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1.2 FHik
1.2.1 ZHhhrmsaz 16 26 R/ EIE N E
WEFE 1 G , BEDL /- BC 2% IR ZH ( Curl 41 ) FIE RS 2
(EOH 41) , &4 8 My Bt B 45 5 d A fa Bt
5N BT ,6 d RS TR AP A U B IR A T R
X B AR A R A I H A R (1 201 1 1
2:1),10 d RGP RRERIH AR 5 o/ kg WIAHVE B
(Crrl ZHHE 9 me/ kg FEZFMNIREAR) , HEB 9 h 5
JPRIAEIN BB, WO I3 A S A T s Al
1.2.2 & AR Rk 5 (alanine aminotrans-
ferase, ALT) K %2 BR & K 45 4% B (aspartate amin-
otransferase, AST) | =Bt ik (triglyceride, TG) 4]
B 5 F 5 R 2 h, 250 3 500 r/min, 15 min,
B INE IS 8 4 B sh A4k 43 B 3G 5E Il ALT
AST UK TG & i,
1.2.3 HE & HUEFHZ EE T 4 % 2R
FE R P L, VR A s A 4% 4 nm B0 H, 64T
ARG P Lr e o, B4 R, 62 WA T WE% ( x
200) . Wil EEIE5> 5% DIELEMAN P4 brifE! |
1.2.4 S %%ZF PCR %% (qRT-PCR) HE
TRIzol 271 &5 U6 W 45, 2 B IEZH 215 RNA, 76 B
JEHE RNA 4l Jf 0 7 &2 0.5 wg/wl, i 5% 5% i
¢DNA J&,FH 1 pl cDNA _EHLY 38 L 18S HNZ, L
EtOH 415 Cul 41 /% b K 7= e I8 58 N+
(tumor necrosis factor, TNF)-o 4 40 il /> Z (inter-
leukin, IL)-6 IL-8 IL-1B mRNA /K (F 1),

x1 ZSEEKSIWES
A4 R SIS (57 3")
18S F:CATTGCCGGTGGAAATTCCTT
R:CCATCCAATCGGTAGTAGCG

TNF-a F.CCCTCACACTCAGATCATCTTCT
R:GCTACGACGTGGGCTACAG

1IL-1B8 F.GCAACTGTTCCTGAACTCAACT
R:ATCTTTTGGGGTCCGTCAACT

1L-6 F.TAGTCCTTCCTACCCCAATTTCC
R:TTGGTCCTTAGCCACTCCTTC

1L-8 F.TCGAGACCATTTACTGCAACAG
R:CATTGCCGGTGGAAATTCCTT

1.2.5 16S rDNA # 5 @EALES I, R I 7

M AESRAE N ERELL FEHLEEL S5 ~ 6 N FEMEFE AT
K0, FIH QIAamp DNA Stool Mini Kit 77 &4 I
M LI ZH DNA, B 30 ng &4 19 DNA K25 5]
Y1, 519 #5128 515 F; GTGCCAGCMGCCGCGGTAA ,

806 R: GGACTACHVGGGTWTCTAAT, Mt ‘& Ji, PCR
RSEZRIEX V3 + V4 KEGEATY 5 975 &4k
95 °C 3 min, JHFF 30 (95 C 45 5,56 C 45 5,72
C 45 s),72 °C 10 min,4 CHE , aifb 5 P 1=
Y% F Elution Buffer, I F Fr & 5€ 0l 22 %, UL
Hiseq2500 1 2 40 (1) PE250 #5=X AL | % 5
TREEAEAE T 7 908 e, T Ie 82534 .
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RN 22 5 R AL B BE 7% 22 57 9301 (LDA effect
size, LEf Se) ifi & #5 2H /N B FF AR AS 22 [ A7 b 2 22
SR,

1.3 FHIERE 5BV v x5 Fow, R SPSS
22. 0 et AT 20 M , 4L 18] 22 5 5% F W A 7 B AR
t K5, UL P <0. 05 MBI 255 A Geit2riE L,
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EtOH IR EOC T H % (1 =0. 064 ,P =0.951)
(K 2A), 5 Cul 4 ALT  AST #f I, EtOH 4 IfiL 7
ALT AST EMETFE (1 =3.097,P =0.015;1 =5. 324,
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EtOH 45 Cul 445 BAi0r 2 A G F i
X(t=7.155,P<0.01), WK 4,

D
300 20r
sk
1
gl 1
200 a
1 m 1.0k —
£
100 o
0.5
0 0.0
Ctrl4l  EtOHZ4l Ctrl4]l  EtOHZl
EtOH41

T T /0N BR AT R 35 5 B R

A FEFE S B ILHE ALT /K5 C. 138 AST /KD L7 TG KF E P HE 48 x200;5 Cul 41104 * * P <0.01

2.4 BRSNS ER AT AR R 1M B B B R B &
>m _ B 801 EES
— o I_I
4r 60 F
< 3 )
5 S wp L
gm =
- 3
H _ | MO -
0 0
Ctrl4l  EtOH#1 Ctrl4l EtOH4
E Ctrl4l
&2
A B
251 25r1
*%
20 | 2.0 I_I
. 1T
Z15¢ ANn 1.5F
g ~
3
E_.. 1.0 F s /m 1.0} - -
2 E
05 F 0.5}
0.0 0.0
Ctrl4dl  EtOH#H Ctrl4l EtOH#H
&3

TEAE X /N BB RE 8 M4 B F R A

C D
25r1 25T
* % ok
I T
20 20
<
< 15} Z 15+
M ~
= g
e 10 —= @10 /=
. :
05 F 05
0.0 0.0
Ctrl4] EtOH#1 Ctrl4l  EtOH#l

sk

A JHFIUE TNF-o0 mRNA 7K ;B2 JIFIE IL-6 mRNA 7K C . JIF/UE TIL-8 mRNA 7K ;D I IL-18 mRNA 7K 5 Cul 4 H# . * * P <0. 01



B EMKFF®  Acta Universitatis Medicinalis Anhui 2022 Jun;57(6) - 863 -

A crl4l

EtOH#41

B
3rF sk
T
&
Bk 2
B
=
=l
\
0
Ctrl4l  EtOH#

B4 INRZ HE £BRFEES
A2 HE 3 % 1005 B 45 BT 43 5 15 Cul SHELEL: * ¥ P <0.01
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PCoAl YEM 55 1 3= Ak b X i 38 B B AR R v R
28.63% . PCoA2 N5 2 FAkKR AR FeME N 20.03%
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2.6.3 MEWANKFFES>HN FMA/NRIEE
B EEH 6 MNE T IR, AL LL Bacteroidetes
F Firmicutes 7y F LW ], AW TEERAM, 5
Curl ZHAH b, EtOH 4 Bacteroidetes 22 5 LG 12 7.
X (P >0.05), 1 Firmicutes % 3= B FF 5 (¢ =
1.265,P =0.036) , #F— 2 Hb#E Firmicutes/ Bacte-
roidetes , 22 F LG E X (P >0.05), WK 7,
2.6.4 WMERAFEKRFFESH  Cul 41 EOH
e 11 SRS A R, BT O A R 4R Ak-
kermansia , H. EtOH 41 £ BEA T RE&H H2E 5 T8
P (1 =1.384,P =0.053) ., 5 Cul A1,
EtOH 4 Parasutterella #HXFF FEREAK (¢ =3. 201 ,P =
0.016), VL& 8,
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Ctrl4 EtOH4]

E8 MEREREBKEEESH
5 cul % " P<0.05

2.6.5 LEfSe 255 #H %R KA LEf Se ik
Ctrl 471 EtOH 4 Z [al 4 22 R P, 4 LDA {H#
A (BRI E A 2) WA A % 9 2 44 A%
Cul 415 EtOH i W 2 5 M EWin &,
Clostridium-XVIII( P =0. 035) £ Curl 20 & 5, Clos-
tridiaceae Fl Clostridium-sensu-stricto ( P = 0. 015,

0.015) 7€ EtOH ARk, WK 9,

EtOH4] Ctrl4l
Clostridium_XVIII
Clostridiaceae
Clostridium_sensu_stricto
-3 -2 -1 0 1 2 3

LDA%}Mi(log,,)
B9 LEf Se ZF45 1k

RS PR /E 2 BR R A 3L T AR AR, s
SEE | TR BT PR T A £ A 0 BF 5 L R s B ol
TERR AT A EEATEE . AT AR
P00 Sl AR ) A8 MRS R SRS | A

TR AR | 2 PP RS o B R B LA RS P TP G R 5
In—K 2P B ) Gao-Binge LR 1 53 2K H
Gao-Binge BB ALZZf# 118 RIS RS i 8] i K
SRR FE AR A (B, SO T S TS E
TR 3R A ACR G 8 e A T] R 3 B 3 JR N AR
T2, i B0 PR T o A SR

I3 ALT AST T 8™ 12 A 2 T4 P 45
il B bR RS . o R IR RO I , £ AR g8
A PR R 2 A RS DA R 2 b A R 5 | g s
BPERI R, B ALT AST AL, BRI 5 5 ik
(IR T AU ALD e R R BB iZmroT
SRR, 5 Cul 4AHLL, EtOH 4N BLIMLTE ALT,
AST KigFt &, TG A Fh a3 22 gt =
S, ZRESE TIOR8 T BOA 51 R/ BRUTFS Bom 42
ft. Hz=ig % FIFH BALB/c C57 fl C3H 3 FhR
[F] ity 28 /N BRUEE ST PORS 1R JTF Sl A H  L 5 4% T4
Pt brfa &M, C57 & &/ BUFHE BUR TS B 22 4k,
{HL A T H X RS POEME AL, 15§ ALT AST (TG Tt
e B 2 HE Y 0 52 B B i A o ™ AT 2 e B
WS S & . ST EtOH 210N U
) BAT AN R B YRR 25 06 R PEIR I, 5 I
ZERAEEAR 2, DL B R IIZA T ST
ORGSR ABEA

W7 3 R A2 RS 0% i R I ) R B A L 2 TR
(i N R M S ALD & A o SR K
9 2 TP 7% R 3 1 T TR SR A g T B AR
NREERIEANIE S Toll FEZ I NOD FEZARLE
PG NF-B Al %, BRI AL 4% TNF-o IL-18 7E A
(R LR 7 [ B AT DL 1L-6 | IL-8 S5 AR A F & 2k
RN GO, AT A 3EIFE 45 0050, Park et
al " ST RE TR R IR/ B 3 b A 45
PAUNN B E SV S A A P e = IR RS
2 ] BN S I A AL RO T AR S, IR IR
i, TRl A 3L EtOH 41/ RUTPAIE TL-1B [ TL-6 \TL-8 55
RAVERFIK T E Engen et al BFFT I ALD /)
AR Firmicutes T, Bacteroidetes Fl1 Verrucomicro-
bia B EFF 00 Lin et al">) [ R F AP RS 9%/ B
IR Firmicutes =F & ¥4 I, Bacteroidetes #1 %} 2 & T
R IZBTSE R, R 2 88 BN U E i 2
FEMETCHFE M | A AE B2 T A A 18T T A AR R A
. TERT 1K I, EtOH 4 /N %8 Bacteroidetes
TCHH AR Ak T Firmicutes EFEXE M, dF—F 4
Firmicutes/ Bacteroidetes , 22 R LHEITH#E X . TEH B
K3 b, EtOH 4 W i Parasutterella £ JF T [,
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Firmicutes J2&=—Fi i W A0 2 2% BHE B, BE NS 8 1 i &

ta[ J]. Alcohol Res, 2015, 37(2) : 223 -36.

E‘éljﬁﬂi‘%?ﬁﬁlﬂ?ﬂ&?jﬁ%““ . Parasutterella ’ﬁfﬂ\j%ﬁ [5] Lin D, Jiang X, Zhao Y, et al. Komagataeibacter hansenii CGM-
N N N e . N CC 3917 alleviates alcohol-induced liver injury by regulating fatty

IR OWE Z — , S RAEVEN R R 05 45 . . T

o . oy . [15] o o * acid metabolism and intestinal microbiota diversity in mice[ J].

Dol ARG o iff— 20 LEf Se 2253 7047 i Food Funct, 2020, 11(5) : 4591 - 604.

7,5 Cul HAH G, EtOH 4H LA Clostridiaceae F1 Clos- (6] Bluemel S, Wang L, Kuelbs C, et al. Intestinal and hepatic mi-

tridium-sensu-stricto yg;ﬁ\:gg%ﬁlﬂ , Clostridium-XVIII crobiota changes associated with chronic ethanol administration in

Wy Crel 41 B B Rl R SCE 220 F P mice[J]. Gut Microbes, 2019, 11(3) : 265 —75.

*%D%?%@jj( ﬁ‘{@*ﬁﬂ:‘:*ﬁﬂ , EI%%%%%%%%H‘% EQEI [7] Dieleman L. A, Palmen M J, Akol H, et al. Chronic experimental

s - . . colitis induced by dextran sulphate sodium (DSS) is characterized

}S‘k[ﬂ%_l j‘:’(@*ﬁ’f[ﬁm?%Lkﬁ{/ﬁﬁH E/‘JE:% EE]E ’ by Thl and Th2 cytokines[ J]. Clin Exp Immunol, 1998, 114

Ji PR AT BB AN [R) 201400 o o %) B 108 TR R 45 ) AR = B AR (3): 385 -91.

AFAE—E 25 5%, R TEOEME T T A EVE IR TR (8] igibk, ihelide, M, 45 4k 3 D B2 iR # T 5t fi

BATIRR, T, R PSSR0, 205) 65 71

Eﬁégﬁ‘l‘i ’fEl ﬂz% T%ﬁ%ﬁ%&*@ ﬁﬂﬁ%ﬁﬁiﬁ% [9] LiuY X, Liu M, Chen Q C, et al. Blueberry polyphenols amelio-

- T - ’ rate visible light and lipid-induced injury of retinal pigment epithe-
- .. 2E b /] .

NEUAIE Firmicutes F1E 18V Parasutterella FX = lial cells[J]. ] Agric Food Chem, 2018, 66(48) ; 12730 —40.

B, B UL Clostridiaceae F1 Clostridium-sensu-stricto -4 [10] P10, ZRBEIR , 728 A, 265, 3T 38 2 /N BT 4 NG I JHF A 700

TR, R M T R S I BE HESLROSIRT[ D). oI Rk 2014,24(1) ; 8 — 11,

b LA TR RS T NES /NG, B0 (10 WEte. WAt R RERER S5 RS A BT R, 15

AR 2 A, T T Bl 5 I 0 2 K RATHARE 2019 27(19): 1179 92

N VN . . [12] Milosevic I, Vujovic A, Barac A, et al. Gut-liver axis, gut micro-

ST I T TR A A AT, 48 75 HEAE 9 RG 2% 5% 34 . . o R

biota, and its modulation in the management of liver diseases: a
= > 53 Nk == ) s
/J\ Eﬁﬂ??ﬂ’fﬁ EF‘ E@/ﬁf}zﬁ , jgﬁl%‘.?{@*% @H—Fﬁ E@ﬁ@j*ﬂ review of the literature[ J]. Int J Mol Sci, 2019, 20(2) ; 395.
?ﬁﬁﬁ%%{%%ﬁa@\%o [13] Park J H, Jung I K, Lee Y, et al. Alcohol stimulates the prolifera-
N tion of mouse small intestinal epithelial cells via Wnt signaling
73%‘ Lk [J]. Biochem Biophys Res Commun, 2021, 534 639 —45.
BT A sT | dERAE 4G Sl >
[1] Rojas H. Alcoholic liver disease; implications for the advanced [14] R, HAT, 3B, j_ %? 165 1DNA B S A b7 57
. . . . SRR UL P i 8 R LR IE [ T]. ZRUER R
practice provider -science direct [ J]. J Nurse Pract, 2019, 15 i
4 ,2021,56(9) : 1374 -8.
(7): 506 -10.

[2] Trimble G, Zheng L., Mishra A, et al. Mortality associated with [15] JuT, .Kung TY, Paul b’. etal. Defining the role of parasu'tlerel'la,
alcohol-related liver discase[ J]. Aliment Pharmacol Ther, 2013, a previously uncharacterized member of the core gut microbiota
38(6) : 596 — 602 [J]. ISME J, 2019, 13(6): 1520 - 34.

) [16] PF3cEy, T A, SR, 5. ARWGRG MRS D7 A -5 005 1 e K

[3] EZEE, fi& %, sk Wl RS 2 08 -5 k9 19 G B
[J]. BE2fgi4 2018 ,24(7) ; 141 -5,150.
[4] Engen P A, Green SJ, Voigt R M, et al. The gastrointestinal mi-

crobiome ; alcohol effects on the composition of intestinal microbio-

U A R L EAFSR [ D], AU K 254 ,2018,39(1) « 35 -
42.

Analysis of gut microflora changes in alcohol-induced liver injury in mice

based on high-throughput sequencing technology
Sun Yu, Wang Huihui, Wang Xiaoyu, Hu Chunqiu

( Dept of Nuirition and Food Hygiene ,School of Public Health ,Anhui Medical University ,Hefei 230032)

Abstract Objective

liver injury in mice. Methods

To analyze the changes of intestinal flora and explore the possible mechanisms of alcoholic
Six-week-old mice were randomly divided into control group ( Ctrl group) and alco-
hol group (EtOH group). The EtOH group was fed with Lieber-DeCarli liquid feed for 11 days and then given a
single alcohol gavage to establish a chronic and acute alcoholic liver injury model. The Cirl group was fed with lig-
uid control diet and given isocaloric dextrin by gavage. Serum, liver, intestinal tissue and fecal samples were

collected 9 h after gavage. The levels of alanine aminotransferase (ALT) , aspartate aminotransferase ( AST) and
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IL-6 A Bt S EMARGEBEERHIER

ARAREL, ARVBR, B e, TEALA

WE BM BRI A (IL) 6 A£X &
Tk H Wy ( APAP) I B2 M AF 4503 (ALL) J5 I AR 1 AR v iy
EF, Ak ROMSESR: K7 3% AMLI2 /N RUE & 40, CCK-
8 AGIIAF R APAP Z5W) Al 1L-6 FF HIFLIR (1L-6 Ab) fE
JHT AML12 2005 200 M 04355 07, 935 i SRl 25 A PR 2
ELISA & IL-6 ¥ J¥ ; Western blot ¥4l PCNA | CyclinD1 ,
HGF 45 FTF W -4 4 5 25 14 7K ; qRT-PCR A& 1L-6 | PC-
NA . CyclinDl mRNA 7K, GraphPad Prism 8. 0 %5 {4t ¥ %
i, R JE CCK-8 ¥, ikt 5 mmol/L fidi 24 ¥k E
TEREILL ] 0. 01 pg/ml 1L-6 Ab YEFH4NME, ELISA {3 & &
1L-6 ¥R ,0.4 .12 .24 48 h IL-6 IRES518 0.1. 794 2. 264
1.658.1.086 pg/ml, Western blot % %, 5 APAP 4t Y
AMLI2 20 HA R[] S AR 1,4 h APAP #H CyclinD1 & FH 7K
SEE B, 12 h APAP 4 PCNA HGF & /K F i (P <
0.05), 54 h APAP 4,4 h APAP +1L-6 Ab 4 Cyclin-
DI .p-STAT3 25 AN AR (P <0.05) ;5 12 h APAP ZH4f
Ft,12 h APAP + IL-6 Ab #1 PCNA K HGF KWK (P <
0.05) ., qRT-PCR 455%, 55 APAP ALbFE AML12 £ i Ho At fsf 7]
JAHEE 4 h APAP 4H IL-6 . PCNA  CyclinD1 mRNA 7K ik &
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23 E 55 ( drug-induced liver injury, DILI)
JEAR 2GR (B0 AR W5 R 0 R 47 , H
RIRFRITAERE EIHES HATe &b E ARG
RGBS 2 JOAR . Horh AX Lt 2 B (acet-
aminophen , APAP) & 1 15 5 (1) 21 JIF 32 48 (acute
liver failure, ALF) 5} 8 W27 0 A8 BP0 405 1B
AR S SO R EOCE SR, RAE
P P2 3 el R 200 RT3 ) A 240 i PR - A
AR, BT Z RO R A1 A 12
400 A & (interleukin, IL)-6 FI i J& 3K % A 1
(tumor necrosis factor, TNF) M R gT =W
IL-6 Fl TNF-o 75 4T S b A S JHF s 0, (RAE R
HIRERS A U 2000 %09 B AR AR A 32
ARV TL-6 7E APAP BT B2 M F 45145 (acute liver
injury , ALL) J& FFFRA= 3 RE P AOAE

triglyceride (TG) in serum and hepatic tumor necrosis factor (TNF) -a, interleukin (IL)-6, IL-8, IL-1B mRNAs
were measured. The pathological changes of liver and intestine were observed by HE staining. [llumina high-
throughput sequencing was used to detect o diversity, (3 diversity and species composition at phylum and genus lev-
els. Results  Compared with the Cirl group, alcohol exposure significantly increased serum ALT and AST in mice
(P<0.01), and obviously increased liver 1L-6, IL-8 and IL-13 mRNA (P <0.01). HE staining showed that
there were scattered cell necrosis and inflammatory infiltration in the liver of mice in EtOH group. The intestinal
structure was not clear, the gland was atrophy, and there was obvious inflammatory infiltration. The structure of in-
testinal flora in EtOH group changed, Firmicutes abundance increased at phylum level (P <0.05) , Parasuiterella
abundance decreased at genus level (P <0.05) , and Closiridiaceae and Clostridium-sensu-siricto were the key gene-
ra. Conclusion  The composition of intestinal microflora in mice with alcoholic liver injury changes, which may
be related to the occurrence of liver disease.
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