EZ R IETEERIER Tho & IL-9 FNRIEFE /N RIEMHLER
RBHHIRS

AT, M, BAE, KR Gens  Er, Wi 2% 314001)

WHE: B A2 $4AT S mARZE Th AL MR F IL-9 69 & &, AmRE ) [IRWEm X AE ., T3
#) A B B A8 ARBR 44 (dextran sulfate sodium, DSS)H N KB X AR, X B EFH., BAM . M EAEE IL-9 K
PR ARAEE % 452020 mg-kg ™). DAL 55N DR IAARESRS, MDA 1IAAROIRRE LR, &
K Jo AR 91 B o 25 5 A2 B A B P S AN A m B P CDA+IL-9+T 4 i 64 s ts]  ELISA sk #o ) 91 &) oo B 45 ff 512 o IL-9.
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oo B 25 B 51 B A B ThO sl AR AL A 20 B 3% T A (P<0.05), FLIMAE o B 24 68 1L-9, TGF-p A& IL-4 44 % G &
mRNA & ik 2 ¥ Fif(P<0.05), HE &% MmmEE LA B4F46, L0 A2 4TS EY Th s IL-9 &k
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Mechanism Study on Antrodia Camphorata Polysaccharide Regulate Mouse Chronic Colitis via Intestinal
Mucosal Infiltration of Th9 and Its Cell Factor 1L-9

GUO Li, HAN Chenyang, GUAN Qiaobin, RUAN Shuiliang*(The Second Hospital of Jiaxing, Jiaxing 314001, China)

ABSTRACT: OBJECTIVE To study the mechanism of Antrodia camphorata polysaccharide regulate mouse chronic colitis
via intestinal mucosal infiltration of Th9 and its cell factor IL-9. METHODS The chronic colitis model was established by
dextran sulfate sodium(DSS). Set the normal group, the model group, the positive control group (anti IL-9 antibody injection
group), the Antrodia camphorata polysaccharide group (20 mg-kg™' Antrodia camphorata polysaccharide). Activity in mice
within one month was comprehensive evaluated by DAI score. Body weight changes of mice in one month were detected. Flow
cytometry was used to detect the proportion of CD4+IL-9+T cells in the mononuclear cells of the peripheral blood and intestinal
mucosa. The expression of IL-9, TGF-B and IL-4 in peripheral blood and intestinal mucosa were detected by ELISA. IL-9,
TGF-B, Smad3 and IL-4 expression in mouse mucosa were detected by real-time quantitative PCR. HE staining was used to
observe the pathological changes of colon tissue in mice. RESULTS DSS could induce chronic colitis in mice, DAI results
showed that the activity of mice in the model group decreased significantly and therer is a significant decreased in DAI score in
the prognosis of polysaccharides(P<0.05). The ratio of Th9 in the peripheral blood and intestinal lamina propria of model mice
was significantly higher than that in the normal group(P<0.05). The expressions of IL-9, TGF-, IL-4 protein and mRNA in
peripheral blood and intestinal mucosa were also increased significantly(P<0.05). In the positive control group and the Antrodia
camphorata polysaccharide group, the ratio of Th9 in the peripheral blood and intestinal lamina propria was lower than that in
the model group after intervention(P<0.05). The expressions of IL-9 TGF-f, IL-4 protein and mRNA in peripheral blood and
intestinal mucosa were also declined significantly(P<0.05). The pathological changes of colon were obviously improved by HE
staining. CONCLUSION Antrodia camphorata polysaccharide can improve chronic colitis in mice via intestinal mucosal
infiltration of Th9 and its cell factor IL-9. The mechanism is related to immune regulation and anti-inflammatory reaction

KEY WORDS: Antrodia camphorata polysaccharide; chronic colitis; Th9; IL-9
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28 YE 77 (inflammatory bowel disease, IBD)
ST MBI I AE R, KRR ERAE LT
H AT IBD Fs RIIEA 70 B . Gl 5\ e
CRNERE L) Pt IV IS AP E NP e
IBD 1) A Je o r i 288 MBS (10 4 28 S
IBD (%4 % e BA EEAE MR, CD4+T 40
S N E BN AR, AHBITE T 40/ 9(T helper
cells 9, Th9)/& M CDA+IL9+FK I RE, 1E4%
PR MR KRB E R, WS R RAE
RAEMK. HETWN Th 78 IBD ()KL bt k4%
FHEEEMP. SRR KKK,
HAMEEACRIEZEE. B R RBL, 282
BT G2 PR R Y, B2 R G VA (1 — Rl
RRAEE, HuFRH R, BAERPPR
WA AW 9T %5 52 AR 2 2 038 1 15 Tho A1 IL-9
e /N RN 45 i 26 AL
1w
1.1 ¥

C57BL/6 /I 40 R, Q3&F, BEQR2+
S)g, WTWILHEZ KFHNY LI L, SLE )
PIVFATIE S : SCXK(#7)2013- 0184; AHILES
16091102, /NRAFIETE, B 5 K. ShPsiis
FiREN 20~25°C, WENT0E5)%, MMk
KN E s A TR SR, VB E .
HEHH.
1.2 A5

12 Z WM AR Z R AR AR, #t5:
20160214; ZHFE>85%); il SRR ¥A(DSS, MP
Biomedicals A %], fit5: 1754254); PE anti-mouse
IL-9. FITC anti-mouse CD4(3% [# Biolegend A 7],
5 0WN 174110. 175487); LEAF™ Purified
anti-mouse IL-9(3 [ Biolegend 7w, #t'5:
172411); IL-9. TGF-p. IL-4 ELISA {7 &(Fd 5t
BRAY TREAF, #5558 17421, 17542,
17523); anti-IL-9 Hifk R [F8 BkE 0 G(3EH
PEPROTECH 2, #it'5 4 514 P17521. P17533);
SZR) E & PCR A E/SYBR Green Realtime PCR
Master Mix(sinobio, ftt*5: E090); & RNA #2HX
77 £ (Trizol ¥%, BioTeKe A, fit5: RP2041),

ME204E HL-7 43 T R P (R RF )-8 8 2 A A
FRAH); DP11 s (H A BMERTAR); BS97
MyCler PCR 1X(3£[H Bio-Rad A #]); 29 KHghr
1 (3:E Thermo); FACS Canto IIzNZMAAX (3
R E BRI 2452 2018 4F 6 H 5 35 555 6 11

[E BD).
2 HE
2.1 BERIRE oy

B i 2.5% DSS #(22.5 g DSS % T 900 mL
&Ko 40 FUNRBEAL IR B, FH
PEXTHRAL (T TL-9 PUiRyEd). 2 2, g4l
10 H, Q3% A, FHMEX IR, B2 2k
/N B H 25T 2.5%00 DSS K 1%, H 4
Y5 T AR, RS B AH /)N BRURE H G s v 5 1
RIL-9 RGP RI R B s 3R E G, BRI R
100 pgo 152 2 4H /N R AE HIEEES 1 g Z 2
B 20 mg-kg . 1 ANH
2.2 WLERITH AT IR AR
2.2.1 DAI V4 HHWE/NEREMHRES. 1530
Bl BRICERE. S FE/EMERAAR R
¥ DAL vEorbrdE, & 3 d PP /DA &, 28
PRIRFNE MABSL 1 &k, FEdsgirEsr, St fEd
JLPPN 10 K, TEARIE LR 1.
#=1 DAIFE

Tab.1 DAI scoring standard
(NI

ey T SRR JEAEIH I

0 <1 wAL B, T AE R Tt

1 1~5 [V N TN < B A R
2 6~10 BZ. . RE B

3 11~15 BZ. B, # RO SET I8 I
4 >15 i MILASE -+ IS

222 /MNRAFRERNEWN TE DAL Woadhs 3d
TNRAARR R 1R, Hid3k.

2.2.3  /NERAR A AN A i BT A R AN 40
i CDA+IL-9+T 4UAEAILELE] M/ B B Mk deh Y
AN A 5 45 i B I FR CDA+IL-9+T 41 g T 5256
GG oy B S I A I

2.2.4 ELISA &kl Ak i Je 45l Fh i rh 1L-9.
TGF-p LLJZ IL-4 H)RiL AL IL-9. TGF-B
PAK IL-4 [ERIETSLR AR 1 Wk, S5Im i
[ IL-9y TGF-B LA K IL-4 [3R3K T30 560 J5 o 25 45
Jo 40 4 AR T WS, W BE 78 43 )& » 3 000 1-min !
20 15 min, 33 E3EWR, @it BCA E#ITHEB
JE BRI, YRS PR 5 2 8 ELISA T &
PRI o

2.2.5 RT-QPCR il &5 g 1IL-9. TGF-B.
smad3 LA K IL-4 [) mRNA £ik/KF 28450 G
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DE/NREEHAE L, 1% Trizol W57 & E, FRELS
mRNA J5 4 kLA cDNA G, &t 514

W& 2.
2.2.6 /NHHZ HE Bt DR IHHRE T
AU E 4 um ESEY) F, HIORBLY, CREM
K TIARKEG A, Fredefs, JWREMK, ZHK
AU W I e, AEGEE T EE .
Fz2 54F7
Tab. 2 Primer sequence

i PCR 3147531 bp 1
S P
TGF-$ Sense: 5' ACCGCAACAACGCCATCTATGAG 3' 24

Antisense: 5' GGGGGTCAGCAGCCGGTTAC 3'
114 Sense: 5' AGGGACGCCATGCACGGAGAT 3' 95
) Antisense: 5' GCACCTTGGAAGCCCTACAGACGA 3'

Sense:5” AACTGATGATTGTACCACACCGTGC 3’

-9 Antisense:5> AGGACGGACACGTGATGTTCTTTAG 3’ 412
Sense:5’AGGGCTTTGAGGCTGTCTACC3’

Smad3 . 364
Antisense:5’GTCCAC GCTGGCATCTTCTG3’
Sense:5” TCGTCCCGTAGACAAAATGG 3’

GAPDH Antisense:5” TTGAGGTCAATGAAGGGGTC 3° 132

2.3 Guilarah

FIF SPSS 18.0 A #kAT Si 1t 73 #r, 1HEBLR
I X £ 5 Kon, LA LLECRH RN R T 2
53 #T (one-way ANOVA), 41 [H] ELECR A SNK K56,
P<0.05 AERA G E L.

3 #R
3.1 /NEUARJE & & DAL 45 45 31

SIS, EEHDRAEMRES R, BR
JCEE R, WEAREIER, AEEIERE. &
RUH /N OK St & N R, RMERBUE I, H
PHZEE, 1 J8 G /N B T & T BBl s, 17 BH P 0 e
M., WZZHEAMILIERAH DAL W REHS
(P<0.05), {H /& A1 EL B AL 2 DAT 340 5K (P<0.05),
SR 1.

407
B4
30
gﬂ :1)2) 1)2)
0 o Ty a2 w2 L) PN LA
20 1 T oo g 5 L P
B Iy Iy ) 12 2 HEA
= it IR
101
0 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33
t/min
15 -
1) hoy b H
121 — 4 e | fEmsl
R )2; D2 L2 1) 15 S HEH
& 97 D2) 85 4 Xt HE 4L
4
z 6]
a8
3
o..........ﬂ.zﬁéﬂ
0 3 6 9 12 15 18 21 24 27 30 33
t/min
1 PNEMARFER DAL FAER0=10, X*s5)

HIEWAML, "P<0.05; GBI, PP<0.05,

Fig. 1 The results of mice body weight and DAI score(n=10,
xts)

Compared with normal group, "P<0.05; compared with model group,
PP<0.05.

NBR A I % 45 B B Th 1Y EG 451 32 1
IE AN 25 R R Th 48 g LL 5]
(120£0.51)%, REMLTHEAA /N Tho 0Lt
%1 (4.13+0.79)%(P<0.05) , FH % X 18 2H (1.30+
0.49)% A2 ZFELL) Th ELF1(2.41+£0.71)% %
FR TR (P<0.05). 45 B ILE 2.

1EH N RANE LR Th 240 L1 v(0.50 +
0.12)%, i F KT 2H(2.67 £0.38) (P<0.05), FH
PE X 120 (0.85+0.13)% Fl % 2 2 B 4 (1.62+
0.32)% Th9 ZHE L] 2 E AR TR 4 (P<0.05) . 45 2R
LA 3.

3.2

10° = 1.17% 105 = 4.28% | 10° = 1.38% | 10° = 2.66%
104 = 104 = 104 = 104 =
(o)}
= 10° 1 #’ 4 10° 1 4 2 R I 10° i '
102 - ) 102. 102- 102 -
v v v T T T T T T T T T T T T T
100 10° 10° 10° 100 10° 10° 10° 100 10° 10° 10° 10%10° 10% 10°
CD4 CD4 CD4 CD4
ERdl e B B 41 T

2 2RI E Tho H il 6y 45 & (n=10)

Fig.2 The result of the Th9 ratio in the colonic mucosa(rn=10)
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105 = 0.582% | 105 = 2.56% | 105 - 0.893% | 105 1.70%
104 = 10* = 10* 4 1049
<
T 10° - 10° = 10° - 10° 9
10° ? 102 - ’: § 107 ‘ 3} 10° ‘a ’ !
P e /) 2 248 P
L] L L] Ll T T T T T T T T T T T
102 10° 10* 10° 102 10> 10* 10° 102 10° 10* 10° 102 100 10* 10°
CD4 CD4 CD4 CD4
IEH A LAY 20 IoF e e 2 T2 Z hEU
3 4ME ML ThY thfi] B 45 2 (n=10)
Fig.3 The result of Th9 ratio in peripheral blood(n=10)
3.3 NRAMNE M KRB IL-9. TGF-B LA 45H W% 3,
IL-4 [k 3.4 /PNREHHL HE etagh ]

1EH /N BN A IR 45 I R IL-9 TGF-B
FIL-4 1205 B 2K T LA 20 (P<0.05) , 17 BH 14 %
B4 FNAE 2 Z B4 T IL-9. TGE-p Al IL-4 %%
R TR 4 (P<0.05), {H EE IE % 21 75 (P<0.05).

HE #ta iR, IEWA/PRBAZURE REF,
A RS2 /N BRT WS R R TR I s KR g B
JE, B B AR 2 22 R AL Ul 412U
FHM TR, FEI0 KRR . 45 R W E 4.

x3 NEAEDMEG R IL-9. TGF-p UL K IL-4 B &K (=10, X +5)
Tab.3 The expression of IL-9, TGF-P and IL-4 in the peripheral blood and intestinal mucosa of mice(n=10, X +s) pgmL™
o 7k A1 i
2077
IL-9 TGF-B IL-4 IL-9 TGF-B IL-4
IEH A 98.52+12.52 32.53+10.24 75.64+16.54 65.36+16.52 22.51+8.57 59.36+10.54
skl 312.38+21.58" 254.35+17.86 " 186.51+25.64" 267.3+19.68" 125.64+18.78" 118.68+19.65"
FH P 1 20 23.25+8.57"% 138.25+18.57"2 147.54+20.47"2 16.36+5.42D% 86.32+12.541% 73.32+14.57"%
W2 LR 152.36+25.87"7 158.35+19.54"2) 163.25+28.35"2 120.35+18.54"% 91.35+10.53"? 86.75+12.52"%

W SIEWAE, "P<0.05; SHR4HE, 2P<0.05.

Note: Compared with the normal group, "P<0.05; compared with the model group, ?P<0.05.
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‘, ‘, .,“.‘ > o) ) ';. S S
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’ ! 4 BERwoS
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i ’ L 3‘«,' N

el 1%
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. «

»
I BIA
F
4
’
EREFapIGEEN i 2 2 HE

B4 /PNERGEL HE L6 4 F(400X)
Fig. 4 HE staining of intestinal tissue in mice(400X)

R E B 2655 2018 4E 6 45 35 B4 6 1)

3.5 /INREmBEH IL-9. TGF-B. smad3 PLK
IL-4 [f) mRNA #ik

RN R A L 1IL-9. TGF-B.
smad3 PLK IL-4 B mRNA FixEZEEHTEWA
(P<0.05), i1 BH 14 X H& 241 Al A 2 % 0 20/ BRI
IL-9. TGF-P. smad3. IL-4 [ mRNA %X bt A
H T E N IHP<0.05), ZERILE 4.

T4 NREMEREF IL-9. TGF-B. smad3 LK IL-4 &
mRNA &% (=10, X*s)

Tab. 4 The mRNA expression of IL-9, TGF-B, Smad3 and
IL-4 in the colon mucosa of mice(n=10, x £s)

4053 IL-9 TGF-B IL-4 smad3
IEH 4 0.58+0.12  1.80+0.35 0.68+0.12 1.1340.23
B 3.85+0.23"  3.23+0.38"  2.58+0.15"  3.64+0.34"

FHPEXTIEZE 0.43+0.1002 2.10+£0.2272 1.36+0.24"2 1.89+0.24"2
BELZPEH  1.83+021"7 2.43+027"? 1.51£0.30"? 2.31+0.18D?
H: SIEWARE, "P<0.05; SHEBE4HE, 2P<0.05.

Note: Compared with the normal group, "P<0.05; compared with the
model group, 2P<0.05.
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i 20 B 1) G 28 S AR R M 45 T R R AR R
HOR I B EAEH], Tho & —Fh ik IL-9, KIF(E
RAYEFM T 2001, T IL-4 1 TGF-B #iA A2 75
S Th9 LI SCEEANAL R T, A4 4hS2I6 A ik B
F A T DL S Th 20 i A2 i) . smad3
9 TGF-B & 5 B 88 3244k, B F1 TGF-B 3R
KGR RS A5 5 T A KR, A
N Th9 FIBGEFLEE. Th9 252 M iuim,
15 B M R PR B, FRAE TL-9 AT LR i
RIFEED, TL-9 = M/ R AR R G 4
RAE TL-6 404 H /b5 1 Dardahon 2R 7t &
P, [F% Tho 40T LLES B 5 Gt % 1k
A VLR AN R AR g (R A, BN BB &R R
2, HZVRIRSE R Tho 40 A Lln & 45 1 %
/BRI S B, FLIX A E A RES TL-10 (R4
Ko WGPRSZIG T RIL, 8% st o M 45 i %
B iE bR, IL-9 AR FRIE R T,
25 [ 45 J2 o Th Al TL-9 ()% th 8 &, 7 DSS
75 I S8 M 45 i 46 /N B R L TL-9 Pl S5 B B
JEC (1) 98 RE B S5 gk e, X 150 B ThO Al TL-9 #ff S gt
T 85 d i R AR !

% W A 2 Bl BRE BT R R T R R 4 A
Y, KRESCIUFHZ R AR R . Pk,
Pom B S R , 2E 2 02 AR R B
22 W] LLJE It 5k O 20 Pt 3R 1T 22 0 A2 AR G B R
S0 0 D) )45 I A, DA S5 T K 5L 400 L 1 T
H A7 2 ESE CR3. Dectin-1 1 Seavenger +& % fHi 45
EISZE, R T Rrmr b g, &
%5 2 BE T LLEAIC Th A1 Th2 20 AR L), 8755 3
SR AR 4 AR T

BZAENEEME N —MZ LA 2R AR,
TEAEY R ESREERMMRZ. =250,
B2, =ik, RFSSEaE TRERE,
AW I E . ABF TR DSS #1245
Joor 98 /N AR, R AR 2 2 BT T 70, ST
IL-9 PoiAR/EANBHEN IR, 455 B R DSS Al Ll
NG I R R IR, B N R R
HZL A1 I A Th be AT IL-9 FERIA8 B2 EF,
P IL-9 BrikfIfeZ 2T Hs, 4%
O U . XYL Z Z WAl LUEAT Th 1)
EE AR TL-9 R IA K 238 /N B 5 W 4% - B T TGF-B
AIIL-4 AT CAEHE Th Az B, ik — 2046 i i 2 e o
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TGF-p M1 IL-4 [3RIE, 455 B8 TGF-B #1 IL-4 [
RIEWPEK

gk b, AW R IR 2 22 88 AT LU R T Tho
R A RAMMI R 2T DR R, X AE R
BT AT AR TS5 .
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