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PT7 VR 497 /2 4 AT 7 Ao A v 22 0 b I O ) 2 A T S B0 I B BE 2 0 2, g B AR b o L T L
K S RE AT, RBUONIFIIRE SR . 3. BUKSREIR, XHRFRE P EARFIE RS9, HE A5k
SRR s, . AR EARRE . IFOhRE. EREPR S A k50, ARk, BFFE & BT AT AR
SR GRS TV T R A55 ( PEAE SIS 781, i S A SR B, A VY A A RSO i B s A ek
FFBGIAE R 10 AP R T R HELEE, B i 2 T BB R S EGE T TR R
Bl 121,

2. HERE
21 #Y

HELRE (4iE:>98.0%, Hit5:HY-132179) W MedChemExpress.
2.2 EEEI

SPF 4t C57BL/6 /I, 26 2, MMk, 4~6 ik, 1ABE 23.8~25.1g, W HEREAMPHCARAT], 85
HMO001. SEEaEhY A7 aibe i, PREFERELIRIE 23- 26C M 60%, HEEMEE, HFRE/NT 35dB
ABEFTITHEAT I T A ) 55 B T S 56 3 ) BT

2.3 {NES

EAERIIAL (A7) %K WINEMA R, %5 Chemray 240) , B EZEHMA L (£
%: Simopto, Z5: SIMBFIHR Pro) , SXEHRUEELLHL (477 K: K, B5: D3024R) ZIAER
DL (475 %: OHAUS, #5. FRONTIER™ 5000 MULTIPRO) ; Wit4i (4] %: OLYMPUS, #H5-

(EEEN: B, B, 7L, BRERAFIEREZTUIEE
PR, X, ARE, BRERAFIEREFTUIEE
SR, ¥, ’E, mRERARIRRER SR
FRH, &, FRE, ERERARIGREF S WIS
BB, @, Mt ERERAFIRREZ SR
BER, &, B, 3EEER, HRAMAEBERRLSE
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BX53M) |, AMEYIAAL (77T K BB, BS. 1S-20605) 5 By (477 AK: Rainin, B5: pipet-
Lite XLS+45) -80°CWBARIEAR M (LE/=) 4. 3%, . BCD-318AT) . 20C{REKME (/7T %: B
., #E. LSC-316C) , qPCRAY (77 %: 38, #5. qTowerG) .

24 EiRiZEE

ARWELE R CSTBL/6 /NRGERE, /N B B FEERITOK, BN AEN R 340, 4 8 1, 405
K IE# %5 B 2H (control, C), 7 3% AR ZH (CPT-11 model, M)A 5 3 £ BT #i24H(CPT-11+Fuco, CF); C ZH4AT
AP KIS M 44 3 HAAT—IK S0mg/kg CPT-11 SS9 CF 4448w 4 H #4525 200mg/kg Fuco,
3 H4 T 50mg/kg CPT-11 JEREESS. & HICskshWikE, H W WALFEOL. SCIRegt 14 H.

2.5 EWMAEIESIE
2.5.1 HARE

TARUEMEREES G, RATCHERERESHNRIEES 3~5 K, HET-80CIKMETRHFM. 14 HK,
A /NRESEEEIK 12h,  F R (0 22 3580 M G 5 AR /INER &5 i S D B i I e A T sk, eI (55 iR
e 5 A TR BRSR ML FF AL PE, I E 30min DA b, FE 4°C & F, 3000r/min B0 10min, B EUAE T-80°C vk
MR, HTIEgAbratrmil, BUNSUTFIE. Mofg. MAERZ i Hn BOCsIES KON, s S50
RIS XTIE S iE K AR

2.5.2 [REKIN

B =i N ERUIRER I, 43900 R FH 42 B sh AR Ao iUk ALT.  AST ##, ELISA (BRI SR B il as) i
RGN LPS K5 £ ILEE AL A % 1 200 F 1% 240 20 B L () 2047 0, 9 6 P S ) AR AR 2 4 B A T 4
43 7 F R 2 T AR gk L 4 R I B A R SRR AR E B0 HLRA 12 000 rpm 0> 10 min, B B2
E, K Western Blot 1521 9¢ € i PCR(Quantitative Real-time PCR, qPCR)| %€ TF. TFPI, IL-18. IL-
10, IL-33. TNF-o.. TNF-B/K-F-, Z3#7/NBUME R R T34 K1 @ ELISA #3l CitH3 ik, o7
NETs 7K>F, FH LACHED/NRALIAR SE K
2534

e =/ NRIE RN Tem AA—K 2 2em B FARTT T, H B MO /N SR G5 WA T8 (6 22 35450 1 3 ok
%, WEE =N L D0 A s A s I DR e . X/ N RS I A S - T e g, G A 4
LR, ARTRIECR 4% 2 S RS E S 3, A a s YR 9R e T HE e, i v e it
F, Tt B TS A/ NR S A LB 2 AR,

2.5.4 BFIRE

B =2 /NRGBUNRUFIE, ST FIEAR S 5 AN R, (8 4910 22 28 WG T 2H 2 A 7 8] il i 122
e, MR 80%F1 90% ZBEMELZIN/K, FRFALUR A AR PEH 30min, & MAEEEED A,
VIR EEY) Sum, F2BEEGR ARV T HE Jefm . M4 O Yuft DA K Thin gt b g dhA Tk
il =B 2 A R A I R ) < v v N 4 e o8 e v 1 e W@ =g A R T 1 A N e o e v it R |
AT ERIRAS GO, AT IELF LR, I Image J 8% 2L 2R 5% 0 J5 )R [) B 6 T RR R A T4 AT
2.5.5 [9B%

X5/ INER U SR Tt 2 i s, VPAL /DR (RIIS) RIS TEIR G O .
2.5.6 BHEAEY

FEMLAMEL C 20, M 4} CF A4 5 NN T3 H 1438 B fE 16StDNA =l &l iy A H/NRFREL 100
mg FEMEFEN, SRR ALK 20 DNA $RPGAH &5 B AL K 240 DNA, K% Illumina Miseq 1= 3 & 7
{GHAT 16SIDNA oy 38 H: 7
2.5.7 FitE SR

i SPSS 26.0 FAFHATE S B, X TAFEIESH 5 25 M EIR It Zx £ ) FR, £
2H R 2= 5 LU P A B 2500, W ZE R LU LSD K X T ANAF A 1E 25207 A B >R 1 Hh 8k
N, HEZEREE M Kruskal-Wallis £EAIAG I B Wilcoxon FRAIKGLS: . DA P<0.05 INHE RIS ITHE X,
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&R
3.1 EERSETNDEN—RRES. dRERFRE

M 41k CF 4N —AeRAS A . CQE/J\ﬁ?FfTWku%%ET% BRI, WEsheE, ThiEdE M
/DR MORS B H R, BAKAL, WEEhREs, fahils, W TRIRMMTE: CF AU HURE .
THBERE ) LB R TR A LT M A4 3T, ﬁiQT& C /MR, SEgiIm],  C 2H/INEUA BT 5 2 W
M M CF 4R AR ), EIH s, JFH CFARmEE MARREHS (W& 1AK 1) . C
/N CFAVNRIEE RAAER ), HE CAtaR SN B, CFAlEREK C A TR, M4l
HEREEE TR (LE 2HE 1)

1 SRR =AU TR AR (X £ 5, n=8)

ik % 1 KEFE/e % 1 RKEFE/e % 14 K& /g
CH4l 22.62+1.32 23.32+1.76 24.75+1.58
M 4 21.42+2.03 21.28+2.31 22.44+1.84
CF 21 22.16+1.94 22.55+1.66 22.50+2.25

2% 2 R =AU AR (X)

ikl 8 1 Xt % 1 RtRE, 8% 14 Rt
CH 5.15 534 5.18
M4 5.31 431 2.98
CF4 5.22 4.73 489
7 > Cgroup Cha S —
% oo = Mgroup % A "v‘: - Mgroup

&

~ CF group

nsu

Body mass(g)
o
£

=

- CF group
15
24

[ 5 n 15 0 H 10 15
Time(d) Time(d)

Daily Food C
B

A1, =4 AN A i S B AL
Figure 1. Changes in body mass and food consumption
of the three groups of mice during modeling Figure 2.Con

2 EERSHETIE KRR ERMBHEXELIER

W 3. & 45K 2, 5 CHAUMLEL, M /MR bk B 40 RS 400 B35 T (P<0.05), L&
TF. IL-10, IL-18. IL-33 DA} NETs 23 715 (P<0.05), IfiifH TFPI 3 %(P<0.05). 5 M4, CF4
/INELLAR H bk 2 T 2 i (R 2 19 1 (P<0.05), ML TFPT 23518 An(P<0.05), IfLif+ TF. IL-10, IL-
18, IL-33 PAK NETs & F W MK(P<0.05), ERET C4l/hE: CF4l/NRIME Ay CitH3 Sr& T C 4l/h
W, EHREMLT MA/ME.

& 3 /DRRUIMLIRAH X K AZ BB (X £ 5, n=8 )

5 WBC RBC PLT HGB Lymph Mono
(*109/L) (*1012/L) (*109/L) (g/L) (*109/L) (*109/L)
c#4 5.242.312 9.0+1.491 1166+374.3 145.4+26.89 4.3+£2.044 0.1+£0.064
M4 2.2+0.916 9.3+0.848 2119+454 .4 149.3+17.70 1.5+0.504 0.1+£0.076
CF4H 3.3+1.183 8.243.431 1904+933.0 130455.82 2.3+0.974 0.1£0.046

% 4 /DU SRR TR L (X £ 5, n=8 )

sm  ALT  AST LPS TF TFPI IL-10 IL-18 IL-33 NETs

UL UL) (pg/m) (pgl) (ug/L) (pg/ml) (pg/m)  (pg/ml)  (ng/ml)
ca %75 1205 2.21 82.29 101.92 18.05 21791 75.42 3.12
- +9.84  +14.1 +0.31 +13.61 +8.37 +3.96 +25.18 +6.91 +1.26
M4l 4819 1246 4.39 142.15 88.05 58.63 670.59 91.02 27.33
B +7.67  +8.69 +0.75 +8.72 +6.29 +8.02 +19.02 +5.15 +5.01
cre 4692 1199 2.97 99.81 95.73 26.53 293.10 82.17 10.97
B 109  +8.97 +0.58 +10.73  *11.01 +5.76 +31.83 +5.67 +1.95
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3.3 SESESIRDRBSEARERRAZSHESFNE
3.3.1 BFiE

ANEAFRESMVEEHI B 225 (WK 3b) . MAUFIEREART C4l, HET CF4l (WK 3c) . HEROR
A MAFNEZETL, AR, A2, AJUERIE. CFAEL C4l. WA o B R M A4 ig
IR, IR ASYERIIAGE, C4Ufl CF A pILPRA L aR 0. MATMRARA4EpRERET C
ZHFN CF 4.

33288

- CHUNEALEL, MAURN CF 4RSIV 2405, (2 CF 4U/DNEAIE M 4/INRE5 I KA I it
B (WE 4bdc) . MAUVNRIBIE R ERBUK, IF BAAE— @R AR IRFEDA SR A5, T
CF 4UNERUmE A LT MAVN, BRIRBIAHILT MAVME (LA 4a) . M AUNEUBIE IR
AT C BB, (H2 CF 4N ImE M oA F T M AR S (WK 4a) .

3.3.3 HaRRFNAZAR

/DRI A A BRSSO S AR |, i MAUVNRF CF 4RI LL T C
H/NARIED, I H CF A/ B AR EL T M AUNRA — @R, B0 L& C UM (WA
SHA) .
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Figure 3a.Stained liver sections of mice Figure 3b.F ion of mouse liver y Figure 3c.Comparison of liver mass
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Figure 4a Intestinal biopsies and doppler blood flow diagram Figure 4b.Companson of intestinal morphology and colon length
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Figure 5. Presentation of mouse immune organs Figure 6. Doppler flow maps of the extremities of mice

3.4 SRSTEE)BREESNEMEER
M AN PY IR A UM LT C AL/ ZE HAPAE RIS 0L, 110 CF 41/ FUAY DU IR 097015 DU A BT
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M 4UNRA P BGE, BidE k%M (WK 6) .
3.5 BaESEEBEEERERR
351 IVEIBERMNFER OTUs BER T

AR SHMFFH) 15 ORI FEE 19528 2P 741, Gl X s 41 -7 2ot . B2 DA R i 45 I 0
Mg, JEA5E] 15014 Zcm sy e, Bl maEAs =4 1001 & iy eal, 4 97%0 A
BUES S B OTUs, B2 OTU AEBECH 10107, 4410 OTU ME» Bk : C 4l3t4a 5663 4~ OTU,
M 43F 18584 OTU, CF4ILA 3274 OTU; K4AmErR OTU%CH: CHA 5172 MR OTU, M4
A 1402 MRS OTU, CF 4H3tF 2991 MMESE OTU (WA 7a) .
3.5.2 (VR IERBFEEHS Alpha S DR

FH/NRIY Coverage FEUIIHEE 100%, UiHGEMAEYREAC KB, RSRCEIN RN HERMAES
FESCEN . C A MAH/NRE Chaol $58%0F1 Shannon ¥ M, I HWET M4U/NR, RILHE
Z TG I E CE R E B R S A RORMGE (W Tb) .
3.5.3 \EREHEER LEfSe ERDR

CAV/NEM T EREH AR E BT EE, MAVNE EEEREEE T LT EE . 5 IS E A
KMZERAFRET], 1 CFAVNRE FHER IS REONERE . ERESEE. 2nekEE A8 E By E (WL
& 7c) .
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Figure 7a.Venn diagram of OTU number of intestinal flora Figure 7b.Alpha diversity of the gut microbiota
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Figure 7c. Differential microbiota distribution in mouse gut
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AWFFEIE AT/ N B, RECIGIE 1 8 Ml 1 R Y B A A GE FF R AL . SEa645
REIR, HESHEEUGE TR NR I ARSI, BRI E R AR IR, AR
FUERHFT 1 JE N DUFF BB S i e AR RO I, DA AP R . 35 ER B A E R R . X Rh B R 4 VE
Al e SR i P A . BRARNEER (0 LPS) B, WURILITEY (WMSIEERE) 5l & RI4 B RAER
FFREAGT . e o T PN e T . &5 B A g JI ) 20 O B 45 S 30, /N2t 250 BRI A8
MRAERIAGR 0, $n s B 2P o i s e R E R .

TE MBFFVAEACTE R T I, 2o 50 TR 4L/ N S D RE I AR S . A/ BRI
S FIME G0 MR T, s RS T ( IL-10. IL-18. IL-33. TF) 1 NETs /KEFHE, MaiRHE 1
TFPI K FRRAR, Sk T A7 S S B I RN A AE S Y. 5 35 2 T 4 ) S R S e i /K P A=, 42
R TH NETs /K5 2B A%, TFPL/KETHE, I5E LPS AR, 35 WIS o 10 ] 28 KE A1 08 i3 ot s 1)
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REZMRAT 0T, BAh, HEEHNGE T/ NR A B A MG ER, B 1 B A B B RS, T RBHE—25 08
BT,

AWFFRETHERVEBE, a2 T MR i B SR TR A, HAE N R SR A=)
B R 2 B S A T A LR AR TRl BRI T RO . SR, BT el AR R S R T B 1 2 R
A 2 B HLARAE AL TR IR AT, BN, H@ @M e 55l (41 TLR4/NF-«B) IS RAE,
OB ) (EAEISIETR) MO, Flad 2 e AN S BRIt — 2 R . RS A A
SRR TR, RN ARG IR R T1, R IIg Ay v 85493 1) B i B A 5 A 21 SRmes
5. 848,

AWFGE AT EAS AT/ N, RGBS R A A S CE A T
BRI . SCIREE IR, A B PRSI GE T PRI /N R B AR IS BRIk T
AR ZEIRSE,  BARFRI R FLIRFT b 8 AT 1R S5 A 2 B A3, DAJCHR AT i s . 5 IR
JEEA FEREBD. FR, AR SRR R M TR, 45, MRS A E S
PR2ER UG, E T s XU R MR AEER, PR TS ALT. AST. LPS &A&MHETF (40 IL-10. IL-
18, IL-33, TF, NETs) AY/KF, T THRHE T TFPIIKZEE, A, A SHi T4l NEAE— Bk
. WEFEES TR, SR R A IR I E

RFFRECARGERUE S R YIA G, 88 T 5 B2 e 2 AT A i i 2R, A s A7 ad
R A I B TR PR A T A B BT R AE TR T SR . SR, T Wil Tl b A 52 2t B i 2
AL 2 dE R RRE, A A S A7 PRI 3495 2 8] ) B A 43 F-HIL AN SR 2 Tl B A e 2B R A
WFoE. AREd LA E AR (AR, BR4l2r) Z5EUIREIAEse, M ImiE ok S5
WEE Z [ ARG EAEM 25, Rl PRI A I A S A B IR S (R Ll
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Study on the Mechanism of Fucoidan in Ameliorating Chemotherapy-Induced

Liver Injury by Regulating Gut Microbiota

Jingsong Xia', Xiaorong Chen', Yunxi Shi', Siqi Wang', Dengqing Shi', Chunhua Jiao®

! Nanjing Medical University, Nanjing 211166, China
2 The First Affiliated Hospital with Nanjing Medical University, Nanjing 210029, China

Abstract: This study investigates the mechanism by which fucoidan ameliorates chemotherapy-induced liver injury by
regulating gut microbiota through the establishment of a chemotherapy-induced liver injury mouse model. C57BL/6
mice were divided into a normal control group, an irinotecan model group, and a fucoidan intervention group. The
results showed that fucoidan significantly improved the gut microbiota environment in mice with chemotherapy-
induced liver injury, as evidenced by the restoration of gut microbiota diversity and structure, enhanced blood
circulation in the gut and limbs, and alleviation of histopathological damage in multiple organs, including the liver,
colon, and thymus. Compared to the model group, the fucoidan intervention group exhibited better general condition,
body weight, food intake, blood immune cell levels, and serum biochemical markers (such as ALT, AST, LPS, and
inflammatory factors), with significantly reduced inflammation levels. The study suggests that fucoidan improves
chemotherapy-induced liver injury via the gut-liver axis, providing a new direction for the prevention and treatment of

liver injury in tumor chemotherapy. However, the specific mechanisms require further investigation.

Keywords: Fucoidan; Chemotherapy-induced liver injury; Gut microbiota; Gut-liver axis

84



