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colitis, UC) /NREIEITTERREHVLE . F33E (6 = 2GR AE (il 5 328 R 6B A M 2% Chigh-performance liquid
chromatography-evaporative light scattering detector, HPLC-ELSD) X} FAMP 2l Bt T5E; KA OISR (gas
chromatography-mass spectrometry, GC-MS) ¥ FAMP Sfi2H i AT 73 Hr. CSTBL/G /NERBEHLAY Juxd FRAH . BEBUZH . MRt
BE (0.53 g/kg) ZHAI FAMP k. 1. &#I& (1.8, 3.6, 5.4mg/kg) 21, £ 8 K. BRAHELAN, HAR /NN 2.5%
MRS (dextran sulfate sodium salt, DSS) JKIEWRESL UC #RL, A TA4MT-HG, Bl FmiGEshE % (disease activity
index, DAD P& H/PNRIZRIZRE: MELHKE, RHAPARAFL (hematoxylin-eosin, HE) Heta Ml 5% /N 1) 25
TR A 3R TSN R B AR £, R ELISA %€ (i H MR 3R AL Al F-a. (tumor necrosis factor-a, TNF-a). H4H
i/~ %-6 (interleukin-6, 1L-6). IL-10+ IL-17. IL-22 [J7KF; KA qRT-PCR £l %-2H /)N R &5 B 4H 40 B % 55 -1 (zonula
occludens-1, ZO-1D. W&EHA (Occludin)+ ZEHEHA-1 (Claudin-1)« HiEZEEH-2 (mucin-2, MUC2). F5&FEZMK (aryl
hydrocarbon receptor, AhR) FIZHfE AR P450 FK AR 1A1 (cytochrome P450 family 1 subfamily A polypeptide 1, CYP1AI) ]
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55 A 16S IRNA W7 HE ARSI & 20 /)N BRSS M5 b i B BB 2 RE I 100, A58 FH 8 v B8R €1 R X = JUARAT Cultra-high
performance liquid chromatography-tandem mass spectrometry, UHPLC-MS/MS) Jll5E#{H &8 . RIREIR 5-FE L. 3-1
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Abstract: Objective To explore the therapeutic effect and mechanism of bran-fried Afractylodes macrocephala polysaccharide
(FAMP) on ulcerative colitis (UC) mice. Methods High-performance liquid chromatography-evaporative light scattering detector
(HPLC-ELSD) was used to determine the purity of FAMP. The monosaccharide composition of FAMP was analyzed by gas
chromatography-mass spectrometry (GC-MS). C57BL/6 mice were randomly divided into control group, model group, sulfasalazine
(0.53 g/kg) group and FAMP low-, medium- and high-dose (1.8, 3.6, 5.4 mg/kg) groups, with eight mice in each group. Except for the
control group, mice in other groups were subjected to establish UC model by periodic administration of 2.5% dextran sulfate sodium
(DSS) solution. After drug intervention, the disease severity of mice in each group was assessed via disease activity index (DAI). The
length of colon was measured, hematoxylin-eosin (HE) staining was used to observe the pathological changes in colon tissues of mice
in each group. The spleen index of mice was calculated, the levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), IL-10, IL-
17 and IL-22 in serum were measured by ELISA. qRT-PCR was employed to detect the mRNA expressions of zonula occludens-1
(ZO-1), Occludin, Claudin-1, mucin-2 (MUC?2), aryl hydrocarbon receptor (4AR) and cytochrome P450 family 1 subfamily A
polypeptide 1 (CYPIAI) in colon tissues of mice in each group. Western blotting was used to assess the protein expressions of ZO-1,
Occludin, Claudin-1, MUC2, AhR and CYP1Al1 in colon tissues of mice in each group. The diversity of gut microbiota in the feces of
mice in each group was analyzed using 16S rRNA sequencing technology, and the contents of tryptophan, kynurenine, serotonin, 3-
indolepropionic acid, 3-indoleacetic acid and indole-3-lactic acid in the feces were measured by ultra-high performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS). Results FAMP was primarily composed of mannose, rhamnose,
fructose, arabinose, glucose, and galactose, with a molar ratio of 68.07 = 4.10 : 4.17 : 2.11 2 1.72 © 1.00. Compared with model group,
FAMP significantly alleviated symptoms such as elevated DAI scores and shortened colon length in DSS-induced UC mice (P <0.01),
reduced the levels of pro-inflammatory cytokines TNF-o, IL-6 and IL-17 in serum (P < 0.05, 0.01), increased the levels of anti-
inflammatory cytokines IL-10 and IL-22 in serum (P < 0.05, 0.01), regulated the expressions of key genes and proteins in the intestinal
mucosal barrier (ZO-1, Occludin, Claudin-1, MUC2) and tryptophan metabolism (AhR, CYP1A1) in colon tissue (P < 0.05, 0.01),
improved the disrupted levels of tryptophan and its metabolites (P < 0.05, 0.01), and restored the dysbiotic gut microbiota diversity in
UC mice (P < 0.05, 0.01). Conclusion FAMP exerts a repairing effect on the intestinal mucosal barrier in UC model mice by
regulating tryptophan metabolism pathway.
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(50+10) %, 12h/12h AR TR . it s
I R 25 K S B AR RS B 2 AR H it
#E (HEHES 2025005).

1.2 Zh%

FIAR (5 20250315) 1 [ %S B B 25\)
AIRAF], HklEEEL (5 20250822) W H =11k
AR A R ST AR, S TR R Rk
BEAR D NECHFRECRBEBEY AR A
macrocephala Koidz. () TR 25 . RARHVNE JEHE
W/NZZ Triticum aestivum L.ZERIIAN Y
1.3 Zam5is

WA ME. HBEM. R (L5 a5h
PS020418. PS021043. PS020790, Jii & 4> ¥ty >
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L TR AR BE CHE 5 2 0 8 wkql8101505 «
wkq19030109, Jii & 74035 >98%) 4 H VY 1|45 4 7e
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A. KX9441-A. KX2176-A. KX2270-A) W H Lifg
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ZiHEH-2 (mucin-2, MUC2) —#i (LS5 0HH
00173683, 00173869 00183199 i H #liX = /&4
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iR BEER W] HFA (Hib'5 WP25050811. WP25060605
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K RBHEA PR A D5 TL2010S BUH AU BEAX (b
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BIO-RAD A7]); LAS 500 A stk g% (3
Syngene A F]); 3k15 BIA SO HL (32 Sigma
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HehIse it 4, RIEG &G IFmd sy, &
FEHTFIA VR TE, HIEERIP B RZHE.
22 FRWBARZELEENE

KRR AR ZHE &, Ik IS RG]k
1.0 mg/mL B2, 4 0.22 um JERJER )5,
SR FH i O AR €1 B B ZE RO B A T 2§ Chigh
performance liquid chromatography-evaporative light
scattering detector, HPLC-ELSD) #4734, TSK-
Gel G4000 PWXL 434 (30 cmX 7.8 mm, 10 uL),
5 B4 KAE R EnAE, AR 0.3 mL/min,
FE#R 25 °C, HEFEE 10 ul.
2.3 FREBEARZHER BPEE K S

R EFRIERIS AR ZHE 5.00 mg i 3L TR
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1, NN 2 mol/L =4 2.1 (trifluoroacetic acid, TFA)
W 4mL, BIOJE 120 C/KM3h. BAEHEFIRE,
IR, LA EST, REERME, BT TFA 5k
B, FEEKEEP= R InN 3.00 mL &K AR, N
A 25 pg WIEEHT 30 mg MIEALEN, =RIRGIER: UK
BEERUR 1T pH 2 6, B TR A
AHEE 6.00 mL i, AT EEIZERE6 X,
FHols B I BSEL T 1.50 mL AIAERE 1.50 mL,
FEEHT 110 CxPE 3 h, KNFERHESK T, I
A 5.00 mL SR, FFH 5 mL @Ak E PR 6
U, FKM; &5 EINTE KRR K i3S, o
0.22 pum JE B A T AOAH 6 B 1 ( gas
chromatography-mass spectrometry, GC-MS) 43T,
19091X-233 B EAEFE (30 mX 250 um, 0.5 pm);
WANE S AR 1.00 mL/min; #HFFE 1 pL;
ANori. FEPFHE: EIHRE N 120°C, LLS C/min
FHEZ 200 “C; LA2 C/min JF & 202 “C/min, {3
I min; L2 C/min F+2 215 C; PL20 C/min Ft &
270 C. RHAMFEEE AR (ED, Bl E
70eV, BEFIRIRE 230 C, PUMATRE 150 C, N
HHLE 34.6V, [SIGESHIE 1.388kV, 9% 2500,
FIHEEE m/z 40~450, FH5E] 331 ms.
24 DR, BERE%T
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W RS UC /ANRBLRY, BRI AR: &R
i 5 d B DSS W, J5 5 d KR 4EEK, 16
W3R, BTG 30d, HAxtiga ey
FHRH A K o SRR, &25 2541 /NR ig AH 2
) (10 mL/kg), XFHRRAAFIBERIL ig SRR R4l
K 1R, HEER42) 30 d.
2.5 &ERETNIEE (disease activity index, DAI)
T4 E

TR g 25 ITE], WS- /N AR B . R
FE2s M AF A% W 3E T DAL 5> . DAI ¥F2rFrifE: 14
JRETC N FEREALMEE, 04, 1%<k
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I S%<AKJFE N FE<<10%. 25 SRR HLAE G E
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AT RPR S 2 ) AL g, 3 7 A5

B NFRIE R > 15% FF M8 5 AR T 0B S A7
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2.6 BEEEIEHONE

LA S, BUNRME, REHIDRAE,
THE AR 2L

AT e £ = AT o /0N B T 1
2.7 ZERARATRIEFE SR

BUNREE W, WeKEE, BamHSE 4%

RHEREE, HERanaE. YA, Bk, 95

ARZAPLL (hematoxylin-eosin, HE) Jeti. MisK. A
SRS, TR TSR A SR A TR .
2.8 ELISA /)R I 55 = R FE E F 7K

NERURRIEE S, H PYBLER M, = E E 2h, 4 C.
12 000 r/min &0, WEEIMIE. %M ELISA 56
Vi A5 %€ 1f3E o IL-64 1L-22. IL-10- IL-17. TNF-
a 7K
2.9 qRT-PCR #MLERALELRH ZO-1. Occludin-
Claudin-1. MUC2. AhR 1 CYP141 mRNA &i&

SR AT A 77050, BUNRR &S5 ImZH 2 100
mg, KH] Trizol WFHRICN R4 A LU RNA,
T S5 i cDNA, DL cDNA SRR T4
SR ZR N 20 uL, ALFE cDNA 1 pL, RS
% 0.4 uL, Power SYBR Green Maste Mix 10.0 uL,
T AWK EE T RA AR 20 Lo KK
95 CHIAM: 30s, 95 CAESs, 60 ‘CiBK 30s,
HE 40 MEH. LA GAPDH ANZ:, F 278803k
HHE&HEMALR T Z0-1. Occludin. Claudin-1.
MUC2. AhR F1 CYP14] mRNA Fikf. 5I¥F5)
WE 1, 5IHAETAEM TR (B BHAERA
H A R
2.10 Western blotting &N Z5fA4AZRF ZO-1.
Occludin. Claudin-1. MUC2. AhR 1 CYP1A1 &
SES

BUN & f4H 48 100 mg, I\ RIPA SRk
ITIRIE AT, 4 °C. 12000 r/min B0 30 min, Y4
3L fEH BCA A EGHENE R EIRE,
W A REA B IR [F—/KF, &K
PO S %% 8RR . |AMME T R
BN-SR T I I R B I FLUK, % 2 PVDF IR, B 5
AN—H0 (FRBEELBN 101 5000, 4 CHEEEH;
TBST 2P 3 ¥, K Smin, MAZHT (B
BELLFIN 12100000, =R E 1h, TBST Ziil
EEWE S K, K S mine KA ECL 4h2% K OGHHHAT
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Table 1 Primer sequences
514 LiF5IFs (5°-3) TSI (5°-37) 514 )1 Bt/bp
GAPDH ACAGCAACAGGGTGGTGGAC TTTGAGGGTGCAGCGAACTT 183
Z0-1 AGCGAACAGAAGGAGCGAGAAG TGGGCTTTGCGGGCTGAC 116
Occludin GGCGGCTATGGAGGCTATGG GGAAGCGATGAAGCAGAAGGC 102
Claudin-1 CCTGGCTTCTCTGGGATGGATC CTGAGCGGTCACGATGTTGTC 97
MuUC2 TCACCGAGCACATCACCTACC AATCCAGCCAGCCAGTCCAC 94
AhR ACATCATCGCCACTCAGAGACC TCTCGTACAACACAGCCTCTCC 114
CYPIAI ATCTCGTGGAGCCTCATGTACC CCGATCTCTGCCAATCACTGTG 94

SRS, FEAE ] Image J A7 M 465 K AR
2.11 EEFFERFZHMEHAR

B2/ BREAE, BT 78 /S b ok
R F R & B AR IUREAS L DNA; J%F DNA
FEAIIREE S S AN e B AT AT, 3 LA A& 1Y
&t DNA AR, EFXT4HE 16S rRNA K V3~V4
A[AR X P HIHEAT PCR 38§37~ aifk., IRIE
B MRS, MERSR AN SCRE . SO
LR PR A, R A e I A e B o
PRI 25 R TR . PHERS IR TR I
BT o 5 B ZHREMED AT VORI RE K 2 Rt o i 55
EUME BT
2.12 EFEPEFBREERSESINEREEEMR
2.12.1 BRI SIRSCERT ED O m Bk
FREUA2H /N FR 250 80 mg, S 400 uL 4ii/K (&
5 ng/mL BEFRATHIRAD AT 1 I/ INNER, {5 ZH 2t
FEAUTEE 60 s. 4 ‘C. 8000 r/min &.0» 10 min, 43
& EIER YTEE I 400 pL BEE (% Sng/mL
BEEE AT AN, EEFEE LR, 8 BiER.
] AR FITTEE PN 400 pL 2 (% 5 ng/mL BEfE
AR, HEEVEEOEME, 55 RIS 63
W EEWR, 4 CHE 12h )5, 12000 r/min 251> 30
min, B EIEWOE 0.22 pm ML, HE4T0HT.
2.12.2 i 44F  Waters Acquity UPLC® BEH Cig
B3R (100 mmX2.1 mm, 1.7 pm); A3 30 C;
TANAHN 0.1% R ZKIER-0.1% F IR ZIFVE (B

BEEEVEAL: 0~1.00 min, 2% B; 1.00~4.00 min,
2%~20% B; 4.00~5.00 min, 20%~30% B; 5.00~
8.00 min, 30%~60% B; 8.00~9.00 min, 60%~ 100%
B: 9.00~11.00 min, 100% B; 11.00~11.01 min,
100%~2%B; 11.01~15.00 min, 2% B. FFHE
0.30 mL/min; £ 5 L.
2123 JRiG &M CRAHEBIZE S FIE Celectro-
spray ionization, ESD), IEE #0172 20 M I
Ml Cmultiple reaction monitoring, MRM), E4IFE H
JEN 3.0 kV, HEFLHEN 30.0 V, ETFIRIEE N
150 ‘C, Wi AN 500 C. 6 NMFIPIH i
RN 2.
2.13 EEES e SRR IR KIS

I SPSS 27.0 #AF, g “2.117 T T s g A
)BT Topl0 Z5 55 “2.127 TN &tz B Qi
V)& w37 Spearman AL, KL R
AT T AL 2
2.14 GHES

SEESEHE DL X £ s Ko, A SPSS 27.0 F Al
TG Mr, 22 2H R LA A PR 35 07 290 T o
3 %R
3.1 FRBAARZEMAEELEE

WK 1 prR, BRI EARZHE HPLC Bl 25—
W, FEERIS AR Z AL R 3 — 2 0
3.2 FREBEARZHER BYEERK S

HHE 2 oA, BRI AARZHE R R H &R, &

®2 FPNYIRRIESH

Table 2 Mass spectrometry parameters of test substance

R Q1 m/z Q3 m/z 2 F 5 B ] /ms LREHE/V b pE /v
BER 205.100 188.100 30 30 15
RIRE R 209.100 146.000 30 26 30
5-F iy 221.100 204.100 30 15 17
3-M5| R TR TR 190.100 130.100 30 30 27
3-W|% 21 176.100 130.100 30 39 26
mg|Pk-3-FLIR 206.100 132.100 30 38 31




PED 202611 5 H£57% $ 218 Chinese Traditional and Herbal Drugs 2026 November Vol. 57 No. 21 « 8515 «

0 5 10 15 20 25 30
t/min

1 FKIPBEARZHE HPLC &i%E
Fig.1 HPLC chromatogram of bran-fried A.

macrocephala polysaccharide
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25 50 75 100 125 150 17.5 200 225 250 275
t/min

I-H#EE 2-BRZ20E: 3-WUEE; 4-SL0E; S-FTRAAmE: 6- &M
TR
1-mannose; 2-rhamnose; 3-inositol; 4-fructose; 5-arabinose; 6-
glucose; 7-galactose.
El2 BEES (A) MRLBERZHE B) HRHEER
o
Fig.2 Analysis of monosaccharide composition of
standard monosaccharide (A) and bran-fried 4.

macrocephala polysaccharide (B)

ZobE. BBE. PTRARE. FATNE. EIMEARL W
IR 68.07 1 4.10 : 4.17 : 2.11 : 1.72 & 1.00.
3.3 HUIBEARZHEXT UC MR DAL FES HIEN
W 3 fros, GRS 2597 W), SRR ZE
SRS PR BRI R B, R EP AR, (IR
W, TNLESRE . EEAERE 1AW, BAA /)N
SR B AR AR R I B UC SEAR, B H AR

- X R
4 - Y
’;’; MG
f’? 34 HH FAMP 1.8 mg-kg™!
B %9 + FAMP3.6 mgkg'
g 24 o -8 FAMP 5.4 mg-kg™!
1 /LJ/"/

0 5 10 15 20 25 30
t/d

FAMP-#k10 IR 28 SxRRALL: “P<0.01; HRBALLE:
#P<0.05 *#P<<0.01, E6~9. 14 [d.

FAMP-bran fried 4. macrocephala polysaccharide; P < 0.01 vs
control group; P < 0.05 #P < 0.01 vs model group, same as figs.
6—9, 14.

3 HIARZHEN UC /IR DALIESHIENG
(X£ts,n=398)
Fig.3 Effect of bran-fried A. macrocephala polysaccharide
on DAI score in UC mice (X s,n=38)
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Table 3 Effect of bran-fried A. macrocephala

polysaccharide on spleen index of UC mice (X +s,n=8)

2H5) i E/(mg-kg™) JERBIE 48 200/ %

PagiGe — 3.154+0.22
it — 5.40+0.40"
ML e 530 3.9340.24%
ISR ZHE 1.8 4.1440.42"
3.6 3.96+0.30%
5.4 4.0940.21#

SO RAE: "P<0.01; SEBAE: #P<0.01.
**P <0.01 vs control group; *P < 0.01 vs model group.
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Fig. 4 Colon length of mice in each group

e

HEE

D ......‘

/NBREE B BT b R GE AR, AR 25 B 1) LK
BARGEMMIRIE, BRZEGEHIR, IR K,
SRR, S54RI R 15 Dl sh
RBNVAFEFE s, S5 R0E b R 45 038 5
B, REES MR EE TS, RIEAH
R Bl R 4k .
3.6 FHIWBAARZHEX UC NRILEHLIEREFK
a0l

WK 6 AR, xR b, #5704 /) B
e B H T IL-6. IL-17. TNF-a HI/KF 8 3E T e
(P<0.01), PR F IL-22. IL-10 F7KF 5535 PR
(P<<0.01); 5BV LA, %45 2520/ RIS 1L-
6-IL-17 #1 TNF-a [f17KF & & K (P<0.05.0.01),
IL-22 F1 IL-10 /KPR EF & (P<0.05. 0.01),
FKFFRID AR ZHEEA T UC /R SE R 77K
HITER .

A.

ag <)

FAMP 3.6 mg-kg™

FAMP 1.8 mg-kg™!

LT A RN IR, W O kAR b A i .
Red arrows indicate inflammatory infiltration, blue arrows indicate crypt structure damage.
5 HIAARZEI UC /MNREFELFBETILHFNG (HE, X400)
Fig. 5 Effect of bran-fried A. macrocephala polysaccharide on pathological changes of colon tissue in UC mice (HE, x 400)
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Fig. 6 Effect of bran-fried A. macrocephala polysaccharide on levels of inflammation-related cytokines in serum of UC mice

(X+s,n=8)
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Fig. 7 Effect of bran-fried A. macrocephala polysaccharide on mRNA expressions of ZO-1, Occludin, Claudin-1, MUC2, AhR
and CYP1A1I in colon tissue of UC mice (X = s,n=38)
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Fig. 8 Effect of bran-fried A. macrocephala polysaccharide on protein expressions of ZO-1, Occludin, Claudin-1, MUC2,
AhR and CYP1A1 in mouse colon tissue of UC mice (X £ s, n=3)
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Fig. 9 Effect of bran-fried A. macrocephala polysaccharide on a-diversity of intestinal flora in UC mice (X + s, n=6)
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