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4, PEFBFEE SR TRV, b 100190

# E:. HW MHEEKZHE (Ustragalus polysaccharides, APS) "4y S5l tH 2 Fh2¥E APS-1 X 4> FH & >2X 10,
APS-IT CHIST TR 1X10%), BAMG APS. APS-I. APS-IIN A RAEG B4 (dextran sulphate sodium, DSS) i S 17N %
ISR IIT . T3k X APS-1. APS-IGEAT /3 Bl 4%, FEHHTAHN > FE . WERERR O & BpE 4l sl DL R e T i 12
J M E . B BALB/c /NRIHELE ISR, 7374 F APS. APS-I. APS-II, ic3R/MRIZEMIGESNIFEE (disease activity
index, DAD Wb, &K, BATRE. FFIEREG RABAR-FL (HE) REMELHALREEL,; WESmER
it SE AL PIEE (myeloperoxidase, MPO) & PEF] Thl AHS<4M A ¥ IpI R SE A F-0. (tumor necrosis factor-o, TNF-o)+ v T-#
% (interferon-y, IFN-y) LK Th2 MU T A A %K-4 (interleukin-4, TL-4). IL-10 /K°F; R qRT-PCR il 45
Y TNF-a. IFN-y. IL-4. IL-10 mRNA £i&; S EN e mAHSR T MR T F T (transcription factor T-bet,
T-bet). GATA Z545 % 3 (GATAbinding protein 3, GATA-3) ZKFAKIE, I APS. APS-I. APS-IJT#. 455 APS it
A 2 NHSY APS-1. APS-II, HARN 2 F R HI>2X 106, 1X 104, BEEERR R 205000 9N 26.25%. 1.62%. Hphss R 5
7N, APS-TRI APS-TUHA HHH ZEhl . RZHE. LIPEREER . AIAINE. LILpE. PR AMELLR, APS-THHBEME. BlH a2
BE 5 EEI KT APS-II. BEHERAE R TR, APS-ILL 14 BEERIR S HER 1,6 BRI EIME AL, APS-TILL 14 R & 05y
F. GHAHLE, APS-IREFEUCHELSMHKERFIC. MR DAL W38, RVEA IR Fa SO i S I AR RE IR (P<
0.05. 0.01. 0.001), JHIRLEGALFILIG, PRI AL MPO JEHE & TNF-a. IFN-y /K (P<<0.01. 0.001), FFm4h
LA IL-4. TL-10 7KF (P<<0.05. 0.01. 0.001), FIHZHAEL TNF-o. IFN-y mRNA FIAF T-bet £ HFRIA (P<0.05.
0.001), i IL-4. IL-10 mRNA FIEF GATA-3 EHKIE (P<0.05. 0.01). i APS-TI{E MPO &4 TFN-y /KT LA R IL-4.
IL-10 mRNA FRiEH T-bet. GATA-3 EEARAFHEHAME TR ZEER . 45RERH APS-Dm ML % 5 1R IT SR T
T APS-II. 4518 APS-LE APS W7 tE&s i R M R 2y, FEME T aE SRR S &, SHIOMEL sy
AR, APS-IIRIT I 45 M 2 v] BEE AT Th1/Th2 Sl FAgsisl.
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Abstract: Objective To isolate Astragalus polysaccharides-I (APS-1) (relative molecular mass > 2 x 109) and APS-II (relative
molecular mass 1 x 10%) from APS, and further clarify the efficacy of APS, APS-I and APS-II on dextran sulphate sodium (DSS)-
induced ulcerative colitis in mice. Methods APS-I and APS-II were isolated and prepared, relative molecular mass, uronic acid
content, monosaccharide composition and glycosidic linkage were determined. The BALB/c mice model of ulcerative colitis was
established, APS, APS-I and APS-II were given. The disease activity index (DAI), colon length, spleen index and liver index of mice
were measured; Hematoxylin-eosin (HE) staining was used to observe pathological changes in colon tissue; The activity of
myeloperoxidase (MPO) and levels of Thl related cytokines tumor necrosis factor-o. (TNF-a), interferon-y (IFN-y), as well as Th2
related cytokines interleukin-4 (IL-4) and IL-10 in colon tissue were measured; qRT-PCR was used to detect the mRNA expressions of
TNF-a, IFN-y, IL-4 and IL-10 in colon tissue; Immunohistochemical method was used to measure the expressions of T cell specific
transcription factor T-bet (T-bet) and GATA binding protein 3 (GATA-3) protein in colon tissue. The efficacy of APS, APS-I and APS-
II was compared. Results APS was composed of two components APS-I and APS-II, with relative molecular weights > 2 x 10°
and 1 x 10% respectively; The mass fractions of uronic acid were 26.25% and 1.62%, respectively. The monosaccharide results showed
that APS-I and APS-II were both composed of mannose, rhamnose, galacturonic acid, glucose, galactose and arabinose. The proportion
of mannose, arabinose and galactose in APS-I was higher than that in APS-II. The glycosidic bond results showed that APS-I was
mainly composed of 1,4-linked glucose and 1,6-linked galactose, while APS-II was mainly composed of 1,4-linked glucose. Compared
with model group, APS-I could significantly improve clinical symptoms such as decreased colon length, decreased body weight,
increased DAI score, increased spleen and liver indexes (P < 0.05, 0.01, 0.001), alleviate pathological damage to colon tissue, reduce
MPO activity and levels of TNF-0, IFN-y in colon tissue (P < 0.01, 0.001), increase IL-4 and IL-10 levels in colon tissue (P < 0.05,
0.01, 0.001), down-regulate TNF-a, IFN-y mRNA expressions and T-bet protein expression in colon tissue (P < 0.05, 0.001), up-
regulate /L-4, IL-10 mRNA expressions and GATA-3 protein expression (P < 0.05, 0.01). However, APS-II showed no significant
differences compared to model group in terms of MPO activity, IFN-y level, expressions of /L-4, IL-10 mRNA and T-bet, GATA-3
protein. The results indicated that APS-I had a better therapeutic effect on ulcerative colitis than APS-II. Conclusion APS-I is the
main component of APS in the treatment of ulcerative colitis, and its activity may be related to its uronic acid content, type of
polysaccharide and glycosidic bond connection mode. APS-I may treat ulcerative colitis by regulating Th1/Th2 immune balance.

Key words: Astragalus polysaccharide; Astragalus polysaccharide-1; Astragalus polysaccharide-1I; mannose; thamnose; galacturonic

acid; glucose; galactose; arabinose; ulcerative colitis; Th1/Th2 immune balance

TG Z M (Astragalus polysaccharide, APS) j&
TEES TR AR T MR R R 4y, RIS HAG ) i
TR -2, W AT R B B RS 2 B AE I 1 4 W R
(ulcerative colitis, UC) JGI7 H HA LI 4B,
SR LT T 2 2 LI R 2N &, T sailit
FET 3 Jo 5 1) 3 B 22 BB A b 32 A FH IR ANTE 28
AR AL AT R KR EE DT TSK & il — AL,
R APS T LA APS-TCHINH 431 B >2 X 106)
HAPS-II CRHX 73T L&y 1X 100 2 Mgy, I
KSR AN 2 AN i, i Ak
P M g% (e A FH B 5 IR 2H 40 /& APS-I1, ARSI 4
WV K APS-I67T), {HZJFRXT APS-IAT APS-
1 #4780 UC JEPERE . XL iR T oL 25
—UH A A WARIE .

KHFFHG APS HRHEFEN 2003 B R FH R e A
BEARAT 05, UASFEAERT 7> F B 1 APS-1CH
ST RE>2X100) F1 APS-IT CHIXI 2> T &N
1X10Y ABFERTSR, X UC /PNREFATIRIT,
KGHEASFIARNT 21 & APS fIPt UC 36k, w125
it APS. APS-I. APS-II 497 UC ®JRERI1E ML
#], FEXF APS-I. APS-II HEAT G5 R MRNT, $RITE5H)
ZrEIEERCR.
1wt
1.1 =4

SPF 2 it BALB/c /MR, 6~8 JHW%, 1A&JiiE
(20+2) g, M H b gEm R s sh ARG R A
Al, EWIVFATIES SCXK (5) 2021-0006. Zh47)4H
FETRE (254+2) C. FXHEE (50+10) % 12h
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WIS BRI A B . S SEIR 28 L P K R o

WA S B & R ot CHb#E S SXULL-
2018009).
1.2 %t

B CRUN 8] A 2017 48, AEKERN 54
kEWPER, 205 RFPREWEIREEAFE S
T B Astragalus membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao (TR . ZjAFFE 5l B A7
T P R B B 2 IRARHE 78 O R
1.3 ZAm5i

R R A (LS 200-075-1) T EBTRL T R
FR AR AR drdEdh H RN (b5 A600554).
B 2R (415 A600804) BT R AT #E (415 A610071)
FAE (LS A600215) . H A FEEEER (S
A600482) S0 H A TAY TAE (R A RA
Al PILPERE R AR S (S B21984) T H iR
AR PR AR, LA B bR i 5 2 50
KT 98%; 1-AHE-3-FBL-5-ME MMk (1-phenyl-3-
methyl-5-pyrazolone, PMP, #t5 B25309) Il§ 5 K
WA A A A SRR (S
P816702). fltH 5t (fit'5 C781604). Jo/K —H FEWE
B (5 D821476). WA LAY (35 S832753).
W W (Hib'5 N808856). Mk £ iz (k5
M813436 ) . TR M PH & T2 H M i (#t 5
A824461). BKMEERRREL (Ht'5 18121000 JosKntmE
({5 P816290) M H #3327 e MR AE AL RHE A H]
i FEAERR RSN (dextran sulphate sodium, DSS, #t'5
MB5535) I H KIEFECEMERGIRA T FIbHL
B (it 1A0250) LR TGHE/K (45 R1600) W H
R BRERE AR AT MEARIERE T - (tumor
TNF-0) A& v TME
Cinterferon-y , IFN-y) X 5f & F 40 HL /> & 4
(interleukin-4, IL-4) {7f&. IL-10 W{5&. #ET
EAYIEE (myeloperoxidase, MPO) 7] & 4 H
KNSR AR AR ;. RNAiso Plus 7]
(#t*5 9108). Prime Script™ RT reagent Kit with
gDNA Eraser 7] (#£5 RR047A). TB Green®
Premix Ex Taq™ IT 77l (#t'5 RR420A) HIWHE
HEEAMEARG IR A =] 5 8 B R e v (ks
fit'5 G110 FFLRE il ZE IR (k'S5 G1128).
BTG (S G1104). HAR L its
G1039). HARZRRER (L5 G1040). AL IRFI &
DAB %557 ('S G1212) S0 [H E4: RAEVRHY

necrosis factor-o ,

BIRAF: T 48k kK (transcription
factor T-bet, T-bet) ik ({5 A00404-1). GATA
#h4 8 M 3 (GATA binding protein 3, GATA3) Hifk
(b5 MA00593) 40 F eQ I 45 AR TR A TR
NGIP

1.4 4z5

CPA225D B Jjor 2 —4rHr k-1 (5[ Sartorius
AT)); RH digital B JHHEAs (FEE IKA A7)
RE-52 BUjiek & Rk #s ( Lig s EuAgs) ); GS-
NF500 &5 fr AU R e 73 5 %4t PES #)it GS-
IwDa i (_E#BUEAEMRHA R A D FD-1D-80
RESAGHTEN (bR S A R A
7] ); infinite M200 AR (it Tecan A 7]);
MH-2 B IRG & GRET T HAR DURAC S fliE A
FR/AH]); Eclipse Ci-L U 1EE FHYEHIRERHEE (H
A Nikon A 7] ).

2 FHE
21 AEIERT S FERE APS BHI&

S SCHRTIES), R F /K EREE T T 142 APS,
FREL 15 g TLEEM R, IIN 300 mL Z8187K, 90 C/K
BIEL 4 h, IAKRREAMYS & =R ORIERE
H, FlR KGR OEE, LI AR T4
N 90%, B B, WERTTIE H AR T ¥ APS
VT 2K K 5 me/mL VAR, I 11X 104
JENECE: APS 439 APS-I. APS-II (7E 7y Bt f b ok
Iy F-HEBE R A REER TR, 1 /N3 15 I AE &
F1IKEN T g AL e N S — D, R R
APS-1. APS-II AT, &H.

22 ZHEBMRNE

SHHROTIER, SRR - 5B
Wk, [RREEEOORVE . B RS IE ik (gel
permeation chromatography, HPGPC )43 5|l i€ APS.
APS-I. APS-IIFUFE & &, |AFS & PR S &
DA ARXS 737 B
2.3 EBPEERST

SR TS, FREX 10 mg 9 APS-I. APS-
I & T/KMREF, NN 6mLTFA (2mol/L) A
A AT KAR, KRN 110 °Co 7KAR5E RS HL
HAEIR R, DR IRAE R N B AT B 25
W =S, AN 1 mL KIS . BLH)
% 0.6 mL & ZIA (ZHEKARIK 0.2 mL. 0.35 mol/L
PMP0.2mL. 0.3 mol/LNaOH &% 0.2mL), 70 C
SN 30 min JE I 0.2mLHCI (0.3 mol/L) JR&1
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SJLOR IR E . A 1 mL &AM R
YRS HE. B, BEEXE 3 K. BEE
K 5 R A HPLC-UV #51

% 2% F: Unitary Cig B4 (250 mm X 4.6
mm, 5pm), IR AR (pH6.7,
50 mmol/L) F1 2.5 (82 © 18); &R & 1.0 mL/min;
FEIR 35 °C; AIYEK 250 nm; HEFEE 10 L.
24 EHEADH

SHEHRTIEL), T APS-1 & A WEEEER, 1F
AL AT R 2RI 5, KA GC-MS #4747
24.1 &JR  FRELS mg APS-I, A 1 mL £&T1
K, BEJEIIA 200 pL "k 26 (0.2 mol/L) 400
ul Bk WA (500 mg/mL), S 3h, MR
FER 25 Co RMARANREDH A 1 mL DEPE
% (4mol/L). 600 uLNaBDs (70 mg/mL), 4 ‘CJx
R, SN AR IR AN E T Ukisd, A
500 uL VKRR AT NaBDy {2 B A% 11, SR G 3EAT iE b7
BRELE T
242 HHEAL  WRHL 500 pL JE7K DMSO I JE
JE ) APS-1 91, 78 Ny fRE N AR o T i 28 4 (1)
NaOH-DMSO 7R £ ML 500 pL IIAHAF, 7 N,
R RIRE]. RS E T+, #E 1 mL CHsI,
BN MR, [N 30 min, 4555 I 2 mL
AT B I, TR RT . R DR
1R, SR RMNJE, TN 4mL &R 3 X,
BN 5 mL ZE0RK R E AL 3 W%, HAHEVMERTE
TN 1 mL £ & FKEMBHFGRT . TSR
W, PR TS I e 4. AR e 4, R
T HIEAP IR,
243 JKAEFEJE  HCH] 2 mol/L TFA, WRHX 1 mL
IINGEFERIFES, 78 No RS /K 3 h, /KRR
FER 120 C. KFEFTERSG, REMATKLEE, 1
37 ‘CZFx TFA. FIREGHIH A 30 mg/mL Bl &4k
NV 1 mL, SRR 120, BERESEEUE I 50%
VKBERR 500 uL HEAT AL, BHZE pH N7, FREG
YN SRBR B FH B 1A 4 g, i, BEd, Ifim)
PR REIMATEKHEE, 37 C R,
244 LB EJERBIERUS, RILCERE. TG
JKIERE S 500 pL, 7E No fR¥P IR 2 h, HEEH
100 ‘Co M TERSEE TR REmA 1 mL £
BT K AE SR R . 5 min J5, IO\ 2mL A
2mL EE KRS B EHATER, WEEA VA
T, IO S R e e AR

25 Th¥I9E. BEIR54%%

ANBRIERIPERE TR 1S, BENL N EH, B
RIH . SEVbFIEE (200 mg/kg) H X APS K. . &
FE (100, 200. 400 mg/kg) 41, APS-I{&. .
EFIE (40, 80. 160mgkg) AT APS-ILAK. H.
EAE (60, 120, 240 mg/kg) 4, 4 10 . 7
SFEHR APS-1. APS-II 7 35 (6 A8 2 B P 1R 0 2 0 4
(APS-1 4 40%- APS-I1 N 60%), 5 AT
M ZPE 100, 200, 400 mg/kg FIEL 24, fras
oL, HARBH DRI EHURH 3% DSS KiFHRiE
B 7 d, R RN S5 2540 ig AN 259 (10 mL/kg),
X AR ig SRR K00, S i i o R
SOUNRIGRE . MR F8F. W53 AIEEE .
26 HARE

NRIEREEE 7 REEEAEEK 12h, 25 8 RABKE,
RN R BOIL TR B E 8 s, &R/ RET
Uity G5 I R o AR bR A, % &5 T 4 23 AT DU & 340
M, I3 5y, 5B 1 MATNALRFH Ew, H
TRELY DA K S e A G s 25 24 3 oy 4 A
T 1 23 A R /KPR QRT-PCR 5256, 7B
T HESY, ZJ5T-80 CUKFEIRAT -

27 INRIRFRIESNIEE (disease activity index,
DAD ¥4
RAGVEIIFRAEN (R 1D 34T DAL VST
DAI=(IKFR & A5+ KRS+ ML E55)/3
#=1 DAIESFRE

Table 1 DAI scoring criteria

Wi R FEE ) /% KEHIR kG
0 0<x<1 EH EH
1 1<x<5 — —
2 5<x<<10 RAH o
3 10<x<15 — —
4 x=15 KEENETE KH I

28 IMNREBHKENE

AEFE/ANER S, HH 25 AT I A R SR
2.9 /ERBEAE. BTBEIEHUNE

AEFE/NER S TN R . A, BRE R
&2, HHEIESRE.

R A6 50 = P IR 4 5

WA 50 = A 4 5%
210 ZERARLRFHAKREZ-FL (HE) FE

¥/ R T e A [ E 24 h DL L,
BEATIOKGEE, Y. KAyl s 2K, )
FON i fE e A B AT A B, Kb SE RS



PER 202478 B55% B 148 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14 = 4763 »

BT HE Jett, BKE R T 95% s, *2 s5|9F%)
2.11 Z5R74E4R MPO FEMRISE M B F 7K F4am) Table2 Primer sequences

H—80 CUKF AN IHLA SR LG, % B SIS (57-3)
A 2 R o . o TNF-o  F: ACGCTCTTCTGTCTACTGAACTTCG
IR 1 A 1R MPO 7 PEA TNF-arn IFN-y R: TGGTTTGTGAGTGTGAGGGTCTG
IL-4, IL-10 /KF. IFN-y  F: TGGAGGAACTGGCAAAAGGATGG
2.12 qRT-PCR #&MEERAELE TNF-a IFN-p- IL- R: ATGACGCTTATGTTGTTGCTGATGG
4. IL-10 mRNA £3% IL-4 F: GGTCTCAACCCCCAGCTAGT

o . - e R: GCCGATGATCTCTCTCAAGTGAT

e Frdls B SRID TR K APS i IL-10  F: GGTTGCCAAGCCTTATCGGAAATG
4H. APS-I =7 4H A APS-11 = A=A /N R &5 2 R: GCCGCATCCTGAGGGTCTTC
4130 mg, PR F AU B IRELE RNA I8 p-actin  F: GTGCTATGTTGCTCTAGACTTCG

R: ATGCCACAGGATTCCATA

¢DNA, /7 QRT-PCR 4712, 31HF7 5] 3 2. LCACACOATTRLATALY
213 FRBAMASNLERFLELE T-bet. GATA-3 BEHFTIE 3 4R

S CRRITIED), St Ad. BRI, £bh
B24H 2 APS T77 B4 APS-1 =7 E41A1 APS-II &
RIS/ DR MB LY AT R Y, Yetr
ZERFIH Image J BAFHAT 8T, THESFAOGEE
4> 1.

214 G ESh

KH SPSS 23.0 AT G0, TFREE
BRI A X £ s, LA GraphPad Prism {3
AT G M BN B 2 2]

31 AEEX ST FRE APS BB R

Z5E, APS. APS-1 F1 APS-II b i &40 %
SN 85.24%- 70.11%. 77.35%; & A5 &40 5
AN 0.63%- 0.72%- 1.68%, FHEESER R & 0507
BN 21.51% 26.25%+ 1.62%. APS-1 #H%f 4T
F>2X 100, APS-ILAHX 7 F i EZH 1X10* (&
1). APS-I (5 EE N 40%, APS-IL 5 EEN 60%.
32 AEIEXSFRE APS FIEPELERK

Wil 2 fras, PARTHAAAE 9 1, APS-T YRR

1X10*
>2X10°
<>
A B C
>2X10°  1X10*
| k
—
0 2 4 6 8§ 10 12 14 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
t/min t/min t/min
1 APS (A). APS-I(B) #1 APS-II (C) Y HPGPC &iZ[E
Fig. 1 HPGPC chromatograms of APS (A), APS-I (B) and APS-II (C)
A B 1 C 5
1
|, ‘ |
mw 3 |
| 7
B e | ]
\ | | |
AU I L2 4 || s g L 2 4 Jls g

L U

0 5 1015 20 25 30 35 40 45 50 55 60

t/min

0 5 10 15 20 2530 35 40 4550 55 60 0
t/min
I-H R, 2-B 20, 3RS, 4-F-FUPERERR, S-HAbE, o-2RILbE; 7-FHifabE.

1-mannose; 2-rhamnose; 3-glucuronic acid; 4-galacturonic acid; 5-glucose; 6-galactose; 7-arabinose.

t/min

B2 B¥EiEM (A)s APS-I(B). APS-II (C) B HPLC-UV &if[E

5 10 15 20 25 30 35 40 45 50 55 60

Fig.2 HPLC-UV chromatograms of monosaccharide standards (A), APS-I (B) and APS-II (C)
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BV B LA EE N ¢ R LR TR
EWE L CEALRE C PTRAME=1.73 1094 1 137 :
17.11 2 3.36 : 1.00, Hrh i &8 5 L =, N 67.1%:
HUGEFIERIH 20, 73008 13.2%. 6.8%; T
S FURERE R . PR AARE. SRZERE 5 L BN 5.4%.
3.9%- 3.7%. APS-II HJHPEH i o) &= 8 H i
BE C BN R FLERERR O MIEINE R ILbE R
FAFBE=0.15: 0.46 : 0.06 : 44.53 : 0.53 : 1.00, J&
W AT R, N 95.3%; UG FUBERIR
FAARE, 23RN 1.1%. 2.1%; 1 RZE0E. HZEpE.
e FURHRE R 5 LL 2 N 1.0%. 0.31%. 0.13%. 25 1,
APS-T [ H FhE. 2. L FUREBE IR . L AbE. B
A 5 LI APS-IT s
3.3 APS-I HJEREMLLER

¥ APS-1 W F & FU§5 CCRC £ & F
(  https://www.ccrc.uga.edu/specdb/ms/pmaa/pframe.
htmD) HEATXEE, VP45 R %R 008 Gle-
(1—, —4)-Gle-(1—>,—4,6)-Gal-(1—, —2,6)-Gal-
(1—>, —2.,3,4)-Gle-(1—-
34 AEEXSTFRE APS &t UC NREFKE
oA

DSS #5311 UC /AR S ik, SRk ™
&, SgiEREERS. k3R, 5FA4T
B, B /NR A B4 (P<0.001); 154
HELER, FEWHiE4 . APS &84, APS-I H1,
AR APS-IT 7 & 2 /N R A K 3 B 2
JHE (P<<0.05. 0.01. 0.001), Ll APS 4k
RO, HUOR APS-141. APS-IT 41,

®3 HUENREBHKE (Xxs,n=8)
Table3 Length of colon in each group of mice (X £ S,n=38)

215 H&E/(mgkg™) il E/om
=H — 7.861+0.90
| — 5.3040.86*#
WA 200 7.21+0.62"
APS 100 7.2441.00*

200 7.4540.43"*
400 7.9040.84"*
APS-I 40 5.76+0.54
80 6.2040.73"
160 6.984+1.02*
APS-1I 60 5.744+1.17
120 5.8610.85
240 6.3441.03"

Ha MR *P<0.05 #P<0.01 #P<0.001; SHEHLAL

. "P<0.05 MP<0.01 **P<0.001, F&[F.

#P<0.05 #P<0.01 *#P<0.001 vsblank group; “P<0.05

0.01
35 AEHHEXSTFRE APS 5t UC NRIKREL
&S YN RN 0EA

W 4 phox, EBHNE, S E4HDN R R EIE

RIG, KRS RAF, &ARGE, BRAIGEH
F, WEYOKEIER, KMEIEFLHIML; 55H
PR, BV /N B T BB R PRAIG, RS IRAS 22,
RNIREE, BRI ZRE G, RETOKERD,
KAFHERG H 1, SRR LR, Br APS-MIKFIE
Mo, HRSHAHD BT E AR
5FR, STEAAIE, AN DAL VIR R
wahn, BASHE X (P<0.05. 0.001); S
HEs, FBZ4 /N DAL PR YA s (P<
0.01.0.001), H 2RI EAH M, o BRI APS
ZH. APS-14H. APS-II 4.

*p<

**P<0.001 vs model group, same as below tables.

x4 RENREREBLEUE (X£s,n=8)
Table 4 Rate of change in body weight of mice in each group (X £S,n=38)

5/ =A%
(mgkg™)1d 2d 3d 44 5d 6d 7d 8d
A — 0102.1243.03 102.76+£2.34 102.94+2.70 103.66+3.13 104394176 104.11+£1.95 104.38+2.47
i — 0 99.13%+1.10" 100.40£2.05" 99.63+1.82% 97.75+2.60% 95.1942.11%* 93.07+2.41%# 87.96+3.63"
EpRBE 200 0 101.38+1.78" 97.38+2.58" 93.53£3.67° 94.16£3.10° 97.12+3.12  96.08+4.54  93.82+1.91°
APS 100 0 100.57+1.50° 99.54+142 96.96+1.90° 97.50+1.63 95.93+234 95394262 93.24+2.87"
200 0 100.61+1.86 99294192 99.01£2.57 97.55+1.95 9690+1.66 96.03+1.43" 9420+ 1.86™
400 0 99.80+1.07 98.48+2.56 98.27+1.08 97.88+1.61 96.85+2.07  97.07+2.90" 96.34+3.20"
APS-I 40 0100.14+0.94 98.80+2.10 98.05+1.71  97.57+1.60 97.69+2.69 94.79+525  91.00+6.47
80 0 101.834+2.03 100.61+222 101.06+2.22 100.73+2.76° 99.60+2.25" 98.00+2.03*** 96.03+3.07**
160 0 100.96+2.03* 100.35+2.05 100.08+2.70  99.514+3.30 98.18+349  96.62+3.73" 96.87+3.48"
APS-II 60 0 99.3440.89 97.86+1.63" 97.78+2.19  96.69+1.70 96.87+1.85  9530+2.57  93.19+2.59°
120 0 99.43+2.65 98.82+235 99.06+2.27 98.12+1.95 96.86+2.18 9553+3.03  93.65+3.85"
240 0 102.67+2.23° 99.17+6.03 98.99+4.08 97.86+6.00 97.34+429  9627+3.04* 94.34+337"
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#£5 KHENE DALIES (Xts,n=8)
Table 5 DAI score of mice in each group (X +s,n=38)
gy R DAI i/
- (mg-kg)1d 2d 3d 4d 5d 6d 7d 8d
=H — 0 0 0 0 0 0 0 0
Y — 0 0.14£0.18% 0.33£0.13** 0.244+0.16"* 0.76+£0.32% 1.14+0.57* 1.62+0.45% 2.71+£0.49%*
E¥Hig 200 0 0.08%0.15 0.54%0.31 0.884+0.35"" 1.00%0.31 0.75+0.24  0.83+0.18"" 1.25+0.53""
APS 100 0 0.07£0.15 0.33%+0.24 0.41%0.28 0.304+0.20" 0.59+0.40° 0.78+0.17"" 1.0440.48""
200 0 0.05+£0.13 0.52+0.18% 0.19£0.18 0.33£0.19" 0.57+0.25" 0.624+0.23"" 0.90£0.60"""
400 0 0.17£0.18 0.58£0.15% 0.42%0.24 0.374+0.12" 0.54+0.17° 0.46+0.35" 0.884+0.35""
APS-1 40 0 0.08%0.15 0.37%£0.21 0.4240.24 0.50%0.31 0.794+0.43 1.27+1.06" 1.384+0.52"""
80 0 0.04%+0.12 0.21%0.17 0.21£0.25 0.37£0.33"  0.50+0.36" 1.0040.78 1.17£0.73™"
160 0 0.08%0.15 0.29%0.28 0.331+0.25 0.294+0.28" 0.54+025" 0.83+0.77" 1.004+0.56""
APS-II 60 0 0.08%0.15 0.34%0.25 0.384+0.28 0.58+046 0.71%+0.38 1.03+0.76" 1.434+0.86™
120 0 0.19+0.18 0.30%0.20 0.26£0.15 048+£034 0.70+0.31 0.97£0.71 1.43+1.00™
240 0 0.15£0.18 0.43%0.26 0.3040.20 0.414+0.15" 0.59+0.40° 0.77£0.45" 1.334+0.60"

3.6 AEHEMNSFEE APS X UC NEIEAEHEH
BT AEE B A R0
W 6 i, 525 E4LEE, FAIL /N B

PRI LR

*6 BHENREIEISHAPTAEIESE (X£s,n=8)

Table 6 Spleen index and liver index of mice in each group

(Xts,n=8)

S j{‘ = 2] Ny
RO A 50 25 900 (P<<0.001), 3B DSS % 415 (m’g_fég/,l) FRRESE KU (mg-g 1) HFIEIE$L/(mg-g 1)
AN EAE R AR — G 1E R ; SR ?% — 3.2310.19### 39.34?1.38###
N " o o 2 — 4214025 45.61+1.88
-*FSC, %g%%éﬂ/J‘ﬁE$% Eiﬂl*ﬂﬁ?ﬂﬁ Ei&f}jﬁ%ﬁﬁ%1& %///I\Hu% 200 3_62i0,39** 41.22i1.77***
(P<<0.05. 0.01. 0.001), Hr, APS X HRAEFE%L. APS 100 3.63+£025™  41.25+1.98™
o A 200 3504034 41.14+2.19"
R PR BsGE RO e, APS-T 4181 APS-IT 45 % it 400 3494021  39.5542.19""
N B il 225 w, APS-I 40 3.80+0.29" 41.63+2.34™
WEFRAL. AP Ei&a&:&%*ﬁé“ 80 3.6540.19™ 42264315
3.7 AEHEMIFEE APS Xt UC /IMNREZEHLELR 160 3504012 40.04+1.89"
APS-II 60 3.76+0.33" 41.75+1.74"
120 3.69+021""  41.79+2.67"
/INER G W Be s S AT A, 240 3454027 40.80+2.44"

w3 s, FHA

APS-140 mg-kg™

APS-11 60 mg-kg™!

A
5, ,\.\x\_‘» IRTaLN Y

APS-180

o

100 pum|*

100

mg-kg™!

L5100 um

P

100 pm)|

i b »
VbR APS 400 mg-kg !

“APS-I 160 mg kg |
PROFRIR R AN, W OHRIR A R R .
Black arrows point to lymphocytes infiltration, and blue arrows point to exfoliation of colon mucosal epithelium.
3 BENRLEHELS HE & (X40)

Fig. 3 HE staining of colon tissue of mice in each group (x 40)

APS-II 240 mg-kg !
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RIMNPEHR B, EESEHWIER, HRES:
&, LA ARG A s 52 A,
RRETYZH /) BRBR 3 A5 M RBR , R A B E AR B,
T E R WK AR, R SEER, iR &
FIETNE, fEREMENRE, B E R
g, bR AnM (A MR A . B4R 254
B U5 B2 I A AN IR 1 e, Hoh APS =77
AN RS R I T B R ER, &
MRS T IR .
3.8 AEHHEMSFHRE APS % UC /MNREERHELR
MPO &M HIF2 0

WK 4 fis, SaEAE, BA4/NR S i
2l MPO 351 25 TR (P<<0.001); SERIZ EhAs,
LW FEH LK APS . EFIELLA APS-T EilE
2 MPO V&R ZE L (P<<0.05. 0.01. 0.001).
3.9 AEHHEMSFHRE APS 3 UC /MNREERHELR
2% EF KRR

mFE 7 pR, SAYEE, SRR SE

30 =

20 =

MPO/(ng-mg ")

IR g

HZ TNF-0.. IFN-y /KPREE TR (P<0.001), IL-
4, TL-10 7/K°F B Z K (P<<0.001); SR Hrig,
RV RIEAH LA K APS H . mifl R DL APS-T %7
A APS-II . mfEA TNF-a /KF 83 FEK
(P<<0.05. 0.01. 0.001), EybHiMZ. APS %7 &
ZH AN APS-I i 71 2H IFN-y 7K 2 25 B# (P <<0.05.
0.01. 0.001), EVbHEEH LN APS H. mifEAH
PLK. APS-I il 411 APS-II 7l &4l IL-4 /K-F
BETE (P<0.05. 0.01), EVHIBEALLE APS
W mT AL LA APS-T . A AT APS-IT 4%
R4 IL-10 AP REHA S (P<0.05. 0.01,
0.001). UiHH APS. APS-I #47] LLF£k TNF-a. IFN-
y &, JHE IL-4. IL-10 & & 1 APS-II A] DL &K
TNF-o & &, Fh& IL-4. IL-10 & &, (X} IFN-y &
2 FRACAEA
3.10 RIS FRE APS X UC /)NREERFEER
TNF-a~ IFN-y. IL-4. IL-10 mRNA &80
Wk s s, S2A4HE, A/ NR S

R ERR
-’.’.'.'.'.'.'.'.’.’.’.’.’.’.’.’.’.’.’.’-

20 R SEVbRITE 100 200

T
400

.'.;'.
0 80 160 60 120 240

-

APS/(mg-kg™")
R RHEER: #P<0.05 ##P<0.001; SEINAHE: *P<0.05

APS-I/(mg-kg™) APS-1I/(mg-kg™")
"P<0.01 *"P<0.001, FEH.

#P<0.05 *P<0.001 vs blank group; "P < 0.05

F7 BHNREHELE TNF-0. IFN-y, IL-4, IL-10 52 (Xts,n=8)

P <0.01

B4 FANRLEFAL MPOEM (XLs,n=8)
Fig. 4 MPO activity in colon tissue of mice in each group (Xt s,n=38)

**P <0.001 vs model group, same as below figures.

Table 7 Contents of TNF-a, IFN-y, IL-4 and IL-10 in colon tissue of mice in each group (X £s,n=38)

IFN-y/(pg-mg™")

IL-4/(pg'mg™!)

IL-10/(pg'mg ™)

2 A &/(mgkg™) TNF-o/(pg-mg™")
=H — 286.60+32.57
R — 393.30418.98##
ESUETAS 200 330.50£51.05*
APS 100 351.20+£50.93

200 343.70 £28.58*
400 289.60+10.49"*
APS-1 40 329.70+£29.97*
80 329.00+24.52"**
160 322.00+49.84*
APS-1I 60 355.50+58.61
120 352.90+25.80*
240 342.70+44.20*

283.70+34.34
392.50+32.77%
290.50+39.61"*"
313.10+78.25"
319.00+47.31*
293.90435.64"""
325.00+70.48
340.30£74.01
307.90+36.26"
352.10x75.74
356.50£29.00
347.90+40.22

174.00+12.03
146.3017.79"*
163.20+16.28"
147.30+14.57
154.30+4.12°
164.00+10.78"
138.30+15.65
147.90+15.46
160.60+3.00"
152.90+15.95
156.40+15.21
159.90+10.23"

112.1049.55
86.6517.72%##
108.60+6.45*"
87.561+8.95
96.32+6.18"
110.40+4.23"""
90.18+5.25
104.70+9.80™
109.90+6.15*
103.10+7.84*
107.20+10.35*
108.90+7.25"
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2.5 TNF-a

2.0 fiiidid

1.5 4 *
Kkk

1.0 R ek

“lmllRn

U T T T

2 B 370 APS APS-1 APS-II
hilg

mRNA FHX #iE &

2.0 IL-4
)
& 154
.H_;E sk
= 1.0
=z - ok
<
Z 051 Htt
g
O -

A MR £V APS APS-I APS-II

3. IFN-y

it

mRNA Hxt & &

2H R £V APS APS-1 APS-II
vl

2.0 IL-10

1.5

Hitt *

mRNA X RiE &=

2 KR 29 APS APS-1 APS-II
g

5 REB/NRLEFEL TNF-av IFN-p. IL-4+ IL-10 mRNA Rk (X+s,n=8)
Fig.5 Expressions of TNF-a, INF-p, IL-4 and IL-10 mRNA in colon tissue of mice in each group (X £ S,n=28)

A2 Thl 40BN T TNF-a+ IFN-y mRNA Fik/KF
BETE (P<0.001), Th2 AT IL-4. IL-10
mRNA RIEKFEZHFFK (P<0.001); 5L
B, BHAHNREEHHALF TNF-a. IFN-y mRNA
FIEKF B E L (P<0.05. 0.01. 0.001), APS

A EA . APS-I A IL-4. IL-10 mRNA £ik
KPR ZTHE (P<0.05. 0.01. 0.001).
311 AREHEMTDFRE APS X} UC NREERHLHEL
T-bet. GATA-3 EHRIAHFN

mE 6 Fior, 5o AAtE, BAY/NREE B

0.3
#
1 :
4 0.2 B
®
I
4
B
£ 0.1-
0 -

T T T
E A SEPDHIEE APS APS-T APS-II

1 1 ]
2E A SEYDHEE APS APS-1 APS-II

6 RE/NFLEHELR T-bet. GATA-3 EHERIE (X+s,n=8)
Fig. 6 Expressions of T-bet and GATA-3 protein in colon tissue of mice in each group (Xt s,n=38)
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HIR T-bet R HAFIEBZEW N (P<0.05), GATA-3
EFEAFRIBEZFRD (P<0.05); SEAIA R, £
PR . APS 7 EALA APS-T E7F &4 T-bet A
FIEREW D (P<0.05. 0.01), FEIHHIBELALA APS
F R4 GATA-3 B HRBREEN (P<0.05).
4 g

4.1 AEHEXTSFRE APS Bt UC A iFi%

HENERHEDZ L B A membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao B2 %
< A. membranaceus (Fisch.) Bge. [t TR, B A
RN FERRZAPE . B PR SRR AN Th R0,
APSTERNH F B/ 2 —, BA 2P i s,
R CIEEURIL APS v LA B RS UUEE 3-B0G
(phosphatidylinositol 3-kinase, PI3K) /& ¥ B
(protein kinase B, Akt) {5 S i@, M/ A
TR PR A TR, FI 5548 SR PR P bt S 2
MBS ER, RikE UC. TEH APS 1] LL#
I SR TR UC.

AR FEERE RN, B NRETRE T, 45
WK B4k, DAL PFor 585 Tk, AR s ZOR0 AT
BRI, i Y HE Yetrhal WK AR S ,
R R TEER R, PR B T, RS
MiZiE, 45mHE MPO JEHETH i, Ul IE AR I .
SEmZH 23 Thl AHOCHH MR IFN-y. TNF-o 7KF
FhiEr, Th2 AU R F IL-4. TL-10 /KPR, 5
DAL RSB0 285 SR —206), R 25304 51, ASE AT
SRR APS X UC /NRBGESUERIKIN APS.
APS-I. APS-II.

Th1/Th2 G kAT 2 UC HILE]Z —07,
T-bet 7& Thl Zffus MR HF, 1 GATA-3 2
Th2 40 ()4 S PR 4% % B 1, BRI 15 T-bet GATA-
3 WL AT LA E Th1/Th2 Sy Frts-19, A5t
SEREIR, SRR, APS. APS-IZ T-bet %
K AL, APS-II4H B ks, HE%iT
5 APS H GATA-3 RiE /KRR, APS-
I. APS-II HE A FreicsE, (HEgit%E L. F,
APS. APS-1. APS-II #47] A& UC /MR Thi A%
YA F TNF-a. IFN-y mRNA FiA/KF, APS.
APS-1 ¥R F 5 Th2 AHRZMMLIN ¥ IL-4. IL-10
mRNA FIA/KF. B APS. APS-1A] LA &4+
Th1/Th2 AHSC4HAE A ¥ mRNA K%K T, 1 APS-
11 %F Th1/Th2 AHRFE KA FHTE R H 5 EH .
UEHEMN APS. APS-I J@ it I 5 40 i ] 2Rk Fnfs ¢

T A RIERWE Thl/Th2 S5 VP47, 1 APS-II
AT A P R 7 /KSR Thl/Th2 G Py, M
3 UC.
42 APS ZEM5HEIT UC TEMRXE

AHE TR A R B APS 43R APS-I
RIS 2315 B >2 X 109) Fl APS-IT CRH X 431 i &
1X10%), 5t APS-IFI APS-I1 HEAT G5 R b o 45
IR APS-T SRR it = 53 BN 26.25%, APS-11 FERE
TR HCN 1.62%, APS-1 WEBSER i & 43 oz i
KT APS-II. HpfEissE R B IR, APS-1 Al APS-II 4
HERpE. W, PIGERERR . WA, ILME.
BRI AR AR, APS-T o H BEME . B R Ar A2l L
B o L35 KT APS-IL. B 8 45 R 87k APS-1 LA 1,4
R IVEERER 1,6 AN N E, APS-IL LA
L4 R AR A E .

2291 UC 35k, APS-1 LT APS-II. 1fjid
B APS-T F1 APS-IT 3P4 2 55 0 J5L DR A] g 5 AR X6 40
TR PEREIR & & SRR R DL S s i 7
K.
421 HXTHREN APS-I fl APS-I1 iHMEKI 52
M 22 WE R EAE A 2 T R A AT LA UK
FEVEME,  mAE oy R ) 2 R DUR B — e TS
PERLH], AR 7 R w2 S MR 5
3 T MO AT SRV 1, AR A TR RN 2
W E T ARG R A, AT RO, KR iE
SCRVGI ST R I, AHXS 3T RN 2 X 100 [ B 5 R
By O(RRIEEEZ B W IL-4 AKFEA SZRTER,
o R AN BB S A R R . B R
SEHCT I R 2 8 SCG-G (X 4 F i &
1.48 X 10) FHAT[)) G5B 25 SCG-D X 41
FIRE 247X 105 BTSN IIETETE, 4SR5
IRANT > T RUEECRH) SCG-D HiRiEEH i, A
WK, XD TR =R APS-1 5t UC
TR FAT 2 7 /NI APS-TT, DI AF X 43
TR E RS UC imHERER 2 —.
422 ZPEFSET APS-T Al APS-IT 35 M 200
ZRE NERYE Z R R 2 0 . KRR 22 R R R SRR
PEEEH] CHERERR . BRPRFEM]. BERREMSS SEN
Z /AT LUK Z W AR Z BERI TR 2 b, TRtEE
PRAEAE Lt 2 0 B 5 2 R v L A3,

R, RUEZEEAERMIREE. =
T AR 5T R B L IR T 2 BE SPS-1 MBS R 1L 12
M J (1) SSP-1 ¥4 ] ARRAIRAR 2 K7 7KF, Fhmbik
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7K, P B SR IE M. Shi SERIT

TR, NI ZHE AOP70 Hhalify sy Bt ki

MR 1 75 2 B AOP70-2-1 n] AR 2 R 7 /KPR A&

AP RIG . TPk 2 0 A AL RSN EE ) 2 5

Wi 25 8 A AE D o 5 SR RONE I 4R FEAS R 7 1 1

02 2 W T AR R B, R IAN R L) 5

S22 PEYEARRE, HARAR D SR asE . -2

B A R . Gong SFRTIXAIIC 24 (BT Hi{A~32

W) AT HAAAF RN LBGP-1-3, AL 95 E

VR 200 D PR A W PR 7, Rk — S BRI, 15

PV Tt T il 1) PR AT A HE TR A o ASHIT T 46

KU, APS-I MEBEIR & B AT APS-II, 2 HLH

FRVERFAL,  [RIS APS-I Rl i fE AT~ 2URE &5 EEs K

T APS-II, HEMERYE 2 B 5 b itk 2 0 i) AL R 5 L 481

LR SHT APS-I. APS-ILiEHE B 2% 5

423 WEEEEXT APS-1 FI APS-II FEMEMIRZM

HHE R 2SI R R —. Jen 550283

HHEF 5 MOAS F H EAEYIYE 2R B ARIE I, JF

XX 5 2 HEREAT G5 AR AT, I B-(1-53,1-6)

PR Z DT R TR 9. Lin SPIARKIE R

AL AP1-b 20, X HLdkAT S5 RAEMIHT 2 T

PERIEGAE, RIL AP1-b ZHEH —6-Galp-(1— 5 Hh i

e, P HRIU R ERPIRIENE . A4 R R

APS-T UL 14 JERERH AP 1,6 EREKIFIIE N

E, MEARRBAHLAERF 5, APS-IT LA 1,4

BRI RPN B, HEN APS-1 hEH 1,6

IR I APS-1 41 UC 3 B 5 1 R R 2 —
g b, A g R AR XS 73 7B APS

XFUC NREAITRCR, KIL APS-I 5% APS 577

UC WFEZA Iy, FIN 34T T APS-I. APS-IT A #i

UC il T2 R B R R, W RER AR 720 7B 2 PER

PSR AR BEF B0 AT UC AR . AW TT

X B APS [ 25250 ot kAt B AT B B 3
RBHR PR FERARELEA ZFR

SE R
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