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[ Abstract]Objective : To investigate the hepatoprotective effect of N—acetyleysteine(NAC) on rats with liver injury induced by cisplatin
and its effect on intestinal flora and the expression of interleukin—6 (IL—6) , tumor necrosis factor—a (TNF-a) , and nuclear factor—
kappa B (NF-«kB). Methods : Male Sprague—Dawley rats were randomly divided into control group (CG) , cisplatin group (CP) , and
NAC group. The rats in the NAC group were given NAC 15 mg/kg by gavage for 8 consecutive days. At half an hour after intragastric
administration on the fifth day, all rats except those in the NC group were given intraperitoneal injection of 8 mg/kg cisplatin to induce
acute liver injury. An automatic biochemical analyzer was used to measure the content of aspartate aminotransferase (AST) , alanine
aminotransferase (ALT) , alkaline phosphatase(ALP) , and total bilirubin (TBIL) ; liver index was calculated for the rats; Western blot
was used to measure the relative expression levels of NF=kB,1L-6,and TNF-a« in liver tissue; the 16S rDNA technique was used to

measure and analyze the amplification information of the V3-V4 regions of each sample. Results : Compared with the NC group, the CP

group had significant increases in the content of AST, ALT, ALP,
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HATE: B RAEEA KT A (%% :81960723) ; H 7 4 # nificant increase in liver index (P=0.000) , while the NAC group had

and TBIL, while NAC reversed the abnormal liver function caused

by cisplatin. Compared with the NC group, the CP group had a sig-

HA R A BA B (%5 21JR1IRA145)., a significant reduction in liver index compared with the CP group

5 H AR : hitps:/link .cnki.net/urlid/50.1046.R.20250225.1752.011 (P=0.007). Compared with the NC group, the CP group had signifi-
(2025-02-26) cant increases in the expression levels of IL-6, TNF-a, and NF-
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kB, while the NAC group showed reductions in the expression of these genes , with significant differences in the expression of IL-6 and

TNF-a (P=0.006 and 0.000). Compared with the NC group, the CP group had a significant increase in the a—diversity index of intesti-

nal flora, while compared with the CP group,the NAC group tended to have a reduction in the a—diversity index of intestinal flora. Com-

pared with the CP group at the phylum level,, the NAC group had an increase in the abundance of Actinobacteria and a reduction in the

abundance of Firmicutes. Compared with the CP group at the genus level ,the NAC group had a reduction in the abundance of Rumino-

coccaceae and increases in the abundance of Bifidobacterium and Allobaculum. Conclusion: NAC can alleviate acute liver injury

caused by cisplatin, possibly by downregulating the expression of IL-6, TNF-a, and NF-kB and regulating the abundance and diver-

sity of intestinal flora.

[Key Wordsldmg—induced liver injury ; N—acetylcysteine ; liver index;liver function ; intestinal flora

2 PENE AT 45 05 RO 25 ) | vh B 2 K B AR FE R
FIT A e 1, B R =2 R e AR W bR AR HL
HM T e VeI T e g™, VA 2 I K H
FH BB 25, R ™ B B B8 403 20 36 7 AR
HARE RIS . S, N- LW D2 R (N-
acetylcysteine , NAC) #IA K 097 25 01 S5 3 1)
R AR, E BT BUNAC AT LG i S
RS PSS 25 W) LA K PR I YIS 4 S 4B
T3 o AEI6 T 25 URE 00 A i TR b BT T3z Y
FHTT S, BT AR F 2 B0 NAC XeF DRl 7k 7 06 P 952 5 11
He ZALYT 25007 1 L B R T RE M R A IR YT AE
S AEH BB T A6

I 3 TR AR A A T MR AT ) B N A
HREB HOR RN e R G0, T BU0E JO0E JL DY i 3%
Ik R AR FE R T B & AR R ST R
W NUAA S5 403 P B o T 3 T 100 3 B2 N 22 e A
1 AH NAC AT RE A X T8 B I A 107 AR FiE
RAHGE . B, AWTSE B TER ST NAC XA 5
P B PRAP T DGR 1 IR LA K i R R R 52

1 #R5FE

1.1 A4

L1l 3h%) SPFZSDMEMEREL, 8 %, 2t 15 K, sh¥ 4
FAVERANIE S : SCXK (5T)2019-0010, F1307 0148 (AL 50) A 46
ARA R w AL, S280 5 AR B A HON b B 25 K92 56 5h )
s SPF R BRIAEE NIETT . sh s ML H R h e 2y
KA S S B S (1R At 5. 2023-501) .
.12 K 5108 NAC,HES :S30011P129148, I 2% M
A2 R L R A BRA F . g, 35 . 2H0265B03 , 4 T 5%
BHZERAF . AN 6(interleukin—6, IL-6) HTIA |
b 9ed SR BE K T o (tumor necrosis factor—o, TNF)F& AZ% KT
kB (nuclear factor—kB, NF-kB) Hi 1A (B 1SR4 R A MR A

FRZSFL 543518 GB11117 .GB11188 .GB11997) ; B-actin
FUU  HRP AR IC 19 Gt 1L 2F 1G (I ZE 4k /R A= W RHE A BR
ONE]LBESAY108 GB12001 F1 GB23204) 5 77 A 2 . DAB (1
I BCA 8 1A Bl £ (I FR 4 IR A2 W0 RE B AT BR 2
AL 55 G1004.G1212.G2026) . it {5 (JE BEAL A A R
FE100) 5 8 112 ELHLIKAY ; A2 & 6 (CLINX) ; 20 Bk i
K ATWBwelITM (ECBUPE4E R AE DR A BR AT o

12 F&

12,1 ¥&#E AMeA59525  SPF Mt R BUE M PEME SR 1 A,
BEAL M 3 20 : OXTHERLL(NC L) ; QAL (CP 4 ) ; ON-Z
P e R ZH (NAC2H) o BR4H 5 H 8] 13.5 mg/kg NACIF
WHE S . LT 25 8 d, 7EE 5 R E 30 min J5 , BRXT AR
ZH A1 A 2 2F 0 13 S 8 m/keg PO ML) 4 VA 3 K BRI 46
151, R IR G 2B FRER K, 24 h 5 TR L AR R, I £ 30
ORI , WO G S48, I B S0 2 JHFIIE SR A7 T80 "C kA -
122 JHHEHEEL ARWRFRE S, BB H L, {4 PBS i
R 26035 S AR RO IO S E B . DS B= R K
A X 1009 T3 P HE 2500

1.2.3  JHFOIBEREIN  BROKR BUBT fF 03 25 0, W HE L3 R
Cobas ¢ 311 4= H 25 Ak /T4 (78 [ 2 B ) Xof 1l 775 H K 44 4
I ¥% % It (aspartate transaminase , AST) . TN 2 R 5% & If (ala-
nine transaminase , ALT) s 14 % i [ifi (alkaline phosphatase,
ALP) L Kz 5 IB4T 2 (total bilirubin, TBIL) #E47 5 B A&
1.2.4 Western blot B & 1Y T HELL 2L, n A K H 22087,
FE AT S 500 J5 BV VR BCA 2R 1A A a0 vk 3
ARG o3k B 32 FE AP A Sx I JE RN 8 11 28 ofofld , W K i
15 min J5-20 “CI-IF o 22 10% | Je RE B R 41 — 58 TN s T
T FL Tk 43 B e 2 R A R SRR, 5% WG WK B A
30 min, A —40, 764 CFIGE LW (FEIRIGHE) , 285 Tris
22 wfrER IR A PRI 3 U, A (125 000) , 78 5 iR T
H 30 min, Tris 2% wfrEk i Vi V5 R DR R 6 3 WU, S 3 n
ECL BE G, 75 B WUR R R e . B R A T 77
4, f# JH] PhotoShop & ¥ 2% 8.3 1] Alpha %% {4 B 52 4553 #7
Hbrir (B e . H Tmage JAUFA04T 86 (2% 19 2 R4y
JCE A, LA B-actinfE N NS, H I HAHXS ik li=H 1Y



BERERKFZR 2025 £5 50 E5 6 #3 (Journal of Chongging Medical University 2025.Vol.50 No.6 )

— 817 —

B H 4N K BE{E/B — actin 2R 4 455 IR FE(E
12,5 AYME B0 QUME2 £ /F 1) DADA2 J5 4
Ji i ) o AR AE 95% AHAUL R R ZEAT #4325 B 5T (opera-
tional taxonomic units, OTU) R Z /7. 2T OUT 78 A [ #
ARG AT AT o ZHEVERN B ZHETEITAL . o ZHEE
15 Chaol ZHEMEFEH(Chaol) AL E [P Fh+E %L (Observed
species) .= R FH £ (Simpson ) FlI 7 4 15 54 (Shannon ) , Jiz Wt
FEAS BRI 0 5 LR Z L. B 2 EMEA & NMDS 43 #F
FIRE BRI, Gl A S T REA AN 5] 43 20 22 1] i 3 1T 95 11
Zikg2E 5. T QUIME2 #PF RS OUT AR 17 51 #4743 2
203 T LAIRAS T I AUE ACT A B A5 8
13 %itsF s

FH Graphpad Prism 9.3 #{4 X5 8086 47 e 1 Fnab 34
FHEGOR ISR = AR 22 (v 2 5) Fom , 241 1A] HO SR B A
KT 225, 2R 1) T T LR I S R AR ¢ R T A 5 K
a=0.05,

2.1 KRR Z BT84

25 2H R B 0 A2 i 0 2 B R R R VR A S CP
ZH A T A S 1 R A S NAC 41 K U B 4 AR 62 3T NC
R BRI RS (B 1A) . 722508 3 AR BT 8 &
BT & L (F=14.880, P=0.001) ; 5 NC 41 I %, CP 40 1Y
A8 ECA 75 (P=0.000) 5 5 CP 40 L4, NAC 410 45 4%
SR R (P=0.007) ,NAC 4 5 NC HITHE R 2 R LS
P8 X (P=0.177), WK 1B,

230r , Neg
- CP4

NCZH CP# NACH]
B. 4K BB 5L
T ra, 5 NCAHLLE, P<0.01;b, 5 CP AL HLE, P<0.015¢, 5 NC AL L
#,P>0.05;n=5

22 XKAMAEEEA

J5 225007 3L K RN DI B 45 bR 22 A e i 3 50, 3¢
T3 HTEE 3 & AST(F=20.420, P<0.001) ALT(F=18.010,
P<0.001) , ALP (F=8.922, P<0.001) Il % TBIL (F=4.425, P=
0.005). 5 NCAZ b, CP LI H AST ALT .ALP  TBIL
1 & s T, 25 55 A Gt 2 2 L (P=0.001 . P<0.001 . P<
0.001.P=0.002) ; NAC 415 CP AL Hu#5, LA I E3R 4 MR
R (P<0.001,P<0.001,P=0.004 .P=0.009) , IL3 1.
2.3 REMIER G 6 Rk T4

WE 2 fis, CP 4L K BRAFIEH IL-6  TNF-o I NF-kB 3
AW R, 5 CPAML, NACH K RAFIEIL-6,
TNF-o I NF-«B I F I8 BIA T [ 2ok X R B2 (A 1353
J7 22501 341K RUIL-6 . TNF \NF-«B iy R ik 22 5 H Fi 2%
L G R R IL-6(F=11.710,P<0.001) \TNF-a( F=
137.700, P<0.001) fll NF-«B(F=13.510, P<0.001) . N3 2 fr
/N AHEST NC AL, CP AR B FIE IL-6 . TNF-o L) 2 NF-«B
#9223k 1T (3 P<0.001) , i AH#L F CP 41, NAC 41 IL-6 #
TNF-a 335 F 4 (P=0.006 A1 P<0.001) ; NF-kB 1) #1522 57
TGt 5 L (P=0.070) . W NAC AT L) ARG 452 £
K EUFFIE 985 7~ 1L-6 . TNF-o L B2 NF-kB (3535 .

ACTIN

IL-6

NF-xb

TNF-a

NCZL CP4

NACHL

B1 XBRERETUURIFES B2 ARIL-6.NF-kBFITNF-acEH KX
F1 SAARFNEELLE (x +5;n=5)

2 5] AST(U/L) ALT(U/L) ALP(U/L) TBIL(wmolU/L)
NC#H 120.10 + 9.84 42.06 +10.26 190.30 + 26.69 13.90 + 3.56
CP4 206.10 + 17.99° 104.80 + 14.08° 254.30 + 23.34° 21.56 +0.73"
NACH 152.80 +21.84" 62.98 + 13.92" 206.40 + 17.58" 14.71 + 4.04°
FA 20.420 18.010 8.922 4.425
PAi <0.001 <0.001 <0.001 <0.001

Hia, 5 NCAHILES, P<0.01;b, 5 CP4 4L, P<0.01



— 818 —

BERERKFZR 2025 £5 50 E5 6 #3 (Journal of Chongging Medical University 2025.Vol.50 No.6 )

%2 KRIL-6.NF-«xBFl TNF-tH3 %L E (x = 5;n=5)

2051 IL-6 TNF-« NF-kB
NC 41 030+0.12  020£0.06  0.39+0.27
cp4l 1.15+0.16°  1.80+0.59"  0.94 +0.37"
NACHL 0.70+0.15*  0.62+0.15"  0.78 +0.41°
FA 11.710 137.700 13.510
P <0.001 <0.001 <0.001

1 :a, 5 NCZ L #, P<0.01;b, 5 CP 4 [L4L , P<0.01,c, 5 CP A It
%, P>0.05

24 o ZHESHT

T EAVHR3AKB o 2RI B ER GG 2R
SCL BT A543 1) & Chaol ZHEPEHE L (#=9.486, P=0.003) |
By FhF5 B (F=11.780, P=0.002) | % & £ 35 % (F=7.598, P=
0.007) Fl 7 4 $8 B (F=13.020, P=0.001) . AH# T NC 4L, CP
2R B Z FEPE R R P B8 2 AR 8 S A B A Fa 4k
i, 254 g0 2# B X (P=0.002, P=0.001 , P=0.005 #iI
P=0.001), 5 CP 410 L , NAC 20 3y Pl 15 BIORN 75 4 45 B 1%
(P=0.008 1 P=0.027) , 2 F£ 48 BRI = 15 2% 48 R X B AR
(P=0.188 F11P=0.460) . 4278 NACA AMraE T AT R
4 P T BRTAE 1) 3 BRURE B (38 1 DA S Rk, WL 3.
2.5 B EHESH

NMDS 43 # & 71 , CP £ 5 NC 21 i 58 B 43 B 4 W &8,
NACHH 5 CP R B/ B I B (K 3A) Bray—Curtis
Anosim 437 (B 3B)H/RFEA A2 1) 25 52 K AL N 2257 (R>0) o
RN (B 3C) B , A REAR R E A ,NAC2 5 CP3 JE
A2, N HA (NACT . NAC3 . NAC4 I NACS) B8 7 H.

5 CPAMBERGE , 20 NAC BENS R Wi AT40 405 K Bl 18 T R
BRI 454
2.6 MmiE AR T

FEJE Kb W 4A ITs , S24-7 5 TR B 8 S AT
BERSARBFLENEER . TEPHRR3HKEY
T B RE AR BR R (F=3.408, P=0.0473) \ SUE FT 1 (F=
4.426,P=0.031) FISEAT B &8 (F=4.066, P=0.045) () F- FF B
Giit=Eat . 5 NCAH L, CP 24k U 8 B e s i BR 1
JB Y BE TR (P=0.050) T SUBEFT B8 A1 54T T I A = BE FR A
(P=0.033.P=0.040) ; 5 CP 2L A1 b, NAC 41493 15 Bk 5 8 1Y
F T FE(P=0.143) , BB AT B8 AL AT TR R 9 £ B T+ (P=
0.980.P=0.907) ,(HZF G H2¢ 2 Lo WE 4B PR, )%
S HTHRIR F/B A Go it 2438 L (F=4.802, P=0.042) , HHE
T NCH, CP i F/BAE F+ & (P=0.035) , Mi A% T CP 4, NAC
A F/BAA T FE(P=0.299) . W 4 iR TET 1K L, T 24
Brif s 3 241 K B I8 TR F 9 AR 1R 1] (#7=3.963, P=0.042) Fll
JERER 1] (F=6.036, P=0.022) [ £ JE AL 2 R A G it 4 &
o ENCHME, CPALK B IE LR B0 3 R AR (P=
0.038) , JEEE TR 7114 = BE T =1 (P=0.013) ; #HXTF CP 41, NAC
AR T Y = BE TH 5 (P=0.933) , 5 BEBE ] 1Y 3= FE P& A
(P=0.310) . W 4C IR, T TKE L, KRB )R
R TR D AALURT 1 1] R = B s e 1) 2 0 AT T, AR = 43 301
44.3% F153.7% . JEREGE T TAAF 1] HLAEL /) T i gkl T
T TE R A R G SR EL YL RN M R S e A 2R b
NAC A 7E—E R R PR LA J3 405 K B i) i T e
PRI 0, 5 IR A AT A 25 ) o

®3 BHARBERH SHMELR(xs)

ZH 5 Chaol ZFEHEFE%L NREEH 1) R e A ARAREL TAAREL R
NCZH 2019.82 + 82.74 1839.93 + 178.88 0.967 £ 0.012 7.39 £ 0.25 >98%
CP# 2395.81 + 115.80" 2 146.92 + 142.08° 0.987 = 0.004* 8.26 + 0.20" >98%
NACHH 2245.79 + 158.30" 1 887.98 + 129.39° 0.980 = 0.004" 7.72 +0.26" >98%
FI8 9.486 11.780 7.598 13.020 /
Pl 0.003 0.007 0.001 /
e ia, 5 NCALILES, P<0.01;b, 5 CP41 AL, P>0.05;¢, 5 CP 41 AL, P<0.01;d, 5 CP 4 4% , P<0.05
Stress=0.16 0.47 @ NCZ
1
0.3
» [ my 10
2 NCH % 75 0.2
= CP4 £
= NACH 3 30 *
L 25
=1 2 0.1
2 0 : . . =
Between CPZH NACH NC4H
r=0.173, P=0.040 0.0- < PP P N8 IER Y8 FTES B
-15 -1.0 =05 0 05 1.0 Z 00 0 2 O 2 2 2 < 0 <
MDS1 5 Z 2 z2 2 2

A. NMDS T

B. Bray—Curtis AnosimZ3 4T

B3 ARIEFESPSHMESHT

C. FIRFEAR M



BERERKZZFE 2025 £ 50 55 6 #5 (Journal of Chongqing Medical University 2025.Vol.50 No.6 ) — 819 —
®4 ZAXBRFEEEITEBAKELE (xxs)

_— 1K JRAKF-

LT JERER ] I H R R XU T B SATHE
NC4 6.79 + 5.60 35.29+9.22 3.96 + 0.84 6.35+5.43 13.03 £ 10.96
CP4 1.53 +1.52° 55.82 +7.32* 7.88 +2.43" 1.08 = 1.40° 2.11 +1.83"
NACH]L 2.16 + 1.95° 47.39 + 8.55° 491 +3.45° 1.41 + 1.48° 3.64 +2.35°
FAH 3.963 6.036 3.408 4.426 4.066
P 0.042 0.022 0.0473 0.031 0.045

1 :a, 5 NCALHEL, P<0.05;b, 5 NCA HL#, P=0.05; ¢, 5 CP4H L4, P>0.05

100 2.0
m b

- mm S24-7 1.5+
X S g
Z HEEER -
50 - 2 1.0
= - R 05
= U

o T 0.0

NCZH  CPZH NACH
A JE IR TR

T :a, 5 NCZHAM L, P<0.05;b, 5 NCLHAH L, P>0.05

NCZH CPZH NACH
B. JEAEET ] SR
AR LB HL A

b PG,
= SR
i 50- PR
s FE R AT )
=

= ]
-
-

NCZH CP4l NACH
C. 11K LR AR

4 KRBEAFNEXNFEE

3 3t it

24 T 505 S B Rl I 4 0 I N, AN
FWET P T DL R e pE ALY, NF-«B -
L D)5 KA 4 AE PR 9 e R AR S Y 1L
6 FI TNF-a, NAC & —Fh R4 rybt a2y, il L
R A B DL R Prgn g T, AR SR R,
NAC FEAIR T NF-«B F1 R 4E 11L.-6 LA & TNF-« 1) 36
ik, BEAR T HFIE AST L ALT  ALP L)} BILT B335, %
T B IR 24 W WG e S50H 62495 1) % ik EL A R 1Y
YEH .

i 38 TR R T AP R IR BH 5 SR e e P
WA 5 A W i B . B A RE M
FEPERON R 2 8 0L S A bR AR
W, WA FU A4 K BRI T8 TR B o 2R PR o, 3R
HEWEBEEE TR, 5 Gong SHY KB 7T 45 51—,
R IR wE AL BTy . T NAC + 15 I 38
TR o ZREMERFAC, 32300 T NC L. RBINAC L
ok AV L0 T 38505 5 00 i T = B v DA R 2 P ek
A5 B FEVE Mt 2 W NAC 151 RE 0% 52 i JIi 41
A5 K B T8 T AT 45 o

2R A SO IR FAE A 45 0 FB 2 B i R v
9o 1 ERTA R B R TR X S RS R I A A
J B TE R AR R AR I RS B 5
B e AR L R R B K A S A BT R L 22 i
L5 LPS 175 5 (1) i 18 38 B PR i XU AT 1 s
LB 1™ DA 2% P 2 T PEA IR A, H
AP FEEE PR KNG K i R e LA
Rt E AT AT, DRI S TR RS B
JE@ BN 2 W R A fR R 2P Ak
L NACTRYT Ja K B B 1 B R e o B Bk e i 3=
FETN B BUBEAT R A AT I E i B, R
NAC AJ DA i 42 5 A 25 b 5 B2, B (A 3 B = B A
A ALZE AL I T8 B RS54

25 L AT, NAC W] DL i T 5 A 2 o R SUBE T
PRI S TR 00 = B2, BRI 35 TR R S Bk AT R 1)
FERE A0 AT BE A TL-6 I TNF-o DL & NF-«B [
T DN T 2 i T 850 2 5 P 40247

& £ X #
[1]  European Association for the Study of the Liver. EASL Clinical

Practice Guidelines: drug—induced liver injury[J]. J Hepatol, 2019, 70
(6):1222-1261.



— 820 —

BERERKFZR 2025 £5 50 E5 6 #3 (Journal of Chongging Medical University 2025.Vol.50 No.6 )

[2] Chalasani NP, Maddur H, Russo MW, et al. ACG clinical guide-
line: diagnosis and management of idiosyncratic drug—induced liver in-
jurylJ]. Am J Gastroenterol ,2021,116(5) :878-898.

[3] DuYF,LiuJR, Ye FX. Efficacy of N-acetylcysteine combined with
bicyclic alcohol in the treatment of patients with drug—induced liver in-
jury caused by anti—tuberculosis drugs[J]. Journal of Practical Hepatol-
ogy,2021,24(6) : 847-850.

[4]  Moosa Muhammed S, Gary M, Hannah G, et al. A randomized con-
trolled trial of intravenous N—acetylcysteine in the management of anti—
tuberculosis drug—induced liver injury[J]. Clin Infect Dis Off Publ Infect
Dis Soc Am,2020,73(9):3377-3383.

[5] Kang KS, Shin S, Lee SI. N-acetylcysteine modulates cyclopho—
sphamide—induced immunosuppression, liver injury, and oxidative stress
in miniature pigs[J]. ] Anim Sci Technol,2020,62(3) :348-355.

[6] Eroglu N, Erduran E, Reis GP, et al. Therapeutic effect of N—
acetyleysteine on chemotherapy—induced liver injury[J]. Ir J Med Seci,
2020,189(4):1189-1194.

(7] REC R, A A, S5 L T 1 P I 5 e
iR FEHERED. b E 25081, 2013,29(12) 1 1644-1647 .

Wu XF, Lian NQ, Lu CF, et al. Research progress on effect of intestinal
flora on chronic liver diseases[J]. Chin Pharmacol Bull,2013,29(12) :
1644-1647.

[8] Gong SH, Feng YL, Zeng YN, et al. Gut microbiota accelerates
cisplatin-induced acute liver injury associated with robust inflammation
and oxidative stress in micelJ]. J Transl Med,2021,19(1):147.

[9] Man Q, Deng Y, Li PJ, et al. Licorice ameliorates cisplatin—
induced hepatotoxicity through antiapoptosis, antioxidative stress, anti—
inflammation, and acceleration of metabolism[J]. Front Pharmacol,
2020, 11:563750.

[10] A3, F.wh B, % IR OB HK TR R K R
JH T AE KRS A FZ AL, o I PR 25 B2 2 ks, 2021, 37(19) : 2609~
2613.

Cen MJ, Feng C, Han J, et al. Effects of different blood glucose levels on
liver function and morphology in diabetic rats[J]. Chin J Clin Pharmacol,
2021,37(19):2609-2613.

[11] 5% g, ZE =00, RIEE, 45 . L4 2 e X 2 MR T RS B2 4
AN BRI IBLEI BT FE (0], o B PR 25 B 2 2, 2020, 36 (13)
1812-1814.

Guo W, Li SQ, Song XG, et al. Protective effect and mechanism of L-
¢lutamine on acute alcoholic liver injury in mice[J]. Chin J Clin Pharma-

c0l,2020,36(13):1812-1814.

[12] Grigor’ eva IN. Gallstone disease, obesity and the firmicutes/bac-
teroidetes ratio as a possible biomarker of gut dysbiosis[J]. J Pers Med,
2020,11(1):13.
[13] Guangorena—Goémez JO, Lozano—Ochoa II, Rivera—Medina 1L, et
al. Relationship among Blastocystis, the firmicutes/bacteroidetes ratio
and chronic stress in Mexican university students[J]. Curr Microbiol,
2022,79(3):72.
[14] Bjérnsson HK, Bjornsson ES. Drug-induced liver injury: Patho-
genesis, epidemiology, clinical features, and practical management|[J].
Eur J Intern Med,2022,97:26-31.
[15] Eissa LA, Kenawy HI, EI-Karef A, et al. Antioxidant and anti—
inflammatory activities of berberine attenuate hepatic fibrosis induced
by thioacetamide injection in rats[J]. Chem Biol Interact, 2018, 294:
91-100.
[16] Erol G, Kartal H, Comu FM, et al. Effects of N—acetylcysteine
and N-acetylcysteine amide on erythrocyte deformability and oxidative
stress in a rat model of lower extremity ischemia—reperfusion injury[J].
Cardiol Res Pract,2020,2020:6841835.
[17] WuGY,Win S, Than TA, et al. Gut microbiota and liver injury( T)
—acute liver injury[J]. Adv Exp Med Biol,2020,1238:23-37.
[18] Baker SS,Baker RD. Gut microbiota and liver injury (Il ) :chronic
liver injury[J]. Adv Exp Med Biol, 2020, 1238:39-54.
[19] Sun XW,Cui Q,NiJ,et al. Gut microbiota mediates the therapeu-
tic effect of monoclonal anti—-TLR4 antibody on acetaminophen—induced
acute liver injury in mice[J]. Microbiol Spectr,2022,10(3) :0064722..
[20] ZEA0HT, St e, £ F, A PRI e U ) S R AR
FREGSCIRAEL]. ZE 457235, 2021, 38(6) : 82-86..
Li LL, Xie RQ, Wang L, et al. Correlation analysis between gut micro-
biota and biochemical indicators of cirrhosis[J]. J Biol, 2021, 38 (6) :
82-86.
[21] Zhou WT, Yang TT, Xu WQ, et al. The polysaccharides from the
fruits of Lycium barbarum L. confer anti-diabetic effect by regulating
gut microbiota and intestinal barrier[J]. Carbohydr Polym, 2022, 291:
119626.
[22] Ma X, Pan Y, Zhao W, et al. Bifidobacterium infantis strain
YLGB-1496 possesses excellent antioxidant and skin barrier—enhancing
efficacy in vitro[J]. Exp Dermatol,2022,31(7):1089-1094 .

(STt 4R Bl —F)
ALF AR
Aol 32 AT BT R, N- S8R BEAUBR 22 AR IR 44 AT A7 45 49 4F A AL BT

] R EF X F 5 4R,2025,50(6) : 815-820.



