disease [J]. J Dairy Sci, 2014,
97(12) . 7386-7393.
(KFmBH] 2018-01-21
(R4 ]

[fEEIHH#] 2018-07-11

e

(L35 408 7))

(18]

[19]

PAN X, ZHANG Y, KIM HG, et al. FOXO transcription
factors protect against the diet-induced fatty liver disease[J].
Sci Rep ,2017,7 .44597 .

DOWNWARD J. Targeting RAS signalling pathways in
cancer therapy[J]. Nat Rev Cancer ,2003,3(1),11-22 .

[20]

SEKI E, PARK E, FUJIMOTO J. Toll-like receptor signa-

ling in liver regeneration , fibrosis and carcinogenesis [J].

Hepatol Res ,2011,41(7):597-610 .
(KFBEH] 2018-04-09
[(AxHE] FER

[fEEIHH#] 2018-06-25



