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(2.1+£1.9) %, P<0.01] FIJRERHETI] (3.7+2.4%) %vs (0.3£0.1) %, P<<0.01) EFE, #EKFLE, YGIP-W Hh0%k K
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Abstract: Objective To evaluate the structural characterization of Yiguan Decoction polysaccharides (YGJP-W) and its effects on
carbon tetrachloride (CCls)-induced liver fibrosis in mice, and to explore the relationship between the anti-liver fibrosis effect of
YGJP-W and its regulation of gut microbiota structure. Methods YJGP-W was prepared by boiling water extraction, alcohol
precipitation, and diethylaminoethyl-Sepharose Fast Flow anion exchange chromatography. The total sugar content, uronic acid
content, protein content, molecular weight distribution, functional group composition, monosaccharide composition and
morphological characteristics of YJGP-W were investigated by phenol-sulfuric acid method, m-hydroxy-biphenyl method, BCA
protein quantitative analysis kit, high performance gel permeation chromatography (HPGPC), FT-IR, ion chromatograph and
scanning electron microscope (SEM). The CCls-induced mouse model was used to detect the levels of alanine aminotransferase
(ALT), aspartate aminotransferase (AST) in serum and hydroxyproline (Hyp) in liver tissue of mice after YJIGP-W (50 mg/kg and
100 mg/kg) intervention for 3 weeks. Hematoxylin-eosin staining and sirius red staining were used to observe liver histological
changes and to evaluate anti-liver fibrosis effect of YJGP-W. 16S rDNA sequencing technology was used to evaluate the effects of
YJGP-W on gut microbiota in mice. And antibiotics combined with YJGP-W were used to evaluate whether YJIGP-W exerted its
medicinal effects by regulating gut microbiota. Results The total yield of YGJP-W was 11.60%, the total sugar content was
92.48%, and it was composed of at least two polysaccharides with molecular weights of 1.74 x 103and 5.6 x 103. Monosaccharide
composition is composed of galactose, glucose, mannose, and fructose in molar ratios of 1.0 : 2.8 1 1.4 I 1.6. YGIP-W could
ameliorate CCls-induced liver dysfunction, liver tissue pathological damage, collagen deposition and fibrosis after intervention for three
weeks. YGJP-W induced structural changes of gut microbiota in mice while ameliorateing liver fibrosis. At the phylum level, YGJP-W
decreased the abundance of Bacteroidetes [ (57.4+14.6)% vs (79.3£8.1)%, P < 0.01] and increased the abundances of Proteobacteria
[(10.4£4.7)% vs (2.1£1.9)%, P < 0.01] and Actinobacteria [(3.712.4)% vs (0.31£0.1)%, P < 0.01]. At the genus level, YGIP-W
increased the abundances of six bacterial genera, including Parabacteroides, Escherichia-Shigella, Ruminococcus_gnavus_group, Sutterella,
Lachnospiraceae. NK4A136_group and Fusobacterium (LDA score > 3, P < 0.01), and decreased the abundances of four bacterial genera,
including Alloprevotella, Muribaculum, Prevotellaceae UCG-001 and Alistipes (LDA score > 3, P < 0.01). After the intervention of
antibiotics combined with YJGP-W, the anti-liver fibrosis activity of YJGP-W was weakened. Conclusion YJGP-W is an important
material basis for anti-liver fibrosis effect of Yiguan Decoction, and the anti-liver fibrosis effect of YJGP-W may be related to its regulatory
activity of gut microbiota.
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LR KA R B R B EE, TIAR
ZRHEYIHTE Rehmannia glutinosa Libosch. )3T
BT ERYUR i BHEY) T Z MR Lycium barbarum L.
TR A RS2 A A RHE 22 4 Ophiopogon
Jjaponicus (L.f) Ker-Gawl.[f] T AR . T RHEY) 4
I Angelica sinensis (Oliv.) Diels ] F/tR . LR
YIS Glehnia littoralis Fr. Schmidt ex Miq.[¥)
TG AR AR R W) )1 B Melia toosendan Sieb.et
Zucc. [ 1 AR 5,

1.3 #AE5RF

BRI AL L5 N (BTE20=98% ) L-fR2=
B P 40=98%) « L-FHiAibE (B 573 40=98%) «
D-FABE URESE=98%). D&M (805
99.6%)\ D-AK¥E (i 5341 99.9%) D-H &k (i
BOH=98%) D-AbE (FiE4=99%). D-1%Hk
(JRES40=98% ) D-"F- FUREIETR (5t 873 20=98% ) «
DB R HEEIR (R DE=98%), 1 H LiEH:
DRI BR AT - D ERER (Ol &340 =98% ) «
D-H iR (AR H=98%) ¥ HH Hids
ICHEMR AR AT . 3500 Da BHr48IW H i
R A2 5] ; DEAE Sephrose Fast Flow 55[H &1
W i E B # GE Healthcare A ®]; CClas H
M R R 4E RN, S, S8, CFE.
IR R sl R A i al, W 3 E 255 B
RAERAR; HARRAPD (HE) Lailfle, 7
IR & (e nU AR TRERE T T, 5oy
HA 20200716+ A030-1); PCR 54 BilgAE TR
M TREBRMAERAF G 1P HINE 1.

1.4 FENEH

Dionex ICS5000 BB (Aif{ (£ [E Thermo
Fisher Scientific 2A%]), 1100 By iy (SE[H
Agilent Technologies /A7) ), LC-10N-50A 44T
ML (LICHEN A ], UV-3600 A4 ] Wi 21 4k

&1 PCR3¥FFI
Table 1 PCR primer sequences

K LR SIFE (5°-3)

GAPDH  Llif: CATCACTGCCACCCAGAAGACTG
Fif: ATGCCAGTGAGCTTCCCGTTCAG

a-SMA L¥f: ACCATCGGCAATGAGCGTTTCC
Tif: GCTGTTGTAGGTGGTCTCATGG

Col-I ¥ CCTCAGGGTATTGCTGGACAAC
Tf: CAGAAGGACCTTGTTTGCCAGG

Kt (HA SHIMADZU A#]), 2000 f# HH-41
AMX (3 PerkinElmer A %)), SU8100 %37 K& 5t
e T R (HA HITACHI A%]), MC1000
RSPl (HZR HITACHI A#]D.

2 Rk

2.1 —RAEIZHEINILE 7RIS &

— B ETE R (R TEE), (MR
M7 T KRB EER (7T EHDY B — SR T
AR S, F4 A% 560 g, A, )
FEF% 1119 g, JIIBKT 746 g, HEAN/KER. R
i (Rt R B Ty B S E 245 5 5 71 2452
W ARIR S RN GRAT)Y Ml “/KBIIR” B2
CEEITHLAA R 2RI 29 = B, RIAFREZ59 04
FATIRIE, RIEHS E — AT 30 min, fN7KER
WIS 2 2~5 em N H, WM e K B S
O S K B RITZ) 40~ 60 min, 57725 — AT 2 K.
AW FARYE IR e AT — T RIHIRE, A9 2 oK
BB, WUEIRGG G I 95% 18 2 AR FR 7 Hh
70%, FiRFHELRE, 4000Xg &L 20 min, F
2 BiEWL WERDUE, Do oK SRR 2 IR,
s IRYE T 2R, H/DEAUKER, WK TS,
R—TIRCL 2 ¥E YGIP. B4 5 ¢ ) YGIP kT
15 mL (I75187K, 8 000X g 250> 10 min J5 "W HL_Hi
WHAT ERESS I ES 722 b i AE (DEAE Sepharose
Fast Flow, 500 mm X 55 mm), 1/ Fl 2818 7K 2 0.2
0.5 mol/L (1) NaCl B pEt, 7 AN, i
T - BV R M e P o o R Pt e SC SR A5 it
OO, VWA, ENT 48 h, A UERTRE, ENEEIE—
FRIZ 42> YGIP-W. YGIP-0.2 Al YGJP-0.518-191,
22 —REIZHEEDSHUFERE
221 SBE. WERKEOSENE  CRARY-
BRERIEIN 2 — TH AT 2 HERE R ISP o & . RS AR
B HERRAE S 5.00 mg, FHZRM/KERT 50 mL &
MR, SREIRE 100.0 pg/mL FE AFEERR. 9
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BIFEZEEIL 0. 0.4, 0.8, 1.2, 1.4, 1.6, 1.8, 2.0 mL
(8 & B R T 20 mL B ZE R, % DLZETEAKRR
% 2.0 mL, FLRRYIFTEKEN 0. 20, 40, 60,
70, 80+ 90. 100 pg/mL 7% %5 K X B8 S, AR
JEHIA 1.0 mL 1) 6% 2K /% 5.0 mL KRR, #5257,
RN 20 min LG T 490 nm &L (4D
DT Bt T B IR B AR bR (X0, DL A fE R AR
(Y, 1THhrdErhZe. B 3 4y — BT AL Z MR 4% 5 mg,
FAZETRK AT 50 mL &I, HEARIE & R VA
VB, ARAEARAE th Z T H 5 — BE R 2 B i 1) Bl & &

SR FH [A) 32 RV 58 — T3 R 2 R o RO B T
PR B R PR HL: FLPE I FR AR 1HE i 2074 10.00 mg,
FA 7&K B2 T 10 mL A, 5l REIREL N 1.0
mg/mL 1 FUPERE BRI M, S 2EH 0. 0.2, 0.4,
0.6 0.8, 1.0 mL HJPFLMERERG R T 10 mL &)
W, NZETRKE S, FLRR VIR IR EZA 04 20,
40, 60, 80 100 pg/mL [1)2F-FLARE B R X A VAR o
MR H Y FLRE S R AR 0.5 mL T 20 mL A
FERE R, KA EEIIN 3.0 mL U0 B EA-1% IR
VW, RS, TEMEAM I S ming DAUKIBA
HEZEE, T 50 uL 1 0.15%[A1 3L BRE R,
PG, AN B EAXAE 520 nm bW H 4
B o DAKHHE S SR R AR (XD, DL A H RN
bR (YD, fSFRUERIZE. HU 3 40— BURIZ B RE L %
5.00 mg, HZEMKERT 50 mL &, BURRS
0.5 mL (B AHY4T 50 pg ZHEFESD T 20 mL A
FEIRE A, FeIRBRUE S FVEIRAE, ARYEARAE T
S — DT 2 WERE i BRI & 2

ffH BCA HEHEESHTEGRENE, %K
7 VUt B G 1) T AE W, FRECH 1 mg/mL FIRE F A
RIEFFLIR T € (FEf S TR BN 11 8),
I 3 P — BT 2 WE AR 4% BEARHE T 2R [R5, R
HhrEth Ze i E— R 2RI E A S &,
222 EAMOGIGER T KRS A
4l 7K i e TG A RS VR B2 1 mg/mL HVER,
B HN-TT W4y e BETHAE 200~400 nm BEATHIH
223 MXAFRENE RS R SIS A
% (high performance gel permeation chromatography,
HPGPC) X} — 53 Bl 22 ¥ 41 43 34T AR 401 ot s 0
5E o ol EURE X 43 = L AN ) Dextran P- R 51IF5R1E
HIRE P-5 (6100). P-10 (9 600). P-20 (21 100)-
P-50 (47 100). P-100 (10700). P-200 (19 400).
P-400 (33 700) F1P-800 (64 200) % 2 mg, fIA

1 mL FI3ahAH, B 0.22 pum 7K AESE 5 0.2
mol/L ] NaCl ¥, LA 10 000 r/min &.C> 10 min,
B 35 B /N, RIS IR N 2 mg/mL
()R TIBRUE S FVEHI4 2 mg/mL [ — TR 2
PERERVAW, #E4T HPGPC 2)#r, (il fh-tn T
i 240 Agilent1100, B4y Shodex SUGAR
KS-804 (300 mmX8 mm) Al KS-802 (300 mmX 8
mm) B SN 0.2 mol/L ) NaCl &,
oA 40 C, EBREN 0.8 mL/min, HEAERRUA
20 pL, ATEs A7s ZE R A o A 2R i 2z i b 3
KA 4> F B E T B GPC 34 B sh 5 hk R 3E
SERE IR B I TA), ] AABRiE 2 sk 15— B R 2
B AET 737 S5 &40 AT

224 FTIR Z0b7 HUZ) 2 mg M— LRI HEREML S
100 mg (T4 KBr J&4&, W0 B, 78 400~4 000
e HHTLLAMARE, T B RIS A T AR AT -
225 HUBEHR T SR AR A R A
(C high-performance ion exchange chromatogram ,
HPIEC) Wl 5E S pEZE o K25 FRIL 13 A SpE e i
CEBENE . RN BThifadl ., P20, HaE. K
W H BN P R, IR . PR
TR HIAPEIERR . H RN 43 mg, HEET
KELHIK 30 pg/mL FIVE A 6 HRIA W . A S AR EL
YGIP-W ¥ 5 mg BT 228U, I 2 mol/L
=@ OB (TFA) %W 2 mL, f£ 121 Chi#k 2 h,
THERF S R K A WG 7 228 A R T I H
BT ve, PR, EEHEIEME 2~3 K. A LS
FKIAHEIR AT, WEL 200 pL fn A 800 uL % &1 /K,
7£ 12 000 r/min &0 5 min, # NERESHALRN. G
i 245 %H Thermo ICS 5000 B 74 245 (Thermo
Fisher Scientific, [, %4 Dionex Carbopac™
PA20 (150 mmX3 mm, 10 um), ¥zhHH A 4 H0,
B 4 0.1 mol/L NaOH 7Ki##i, C 4 0.1 mol/L NaOH,
0.2 mol/L NaAc, FREBEML (0~26.0 min, 95% A.
5% B; 26.0~26.1 min, 95%~85% A. 5% B. 0~
5% C; 26.1~42.0 min, 85% A~ 5% B 10% C; 42.0~
42.1 min, 85%~60%A. 5%~0B. 10%~40% C;
42.1~52.0 min, 60% A. 0~40%B. 40%~0 C;
52.0~52.1 min, 60%~95% A. 40%~5% B; 52.1~
60.0 min, 95% A. 5% B); #AFIiE A 0.5 mL/min,
BERERN S uL; AN 30 C; AIge ik 2k
Mg, WLt e 'k, MEAFRPRERE, 1R
5 PR R R 0T B v AR S RO R B ) A b 20210,
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2.2.6 SEM i1 HZ) Smg TG HI— I RTZL
TR AR i, B BT 24 RUHDRG & 7507 5 FRURR S I,
BT E PRI AT, #H7Hi4 40s At
AR REGE, BARRBEISRE, 7£2.0kV
Jng R R A A T R, TR
2.3 YGIP-W Xf CCLiES/MNRATAFHE A TFTER
2.3.1 e B35 HUgENE €57 N, BEILE
BN 5 M, Rl xR, BRI PR ZG 41
ANFEIFE YGIP-W 252454 .
232 EWIS425 4% 2 mL/kg ip 15% CCl-Hiks
w1 EES 3 A—. A=5E1), LiEke
J, B 1 RSETE. BG4 R 1
Kild, YGIP-W ik, @=ifIE4 5 4% 50, 100 mg/kg
& 5B IR B ig 0.3% CMC-Na ¥ B 1 1Y
YGIP-W ¥, PHMZ52H%% 10 mgkg ig 0.3%
CMC-Na ¥ RBCHI IR B FE S, XA AR ig
AR 0.3% CMC-Na %W, #H ig 1 K.
233 FNWACEEM OTIE SHADN RGN 6
FAKBSG 1 IRE2JE25E 12 he 41/ RFRE
Ja 1 3% L2, M8 0.1 mL/10 g 445 &y
BEATIRRIR . FERRIE AN S, R B KEML, 4 i
B 4 CHEJSTE 4 000 r/min 5.0 15 min, BB
BE-80 CUKFEFH . 1M fo fb /N BRUFF AR AN AE,
AR S AR AE RSk . WEIRIE
MY, T 16S RNA kil S8 5 BN B[R]
— AL 1 emX 1 em KR/NFAHZURN 10%F
PER RS PR 2, DARITER D) e
234 [MEBHNHZM (alanine aminotransferase,
ALT) M H 4% W (aspartate aminotransferase,
AST) Al 4= 8 Ao Al ifn 3 - D Be 4
TEREARZIRAE, RBIRE, Hhn 5 WK R
N Bl S S E P T e B VIR 0 |
WA A IANAIS ALT A1 AST 3857, #0357
UL P ERAIN ALT 1 AST W&
2.3.5 HE YRR IRIELL Yt W52 AT 4 412248
o BUN BRI [E— A A ZY, BT 10%H 1%
HEE P e, B s BKHLBK, A, )
Fro HE MR YL, Wir i 7 AR
FUIRHLE S, WA SRR
AR N B SR AT AE3G A SRR . R EE
AT Leica LAS Image Analysis X RIRPELL G
AR AT & =T .

BE A B e TR A 77 4 L = B P e e TS L T Y

23.6 B OK MR R R IO A RO A R
(hydroxyproline, HYP) & ff FBs /K AV i
HF ) HYP & B TR, FREUHF412 50 mg,
IKfE, I pH 6.0~6.8, il A B R & 1t W 45

HBRAEREAT -
2.3.7 ANRBERCEYI T BOSCER RN A

B A YGIP-W = A= A /N R ZEfE, R
MagPure Soil DNA LQ Kit (Magan) {7 & i B3
ffi2. DNA, FJA NanoDrop 2000 (Thermo Fisher
Scientific, 3D FIIFENEHEHER UK DNA 1K
FERIALREE . K519 343F (5°-TACGGRAGGCA-
GCAG-3’) F1798R (5’-AGGGTATCTAATCCT-3")
P18 16S rRNA FEK 1) V3-V4 A[Z5[X . PCR 317
YA P 2 I W v e FL K A W« 45 A Tllumina NovaSeq
6000 71 G #EATINE o 907t B 5 AE MR
AR AT TE R W7 24T Al B A AR 5T T )
ZJG, KRH Vsearch #fh, AR4EFHIFIARLE, ¥
FFHNARZAS OTU. JFFIARLE K T 8055 T 97%#
I8 14~ OTU #Jt, $hik %4> OTU AR K741,
i Silva (version138) H¥aiEAT LUXFVERE, #EAT
3T

2.4 YGJP-W SHEFIBE CCLIFF/INRATAH
T HERMR

2.4.1 PUAERER (ABX) Hil4: FREL1 g HFRSME.
lgFHHRGH. | gRHERMN 0.5 g i HE
#, BN LS L FEm3ebiiqs, oA 1L FIZEmRK,
TRHEIRS], BSHIAE R,

242 W5 B 42 R €57 R BENLF
B0 6 21, 4 AT IR A A ZH (CCLy)  YGIP-W
H (CCL+YGIP-W). XFHIniAE R (ABX).
R A R (CCli+ABX) M YGIP-W hn#id:
E4H (CCL+YGIP-W+ABX).

2.4.3 ERISAZ BRI 2 mL/kg ip 15%CCl-
BIOHE o, AFREST 3 Wk (H—. =5, g
1556 JH, XTREZHFN ROINHT A 4% 2 mL/kg ip &%
O, SERCS 1 REM R E . HIEEEE 4
FZ 1 Ritg, YGIP-W 41 YGIP-W JiiiA: R4y
% 100 mg/kg ig 0.3% CMC-Na ¥ BCH ) YGIP-W
W, HAhd ig FEF 0.3%CMC-Na ¥, &H
ig 1 Ko MNPz A/ N RIR K P AR R
HoAh A 5 K IEH K

244 FYACEEM ST AR SIS YAk
BECM R “2.3.37 i, IfiiE ALT F1 AST. FF4HZY
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HE J:f., KRB GMYE HYP & & f il [H 3  YGIP Pl 2k 1.0

“234” ~ “23.6” T,
245 IMiESAHL R, AHEHA R HIEHI RN
SPRERRTI R IS A SRR, RGIRS, 1%
5 B F A  TBON B S = Be s 38 B4 E 3k 7 A
A0 s A3 BTSRRI oI R B2 P IfL37 A R 2T
% (total bilirubin, TBIL). [AJ4ZfHZI & (indirect
bilirubin, IBIL) . EL#/HZL & (direct bilirubin, DBIL)
FIEERE (total bile acid, TBA) 7, %Mk
T W5 B TBIL. IBIL. DBIL A1 TBA 3514
24.6 SERFSOLE EE AR (Real-time
PCR) FREUAFZHZY 50 mg, JIl trizol 1 mL $2HUE
RNA, BAREAEP R H5ET, S NanoVue
W RGN, A RNA W M RNA 465 (Aasos0
N Are0n30) 0 18 I FE SR G4 5L RNA AT 5%
S, MR 35 CRML 10 min, 55 Cififkst
20 min, 85 CAE%: 5 min, EN75 cDNA. HX 384 fL
PCR KL, Real-time PCR ER N N EFR,
2R K mRNA Rik &,
25 BtESH

K SPSS20.0 BT Hm #EAT vk #r s i
BEEEERHAEZER SR, Bl x+sFoR, HRZ
H HLE K A One-way ANOVA 254 LSD £ H [k
Brhr, DL P<0.05 NZEREASHEE L.
3 %R
3.1 —REIZPEEDRNERIE
300 HEENE, BERRAE A S 2T AR
—B Ry, B Z. £4. 4% 56.0 g,
. A& 1119 g, JIBET () 74.6 g, @
it 2 AT SR B — R Z 8 (YGIP)
932 g, 1924 19.98%. HL5.20 g ] YGIP &5
TR E (DEAE Sepharose Fast Flow, 500 mm X
55 mm) 437 LLZEEK. 0.2 A1 0.5 mol/L /] NaCl
TP, VR HZE UL 1. AKIKAFE] 3 ANERAT
YGIP-W (3.02 g). YGIP-0.2 (0.23 g) Al YGIP-0.5
(0.09 ), FZE55IN 58.08%. 4.42%. 1.73%. &4
RIEIR YGIP-W & YGIP I EE#Ar, M— AT
J7 Zikt i %438 YGIP-W HEAF 5N 11.60% . K A
R -BRERE I 2 b B B, AndE h &I RS 7 B A
Y=5.628 X+0.071 6, R*=0.996 7, i+H ¥ T~
YGIP-W HIEBE SR N (92.48+2.75) %. K
FH A1 32 B 2R E I e WS R S = o0 4, A 22 1
BN Y=7.221 X+0.037 3, R2=0.9978, it

—URIVATR (NaCD < 2k

YGIP-W

0.8

YGIP-0.2 0.6

(=]
~
NaCl/(mol-ml™")

0 20 40 60 80 100 120

1 YGJP & DEAE st B F Rk ikt iithsk
Fig. 1 Elution curve of YGJP on a DEAE agarose ion
exchange chromatographic column

AR EoR YGIP-W KIS & 80 (1.87+
0.14) %. KXH BCA HHEEMMTIEED S E,
PRy £ R A 5 FE 8 Y=0.831 X+0.154, R =
0.998 4, HHEBHELR YGIP-W HIEAESEN 439+
1.65) %o SATEEFUII YGIP-W =& Hh R
g, SAEWSEEH, JUPASHERRRIEN .
3.1.2 MM RESMNE  RH HPGPC Xf
YGIP-W HIAHXT 73 F & 3 A g AT g « il 2-A
fii7n, YGIP-W [f] HPGPC % [H[%: NaCl ¥ 7 i 4t,
S AAE 149, 19.7 min AbFBH 2 A EHIE, K
YGIP-W fAAEESS — 1t ARIEFR#E 21 HPGPC
AR, SR ER 2 A EEIERFIIMX 5T
B RN 1.74X 105 F1 5.6X 103, 1 1.74 X105 il
5.6 X103 IESA 1 MIIRIRIE, £HTAEE 2
FAEH 73 o1 EE 4 1) 2 W8 5 80, HPGPC 45 A 15 9
YGIP-W Z/b 2t 2 P A [RIAR X 735 Jot & 1) 2 i 4H.
F PR 22 0 o

313 EAMLEER T WEl 2-B s, YGIP-W
£ 260 nm ALTCHA R IR, BN SRR
Jit, fE 280 nm AbRIGHIG IR, WIS AR
DR ARYI, IR BCA RAE RS R
3.1.4 FT-IRZHT  YGIP-W [#) FT-IR |3 22 50 H gt
RIS e g (K 2-E). 3422, 2935, 1420
em ' ) 3 ANEERIRUES R E O-H. C-H KIFFE
C-O IHZEIRSD, 1 654 cm™ AISRI UG K [ F2 0
O-H M 3RS0, 1M 1 349 em™! AWK H C-O
(25 fh PR3, 1 250~1 000 em™ U SIIE TR A A
C-O WIZadRa)), NEmgpELE Lyl R IA 3 ARk
. YGIP-W TERTEFE A ERIILH 3 /MR (1030,
1154 #1246 cm™"), KEHMLRGHERIAEAE. 927 #1818
em ! FIRUISCIE R BAAAAE B-D TSI . YGIP-W
EIEAE 1 740 cm™ MG EAVE, B0 YGIP-W A& H
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< 1.74X105  NaCl
S [\ s6x101)

) {1\ N

e [\ A

e [ \ A
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t/min
. =
‘ ].l
\ 867. u
\ V134909 2773 780100°
e A 1654531 4201.62846'%% 57172
293553 115477
4000 3000 2000 1000

viem™!

B
200 250 300 350 400
t/min
D
Gle
Gall| Man
F
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t/min
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206V 111 mmX200LM(L) 20KV 1.1 mmXS00LM(QL) 20KV ILOmmX2000

A: YGIP-W IR S & 1 B: YGIP-W HISSMOEIEI: C X S B B FAs i il 18] D: 58 /KRS YGIP-W IR+
AHEEE: E: YGIP-W MIZLAMGIE I F: YGIP-W 43t BB/ (X200, X500, X2 000,
A: HPGPC of YGJP-W; B: Ultraviolet spectrum of YGJP-W; C: HPIEC of monosaccharide standards; D: HPIEC of YGJP-W after complete hydrolysis;
E: FT-IR spectrum of YGJP-W; F: SEM images of YGJP-W (% 200, x 500, x 2 000).
2 YGIP-W HEAREMFHE
Fig. 2 Basic structural characteristics of YGJP-W

-COOH EfitH], BIAEHIERRR, Ahit:2hE, i)
R T T e 225 SR — B

3.5 BAPEARHT 13 A EBERTIR IR T
WEEERH 13 ANMgE (8 2-C), BT &ApEEST
T I S AN ], 5 L 13 AN SO HE L PR U T
%5, YGIP-W 58 & RI/KMA G 1S 1 il B oR
H 4 Mg (B 2-D), S8 IR A LA RT S0 2 LR
WA HERPER AN, YRR 10128
1.4 1 1.6, FHESHTEE RAEGESH YGIP-W AEH
PEIETRS, A2 hE.

3.1.6 SEM 7i#fr 200 f&HLEE T (Kl 2-F), YGIP-W
SN A, REMBONEHE, SMEChE
8. 7 500 15455, YGIP-W B g kg, #
M A, 2R £ 2 000 (585, FEMER
T AT AR R 254, v] B2 T 2 B A T
A EAE R, FECRA R

32 YGIP-W X} CCLIFES/MNRAFALEHHITFF/ER
321 XHMIEAFThRER IR s AL g R ILE 3,

LR b, BIAYZH/NRR VG ALT. AST 2T
B (P<0.01); SHAIHELE, YGIP-W #4254
S MLTE ALT F1 AST ¥4 AEFERE FEE, 3
OYGIP-W G & A PH 25 4 i s ALT A
AST FHEWIE (P<0.05), YGIP-W &7 &4 I
ALT (P<<0.01) F1 AST [FIFE FREIIE (P<<0.05).
3.2.2 XF CCly FFAF4efb/N R4 R B % . HYP
JRES BRI A ZURE st LK 4. HE
Pt LIRS R AT /N 25 R T i, o %%
PSR AL /N RN S5 R e AR, AT
DAETE R B R A IR S 2R3 YGIP-W
45 220 5 PR 2H 5 1 20 R S AR SR A AR A
HIEAFFEE S, HF L YGIP-W &R ik
HEMRBNEE . SR Yeta st BIEIR, x4/ R AT
HLUAEI R X ] WD B R AR AT B /)N
R A IR R e SR AR, BV X a1 Y
JA R RECRA A SHRAIAMLEL, YGIP-W %452
1 5 BH PR ZH P9 e SR AR S A AN TRV R s, S
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150

100+ *

ALT/(U-L™")

50+

0
IR B 50 100 FHMEZ
YGIP-W/(mg-kg ™)

X H LR #P<0.01; SEBIALLLH: "P<0.05
“P <0.01 vs model group, same as Fig 5.

#P<0.01 vs control group; "P < 0.05

2504

200

150 . #

100 5

AST/(U-LY

504

0
XHIR B 50 100 BHTEZG
YGJP-W/(mg-kg™")

“P<0.01, K5 [HE.

3 YGIP-W 5t CCL S AH M/ NRIMEEWAIFN (X+s,n=7)
Fig. 3 Effects of YGJP-W on serum biochemistry in CCls-induced liver fibrosis mice (x £ s, n=7)

HE #:ft §
(X200)

SR
(X200)

& 4

»
Nigw it

GJP-W 50 mg-kg™!

e ‘”\“i:{ |
g, r»‘\ ; \\"L\ & € & ; ‘Q‘

| /’%(GJP—W 50 mg-kg !

.,.AJ i

 YGIP-W 100 mgkg ! i e '*\/,‘hrsa'rgéza

INERBTLRLRRIE HE F0 SR &

Fig.4 HE and SR staining of liver tissue in mice

PL YGIP-W =iifl| 2 AR i 2% . HYP il SR
FrEgRILE 5, SXTIRAM, BRHFHA
P HYP Jii &2 R 30 (P<<0.01); HHRHAH
b, YGIP-W H25 25 H 5 R4 HYP it & /0 $0n %
T (P<0.05). RILBL YR E s B i
N, SXTRRAAAH L, AT /N SR 2 2R T i AR
EHN (P<0.01); YGIP-W &84 5 B4
SR AR 20 2 3 R B (P<<0.05)

323 XF CCly M4t/ NRIGIERERERIE W K
F ZE 7304 (principal component analysis, PCA)
LB 2, BRI AN YGIP-W & 20 2 1) i
TE R R ZE R, W RE 3 AP EFEAR 16s

=X
=
Eal
=
I
=

0

IR B 50 100 FHMEZE
YGIP-W/(mg-kg 1)
S

tDNA FPHI £ oA, 193] PCA B (& 6-A)
AT, KRR AR Y 20 FE AR T BLAY T, BEEH CCly
T-TRBEAE T /) B B T A 5 4 AR B S o, T A
RUH A YGIP-W A IEATT L3 FF, 1B YGIP-W
Ref® 51 kD /IN BRIV T8 TR S5 0 i A A8k

e, N T LR YGIP-W /N R 718 B
TSR AT PP AR, 43 BUAE T TR 25531
VAL YGIP-W -5 718 B B (1 B R 254 o 7217
KFE (B 6-B~F), FFEEIT (57.3£13.8) %
XTHRA AT, HREERER T (29.4+
8.4) %. AILHEIT (5.043.3) %FIMLkE ] (3.6+
2.1) %o CClL i FRENS B E M N T AT EE 110

5007 #i

400
3004

2004

HYP/(ug'g™)

100

0_
XHIR BEA 50 100 BHMEZG
YGIP-W/(mg-kg )

NRFFLEL HYP S 25 SR HMER (Xx+s,n=7)

Fig.5 HYP content and SR positive area of liver tissue in mice (x £ s,n=7)
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A: XERZH. BUMALR YGIP-W 4110 PCA; B: 3 AHIRHE T BAE] KP ERPIY T 2 b C~F: 2B R RUTE ) (O FEEE T (D).

AL (B FURERHIT] (F) BIAMXERE; G: 3 HAAREAME BT ERRCEY AT, LA (O I i3oR %8 OTU mK-FANK

I z A8450E: He SRR (B B YGIP-W 240 () #EANGIER S LESe 200 SRMA R "P<0.05

*P<0.01.

A: PCA of control, model and YGIP-W groups
abundances of (C) Bacteroidetes, (D) Firmicutes, (E) Proteobacteria and (F) Actinobacteria in gut microbiota in three groups

C—F: Relative
G: Heatmap of microbial

B: Average percentage of community abundance on phylum-level in three groups

distributions at genus level for each sample in three groups. Blocks in red and blue denote high and low z-score values of OTU sizes, respectively H:

LEfSe analysis of gut microbiota in control and model groups (top) and model and YGIJP-W groups (bottom); *P < 0.05

**P <0.01 vs model group.
Bl 6 YGIP-W ¥} CCLiFES/NREREMIER
Fig. 6 Effects of YGJP-W on gut microbiota in CCls-induced mice

[ (793£8.1) %, P<0.01], b 7JEEERTT [ (169+
9.6) %, P<<0.05] AKZEEIT [ (03£0.1) %, P<
0.01] MFFE, R HED TR EIT] (2.1+

1.9) %, P>0.05] BIF&, HARFEEMEER.
YGIP-W F-Hil)5, #FFHIT (57.4+£14.6) %, FHE
TEMERK (P<<0.01), JLFRIE RN R K,



* j— ﬁ 2024552 H $£55% B4 Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 4

* 1119 *

AILETT (10.4E£4.7) %HRLRET] (3.7£2.4) %
FEHREWNTE (P<0.0D), #/R YGIP-W il
1 CCls FEUN R HFAZ L .

TEJEACE b, XNEREEHT 30 BI4HE AT 1
(B 6-G), &1t 20553 #1 (linear discriminant analysis
effect size, LEfSe) &%/ (K 6-H), LLlgLDA>
3.0 NEME, SXRRAAHEL, CCLEFRELM T 9
M BT (LDA score>3.0, P<<0.05),
8 &, BFEIK IRFIHUA B 8 Parabacteroides~ “EI% B
J& NK4A136 4 Lachnospiraceae NK4A136_group-
TR B EKE )& Ruminococcus_gnavus_group- 751K
[KE R} NK3B31 21 (Prevotellaceac NK3B31_group)-
V- 225 J& Planifilum AT & Fusobacterium-
AMEJE Lactobacillus FE B8 Megamonas
=EEERRAS, 1 ANEJE, HEIKIKE (Prevotella_9)
(= BEXSG . YGIP-W [T FEZ 1 10 405 & (1)
=¥ (LDA score>3.0, P<<0.05), Hr 6 MiE =,
B FE K QB AT W 8 . R A IR -E K8
Escherichia-Shigella- iR B EREE 5547 K&
Sutterella. B JE NK4A136 HFHMF 1% & T
FEXGmn, 4 N E o HEIRKEE
Alloprevotella~ 1 S H B )& Muribaculum- 751K K

kk kK

J& UCG-001Prevotellaceae UCG-001 F1 575 K #F
Alistipes P13 FEREAR

3.3 YGJP-W M &R CCLIFS/NRATA 4L
BT IRER

330 XTIE R ThRE I Re iR AR Ak 45 R LA
7. SXPHAEA LR, BRI/ NRIIE ALT. AST.
TBIL. DBIL. IBIL 1 TBA EZF+&E (P<0.05.
0.01); HHMA LI, YGIP-W 4L1Mi% ALT. AST.
TBIL. DBIL. IBIL 1 TBA ¥JH REIFEERK (P<
0.05. 0.01). HiAEFRFEHE, SXmyAE =AM
Eb, BRI AR K4S ALT. AST. TBIL. DBIL.
IBIL Al TBA &2 7F& (P<<0.05. 0.001); #Xif,
A IniAERAMEE, YGIP-W bt ERAAR
fie do & BRK IS ALT. AST. TBIL. DBIL. IBIL
A TBA. 45 54278 YGIP-W M3 I3 LD B N
HEHCORIE -

332 XJ CCly 44t/ R 2HZ R BE 2% ). HYP
TR FFHLURE g L LA 8. HE Juth
SGERGIR, ORI I /N 25T T, T 2 MR
O s B ZH /N BRUH /NS R PR B RRR, AT WA
TE R 1) 2 PR R S A 23R8 YGIP-W 4H %%
YRR BRI S S SR PR A A 2 o R 23 « SR
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0 pa e 0
. S E= R
it A EEE T
- B2 B = g == E S EEE
= e E o == 2
mEZ =EZ &2
P 2 <)
Wi EL%e: ns P>0.05, “P<<0.05 “"P<<0.01 ***P<0.001, [&9. 10 [&.

ns P>0.05,"P<0.05 "P<0.01

**P < 0.001 between two groups, same as Figs. 9 and 10.

7 YGIP-W WEHFBE CCLIFSAALEN/ NRIMBEERNZIE (X+s,n=7)
Fig. 7. Effects of YGJP-W on serum biochemistry in CCls-induced liver fibrosis mice after bacterial depletion (x + s,n="7)
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SR Zefh (X200 i
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1 \‘}»j oo
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MEIPER O BARIER ¢ yGw-w iR L
= L & & f _ 7-"' v > 73
B8 /NRATLALFKE HE 1 SR &

Fig. 8 HE and SR staining of liver tissue in mice

Pett g IR, W2/ U SUN AR X AT I
DB SR A ARG s AR /N RS K B e
JRUURR, DAL X o ) DY B 2 R Bk Ais 5
FERIH AL, YGIP-W 4 HF 4 29 N i S R S 35 0
/b HYP #1 SR e &4 LI 9, SXTRAAML,
WEARIARF AN HYP B R E N (P<
0.01); SERAMEL, YGIP-W 4 HYP S EEZ
TR (P<0.05). RILELGtoig )i e mst 1 i
N, SXTHRAAARLL, BIRYLH /N BRSO D T AR S

wkE o
i

6

skk

SR PHPETAY %

XA R
R R

YGIP-W it %

&9

ZHAN (P<<0.001); YGIP-W ZH i R AR oA Y 4
BE TR (P<0.05). HE Jta5 R EoR, PubERE
Waje, SxtROmPAE RAM L, BAnPiARA N
B /I8 it 1 77 EE AR, A7 A K B 1) 98 PR 4T IR T
S ZRINFE; YGIP-W INHiA: 25 41 %8 R A 3= i
AR Pt E R A LR ENE. SR B
g LEoR, S INbUAE KA, A IndiA
RPN AR AR RER IR, H YGIP-W
ik HA AR NIRRT KRR B 3 . HYP

600 ¥ ns
S T L
i

400

200

HYP Fi&5 5/ (ngg ")

(=}
[l

paniel
TR
YGJIP-W

R nE &
MR E &
YGIP-W gtk &

INRBTLRLH HYP S EF SR PEMEI (X+s5,n=7)

Fig.9 Hyp content and SR positive area of liver tissue in mice (x £ s, n=7)
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FISR -5 45 B LK 9, 5t i i KM,
AP R AR ATALAAN HYP RESHEE
BmP<0.05); SHEA NPt A mAAH L, YGIP-W
mptAERA HYP ES2HIHFREE TR (P>
0.05). RIREARERFFERERER, 5
R AE KA L, BRI AR R A /N R
J SR T AR S 1 (P<<0.001); YGIP-W hndid: 2
R R AR NPT AE RAH R EE TR (P>
0.05), [FIAEHRE R YGIP-W il i TR A AR B
HE AR o
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(a-smooth muscle actin, a-SMA) F1 CoL-I FRiA ]
M Real-time PCR 258 LK 10, S5xHHEZHLLAR,
BEAVZH /N FRFALZY 0-SMA FlT CoL-I mRNA FRIE /K-8
EFE (P<0.001); SHAIALLE, YGIP-W 41/
HFHZR 0-SMA F1 CoL-I mRNA 357K A5 AN IR R
i (P<<0.01. 0.05). PRI G, SHEIIPTAZR
AL, BT RGN RITHZ a-SMA AT CoL-1
mRNA FiEKTFEETE (P<0.001); #Rif, S5
e KA, YGIP-W i RALABERR/N R,
FFHZR a-SMA A1 CoL-I mRNA Fik/KF- (P>0.05),
SERPTR YGIP-W HIIhl T4 A B B AR P o
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#%% g
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Fig. 10
4 g

ZHER—R TR RS TRE
W, BUARHEFE COIF B 2 2 Hh 2 — R E g 1
VIR, RIUHAREGUME .. RN KGR
JEARUT . PRI DA PUm #5176 N I 2 Fh D) RE3-251, o
2R LHNERE, WRCRE IR H, Rz
WHARGHFI . —, KIALOR, Fdhzizy
R ot FER (B 9 22 B AE B SR IR M /N 43 T Ik
gy, BIAAEYIBR. BEER. 65385, ZHHERNH
FH EEAELE M — AR T, BT
ASONRIIFER, WFRAHEERZ . AR E—T
FILB) 2 B8Ry, FF A\ rh i) 25 45 2006 1 2 0%
YGIP-W, HAREIL 11.60%, 25255 % M
YGIP-W B 53 P 4eein i, $n2hizk
5> YGIP-W & — B Rl B SIS M) i i 2 — o
YGIP-W 2t YGIP i 550 & A fig, 2Kk
JR BT, E TR T R e % A 555 ) 25— 58 A% T WO B
KT F AR, RERR P e, R MR

a-SMA and CoL-I mRNA expression of liver tissue in mice (x +s,n=7)

FRUEE . ARFFLr, BERERRATIN, SO 2 R 3BT A
FT-IR Z3tirAs 2 R 350E B YGIP-W it 2 4,
JUPAEERERR, 5y St —a, R3]
YGIP fE55BH & T Ac i fia i) ERF &3, ANEAE
AT AN HFEIHT RN YGIP-W & 2 FUNE . Fil
M. HERFERARENER R, HYmmECy 1.0
2.8 1.4:1.6, FEMEAENEZ YGIP-W & &
Z 02 HpE, FREH R AL S R I RE T
ZHE, RRMREFZLPREEZE, Fik, 3841
A BN YGIP-W 2 i SR BB AR SRS,
- FUHE A H 25 05 0 AT 58 LA [R1 S AL 1 4 22 B T =X
e (HREFEME, —SRmAm. b,
FA& UL MR 2 8, % 6 Bk 2
A2 WIS S R SR B R, BR T
R 4Bl EEAHBRADEE . ABE. RS, H
X BT AE YGIP-W IR, HED AT fEfE
F| YGIP-0.2 5 YGIP-0.5 45, {HIXA™ A& 5
T B 22 WER S 1E rh AR AL B B A Ak, I8
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BRpit— D0t 5eE i

BT 2 hE ORISR 2%, ARSI FE
2D, ST 20 0 IR G Qo] A 35 25 3 2
NHE 2 A 7 B R 2 I e — o AR, Bk
B8 2 BB T UE S B RS 2 R DA OC, E
Tk S0 T B R R 0 22 PP 1S B B AR 200,
ZHER AT ERR R EEY N, K, iR
R 2 BEAE LI e st | — SR ERAR .
AT B YGIP-W X CCly 15 5/ R AT A4t 1T
TiAE 51875 i BREAH IS, X YGIP-W Tl 1Y
INERE BT T obre AWEREARKIL T YGIP-W
REfS 103 CCly 51 A/ BRI 38 B B 45 1784k, IRl
EHAERBA YIGP-W FHSERAEY T YIGP-W K
FEPU A A B E o] B 5 R4 I 18 R HE A OC
{H2 YIGP-W HAd 2 B FE i 4% 18 o B R
PEIEANE RE, LI fo i iz s A AR =, A
TR, KEMRIIR, WA, SRR
SERIFIEYE? 3R YIGP-W i 738 B RF AR 5 a3k 17
BEAERIETEME? At — Dot s . ARutsh+
SMETFIIENIZALE 16S tRNA M F45F kI, 1E
P s &S, IKIREIUAT B )& Parabacteroides 24k,
RNEE. SXIRAML, AN RIE(E K CHE
AT E R R, YGIP-W A] [Bl X FhAsfl . &
A B 5T Rk E K KA AT Parabacteroides
distasonis WA RN/ EL NASHPT s 5038 /)y BRAC 1
CRENEFNAEERERS); b e 0k P EIUMT B wT e i 1
REABRAC U 2 i AX 4Bk (thioacetamide, TAA)
N85 2 R E Bk B = 1A Bl (methionine-and choline
deficient diet, MCD) R &5 1/ U £F 4E 1020,
FEIMARES & IRTER, W UDCA A LCA ATE A
E ) BSH & PERY; IR RHT 74k 5 NAFLD. B
A ) LA AR J8 38 RN 41 44k 35 i TE K IR
Rl FOUAT TR 7K P BRI I 2 LR R Bt 98 350 3 B
IoEK ER BT T 7] A5 Rl e A P FH i P P R
FELZ IRt R, A Fi3 s — BERI YGIP-W I fg
JE B T i TE K PRI 1 45 G T AL, (H%
I A R N — SRS .
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