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W =

BH: T IL-23/IL-17 55 @B R B &S B /NBER, (Berberine, BBR)

SR 2 HEAE SR EL B 4 (Ankylosing spondylitis, AS) Jik £ 4R M JIE 20
(Fibroblast-like synoviocyte, FLS) 4%, 1. 1228 T L RE 7L 52

Loy R AR AR B SR )N BERG ST R LA A R AR IR R,
oy AR YT 9 B AT R 2T R BR A E IR T RE

T AREFLNIEYE AS FLS ZH/E B R, DL BBR AE NI FE 254 .

1. JEARYEMI PRI S M AS B L Z0E K b 43 B9 tH FLS 4h k47
Big%. Fr AS FLS 4ifiufe 225 =05, Wi ui AS FLS U7 4 5E .

2. W ThEEIWE T FIIEZHE (Lipopolysaccharide, LPS) H&A7 AL EE4H
Jf1 24h LAEESE. AS FLS 47, M & A AN FEKE BBR B TR AT 140 24 h.
B, KA E EREE (Inverted microscope, IM) M%< BBR X} LPS i~ AS
FLS 40l (i A2, CCK-8 AP #i e Se i/ il BBR Xf LPS M/~ AS FL
S A1 FERE /I 5N, Caleein/PI et S2ia kil BBR Xf LPS i~ AS FLS 4
H¥% S 852, Hoechst33342 Y852 56 Al Annexin-V/PI £l BBR %f LPS Hl¥ T
AS FLS 403 T2 fI52m, i 2040 e AR K BBR Xt LPS Hl# N AS FLS difd K
JARARIRZM, Transwell ZN=SEE0AG I BBR %f LPS H¥# ~ AS FLS 40if2 &/
HISZHE, RIYRSELR AT BBR %f LPS H¥# T~ AS FLS A2 68 I I, et
YLkl BBR X AS FLS 400 i 40 (AL FE 52, B IEC S % M B sE V2 (B
nzyme-linked immunosorbent assay, ELISA) failll BBR % LPS #l## ~ AS FLS 4
& IL-6. TNF-o. IL-17. IL-23 25 5 PRI R 7 R IA K RIS

3. ML FE: RSB ABEIZE (Western blot, WB) R4 BBR %} LPS
PN AS FLS 40fig+ Bax. Bcl-2. Cleaved-casepase-3+ N-cadherin. E-cadherin.
IL-17. TL-23. p-JNK. p-ERKI1/2 HHRIEKFHIFM

4. 5 F5H%E: N Autodock f Chimera #2ERE I BBR 5 IL-23. IL-17. IL-
6. TNF-o. p-JNK. p-ERK1/2. K-ras. c-Raf [145 46877 S AR HAE AL 55 .
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i, HIEFRES 7 RN, REMZE R BN NG BE T B R U R . R, A5 Bh IM
ISR R IR T, ARG EIR, HES 3 48 FLS 4UMEA—2. A K R AT,
HAZIE M AT W, 225 Vimentin 8 E R ROCR)E 2 IHTE, RIZ DAPI B4 0540
Mtz il s, MR AaR GBS, [FIN 855 5 B 5O e SR 4n
FRIEAS, R 5 H B4 IE 2 FLS 40,

2. KM LPS 7455 T FLS 4, MIMAEAARSN DM HY AS B o AN[A) ik 5
44 LPS % AS FLS 4013555 12, 24, 48h &, KIL lpg/mL LPS AbFEA 15
24h I, 4 EEWR ) IL-6. TNF-a B/K-Vfes, £ AS FLS 401 R A8
J N B, DR AR AR Sy i 5 A e IS A 2R ) e A T Tk B B I )

3. FAANEE R BBR (0-300pumol/L) 433 A+ LPS ¥~ AS FLS 4
24, 48. 72h i, BBR X LPS ¥~ AS FLS 404K EAMHIER, Higas
HA I [ AR (P<0.05). B4k, AR¥E CCK-8 HI4EIR, &I BBR X} LP
S I T AS FLS 4H Ml fr) 5 A+ T [HRIHK FZ 53 5 9 24h A1 120pumol/L, FFLASL
KAy BBR ALERFIR 420, AT A g S S B9 5 S itk

4. FAEMREE BBR 43 LPS H¥ N AS FLS 40/l 24h 5, 575 (A4LAHLL,
BBR *f LPS #lli# ~ AS FLS ZHffffj3456. 228, TR I HA — 2 MahifEA,
HEaH R R, o, 52 A4ME0, BBR X IL17/1L23 Fl# T AS FLS
20 B 1) S o R B R B — s (R R

5. FANFIAEE BBR ALEE LPS HIl# ~ AS FLS i 24h J5, S5 A4MLL,
BBR ACFEZH AT 55 LPS Hl¥ N AS FLS ZHAIH T (P<0.05), RT3 514 16.
4+0.95. 21.2+1.77. 29.6+0.95. Fifif5, 18 xCH A A SR s ) 240 A 1) A & A A
I BBR A LA# LPS MW~ AS FLS 4HfdH G1 A1 G2 HA 1 40 i be A5 DL & 4 i
P77 SRS, S clRIRT S IR A bl 270 St i T i, HLAH I 22 7 B
it L (P<0.05). iXUiE] BBR ALF ATBHAT LPS HIW N AS FLS 41 A4+
JAT S 1, AESR.

6. FIANFIH S BBR 402 LPS Hl¥ T AS FLS 40 24h J5, 5724,
BBR A AT 5 7B O I Hu 4] LPS RIBCT AS FLS 4if IL-17. IL-23. TNF
- IL-6 S5 A MR T ik, HAHZ R BA G L (P<0.05). X1
BBR ACHL A 2 BRI AS FLS ZHAIAE LPS 55 N 1 SO v o
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7. FANFI#FE BBR Ab¥E LPS HlB F AS FLS 40l 24h 5, 5= A4IML,
BBR 4 FEZ A PA_E i Bax. Cleaved-caspase-3+ E-cadherin 2§ (I [FAHX} %15, H4H
MZERAASHE L (P<0.0D). [FK, BBR AR DL Bel-2. N-cadhe
riny IL-17. IL-23. p-JNK 1 p-ERK1/2 AN R, HA A2 5 BA gt
B (P<0.01),

8. NTikgE REA VRS, B Autodock F1 Chimera % /F M%< BBR 5 IL-2
3. IL-17. IL-6. TNF-a. p-JNK. p-ERK1/2. K-ras. c-Raf {45 & A /1 AR HAF
AL, I BBR XX L67)141 U35 B ROF AP 45 & Re 0, T N e 14 21 58
ZH % BBR 1697 AS F RS2 504K 58 .

gk

1. BBR #J#{Ifi] LPS Jl¥# ~ AS FLS 4iffaff) A=+, HALHI I AE5 BBR AJH &K
BH¥H LPS HIC T AS FLS i )4 2273 %44 5<, BBR AIFHH AS FLS i K
JESAT S 3

2. BBR W[ #Ifi] LPS H¥ T~ AS FLS #3858, =28, TReress, Hpll
] i 540 N-cadherin 5 &1L, If{2it E-cadherin £ [ IR IEAH K

3. BBR M55 LPS Jl3# T AS FLS #if kA= 981:, HALHIAT A 5121 Bax.
Cleaved-caspase-3 & H KA, FEHH] Bel-2 & HPRIEH K.

4. BBR Al LPS Hl# N AS FLS 4 f) &5 0, JF B0 1L-17/1L-23
HIBCT AS FLS 20 B 7 R BE

5. BBR A4 IL-17/1L-23 15 ‘5 i@ % H B0 R 1% AS FLS 40 894905 1)

o>
(aYay

2, BBR, {EN—F WS SRR AL 59, AT U] AS FLS
MM A M5 1R2. IERE . A ML R ARE SN, BT A S R AR T,
AL AT BE S5 3] IL-23/1L-17 15 5@ B TG A G

REEE . SRR/ NEEL: R EVEEAE R, AT YRR AR TL-23/IL-
17 15 58 MeE e
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ABSTRACT

Objective : To investigate the effects and molecular mechanisms of berberine
(BBR) extracted from Coptis chinensis on the proliferation, apoptosis, invasion,
migration, and osteogenic differentiation of fibroblasts like synovial (FLS) cells in
lipopolysaccharide (LPS) induced ankylosing spondylitis (AS) based on the
IL-23/IL-17 signaling pathway, so as to provide a theoretical basis for the clinical use
of BBR extracted from Coptis chinensis in the treatment of AS, and to provide new
therapeutic targets for the development of other drugs for treating AS.

Methods : This study focused on human AS FLS cells and used BBR as the
research drug.

1. Extraction and identification of primary cells: FLS cells were isolated from
synovial tissue biopsy of AS patients and cultured. After the AS FLS cells were
transferred to the third generation, they would be identified by immunofluorescence.

2. Research on biological functions: Cells were pretreated with LPS for 24 hours
to establish an AS FLS model, and were treated with culture media containing different
concentrations of BBR for 24 hours. Subsequently, the morphological changes of AS
FLS cells under LPS stimulation were observed using an inverted microscope (IM).
The effects of BBR on the proliferation ability of AS FLS cells under LPS stimulation
were detected using CCK-8 and plate cloning experiments. The effects of BBR on the
viability of AS FLS cells under LPS stimulation were detected using a Calcein/PI
staining. The Hoechst33342 staining and Annexin V/PI staining were used to
investigate the effects of BBR on apoptosis of AS FLS cells under LPS stimulation,
Flow cytometry was used to detect the effect of BBR on the growth cycle of AS FLS
cells under LPS stimulation. Transwell chamber experiment was used to detect the
effect of BBR on the invasive ability of AS FLS cells under LPS stimulation. Scratch
experiment was used to detect the effect of BBR on the migration ability of AS FLS
cells under LPS stimulation. The effect of BBR on the degree of osteogenic

differentiation of AS FLS cells was detected by Alizarin staining. Enzyme linked
4
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immunosorbent assay (ELISA) was used to detect the effect of BBR on the expression
levels of inflammatory cytokines, such as IL-6, TNF-a, IL-17 and IL-23.

3. Research on mechanism: Western blot (WB) technology was used to detect the
effect of BBR on the expression levels of Bax, Bcl-2, Cleaved-caspase-3, N-cadherin,
E-cadherin, IL-17, IL-23, p-JNK, p-ERK1/2 proteins in AS FLS cells under LPS
stimulation.

4. Molecular docking: The Autodock and Chimera softwares were used to detect
the binding ability and interaction sites of BBR and IL-23, IL-17, IL-6, TNF-a, p-JNK,
p-ERK1/2, K-ras, and c-Raf.

Results:

1. When the primary cells were cultured until the 5th day, the IM was used to
observe that cells gradually climb out around the tissue, and until the 7th day, a large
number of cells could be observed adhering to the bottom of culture bottle. Meanwhile,
with the help of IM, it can be observed that the cells were spindle shaped, relatively
large in volume, and the morphology of the third generation FLS cells was consistent,
growing well, and the nuclei were clearly visible. After Vimentin protein
immunofluorescence staining, the result was positive, that is, after DAPI staining, the
nucleus showed blue fluorescence and the cytoplasm showed green fluorescence.
Combined with the cell morphology observed under an inverted fluorescence
microscope, it indicated that the isolated cells were FLS cells.

2. The LPS was used to induce FLS cells in vitro and the AS model was
successfully constructed in vitro. After inducing AS FLS cells with different
concentrations of LPS for 12, 24, and 48hours, it was found that lpg/mL LPS
treatment group had the highest levels of IL-6 and TNF-a in the cell supernatant after
24 hours of intervention, indicating that AS FLS cells had the strongest inflammatory
response. Therefore, it was selected as the optimal intervention concentration and time
for inducing inflammatory response models.

3. Different concentrations of BBR (0-300umol/L) were applied to AS FLS cells

stimulated by LPS for 24, 48, and 72hours, respectively. BBR had an inhibitory effect
5



HeF TL-23/IL-17 {5530 B PR I S04 SR U/ N BEBURT 53 B P A0 8 R ET A B RS0 D F) 5 i

on the growth of AS FLS cells under LPS stimulation, and the trend was time- and
dose-dependent (P<0.05). In addition, according to the results of CCK-8, it was found
that the optimal intervention time and concentration of BBR on AS FLS cells under
LPS stimulation were 24hours and 120umol/L, respectively, and the grouping of BBR
treatment doses was determined based on this result, so as to lay a foundation for
subsequent experiments.

4. After treating AS FLS cells stimulated by LPS with different concentrations of
BBR for 24hours, compared with the blank group, BBR has a certain inhibitory effect
on the proliferation, invasion, and migration ability of AS FLS cells under LPS
stimulation, and the trend is dose-dependent. Moreover, compared with the blank
group, BBR also has a certain inhibitory effect on the osteogenic differentiation of AS
FLS cells under IL17/IL23 stimulation.

5. After treating AS FLS cells stimulated by LPS with different concentrations of
BBR for 24hours, compared with the blank group, the BBR treatment group could
induce apoptosis of AS FLS cells under LPS stimulation (P<0.05), with total apoptosis
rates of 16.4 £ 0.95, 21.2 + 1.77, 29.6 = 0.95, respectively. Subsequently, flow
cytometry was used to detect the cell growth cycle and it was found that BBR could
reduce the proportion of G1 and G2 phase cells in AS FLS cells under LPS stimulation
in a dose-dependent manner, while the proportion of S phase cells increases in a
dose-dependent manner, and the differences between groups were statistically
significant (P<0.05), indicating that BBR treatment could block the growth cycle of
AS FLS cells under LPS stimulation in the S phase and no longer divide.

6. After treating AS FLS cells stimulated by LPS with different concentrations of
BBR for 24hours, compared with the blank group, BBR treatment could
dose-dependently inhibit the expression of inflammatory cytokines (such as IL-17,
IL-23, TNF-q, IL-6) in AS FLS cells stimulated by LPS, and the differences between
groups were statistically significant (P<0.05), indicating that BBR treatment could
effectively reduce the inflammatory response of AS FLS cells induced by LPS.

7. After treating AS FLS cells stimulated by LPS with different concentrations of
6
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BBR for 24hours, compared with the blank group, the BBR treatment group could
up-regulate the relative expression of Bax, Cleaved-caspase-3, and E-cadherin proteins,
and the differences between groups were statistically significant (P<0.01). Meanwhile,
the BBR treatment group could down-regulate the relative expression of Bcl-2,
N-cadherin, IL-17, IL-23, p-JNK, and p-ERK1/2 proteins, and the differences between
groups were statistically significant (P<0.01).

8.To make the results more convincing, Autodock and Chimera softwares were
used to observe the binding ability and interaction sites of BBR and IL-23, IL-17, IL-6,
TNF- a, p-JNK, p-ERK1/2, K-ras, and c-Raf, and it was found that BBR has good
binding ability to these molecular targets, so as to provide more experimental evidence
for the therapeutic effect of BBR on AS in the later stage.

Conclusion:

1. BBR could inhibit the growth of AS FLS cells under LPS stimulation, and its
mechanism might be related to its ability to effectively block the mitosis of AS FLS
cells under LPS stimulation. BBR could block the growth cycle of AS FLS cells in the
S phase.

2. BBR could inhibit the proliferation, invasion, and migration ability of AS FLS
cells under LPS stimulation, and its mechanism might be related to inhibiting the
expression of N-cadherin protein and promoting the expression of E-cadherin protein.

3. BBR could induce apoptosis in AS FLS cells under LPS stimulation, and its
mechanism might be related to promoting the expression of Bax and Cleaved-
caspase-3 proteins and inhibiting the expression of Bel-2 protein.

4. BBR could inhibit the inflammatory response of AS FLS cells under LPS
stimulation and inhibit the degree of osteogenic differentiation of AS FLS cells under
IL-17/IL-23 stimulation.

5. BBR could inhibit the activation of IL-17/IL-23 signaling pathway to regulate
the biological function of AS FLS cells.

In summary, BBR, as an active compound extracted from Coptis chinensis, could

not only inhibit the activity, proliferation, invasion, migration, osteogenic
7
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differentiation, and inflammatory response of AS FLS cells, but also induce apoptosis.
This mechanism might be related to the inhibition of the activity of IL-23/IL-17
signaling pathway.

Key words: Berberine extract from Coptis chinensis; Ankylosing spondylitis;

Fibroblastic synovial cells; IL-23/IL-17 signaling pathway; Osteogenic
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TGRSR R

P PEILARR H AR
AS Ankylosing spondylitis 5 B PR A 4
Annexin-V/PI Annexin-V/PI JRLIK 2 F1-V/PL
BBR Berberine /INBET,
Bax Bax T EA
Bcl-2 Bcl-2 UM EA
Calcein/PI Calcein/PI 5 5 H/PI
CCK-8 Cell counting kit 8 il ol i amw i
Cleaved-casep PR IR AR L AIRE
Cleaved-casepase-3
ase-3 3
E-cad E-cadherin R
ELISA Enzyme linked immunosorbent assay TREE K 2 M B 0 7
extracellular-signalregulated protein
ERK AR AME 5 RS
kinase
FBS Fetal bovine serum EaaliRE]
IL-6 Interleukin-6 HIr%-6
IL-17 Interleukin-17 Hr&R-17
IL-23 Interleukin-23 HIr%&-23
IF Immunofluorescence TR
M Inverted microscope (R
LPS Lipopolysaccharides iEEZ
INK c-Jun kinase c-Jun 22 AR v
Kirsten rats arcomaviral oncogene  Kirsten K 5, IR J&3 I 75 Jo 2t
s hormlog B 1
N-cad N-cadherin PLEZE R s |
PBS Phosphate buffer saline T R Eh 22
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Raf rapidly accelerated fibrosarcoma 22 R/ R IR T H P
TNF-a Tumor necrosis factor-a i Jeg SR BE R F-a
Vimentin Vimentin WvEA
WB Western blot EdSIEBUSP
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FEF TIL-23/IL-17 {5 5 BB SO SR /N BERX 55 LR AT 28 2T R R 4 P (1 52

B B

SRE AR K (Ankylosing spondylitis, AS) &—Ffpi AL DABKAR <5 FE A+
BRI SESN, RIAE E IR S AS I AR B AR, 3T
R TR, 16 AS I, EH ST B A 1) — A R AS B4
FEHE B 4H i (Fibroblast-like synoviocyte, FLS) [ & 155 K % P s W21, ERG 3,
AS FEBERINAE RCE R E 40 T AT, R AS BRI F A, 7™ R
FIETE R, HBURFREGE SRR R E VIR RE. Fik,
il FLS UMM 4 . i RA2 28, (RHbAnpi o, XHH] AS IR 5% AS 5
T R R L

PHEEX AS (0YRYT, 2 UAPLREEIR N, DRbIf A R F N 2 1 2540 Ak
EARRPIR 2. POAIRE) . B PO S h R BURZ, (ARAERZIEITER,
W E EA R RN, S8R0, mHFKRR . BSE RS R 467
BORBUF, REERBUR, BARLE— & 152 IR LA R A v B 5 ) e BRitbz
S, AS BIRITIEEFETFARIGYT, (HAREAEAE T AR A s, AR, L
FAE AR AR . DR AN = S5 B

SRELEEAE SR, ARG AR IR R I WA B HRHE G T 7408 S B oG
THEEIE SN2, HILAE TR “RE7. “BIUE". “HB” S0, CRNEE
B I AN TERR, AULE SRS S RS T A B A TR AR,
RATLL I IR AN IR R 22 S VE SR B BRI, IRYT B DA HER LR
NI SR B AR TT RN . R ERZTIATT AS BATIT AR VR RE.
PR, RV TR, TR, T AR U R T
AS HAZM A, ZEEINISH, KIbit s 245 540057 AS B BRI TR L.

25 N B E R BOE (Coptis chinensis Franch.) 3% (Coptisteeta
Wall ). =M% (Coptis deltoidea C.Y.Cheng et Hsial) HIT1ERZE, #EFREPY
P02 B B USSR SR N B AL S ) R N ST YT
POED . ZMRNSE. RN AR, AR ESE, BATERL B B,
FREEMITHRL, AT LI SERET . WKk DL O K B S8 15 2B 3 25
We MEABEREIRMHNTZ), EIRK AR 2N, SOERIW T H %5y
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NEERR R LA . PUIRYS . BRIMLE . FRORE FF MAR LS PO R SR, ik
ok, ENAMIFFC R I, B B /INEETLE (A AT AR R 2 AR
PERIB), /NBERRR h 2 30 P I R AV, CAIREIER T /NETE A Bt
PU B Bz AR L H Tt 7R B, 0% T B A R I S R A N B, AT,
WA AR CHE o, /DB R A BT R AR UL, Btz A, v 2 s An 3R MU A AL
Ay INBERR, B ST R BURINIT AL MO ERHEY) I W (Phellodendron
chinenseSchneid) [FITIER K, TEMSE, Wi, JHBSHEATE, RABEHR. EK.
B FRTELARBRZEMI TR, Horh, BT O AR RIS . e
=R MRS, KRS BRI, BURSF T HAE Sl M R 2 4 T
AP, HFCIE R AT 2 AR SR T A UK 2 A
sk, BASR. M. Jrsfe. Juios. Beb. RYME. 1BVSEZ 05
(2B AE I B B 2 P A 22 B 2R, L P AR b B AL R e /N BERU ),
/INBER A — PRI AL U0 ) BRIR Bk . A FE ORI, /INBEBRBE U AN A P 1 SRR
AR I B A IR S S R = AR 0 S, A R FUR . BB . Bifn R
i i A S 2 FAE FH L,

FOESEHUY/INEEDR (Berberine, BBR) A& HH HZG 3514 . BERAM 32 B WU
HAUR . brafe. PUE. PUBS. Pulios. $8m e ) Roscs O Mg iR £
PR, RGTE NI, 22 Bh SCREME B Wi AT B B S e s 45 BT R 4F
AT AR, SRR, BBR AU AT DAIH| 4/ %:-1 (Interleukin-
1, IL-1) FAMEERBEH -a (Tumor necrosis factor-o, TNF-o) 0 ) A 52 2
52 TEA% A [T RDRE B, 30 1) TNF-odid (1 2 T A% (40 B R I P 1 440
FRIRG PR, AT 92 8 JE 40 6 PR R 5 J Rt e s Az Ul 4l 2523 (Interle
ukin-23, 1L-23) /A4S K-17 (Interleukin-17, TL-17) #2250 K M RN
HEE S M, IL-23 A ZMEY MY, R EENRLEdES T
HEhZHML 17 (T helper cell 17, Th17) Thl7 404 IL-17, L-23 32 E W4
PR SR e B /MR PR BN YRR S 5 722, BFFURI, TERR BV RIS
Widr, 1IL-23 5 IL-23 245G )5, RERS(Edt Th17 40flfiE4L, Thl7 40004 1
L-17, BTCAERE S0 OB, AR T 38 Jo 44 200 A 0 Jo P S TR R 1 ek, T i i
TREE PR IRZEE TR T 4P A D]~ 25 0 W B R 3 LA 5 5 T R A0 g ¢
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RER T RIESH RIE R, 825 AS BIRORAR AR RN, AS JHERE R 3
TR RIS AR IS, IF HLAEA KR R AR RIRE AR i R g B 4 41
PAAE KRR IEMIEEA T, 40 TNF-o. IL-6+ IL-1. IL-17. IL-23 25081, S2O64Faf,
BBR A Ld i #) TNF-a. IL-1 S8R PR T, BEM#] FLS (R385, (it KA1k
KR SREVEEAE RSB B B R 1R 7120, (HHAE LR AN S 2

DR TSR I/ NBERR R A T A AL, AR ST FO0 Gt NSRBI
9% RS I AT 4ERE I IS AS FLS 41, i W2 BBR Xffig Z Ml ~ AS FLS
MMERIIETE. W RE. TR LR ML oy AL, JFRE— DR
R AS KAEREIEY) 0> T OS], DN SRS I /N BERR ST AS [l PR B
ISR AL LI .
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B—Eo CERLRE

ZR—: PEAHTHERELEERMERESEBITR
yeids

SR E MK (Ankylosing spondylitis, AS) A&—Fp KA B 118 1 48 i
T T3 F DR R AR AN A DT g P AR 1 R, 2 R 8 P SO A S Y
DRI FER I, 4 AS F=AE RRESROBL RS AR, AT 4ERE T 540 L (Fibroblast-li
ke synoviocyte, FLS) FEBUREAMMIZ R NERE T, 5 B0 LA M1 A4 5 4 K 4k
MR TR, MR RE SOEAE RS, A BT R IR
REAL R J122), LSRR A 5 e S50 AR G A . R 2B A B VA RB). R, 4
il AS FLS (it BEIAE AN R SN, 5T AS FLS RAT:, nIRES &I IR 4
RERIIERE, dETA SO AS itk .

A RIE A AN KB FUIESE, R “fi. 8. BR. 7 des, HES
Py 24 BAA R P i Ay T LAOE I R AR OGS Sl s . BEAEIE AR 28, iRy
B AR ULES 3-F/ 2 (94 B (Phosphatidylinositol 3-kinase/Protein ki
nase B, PIBK/Akt) {55k, Wnt/B-EIEH (Wnt/B-catenin) 4% & BRI/ %
A 3 (Leucosine kinase/transcription factor 3, JAK/STAT3). #%#5 5K T--«B
(nuclear factor-kB, NF-xB). 2% 54L& HENE (mitogen-activated protein ki
nases, MAPK). [/%-17/23 (Interleukin-17/23, IL-17/IL-23) 24{Z 5@ I (1% 5,
] JERE 7R ORI 1 1T SR BB AR L IR A RO B D R
PR AE S AT SRR I AT W R T Sk AT SRR I T B 8 5 . otk
SRS AR AR A R T, e 2t st BV A 4% 1A R A R RS B BELAS R R0UR
1 FEX AS HIAR

FEAH T B2 2 I AREE b 5 Sk, IR0 “mEMARER” M AicE, IR
B2 S AR FOpi AR A AR B HRHE ST R R B G D Re TR B 2 IR, 7 EL
FEARE R SRR RIS £, FHIEJE T “ 7, “BHE”. “ATH R,
CHET. R SETERERY, 1B (AN T (ERR-AESRERE) B ‘B
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S RNGRA, SRINFREL, RS, RN, JHERE.” (R - R iR
Fl: R, BEANZ, BN, EAE, WHEE.” EREEVOVERE
PERHE R AR SRR B WS RAREY), Bl GRIF-BAw) B “F
Bk ... SRRSO, CBROYR, Bk, ” IURE R 4 R E
MR TN AS DR “TEBRE7. KRR, R AEVulE, IR AS 98
ANEFRPEGERF “+—h7 ERTRRRIRAREIE T %S, Bk, AS B
R AL R B IR 4 B RGERI  BHE
2 AS KR B HL

s ELVE AT 2 B9 ALY R 73 9 LS ARERIAIAS N AR YR RISK B B4 A i
MR, BRI BARE. Bf. Sl Bk LR i RiAER R, W
(BrATs ) Bl “ B IRRKE, 2GR, A2 XTEIR UM Ot 7 CE IR IR 1L - X
M) Fle “ R, 2GR, TR . 7 AR DS ML 32 SN AR R AR 2%
HMARSCRR “ONiE B R, ARG ML FEL L R R KT 6 MR, RHLE
SN 0 E R A R, SR E AR RSV, W GRIF-ER) H:
I, REER=AURE, SR B B5Ss, PR ANRIE R 2 A
A AR 52 Y T 2 AR S G RV R L AT G S S R R S SR
PUAF IR F AR R BRIEZAE, ASPIAM A 3 BV A RE 58 599 1) 32 22 )i (4]
Z— A NRERWE . S RIEH SR, s L A ER R R Lk
TG, UEROMRRRENIMER], BUENARIEMDIRER I, Lot ANl, HE45ZE
%, AU, SECREMEEER AN, W (PR R Bl C R,
WEAT, BRILKZ . ” Mg rpBERBARIE A, I OvmETEA R
(K BRI LUR 7 BN, INBLA DB sOMEONEE, B . R
AL, BTERUSCES. e GRE-ER) i “BEAC, BT
A, AETHE” B,

3 AS B EHHES B

Al GE b BRI RHIE S 2, B A RIEIAE . R B B A
FFE PR 4 MRS, T H RTR 2 $h B, @i P AR SS A (7 R < oh
PRIE” A0 “PEESHIR " 0 BAERER, DOBS. SEk. RS EATYRE R . 4
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R AR B ARG S B AL R R AL B R, AMETERS, ARAE L
PRIKE K1) 20 R R B FEAIE A R SR 9B BEL PR 1 E R A A8 BELAIE 4 AR,
] = R 2 R AR AR 5t B A R RIHHIE, UCAILRRRNLNE 500, Sk
Hor N BB T BARAGERBE 2 MIERL, 5 M H AR BB R B R A, 4
] 42 o = B B A AR 2 R0 iR B A R BVRIT A5, AR IR L2
TFEAR AR, SMEAACOAR, FIR R B AR R R, by =, B
WL RGFRRUE N 32, H DU A 8 ARy 3, B DL S B 45 1iF oy 32
(41, R I PR UMK 2 R SRR A B, S A SRS e A e v [ N 9 L 44325 0 75
Ji R 6 AS P EAEAESCHR 4014 B, SR 3] AS HHEEIER 29 Fh, Hop
FIF B A AT (46.64%) « VB HGE BHAIE (22.96%) 58 L8 BHIE(211.74%) [ FEVE FHAIE (6.
37%)4 4 N EFAEARL. AN, A EIR 2 44 i B i BV R A I HHIE YK
/NG, QN2 TR 20, mMAE, BRAESYCNREE SRR EE
TN E R, AR, UEREAR S NS B IEIE . JERIE IR WA
UE R I BH A IE 4 AMIERLBe,

4 AS tHRME 5B

4.1 BERBRALEE 3-UG/E B s B (PI3K/AKt) {55 i@R%

PBBK/Akt & — MR ERTIIE S, FESHMMMAERK. 8. H,
ARSI FERY . PI3K & —Fh 4 i o il R SRR 8 . PIBKs MR T — AN o ity
F, WP A 3 3, Hor 1AL PISK RNIYE (196 R B S IBTL, BLAER 7t R B,
PI3K/Akt 12 B 56 K e R G B b ] i) 2 2 5081, 24 PIBK {5 5 18P
WoERE, A5 Akt KA S, JHE Akt A TREOIRAS, MBEERRAG)S I A
kt /2 J5 3l PI3K/Akt {5 5@ BR [F SRR S8 B, Liu S5HOL@ S g K -

(Tumor necrosis factor-o., TNF-a) 55 o BV 9% 28 2411 18] 70 03 400 M
R PIBK/AKt/ L3I TR A% =¥ HE M (mammalian target of rapamycin, mTO
R) Tk EFE, PBK BERRMANGIG, BE M Ak/mTOR MZRIEFIEH A7
JR T4 ) B 3 2RI 7K —FE, 301 PI3K/Akt/mTOR 15 58 1% v] DL 55 5% B
A 8 KB ) 70 5 4 P 0 B 1 W )
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4.2 Wnt/p-EFEH (B-catenin) 15 5@

Wnt/B-catenin {5 5 18 B & —Fgh Al bR 7 AE@ R, ANURT DA i) 48 i 1) 1
B A7 o, [FIBSIERT DA AR AS . ANMRR PR DL R NSRS, IR
FEH B RGP . Wt (5 Sl EA R F 2@, BB R Ao (c
anonical pathway) FIFEZ #LB-EIAE [AMS7 (non-canonical pathway) i&f%. &
SiREET. WEMEE S A Wntda . WntSa. Wnt7b. Wnt9a. HE 5 A Ak
-3 (Glycogen synthase kinase-3p,GSK-3p). H:A, WntSa S E B KRR
BRI, BEFE R, Pinto Tasende JA 2% A3t i H 3 BB A 46 F o b
FE & &L, Wnt5. Wnatlb fFH/K-6 (interleukin-6, 1L-6) £ i B HH i o
MR Lin R S8 ABFFE DL, HE A#E Wnt/B-catenin {5 5B R M Z A
SER L A 08 i DR (1 5 b o 8 35 P DR R4
4.3 BEMRUEBEFRET 3 (JAK/STAT3) 558%

JAK/STAT3 7&— %% R4 AR 7 RN (S 5% Sl s, 22 5 e sH.
oAb VAT DA G2 VR A5 2 Rl B B AR RS, JAKs B DURR, Bl 4y
N JAK1. JAK2. JAK3 fl TYK2, 1fi STATs & (A -LF, 745~ STAT1. STAT2.
STAT3. STAT4. STATSA. STAT5B Fl STAT6. 440 A5z MR, JAKs
EARSMRE T 2R AN e RETE S, SRR ERBER, PR
WG B AR 54K N7 STAT A AT RE &Y, iz 240 Mz b 1E
NG R T R A AR S, BEFUR . JAK2/STAT3 {5 5@ ik SR B H
HERIKRRBARY], JAK2/STAT3 A5 5 38 8% (130 T LA s 2145 2k e I 4 i
BAFEIT ., SIS R, TAK 0I5 B A R 1 R0 I AR 1 B SRS
4.4 BEFZHET-xB (NF-kB) f£5EK

NF-«B & —KHAZHAMIYBRMRTET, FESSFETARMARGE. &
PEFIJIEWT, R 24 SR Z BRI, T ZRAEEESN NFxB 25 N
F-«B |22 A (ikB) FEANPRNGR 245 ST A RE R =2k,  HARFFIRE T
RES, SR, A2 & FhAb SRS S, 4HME RS2 Ak S 5 B 2 4
W, ixBiEd S ikB WS AW SRR, HETEUE NF-«B 5 5@ 8%, ik
5 (1) NF-xB X% M 20MAZ P, IF B SAH SCHE I R AR o504, W& 5 I N
F-xB {5 5B HE ] LLE S MR PR A B, W TL-6. TNF-a. #&10E T
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RIEN (MR (NO). AiFIAEZ E2 (Prostaglandine2, PGE2)). i 33
A &F-2 (Inducible cyclooxygenase-2, COX-2). iR 1. RIEHF. HpEZik.
AT SFHIAT RN (555 T PUALSIAR DI I SEBY, JhilE—b
HOTBOR AE SR s B FU R, I 2540, HHf 75K A0 ] NF-xB 15 538 i 32 1M ok
RO R 28 SOIE,  AELR 5 LA A A R
4.5 £RFEWE DM MAPK 15 5 8

MAPK 3 2 2 Fis 5@ B 1 E 2P0 IRT, EES HREREE. o
. TS FIARRRY . s, RAESES, HAr, EMFLER, R HERE L
FIFIZhRE, Al MAPK BINE AR 73 NAHEAME 5 1T & A (extracellular-sig
nalregulated protein kinase, ERK). c-Jun Z &Kt EF (c-Jun kinase, INK) Al
p38 LA F IR I (p38 mitogen-activated protein kinases, p38MAPK) =
Fpis4, Hor, ERK FEEMIE R K& NHEYIS, 1 INKs 1 p38MAPK
15T IEER AL JORE . AR 255 S USSR IR B SRR . EIEH AR HRE T,
MAPK AT #BRES, AAM 2 B RAE . SRS R 3R R )5
MAPK {5 50 vl #0s, i ) MAPK & A 4 FRERRIRAS, IS8k
A KK T-B-iEL R ¥ | (Transforming growth factor-B-Activated protein kina
se 1, TAK1) /4548 H 1 (Transforming growth factor-Activated protein binding,
1TAB1) 5p38 MHEAER, 3 S5 p38-MAPK 15 5@ MM IS, N IRZEnsfE
WA [ 145 8 T3 7 224K . TNF-a. E4)%-1p (nterleukin-1B, IL-1P)FE FHIZIE,
s JE Bl S BB, BIE TR LT, Wang 25 NG % E S4B HE A K
ToRATLAAF D% 1) 35 DRURIAE 5 i o i L, i EL VR A 9% 5 9 REAH O e 4 1 22 3R
G s b (R EReplil Py STCEAIN
4.6 AHKNE 17/23 (IL-171L-23) {5585

IL-23 /& Robert Kastelein!*81&Z Bl H IL-23p19 TF. 3 A IL-12p40 ¥ 3 ¥4 B frt) — Fif
S IRAR, R RN AR SOTR A B RSN PR B A RS S A, fEE B
MG s b R 3R LR DY, R RAIREh AR T 460 17 (Th17) 40153
PREAL, B G54 IL-17A IL-17F. IL-6. IL-22 FIMRIRSER Fal6, HAh K
I IL-23 BA 2 MY 780N, ok T2 Dhae &8 %3 Th17 4004 IL-17.
1L-23 =5 2 fiy [5G 200 M R B 5 PR 40 b i S8 A5 s IR A 5 7 A, RS R,
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ek EME R RIG S, 1L-23 5 1L-23 524k (IL-23R) 4545, fefs{edt Thi
7 AL EEAL, Th17 40042 IL-17, TWiJE IL-17 A IL-17 %4k (IL-17R) &5& )5
AT AN [ 30 4 4 AR 2 TSN, IL-17 &/ Th17 4R i A R 7, B
KA 6 AR IL-17A. IL-17B. IL-17C. IL-17D. IL-17E. IL-17F, FH IL-1
TAIL-17E. IL-17F 2 EERRIIER T . IL-17 ZEFEH AR AL, e
TEVFZ A0SR BERIE, i B 40M . AT 4EREIE RN . B 4UM0F T 40,
ZANEE, IL-17 {5 5% FW0E NF-xB EX0EE . Bofi#kEH-1 (Activate ada
pter protein-1, ACT1) {5 5iEi&. p38MAK 15 Sillg. INK {5 5@ . ERK 55
W, JAK {5 S8, STAT {5 5%, PI3K {5 5l 25 DL K 55 5 2 e 4 40 i
AF (IL-1B+ IL-6 TNF-0). LB (B-BAfHIZER ). FIER &8 & AR, 7R
K, Jethwa SFEOSV I IL-17/1L-23 AJ DAA 00 B AT 28 1) G098 A0 I Y o
5 FETHAHRAS 5 RERRMEEFVRTT AS
5.1 HE AT R RIE SIEBRIRIT AS

TV, IRZ WA E O 2 AR B ORIG YT AS BUSIRBF T2, 4l A ik
HE. MRE . RENER. AR, SRR, M. FH2EIA. & AR
3, XIREABENNE, HA AT R s 2R r Do, af R, Ji % AL
ST I SE56 & TR 2 B Y gl I B0GE NF-«B Al MAPK JE %, F#{K circ-0110634 4k
WAR I 73, DR E A ZE . [RINE,  Liu 00615256 2 B 20 1k P 2l it 41
# NF-xB [15 50 E, s NF-«B FIBERRIL, KT TNF-afIiAAK P,
THIs 1 B AR /A iAo BEAh, Jis Lin 20768138 I A7 R0 22401 S 8
O T PR 2R AT DA SRR S« A B 400 B R A ST LA AS BRI AR
J&. hhRH M EA T Z AYNETER R RN, HAT S S RN B
S AR S AN RO BFFE R B, Liu Z5UOVSEBG T A B @ ] JAK2
/STAT3 15 58, AS /MNRMIEF5E (Bone glaprotein, BGP). WstEREREHE (Al
kaline phosphatase, ALP) FIH i =i (Triglyceride, TG) V& PEE B3 TR, #H
T RIEHR T TNF-a, IL-1B. IL-6 Al NF-kBp65 ik K FFIEA N B, B0 T AS
ANERREIR, M TSR E A R AR R . R ABEIE E /ML ARE, A
SESET I, BEAPEAMPIREE. TR AB, Tian 2075200 % BLA A P B
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T AN NLRP3 48R /MA IS R 4% NF-«B 1S S8Rk, ] 200 N 7%
&, G AR R . AR AR AR F B YIS 2 ),
HATRAMGTEA R . Feng 2EUA5250 5 ILIE 1L 17 NF-«xB-TH17 {5 5 4% 30
SR RO i BV R R FE R B . IR B, BB B 2 B2
G RSy, BAMRE IR SR . AT s DL b S 2 M e BiRe . L
EVEN SIS R, 5 A, B TERR BT Notch-Wnt 15 538 i 7] LR
ik AS K IL-6+ IL-1BFH IL-8 SAEK ¥, NI SRR BEE 1 B8R . 1
RYF i JR 2 35 B K (Procollagen amino terminal peptide, PINP) 5 & B & [£1IK,
DA BT A RV IS A0 B B RS, % T AS KERABREIR. FH R sk [ o
B P — M R G, BRI, BEE . B Bk, PUE R
FEIIZBAER . BHAURIL, FHEEEY ] DL SR EGE AS BER, WS KA ST
P R By 4] p38MAPK JE %, AS /BRI L% Hh TNF-oR I8 B 2 TR, il
TR M S S RN A Ak, AT T AS BIREIR . BRIz Ah, TRARAEUS s
S0 R P B By id i % Wt (5 518K, RES] AS MR AP T B ZAGE
BRI FHA  (ReceptorActivator of Nuclear Factor-k B Ligand, RANKL) $iki/K
T, BRE AS NI RAE RS, KIETT AS IT R FFSEIIA 25z
kS EEENE Sy, ETEMEIE R . PIAgE . PIRSE TR R .
TR, FHBEIIA X AS AT BRI, AT g5 UOIsE g R 3PS A
R HIE SR EEA (Bone morphogenetic protein, BMP) /Smad 15 5l %,
T AS BRUET AT M FEL 4 P F) 184 G R RS i AR LR 204K, R AR T 0 AS RRIT R
AR, RZWFFE T ML 2% (Network pharmacology, NP) Hff 5t
2 AR FRIGYT AS MIFEFINLSI, WiR2EE . Mg, SR, FA%. ZER.
ARG Bk, 7 AN EUER NP (7 T R AR TT AS R B,
WL PG SRR A U 23 S, 5 AS SRR s 68 S, HAZ LR 7
AN R KRR R R @il B A% (Gene Ontology, GO) Iifig /7
PRI, FREFEIRYT AS WIFRE ATEA M A MAAERL sl WETESS T AR S iR
5y ¥ D 3 W KRR T2 AL A 2 ARBCATE A0 M PR e A BRI
HRH4=1 (Kyoto Encyclopedia of Genes and Genomes, KEGG) 15 H,
SEFHE S SR B T WREAIAL 17(Th17) MRS JE0b K = ) - S i Ak 28 A 7

20



HeF TL-23/IL-17 {5530 B PR I S04 SR U/ N BEBURT 53 B P A0 8 R ET A B RS0 D F) 5 i

Y)3% A4k (Advanced glycation end products-receptors for advanced glycation end p
roducts, AGE-RAGE) {55k, SAMREAIER 15 Tl IL-17 /5 510k,
R -«B 5 TS ¢ EIMILETSR A NP MIVER FUE X AS MEH
B, R Z IR IEA RO 9, AIRES 50T AS LR 67 4 J8id GO
ThAgE. KEGG M7 T XL A, MiEiE PR MG YT AS HIAE R 2 &
VURAS S IEEE, 1 RAEAHCE B A 2% 2 RIS/ % s K1 3 (JAK/STAT3) {551l
B MR FIE RS 2 AR AT AR A AR DI R 5 390 T- 1o (Hypoxia in
ducible molecule-la, HIF-1a) {55l . SR 75 S5 7-2a (Hypoxia inducible
molecule-1o, HIF-20) 15518 H; 3.5 HAHCE A Wnt/B-catenin) {5 5 18 %
TNF (R S B R 1A B i B i A5 4 M G IB % NF-«B. T
M SZARAE @ Toll FEZRE SidlMs . M HIRAERMLA I (Nucleotide Oli
gomerization Domain, NOD) #5244k, il 5. 2156000 A NP (1) 77746
FOHE NET T AS 173 FHLH], i b 2 800 22 iR 8 A 0o 6 4>, 5 AS
MBI R A 37 A 3T GO Thaesr#r, KA 98 M 54 RE, Wil
KEGG &l 0, 3% 13 (AR5 Tk, T ASMBIRIRT (Cyclic a
denosine monophosphate, cAMP) {55 JH . MBEIR & H -1 & (1 I%EF (Cycl
ic guanosine phosphate dependent protein kinase, cGMP-PKG) 15 i@ . 4
VERCAR-SZ M EAR FH I 20S Sl i . 4515 Sl SR A O, 2 Frbied

BN KR A BURARTT AS WL RUA & RIFE ). Zhang S BOR A NP 117
YRR R A R RO IR TT AS AR RINLE], R SRAGE A MEE S 62 1, 11
AMBIT AS [AHICHERE R @it GO ThAEM KEGG g/ Hr K, ik 10 262E
PR 18 265 Tk, FERMIA RS T, NF-«B 5 51K, INF 5
WK AKHE T M40 EE-1 (Human T-lymphotropic virus-1, HTLV-1) {55
R EREIEPRE, TR RN T A R I AR 1 4 4 SRR IS -3 (L-ar
ginase-3, TYR-3)FI# & k#5158 H-3 (Glucose transporter-3, GLU-3) 2 [i]&4#
it BARGEMNT . Li FBEL NP WITEM 224 AS PUice B/, 1%
W PFZRIEERUF 359 1, AS MWL A 2897 4>, FEZHR 5 AS HIFL[AAE
JEIR 47 /N J8I GO ThAEA KEGG @ik /i KL, ik th 40 2 APt F2 A0 13

AT T, E R MAME SN E AT c-JunNH2 Rimiilg (5 5 m i
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TE R 25 BRSO IR TT AS ARG R, R RE RS AR i
TG S IEE H KB %, H JAK/STAT3. HIF-lo. TNF. NF-«B. IL-17.
ERK. JNK %, REHZRMRIGIERIMAIT AS BT R —, HERIEHD.
5.2 BT RIE SIERIRIT AS

22— Ry T R T E S B RTAR X eE 1) f /N B, AN
PIRR TP ZGICN R, ARG RIATT BH DAV, Ak, aA-HE F
-7 e IS8 A B hA- RS

RS2 NP J5 V0 AT 2R 20 VR YT AS IR FANLH, A 20
PAFAEAP- LR RTEVE T 35 S, AS FHOCEHE s 1914 A, 290 5500 128 R 4
m67 ANy dlid GO ThRe BT R I, EERE AR BT E ST, MR T
P AR IH 7 S R A RN A2 AR-FRARYE T  RNA SR A BRI S5 75 2 S A IR 2%,
Wit KEGG & & kI, FES S 0E KRET A RNHE 75 5% Tl H
N FAHRAT SIS . BRI IER 74 55 5 I8 A 0% . B ST NP J7 ik eR
PEAT-HEZRTT AS MAERNLR, KR AT EAT - H B2 A U8 87 A,
TRIT AS IIAHICHERER 80 4N @it GO WhREA KEGG & H i, KILT ik
HITE NF-xB {5 58, 1L-17 /5 5@ 5. TNF {5 5@8KE. #iiE)LEMET NP
R 77 V20 2 7 AR - 22 LR 25T AS IR FALE], S8 Gt 19 7 RUBk- 5 1L e
XIS R 16 4, AS JFHE AT 816 A4S, Z9XHIATT AS HIFEEEA 56 4N JEid
GO DJREM KEGG & A, T340 5 5 22 R R 5 A0 B 1 30 MAPK {5 518
B, KEBHM R YA R BEIRBEULES 3-8/ % B (PI3K/Ak) 15 53 i .
AMAFI BRI R0 . XSk HERE 5% 85 11 (Fork Head Box Transcription Protein, FOXO)
{55 1E% & T M2 MG 5 @A 5. VS A SESRI F NP J7 1438 I k- 45 41 T 24
SHETT AS VR FIALE, 385 0 1% SRAFNS - 28 L R 2506 208y 31 4, 19T A
S PO AEEER ) 50 4> @I GO Dife s Hrikis 378 S SRR, HE B
55 9 V. NF-kB 15 5@ B E 4% UMb XSk, B DL S A0 b1 B4t &
-t si a5 A R, KEGG BHEDIT I, WRE 116 515 518k, T EHD
5 iER G 58k . AGE-RAGE. TNF {5 5@ M IL-17 15 8Bk %, 701X
P ARG ML k-2 1 R 2N U o S AR . FE R R -9 (Matrix m

etalloproteinases-9, MMP-9). TNF. IL-6 S .08 A BRIFL G . £55
2
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LGSO I NP 7 VAR AR -2 R GG T AS IR RINLEL, 11k 25 AR 2%
TEHERRY 16 4, 69T AS AHCHEIER 90 4N JEIT GO ThAE R I 244 &AWyt 2
o H, KEGG Ml &M i 67 SFAHRAE Tillg, T A HIF-1 {5 5l
T PIBK-Akt {5 Sl SEA K. HLZXRIT AS BN 28 A, 2K
(1, FOAHCAEYIE AR i A AR RRER N BRSO e I N A
DIRHE %, 5 MAPK. IL-17. TNF-o. NF-kB. PI3K-AKT. AGE-RAGE 15 %
R REBONEY) . A E RN T AS BRYT, HOREE, wRLED R
TR, A e F B, R LR 2R T, ST R R
Gk LR
5.3 R T FHMERE SIEBIEIT AS

h 2 ITEIRIK BGYT AS i AR AR, B2, abEEE
FORL HEIRIES T KRB AL MRS B AL BETE AR TE . BT X
REEESZ TV AL T R E RO . ANE PR B AN . SRR, BT
BN, CRHATEENEETZFIGRERGISL, BT AS HAREFIT
B, ABVERINLEI AN B, Rk, BURIR SR AF LAV, Wik S 558505
RIBUAN B AT B0 T DUE I 4015 Wnt/B-catenin {5 538 1, #1 B-catenin [IBERZAL,
S AL, ANRIE R 7SR T4 (Human bone marrow mesenchymal ste
m cells, hLBMSC) #H /1L Wnt5a. B-catenin mRNA FiL W& FF&E, 0 T E
P, RIEPLAS BT HAMIRFRIL, R SIS IR 57 AT A
WL HNH] Wnt3a, B-catenin {5 5 EEMHI AS /N B A S PRl 15 G8 FH A B 40 i Fg
S, B T AS N BRI RCR SRAE SRS o IR SR AL R AN B+
AR DI, IR TAMEIER, S5 RS, s ek & fuin
JYSREIEE AR, FFR ek @ S E -, 8 f0H) JAK/STAT 15 5@ %,
AU p-JAK. p-STAT3 FIBEIRIL/AKF, IL-1B. TNF-a. IL-6 %5 4 RE KT 3Rik
BETRRE, Mk, REEAPEIgGL. 1gG2. IgA. IgM Kk B EThE, vk
J FLAT DUE I 0] JAK/STAT RAFIRIT AS FITERT . KRtz oh, T &LOE i sL5
R B R T A 4% 7 RS TAK2/STAT3 {5 5 i@, i SOE R, o AS 9%
JRAEIR, 22 T AS IR . WHAURIN, 3 B ARPUSLIG R I B IE FA R e B

T AL P B AR XS BE 03805 52 -y (Peroxisome proliferator activated receptor-y,
23
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PPARy) 75 AMPK/FOXO03a {5518, A M5B ey siLlg (SOD).
SPUEAAE S (Total antioxidant capacity, TAOC). 4L AE (Lipid peroxide,
LPO). P _E% (Malondialdehyde, MDA) 25484k MK T- 25K, &1
IL-1B+ IL-10+ IL-4. TNF-o#fERFHIRIE, SeEimBEHEEHE R, K% 7
AS FITT 2. 77 FIV 2@ B XU FEHI ] miR-155/NF-xB {5 510 % 2038 5 B M H
SIS B A R RRIRAS o RIS S0 7 DL #AGE k4 IL-23/Thl7 (55
B B R A
AR, AR ZHFFCE ST NP W 245 5 75 FkIRTT AS IME I bLE]. o
W I ML ZRIEVRYT AS T RARFIIRBCR, BT R BRIz,
WAL S DU R, I . MR RS, HER . $hH
WTg . ANE AR, S EG REATES TSR, AN SRR 14
75, X TGRS TR RUR . M S OR NP 1 5
AR AS BIPERILE], 18I R RIS A ERTE RS 79 A, AS B AT
R 767, AHRA R IETT AS HIAHCEEEER 98 A; 8T GO ThREAIN 535
FAEVI R % H M KEGG @B & 420 i i 121 (M0 5 5@ 8%, HES5 3%
{5518y TNF {5 il IL-17 5 588 & HIF-1 {5 5% . X750 T N
P (W77 ARV B A 0T AS 16T BIVE FBLA], Gl 50 75 SR BV 1 ) 15
34, EHHER 1374, 5 AS FRWIAHCHIAE S 188 4>, ZC4R4E R 23 4> JlEIE G
O DIRE/M g, TER A SAMMP FiEvE. 40 e 2RI OB, — SR
Yy UL FR 1 IR R PR ES E - B R I IR R R S 2 AN R A G, K
EGG 88 & 01, KB E 2R SRR R @ Bk A TNF {5 5% . NOD k%
4 (NOD-like receptor, NOD) il . HIF-1 {5 Sl & Toll FEAZ 4 ik 24 £ 440
B K BRIBHRSELOE T NP 5 70T RHEI A 7 U JUiG 9T AS IPERIBLHE,
WA A VU AAEME S 50 A, FEFHERT 215 4, AS AHOGHEEED 2291
A, DU HIEE R ETT AS IBEFER 82 4N; EiT GO ThEe KB 137 & EWidie
% H R KEGG 8 & H i3 100 ZZAHS 588K, 20 0 5 3 20 K RAE
S B AR TS OC, A TR SR IR DU ALTEVE O 5
OHERIL-6. TNF. IL-1p45& BA REFSEA D). VFIREREEDTEET NP 17 kR
JETEMEIR I AS YRIT IR FIALE, B I A S R i e 61 4, A
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FHAE R 265 N, AS AR SCHEIE R 1672 4, FRIGMEEZ A MU I8TT AS HIAH
REEEER 26 A~ i GO ThRE/M TR, A 475 FAHX(E S S 5 HEYE R,
FEEL S AR EY S ORI AP R R B AR
WIEARSEA K, KEGG &£ KL, ¥ 28 455k, T2 5 NOD Ff
ARG T REREBER YA OB . Toll FE3Z24& (Toll-like receptor 4, TL
R4) {55 B . 28 A PS50 F I 2 24 B2 15 93T HE RO (1 5 129 70 3%
EAER Lt AS 1BI7 FIEFMLE], @A R R IR AR I S0
744, VERIHE AL 997 A, AS BAHCHIEER 2234 AN, AR HWHTE R
1077 AS BIZZARRE AL 78 /> I GO DIRE TG, H 1190 AV R4 H,

FEHE 5 DNA-SS AN T45 6 AR Fis e 40 R 132 R 45 5 25 ok,
KEGG 8 & &0t 135 805 5%, ¥ S5 AGE-RAGE 5 51 .
F S EN K REREAL . SR BTN SRR RERE AL S5 S IEEE A 8, X
P 3 B Az it 2 5 PTGS2 456 B R HSE A7) o 5 AR T
NP JER T H B FiA10 97 AS (AR RLE, F7i /5 o H B0 i s v s
127 4, AERFERL 213 A, AS B AHR I HIREREA 2124 A, H S T2H 28Uk
SHIEIT AS FRIR ISR 71 AN @ GO MRS 5 A A 1387
%, FEERSBEZERIE . ORI R KO0 4 B SRR 1 7T RN AR R,

KEGG ##/ T35 AS 17 XM S8 144 5%, FEHE AL IL-17 {5 5l
AGE-RAGE 15 5@ % . R IERE 715 Sl 55 A 0¢ . 2410010038 53 NP 1)
TR FRANEIE FLi7 . WIS ZE7RIT AS RITEFANLE], KBRFEHELiaE
MUBAY 106 4>, BGEZFAE I ME RS 264 A, HMHIEFIZIRTT AS HIAHSCHEEE A
82 A, MIEZFAEAHIRTT AS IHE AL 129 4 I GO DRl KEGG 8% = 04T,
HINSFIE TL i A 75 A2 1 UK 7y 5 ASDE £ B 5 5 SO U . RNA BAHE T
1 B3N FHREFMIE T . DNA Btk IR ZHERI RN B3 i IE A & HIF-1 15
SIEPE . NF-xB. NOD FEZRIBIE A . A& ARF2FRH NP (#7758 54N
SRR ST AS BOVEFBLH],  GRTGE H AR B 5 oa RORLIE VE S 2 58 1S, AS JRT I
FHOCHEIE R 1817 A, I HE s AC SRS AR B S ORI USRI IT AS 3[R #E
M54 B GO et LRI S SRR IR i T
fE T W E R T RIS SR AR T RS ZARRCARTE
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YL AN USRS o IR RAM TR AT o SR AT AR S B T il
JE BB U5 S5 O, KEGG 8K & Bt KL, EEH A IL-17 15 5
FARTT) R S MBS KGR AE RS AL S50 B . AGE-RAGE 5 5B A 5. TKig450035E

Ik NP B AR T AR 87 B A 16 YT AS HIPEFINLE], K28 W AR &7 Bz IR T P L
58 130 4, AS BIRRIT HIOCHLEER 72 A @i GO ThEEmr iR, JLESES S
G N T RAE R IR 2 N 215 5@ A ¢, KEGG @ik & &5
FrR®l, FEHLLLE TNF. T 42K, Toll B A(E S ilEgA . T ki
T NP BT VAR I S8 IR IA )T AS TEFINLAH], 240 2R 1 3K 15 28 1R R
RGBS 69 A, VEHIBEAT 142 4>, AS AHICE#E AL 595 A, FEMREURI A 21
BT IRYT AS MHEIER 39 A It GO Thaesrtr, LRI 2 RER N . 7%
PRSI TT . EAE VWA TR RO IRITRRACHS . PR Jon i ALY R 5 AR T
ReA X, KEGG BN KM, FEH A5 AGE-RAGE {55, IL-17. NF-k
B. TNF. Toll #£3ZA&(5 T & . AYRSFEIOSIR A NP 177 20 Fo 4k 1 5
BUREETTIRTT AS AERNLE], SRR HANE BRI L 1846 1>, A
S FIRAH R AL 11 4158 A, MBS ENA BT A XU IRIT AS BIRAH R LR 7
05 4>, JEIt GO Mg g, JLFESE S SLRRR. AMIA . AisM a1, 4h
P S O . L[ AR DN 5 2R o R R AR T BRES A RARAE S E AR,
KEGG &1, T M52k, MEMER(E 5. TNF S6K. AR TRITH
MUt 2 40 f 2l B 1, 7ES S5 AR AR v s PR B DR 3 1 AR 1Y
I FT R AR P R 4% I 22 W 25 45 R IR B 2, R[5 Sl A TNF, IL-1
7. AGE-RAGE. NF-kB. Toll #5324k, T M2 1A K NOD #¢32 /A%5 H Bl B
Z . MAETIR AS PRITRORE N RE, (AR T ALz, HEF 2
M. EAPERLEA .

e

25 BLARE RS 3T AS MRS S B R AEF

hE AR Rk T EGEHER Y R 1 JE %
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Wk B2 SCik
D%y
EEE 23 W R. KBE®EER. I 68  IL-17. AGE-RAGE. TNF. [77]
Ry, EEETE NF-«kB. Th17 %
M 9 BRATEAZ . FRKATHHE 67  Toll fE%Z4A. NOD #E%24k. T  [78]
v HIAEE DL 4IRS Y % # . TNF. NF-kB .
JAK/STAT3. Wnt/B-catenin 2%
HXEE 6 T REUETR . B-2 S IE. 37 MERIETERCAAR-SZAAR ELAER [79]
TR KIE A BESE PSS I iE RS S
. ABER IR (CAMP)E S
SN (N B /IR NN
[T R A =
(cGMP-PKG){5 5 i@ i %5
AN S 62 HABEARE. 2=/, 11 TNF. NF-«B. HTLV-1. fi, [80]
DI B 2 5 EERSP e
VAR 359 FI=&R 47  ERK. JNK % [81]
P-4 35 BAEEE. LW 67  HRERGFMAMETE S [82]
S i e 3 4% B EA R RS T
TNF HRA5 5 il 55
HAT-H 87 MR MR, 80  IL-17. TNF. NF-kB % [83]
H W2y SRR a %5
HRE- 16 EFEBEEIC. FMEH 56 REMBMERAEMER. IMEM  [84]
Flk B U I 25 BBk foxo 15 5 i B
MAPK. PI3K/Akt. T 4ilfii 3%k
e
X 0 - 31 KEBEEE. POKEE. § 50  IL-17. AGE-RAGE. TNF. [85]
25K Tk £ T A5 5t 3% 45
HWA-E 16 MEER. WEEER. /N 90 PIBK-Akt. LK. HIF-1%  [86]
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VYRR

B
¥
=

Vab AL

Fei
]

TG
Fi%/7)

HEMT
i
AL T
7

M A A
]

*E SR
fipe s iy
o

153

61

74

127

106

264

58

130

B
B, =HE.
Ao

i NN N I
LB REE
W L.

R, PIBRRR. T
TF. 5-O- HIBESE TR K
W, R SR
BiA R BT R
W%, 2525t 12

e

4

St

W% LA
B AR A %
W% L, AN
HELWEE. S
HES
W% A
BB E, HEX
s
W%
s

W% MR

1 2= B 5

A=

98

23

82

26

78

71

82

129

54
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IL-17. HIF-1. TNF %

TNF. NOD F£324&. Toll #£52
A&, HIF-1 %
RAEN . BN AR

iR iR

R R E 5 . NOD #

SAR(EE . Toll K2 AL

fg 5 sh Bk s BE B AL .
AGE-RAGE. ifkBIN /1 53)
Ok B3 AR i A 25

IL-17. AGE-RAGE. TNF %

NF-xB. NOD ¥{ 52 {4 . HIF-1

faray
=5

NF-xB. NOD ¥ 5 {4 . HIF-1

L—%.’;
IL-17. AGE-RAGE. JHifk871)
VAL R T A

TNF. T 45244 . Toll #3524k

faray
=5

[94]
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[99]

[100]

[101]
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FEREE 69 MR ER. BRZEHR. B- 39  AGE-RAGE. WAKBIDIN 1A [104]
i A e E K RERELL . TL-17. NF-xB.

TNF. Toll £f5214%%
NE R 1846 MR, ILZEEy. B-45 4158 TNF. T 40524k, BiE 4 [105]
BT £ T 5 1 SR R S

6 /N

2z FAik, rhEZ5E 4% Wat/B-catenin. MAPK. PI3K/Akt. JAK/STAT3,
NF-kB M1 IL-17/IL-23 5545 Sl EE 1A% 5, ] 20E B 7 PR ISORITE 14 1 5  8
RE AR\ VR A IR B IS 5 B A 9 R T R T L L P PR
ik ST R I M5 . il SER LA AR BEA IR T, SR R B
HERIRAERERBIBARGHIRCR . hEZG R E RIS, £ MR
Je s FRAE T AN BEIER, BRAEZENE. 2R ZHA. ZIEBERA,
[l B &7 R E A RNE NSRS . KEMFURA, PRZTE 51
RO S3 B 5 A O A ) 2 B A A% T AR T A B 1) B AN oAk, (R
VER A RANMI T, H A S G nT DU % o B AT 28 T A v S 200 M e
B AR A T4

I X 2 24 T 2 a2 tH b 2450 SUS IR IT AS BB S A I B L 1
Ry, B-A I, AR DURSH R, MR, A8 LONERSE . H AT T
IRUTHEAEIR R G BAR . 20T IR TT B U 0 AS BIR YT AE FHBLE] H 32 H
Bz, LML 2GR S 2 o TR 2G-RE R T s A R AR
ITERETEM RGN 74T, W] LLAIAE I b 2450 208 VR 97 0 BOVE F 23 1L
PRI, Jd 0 P 2% 25 BB R R IR 2496097 AS BIPERINLHI R Z 50 A, 2RI,
FOHRAEY R B A SR, RS NS IR B 2 1, B FI
JL[FME 5B A TNF. IL-17. NF-xB. HIF-1. MAPK. T 4132 {A. Toll FE3Z14.
JAK/STAT3. AGE-RAGE. PI3K-AKT. NOD *Z/&%% H Bl kB th 2 i 2 1

18 H AT SR IF A AE 1 22 1) RS s A O v RO A, 2 T v 24 mh o 2008 40 F i
BV 25 VR AL M R AR S B A, DR RS AEIR IR YR IT AS (i R
RAIFERPMEER, ROV AITIRR FEZR)T FB. FEBERE, IHRsL
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B SEAI FT 2 [k 2 A R, mEVEE R R AR TR Ty, R
W R PRSI S8, TR, ZRARLARE FEEIRNIEH
Bl XK BT TR XL, mih 25 R i 2 40 2R s
L VSINL USRS S i i By WS 1 A 2 O R ST SR NN DI I | S £
B o
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L3R~ E X R ELAE R AR R AT SR

TREMEB R (Ankylosing spondylitis, AS) I HR W) —F H & )% &
G, FERIUH B A A I OGTT, L R BRSO AL E AN
HEM, BABEBHENC, HFRIL, AS BRI HLE AT AE 5 A% |
B & e A PR DL SR LA TR 3 A ORU0T), I R IR 32 BRI AL AR AT
JETS ST . TR BREAS . VLR 28 DL AR B OGRS, ARSI RN A, IS Al
RIS, U JLAESR, BEFERBAUO), XFF AS METT, PR R Z AR S R
FPURZT PURIREG DAL B TR 5 2450, AR AT A SR AR, (K
A BB, FFEEEANR R, HAEARSE. BEEIAETH
AREVRE, AEPHIFITERR LIS T 82 572 EFE R 4R Canfk e
PE . FTIEARBF ). A ER-17 (interleukin-17, TL-17) HHIF (] FE AL 5
PO+ Janus WEGHHIF] CUnFREBA) 55, AT DLPUH SGE SOE RO, 4 R
ATE RN, BRIEZ AL, AS IRITIREFEFARIGIT . THREHBIARSE, M AS B
WE 3 2k TAEFIAETE B BERE URS, TAT TR, AFEHFEEE T B
BIoRE, REBE AR,

1 FHEXT AS KFIHAIR

S L PR AR 26 2 — Al B A R B PR SRR Y. AS RIBIRIRIARH, (H
SNSRI R KRR EY), OHAEY, AEAgdiE B27 (human leucocyte
antigen-B27, HLA-B27) KRB NHEVIIB, AS 2B ZHEL] 0.1%-0.5%14, H
HRFENSGER . PFEAHICRRIREDS, AS FEARER. ARFE. ANFEBEX
e AR ZE S, WIAREFIRZ ], ANHRIEE 4.85%: BANRHHFA 2.92%.
WEFRIMS,  AS RIFFETT DENGF R, BAcrnltt 3:1, BHAmERL Lt s,
HAHBERREE. AS R ARAEIR £ E R OE G . B, Th
REIGBIRS S, BB E R IR JE5 R, S RN, FEERE
B, BEEHSEERY. @R, E2SEURETRE, MEPN TR
g AR TS I, [, fESAR5 AR “r i Rese” SRR, H
0T AS AFHLHI AR N L . A SR, RO HERR, ST LS E A
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B, LA AS KRR, 54k, GEJUERF ST, IL-23/Thl7 2 A
S ML VR B # A, IL-23/Th17 FTE AS (62 90 HH R TR ATL A T 2%
BERFE UL,
2 FHEST AS FIE LA

S LA 2 — B ME SO, B TN AS BAR AL R B, (R,
AS KRR FESHREAL . BT RIAER NG, BRIbz A, &5 70
By OBRE R NI BRI G
21 ERBLE AS

BRI, SREMAER S5 AKAAREYUE HLA-B27 Km % VI, HA
AR, ERE, SR EEEE R EE S HLA-B27 FHERIA
F) 90% LA 120, Hrp AR B R SRJE T R R AL 11%-25%, Rl HLA-B27 [ 5
Rk AS K HAT R CHEN2 Y AR AL & HLA-B27 244 F R IERIUS ,
RN 2 KBRS HLA-B27 [n] CD8'T itk L4 ffu ALk, % CD8'T itk B 40 Mo ,
HLA-B27 7E N i P FE Ik g 172 R B2 ik, 33 HLA-B27 Begighk, HiE
KA B W AR T T R RIYR — 544, X655 7 2B A IR B R YR — SR A T ik
peag Y NS P S i b AR S D G A G A B s A & S N
S BRI, BEAEIUREE #HIA WA JE, R 7 HLA-B27 5 AS KA KBS, &
A HARR I S AS AR R A BRI R HICR . R, BAREIBLEE FEE
AS ¥ 5@ R A1) DNA ik K32, JFdid KEGG & &M ik, KA
S 1) By i VE 5 BE K] AF4/FMR2. IL-10 28K REAEY), IF HRIIEH AF4/F
MR2. IL-10 A] A5 PRIEAH S 0 AE B 530 AS K. AFA/FMR2 B A & — 5 5 A
T BRI ARk, e S A RIE RS B B RN AT R,
T AS IR
22 ERRSE AS

T N4 H S AN T 5 S B 7 1 5 O Ry B AR s i 0 7 7
S, G REVRTT 4RI 32 B T 4UAAN B AU AT (0 G e BT BT o 1T 8 S
5 AS MR ABEVIN KRR, RZEDIRRIERZ FE AS ORI R, L5
KI5 A& EUBTEITEL 73 51 AS AN 73 IR AN I, R G2 e
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ERREE H IgA IgE. IgM. 1gG FEHEAKF, KILAS EEMAMNE M F s 2Rk E
H IgA. IgE. IgM. IgG & &K VEE, AMUantk, [Fr, HRI HLA-B27 &%
FEFRRE R, DI, B fstrmRik 5 AS K B A BRI EE . CDA 2 A
R R — M E B A, FEREBIECE T T 4R 1Y s RN
AR IN, BRSO S X 80 191 AS B3 1 50 g B A R4 & I, el C
D4'CD25Foxp3*Treg. CDS8'CD28'Tc. CD8'CD28-Treg 25K HFKIANKT, KAk
JA i CD4*CD25 Foxp3 i i1t T 4 7%, £ AS Aomid A EH 2.3
ATk, R RERREED2E R R 22 1) AS B R 22 fil{d BN (41 E IR B CD1
9°CD24MehCD27 i 1% B 4l 3% 7, H BT 5 5miE s K. 5K
FAFUSNE SIS KL, SR, WESHS ARSI CD4'CD25heCD12
7w, CD8'CD28-Treg 4H A Llf T B o H ORI S 980 R 78 . R aMit ek
U, HHBOPE T 4080 17 (Th17) /ABFTE T 4000 (Treg) byl JefiiZ S50 AS KIH A
Rk, Bk, JAEE Th17/Treg Sy Min] LLVGYT ASUT, (Hik, AS Kmiblbl5H
GG B B YIMECR .
2.3 RIERME AS
AS BN — PG 1 G BV 2 MR 00, BT R, AS R OGTTTEE L LA

W 0B B R DAL T 0 R A BV B I B M R B, e R KR AS

T BRARRAEDSY LR SOREAH R R R E R, R R OGS R L T R 2H 2 2 g
HAEE . AR TR IR WS TS B T TR R, B I A S A I AR SRE R N
20, Hk, RIERMLZAE AS KR T EE AT B A SR SN H ARG B
AN BREAS, EVEANM . PAZANN . T ANHREk B 40 S 5 RE 40 i B O
SRR BRI RIER T, W IL-6. IL-17. IL-22. IL-23. IL-1B. & F-o (Tumo
r necrosis factor-o, TNF-0) %%, #EMIAERE AS AR, SORE S A4 1 il
YRR IL-23/Thl17 $5%, AMXantl, A LSRR FDFAIFINE AS RAE SN,
AFEFFERK I R, AR 73 R AR AU (1 208 BAEEHR AT DA BURE J B
RN, 2 AS KR AE M TER S AFI34, BEALWT Fe R B8, i i 5 2 5
TEALEE S (mitogen-activated protein kinases, MAPK). #%# 5K T-«B (nuc
lear factor-kB, NF-xB). B 5EL/ILEE 3-il/ 85 H 58 B (Phosphatidylinositol 3-k

inase/Protein kinase B,  PI3K/Akt) 15 518 Wnt/B-E M & H (Wnt/B-catenin )+
33
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R TRIEE/5% ¥ 3 (Leucosine kinase/transcription factor 3, JAK/STAT3). I
L-17/IL-23 555 Sl B 1AL T, S0 SERE DR AR JSORIVE 4, 1058 240 At 110 184 B A
VETE, PR R R AR, DR R SIS S, I S AT A AT AR
UM EEEPE T S0 AT 4RI IR I 1R 28 1R DL R R A T, iR
X758 LR AT R I R A R SRR R FHAS B R . BRitbz A1, TL-23/Th17 B2 i 4ok
SERTTAC AS RIFHLURI AR A, 7T 0 IL-23/Th17 40 %AE AS (195 7 HLE] i
HEEMME.
2.4 ROIBE S AS

AS 52— P PR _EH LIRS B AT 50, AR I, 18RI IR A 2 A
S 1 E FRF 5. AS RIR ML SE A I R T A BRI E T, T B2 2Rt
YEREVSEZAN P (Fibroblast-likesynoviocytes, FLS) HIIMAE . & IR IE R 70 b2
WA EER, UG AR S\ AR IR — 0 R AR A AR RS, PR, AL
W5 AS K E VAR, £ AS RIARMLEIH, FALRCE ¥ R U (S T I
ZAFE Wnt/B-catenin {5 Sl g7, L& K425 H(Bone morphogenetic protein,
BMPs) B[} BMP/Smads 15 5 1@ #§1381PL & Hedgehog {5 5 il B U015, Hff 55 A HL 01400,
Wnt/B-catenin & HZ 5 IR 4R F RS ULH &I, 24 Wnt/B-catenin i 5 »
BEL1E 2 5T 2 W SR A s 4 FLAth B T 0] B-catenin £ I FEME, DA IERGHT B K A
FOBCE AN, DRk, o] A AS s 0 1b, os AS [IREIR . BF 78R B4,
BMP/Smads {5 538 % 7] DU 1755 18 B0 i 5 00 B AU AN R B T B, JE TR R A
KA . Hedgehog 15 T IEIE A LAZ 5 Z i 107~ AL 5k e, v LA i 4y
R T, U R il 70 T 2 g i 042
3 FEST AS IRITIR

H AT 5 LA A 28 S S ) JORE S B 5| AR R DA K S AR L V5 3 e
P55, LR, BRFERIAUL), SHF AS MaYT, IRRRHE 2 R S Rt
K25, POAIBLEG . B RIS 25%, 10 Deshpande &0 41 A 70 & B &V
e BARIIT R RIFII 215, &M T AS B3 . Liver S 78 K BLHT KR 24
WEIT B G BB I JORE ]S o Brutzkus 2504615 ILZE AR V)T SUER XL, SR
MR R MEIEEER . R R WRRUSLNBERE. BIRTEMEH
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REIR, (HAEAEEA BN, FHEIRFSEEM, HREA KM, a1 Kim £
(1471388 3 BA 70 B 7 i S SR A5 P A 658 A 8 2459 97 i LI AP R AH DR 1 00 I A8 9
o3 R 2 18 . Khalil S5U4STEi BF 78 & B0 5 v B 4 5 4 8 PR Bt 48 24 iR R FH AR
L, #ATLLSBOUKM . M. I8, MEEEES S E RE R H ek,
PUARBITHAR TR R, AEWHIFIEIRIR FHUE 7 S 107 30, AL HE g D87 3 1)
FICRIBPE I BTIEARBHT) E S F-17 J0HIH)(F] ZE AL ER4T) . Janus WG 77
(FEVEE AN S, P LAPRIE G RAE SN, $R i B BAEIE R . Yoo S U490 e sk
56 S BRAR TR 176 3 — o e e R - AU ) 2503 AS VRIRIRAREAR, L2 A A Rt
Sakaguchi SFUSO5@ I {F H TNF-odlifi A3 17 A AS /N &R AEIR . Dubin
ina ZESUE R 7 R LA IL-17 #HIFILEVR T AS 77 TH# R A 1R I I PRI 24
Tian ZE0525@ i LU JAK #0177, TNF-odfifiI AT H IL-17 FHIFI7E AS S H 1
BITIT BRI, TNF-od i FIEYT AS J7 0% (RAE ARSI & 5, % T
REMOFER ERNOTIH. 24 AS RIEBIREIING, RpFRT830R%E, M
ST B ARG AR I 1 ERIT 5. AR OST B R T BE AR T AR KK R
BoE. DIREEA R A IR BRSO . SR Y AS BVRYT H s 1%
FET BCERIE R, IEZPdEfE, HERF IR RNESEH SRR, SR
fRhd, $EmAETEE.
N

S LA A 28— s RIS I (R AR P S RE D , BRI LR AN B A, {HL
CHA RIS R R HRr R, LRI AT e SR . 35
T, JHHEFAEE DL AR GE R R A R, Rk b, SR E . BREER. N
SR R YA, DR, FEE ) SOREAN Sy OB AT LA AS (I R AE
W IRPRRLFZ (R AR SRR 24 PR 24 DURORE 7 R R 25254, B2
FAERNE R KN B A R, HFKIARm. BEIRADHIH R 2697 3%
BB, WEERBUR, AR G OB DL AN A% & e 4 el . BRIz Ak, AS
AT IR EFEFARIGIT . ThRBARSE, 9 AS B ML 8 TAE A A3 B B AE
B, FTATFARGYT, OFEEHFREEE . BT BRASE, e BENAEER
B, SR OGS B AT BEAAE TR R REE . PO S B
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FE I LSRR
BOERBU/NEEIRNT AS BT 28 RE T RE 40 A ) B2

A4

1 SR
et AS BT BRI
\4
I BRI AN
A4 A4
FRETYERER A CCKS8 Rl REE I

Fiv AR RIS SR

AR TE, SREUR LT

\ 4

JRATYEREI A 4

M 3 BT YRR R I

\ 4 y
ESE| BBR ik BBR HJEE BBR 1G5
\ ;
!

Y. OCK-8 - ZHAET: Hoechst333 Transwell /)N % 5256 A ELISA #:ll:IL-23. IL-
B FME BBRAMNIER || spigorpepmonne. || 42 RO Amexin || RIRSokM BBR XS || 17, L-6. TNFo. W
PEASFLS AM0EAR || Catceinpl degszgay | | ~V/PURAAIAL |\ gtk As FLS iz || BN Bax, IL-17,
K 4% BBR ¥ A gtk As | | AAHIARRIUBBR || pe )y pumpmitsspe || 1023+ E-cadherin, N-

FLs s | | TAPREEAS FLS ALY g cadherin, Bel-2, pIN

LBt K. p-ERK1/2 %
\ J
|
PR BB NBERRG BT TL-23/1L-17 15 S3@EE % AS FLS 2520
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2 P
2.1 JHHLRIE Atk

T LR SR ET AR B B AT 6 BRI 3 1 AS . It
AS BB A HR AL AS KIS, FERRIEBR . JOR SRR
B . SR T 24 e B A T B 2 SR R, 0 T
GHARSFIEFIRED MBI, BT 2 55 B A R R 1.

22 (UBEEE
B 77 /A 4 T g
BNBREFTAES TR H IR A A SW-CJ-1FD
CO, H5 7748 b S R BR A HF90
(N R A 7 G5 H 7 Olympus 2 7] 6B40330
15 & %6 B H 7 Olympus /A IX70
BEFR X 5 EA RS A A PR A XmarkTM
T am Ak S [E BD /Al FACSCalibu
I AR A % [E Bio-Rad A ] CHEMIDOCTM-XRS+
HeL PR R B TR AR g A A A IR A HZP-9162
K R R bR FEAX SR R ST20H
IRIE B O KPMHE B OHUEAR AR TDZSWS
BT RF 5 [ B2 B A7 PR A+ AR224CN
i B i HEU 3% [ Bio-Rad A 7 TC20
AN RIH T W ZRIBAERLH AR R AR A7) MF-II-ZW30S19W
B2 V2 S A SR EIT R AR A" HYCD-282C (21 50

1-10uL HFf (8 3%)
100-1,000uL F2 ik
10-100pL F30HE
0-2.5uL #te

5 [ Eppendorf /A ]
f# % Eppendorf 2 ]
5[5 Eppendorf /A ]
f# % Eppendorf 2 ]

Reference2
Reference2
Reference2

Reference?2
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2.3 R K FE

L4 FR PR LRkl
TEE SR /N BET, FIRIETHEM R AR AR 25316-40-9
DMEM #5572 BRI R AR AR L110K]
BER Eh gzt K (PBS) IR AYRSEA R AT B320K)

a4 1fiE (FBS)
0.25%EDTA (¥ (I
H-HHEREAMW

B2 I 1

A 3 I E R
4%2H 2R 240 . 1] 5
TritonX-100

N-cadherin

E-cadherin

Transwell /N=

RO G AbrdEy TEEA
Marker

583 ECL AL AO6 kG &
R B R TR S
BCA # HR B 5 1 £
F1 4% RIPA 2H 23/ 441 ffa Pl Je 24
i

PVDF Jii

PAGE # Jig tR 12 fi] 25 1 771 &
(10%)

Fe KPR L R (10%)

lEZHE (LPS)

EE LR 2 R A PR 7]
R ZREREAIR A
AR ERA IR 27
R ZREREAIR A
EHHEE BRI A
R ZREREAIR A
AR ERA IR A7
B = E VIR ARA IR 2 ]
X = EYBARA R ]
TSR ARV IE AT BR 2

AB S B g G e HARAT BR 24 7]

ABS I B g G e ARAT BR 24 7]

R ZREREAIR A
AR ERA IR 2 7
R ZREREAIR A

i [E MerckkGaA 7~ 7]

R R S 2 R TR

)

R A S 2 R TR A

)
AR ERA IR 2 7

AB-FBS-1050S
G4001
P1400
T2195
40203ES60
P1110

T820
10026796
10004426
210708-325
KEB3022593

NMB3015103

20230222

20220909

20220808

0000194582
03745300

03681200

3230809001
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B3R W K FEH
e CYRIIE RE A
p-JINK 22 [E Immunoway 2\ ] Y185
p-ERK1/2 % [F Immunoway 2\ 7] B2501
Bax RN =EEYEAARAT 00107829
Bcl-2 RN EZEAEYHAARAR 00085540
Cleaved-caspase-3 RN EEAEDEAGRART B0601
Annexin-V/PT i AN AR BOMBREHEDREIR M AR A A30335
il ]
Calcein/PI 40l i& 1 S AN BB S RAEDEAREGR A7 121522230328
B MRS R
A IL-6ELISA i & L5 dn s EMRHA IR AR MM-0049H1
A\ IL-17ELISA &7 & LR EVRHAR AR MM-2217HI
A\ IL-23ELISA 7 & L5 dn s EMRHA IR AR MM-0196H1
A TNF-oELISA Rl & Lo EVRHAR A" MM-0122HI
A RANKLELISA {5 & TLo5dn R EMRHA IR AR IM-01495R2
A DDK-1ELISA {7 L5t EMRHCA IR AR IM-01587R2
DU PR R R ERHA R A A8100
PR £h R ERHE AR A A G8100
HiL ZE KA R R ERHA R A D8040
Pt 21 3 e 7 & ZREREDHEARARAR  DS0052
A b;‘w‘l‘l RHEVIEOAR Bty A PR A 30214
Vimentinantibody L R FERH A R A ] GTX100G19-S
SxTris-HEMR IR AL REFEREARA A T1070
20xTBST ZZ i A ZRE R AR A A T1082
EhR R EEEYHARAR AR SA00001-2
H & 17 % [# Immunoway A 7] YT5976
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B3R W K FEH
A FK PR RE A
/1 %-23 [ Immunoway 2 ] YN2207
P 1gG Pt RN EZEAEVHEAARAR  SA00001-1-A

2.4 F BRI A EC
2.4.1 FRAEMMFERIEARTEREFE (& 10%FBS KEFRE)

B SOmL B0, R mE AN 0.5mL H-55 % KW CUPD, Hr
Hor i N 58 L FBSSmL, #J5 i DMEM #5772 45mL, RGN G, *
FPAE 4°CUKFE 4 o
2.4.2 FERY)/DSERECH]

B, KR FOESLI) /N EERIA R T DMSO, 15 H 5 S HU) /N BETR Y
AR, 55 =25, R CixVi=CaxVa 2 A5G H T 75 10 B E SR B /N BE R 1) 22
PRI
2.4.3 12U [ B Y VL ) T )

B 100mL () DMEM 55784, A FREC 100mgl ! 12 i, P& A% Img/mL,
RHIRAEYIS G, TN-20°CUKFE hARA7 % H -

2.4.4 LPS K%

Hl ImLDMEM i fig 5 7245, HRRE Img BN 10mL B0EH, HRAEY
Z LPS VR T e WM, FLE 2R EN Img/mL (¥ LPS [, 7348 )5 (RAFAE-
20°CUKAE P IRAE A Y o SRR, MRS T R5 UK A DMEM 40 55 75 L i AT Wi B

3 LT
3.1 AVEHE AS FLS 0/ AR B J R AR RS 7%

(1D WNFARZEN AS BFH IR EHL BN LA GG I E H,
Fere RN SLLe = B N BT L TAE G, M AL B I IR 28 200
Begrirh, FH&H H-HER R PR PBS S0P udE AT e T4 .

(2) fEHSEIMEIN T ALY, SRR A LA E 2 F il g2
HI5E, MBRTEE, HHET SomL TEME.OE T, A5 HEHEHN G
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HREHZA 70 775U, FERFEERLFLBEIR, K/ lemxlemxlem #1, REHETH
50mL &0 E Y, FRUE A S A AR PBS ok, pRBRSR)E, AL
By, WA EE Smin, 3% 1,200r/min, 45HEFHE LB

(3) ¥ LRB R R4 U NN SmL 56 375, AN S0ul XU,
BeJa FINN SULIBY G IR VA, $22), BB Y, RGBT 37°CIHIRIRK, il
N 120r/min, & 3h,

(4) %5 PRI R S5 A5, Ao F A i o8 Wl Dk Bk v A 2L i G g ko
FLAE9 20pm), EIEAE G, RHUEHE TR I Soml BB T, IE
BRI, EATEONEC, IEE Smin, F# 1,200r/min, £5R )55
% FIEW, P SmL Jo B & -RE R R ISR PBS Gt RS, BT,
1,200r/min, I8 Smin, B0045 %5 752 EIE W

(5) KBRS BRARMMILE T SomL B0E S, FEIIAIN 4mL 78 ks 53,
BIRIRAS G AN T 25em? ZHMIIE IR, BN 2-3mL SEA R IRAE, BN COL ik
N 5%, RN 37°CHIZN ML IR A

(6) 12h JE7EMR B RAEE TSN BERS O, B8 3 RIFATAMIBRE: S
SEANMRTGAS S A KA, AR 4R 200 A K T 0 85 B A 400 3 S AR 4K
3.2 N AS FLS AR, HHESED;

S TAE: SRR AT AL TAE G AR, A2 30min, #E&
& 10%FBS 5823775, 0.25%EDTA RS A8, 25cm? 4003 00, —IRIET
£, 1,000pL #ias LAtk PBS. HRGAT 45
3.2.1 ZHUtER

(1) MIEFRA AR IR, Bl =i R GEaREFRED , A
ImLPBS, %% #5E, WEZ) 20sec, BHH 2-3 Ik, F#E PBS MM, REEHEH
A 1mL % 0.25%EDTA KR ABEEATIHAL, H 1,000ul AUk IR BAG I AG &
REWIT, WAT 2min J5, BTG E DB FEATEE, 290 KR 141 i
AR B TR RS, SEER I ICH N 3mL SEARE IR A R4, FERI R
W R R EWRATINA
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(2) H bR AP IRAS 2 (4 4 AR BB 2mL ANAGHT A BB SR R,
TR FRMPI 3mL 56 10%FBS 5641773k, BN COMKEERN 5%, MEN
37°CIR 4 s TR AR 4% 255 57

(3) &b 2 HWEAMRIEE ARSI, RN A KR DU AR K B e
I AT, AR TR I K 2 90% L B, S iR b AT A AL AR
3.2.2 KGR

B FPAMAEAZEEE 3 AN, 8 BB S ar M, i 7R
15 90%LL BB, HEATANMIA A, DA S SESRIR TR, MMRAERT RS, S5
M ISR I REAR S, A0 M IR A7 2% 18 P G K o DR 45 DK i R At U SE T

KWP R NIRRT, F AR TR B e e TR, A
PBS ZZM0f ImL #EATpPE, BB, WHEZ) 20sec, ML H G i PBS #hik
W, BEE 2, RIEEMAIA ImL & 0.25%EDTA KL ABEETHMN, FH
B AR08 )R AT, WRAT 2min J5, 7R B R N AT IS A K E I EE Y
200 A e 1 P R A AR, S B 1) PN R 5 A B R R DA Z BT, EAT
BS.0, 1,200r/min, (8] Smin, BOSEHREFE EIER, RAEETHRAEESD, &
HEAE NI ImL 4 HRAR 3 DB VR AR, S8 8 TR -4 CukAa
5 ()5 & 30min, FHEEFE E-20°CUKAEH, ITHE 1h, SR)5E TR EN-80°CIK
Frb, IHEN 120, BRJERCTFRE .

3.2.3 HAKE S

(1) KAt AR B b 4 A AP A 4 5 ANV PP R A T BN R
N 3T°CHIZKIBFE T, TR A A TR S8 o S5 AR AR e AR AR R, A
H 52 75 R BRI R A R, DR NG I N 2 2 28 RO A5 B

(2) FHFRAEANRLE, PoEE T TIEG T, HEH 1,000pL FIF R H
FAEPARSHE T LEK 50ml B0E N, HIMAEES 10%FBS 15782577
B, RARH 1,000pL MR REREWITES, BONEHETEL, MNEKE S
min, %3# 1,2000/min, &0 4505725 FIEH.

(3) ¥ EIRPIRTISAMIA ImL 584855755, F 1,000ul AUk IR A8 42
BIREWATEIS), SRR NETRAMIE TN, BRI I 4mL 54 58
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S FREE, BUG BNEILN 5%C0, 37°CHIMEE 748, 24h JGHEATANMUN %2, 3
R AT 40 M
3.3 ANJEHE AS FLS K% E

JRCET AERE TR RN B AR T 25 2 A0 i DBt AT S e, TR il (51 B Ok 3
B T G AT 4ERETE IS4 M RS . AR KA.

g% TOGIE I B AP IR AR

(1) FRCRIAHARIE Fr: K55 R P A0S 73 B 40 LA 1105 Ay /mL et T ik
BOA TCHE 3 37 1) 6 FLARH, IR RE 5% 6 FLAR LMELI R ZHES ) 504,
Je BTN 5%C0,. 37°CHNE: 37 F6 5 7% 24h.

(2) ZHAE 2 7] 6 FLAR A 200 1mLPBS, F 1,000uL MUK FIFE 2% 5 i »
18] Smin, #E 3 R, F4 PBS ML A AEESLP AN 4% [ E R 1mL, =
&, WA 0.5hmin.

(3) AfLiEE: BESHRE, W6 L& PBS MK ImL, BHEH T
SEEE Y 1,000pL AUk RS AR R R pb e, Pk Smin, £5 RS S PBS MR
SALER 3R, ARSI 500uL A 0.5%TritonX-100 A, i, BE 0.
5h,

(4) gHfud . FR4ifEE S, W 6 FLAR &0 PBS &l ImL, #HH
TR 1,000pL FUAS IR B A e e ob i, #1% Smin, 45 %5 3845 PBS ik
W, MILEL 3R, BAMmiEEEE (BSA) A PBS Fikk 5%, HEFLIIA 500p
L5%BSA W&, =ik, WA 1he

(5) —PieE: giEmSHE, [ 6 fLI %0 PBS Sl ImL, #H
FHRE S 1,000pL FUAS IR B A e e ob i, #% Smin, 4505 3845 PBS ik
W, BILES 3, P (Vimentin ) %3 W B PBS F K 1:200,
FLIN 300l —#HT, N 4°CUKFEH IR .

(6) ZPiiFHE: 24h —HWE G, [ 6 FLARH &N PBS &l 1mL, B
FHRE S 1,000pL FUAS IR B A e e ob i, #1% Smin, 4505 3845 PBS 1
W, RILEE 3K, Ul BN 1:400, BEALIN 300puL, IR OGN E
1h.

(7) WEEHHME: 1 6 LR P50 ImLPBS, F 1,000l HUKS RS 2% 6 2
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Ve, WFIE] Smin, HHR 3K, Fi4 PBS e, {EREYE T m&FLIn 200uLDAPI,
BEIEIFE 20min, ZRJE A 6 FLARH#00 ImLPBS, F 1,000uL A% 58 a5 5%
Mgk, BEOEIIE BSOS R R 7E B T B SOk B T T
ISR T
3.4 LPS %R AWM AS FLS 400 RAE S SIAE R4S AS AR YR B2 1At 7] £ 7 46
AR SCRRFR TG USSR etk Ah AS BEAY . AR LPS 553 AN JEME AS FL
S i AR EEAR A AS B, SR b IR R

(1) Ft: M 37°C. 5%COx FEFRAAH LR E T oW e LIES, =
TS IS, FEmRE IR (20 e ARG R AL, RS MR IR NN 1mL (1) PBS
R, 1,000pL BURS RS AR B pP e, B 3K, FEBLPBS MR, & 0.
25%EDTA (W& AR H A4, PR RRRERST, W 2min 5, 7EE
BT AT LS A O B (1 4 B A B 8 I R RS S R e o
A 3mL SE AR R A LA AL, R R R B WRATIY AT, R At v oy
2 BRI FE A 1¢10° AN/mL, FE H.BL 100pL/ LA AR ER T I B 96 4L
B FEE TIEIEA 5%C02. 37°CHNMR; 7240 TH i B i 7

(2) 4 43 E 0.1ug/mL. Iug/mL. 10ug/mLLPS & & 41 F125 (41,
HILWE 3 AN AL.

(3) T R H SR ALANM R, TF WS RNGEE 5, SEFLINAAS R B
LPS ¥ 100uL, 2R )5 B NIEIE A 37°C 5%CO: s Fe /i o, W & I 1A] 43 51
WHEN 12, 24, 48h.

(4) A TR E, WEGILH FHERA RN IL-6. TNF-aff) &
AP, EEEE RS — AT — BT LPS 55 AU ASFLS 48l ¢ i
J S [ T E FR B[]

3.5 CCK-8 ¥ER Il 3 %R XY BBR X445k AS FLS iR M

(1) #ric: B3 ADTEE 96 LA, JHPRICZE 2 7FR1C )y 24h, 48h. 72h.

(2) 43d: 3 ANTEW R 96 FLAR 2 3l 5t HE 4L 5 AN IR B 1) BBR T-74H, 1%
BAXRA (REAEERERE, NEH). Oumol/Ly 40umol/L. 80umol/L. 1
20pmol/L. 160pmol/L. 200pmol/L. 240umol/L. 300pmol/L KE 4, 4 EE 5
APAT AL
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(3) M. £ BBR AFRAH BRI ES 3 AANUEME ASFLS 40 il 23/ 100p
L T 96 fLt . &ALAIMRRIE R E N 131054y /mL, FERE AR EAN
fEIR A 5%CO02 37°CHNRE: FRFE I B iR

(4) & MEE: 24h J5 H BT ER A0 58 MG EE J5 BRI AN R LM
WP N 1pg/mL 1Y LPS 2, FT-7 24h.

(5) TPl LA SRR, XTRRAA & e Rt gk, HABLARR I
NZEARFAAKRE N Opmol/L. 40pmol/L. 80pmol/L. 120pmol/L. 160umol/L. 200p
mol/L. 240umol/L. 300umol/LBBR, A% 7#48 0 & 24. 48, 72h.

(6) kil TGRS, AL 10pL ) CCK-8 W, K 96 FLUK
BT 5%C02 37°C A FRAE TP ROGHEF 2h, APNARBOE R, FE5
VIR b o A I, RERIRAE, A F AR AXAE 450nm AL 5E &AL AR O BEAR
SARAN S i
3.6 N AS FLS HfHI24H & TR

Ko BRI ANJEPE AS FLS 4HufE# 2 58 42 8% 57 4 (21 DMEM, 10%FBS,
1% -$E R ) TR R, HIBE T 37°C. 5%CO: &M PR =M Pt T .
M AL 25 3 ARG, T REEESOE, $ERTH LPS (24K 1pg/mL)
RN AS FLS AffsATiE B, PR H BBR Az

AR R

THA: AS FLS+E4 IR R+LPS T

FESREY) BBR EE 4 : 200umol/LBBR+AS FLS+17#FE+LPS Tl

WAL EUY) BBR H7 84 : 120pumol/LBBR+AS FLS+58 4555 H+LPS ¥,

TEESEEY) BBR &4 : 80umol/LBBR+AS FLS+5¢ 45 F#F+LPS Tl
3.7 CCK-8 EH I 3% R E Y BBR X AJE{E AS FLS ZHAIE /15 m

LB IR: FETCIE 1 96 FLAR HhHeFh LB FE Y 13105 AN /mL FI4HM, FH¥% 96
FUBRE T 55 3: 40 A 15 9% 24h. 1R4E“3.67 0 F 74148 T 25415 24, 48 F1 72h.
AN CHHARE 5 AT g ARG, SN nA 10pl B CCK-8 i,
Rt 96 SLBURE T 5%COs. 37°CE IR TR F 2h, i I EEFR{XAE 450nm A&
I 5E B FLEIBO G BEAR I E - Hr ik 5
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3.8 18| Bt B M FERIY BBR 5t AJEH: AS FLS 41 K

LB BUE 3 R4, 24 AR ASFLS 41 A4 K 25 BEIA 51 95% L 1
I, FETCE I 6 FLi R LS 1x105 AN/mL FIA0M, 354 6 FLIE T1E 5%
COz. 37°CE:FRFE IR 24h, WIE<3.67T N 4HS FW T, TS H)E,
T I 3 B D WA M SRR % H R AS FLS Al T8 22 4k
3.9 AR 7 REFY AR SE IO W22 3 ISR EXUY) BBR Xt A VR AS FLS 48 FE AL /110
20

(1) Pl B 3 AR, M AJEME AS FLS 41 A4 K% I8 2 95% LA |
I, FETCE I 6 FLA R DL 1x103 AN/mL IZ0M, 354 6 FLIRE T1E 5%
COy. 37°CEEFRAAT R I 24h,

(2) MRHE<3.6°T N /448 T 2+

(3) M. TSR )E, FAMEF [FR, H PBS BEmbt. k2 &
Ja, IINFTEE e R IRt . fRANREE R % 2 )G, FrbRJRFRIE, FH PBS &
BrhaniL 2 k.

(4) [5E: YRS HR, IMANTIA I 4% e A7 i, @ 120 15min

(5) Yetr: [ 45005 FEH PBS W& VRN 2 U0, BFFLINA 0.1%45 & 48 Jeig i

A7 Ge s, Geta it ()2 30min, VKSR AN, IR FLAR S BT

(6) M&2: I EE % BT gAML 40 AR .
3.10 Calcein/PI 483200 W52 3£ SR EUY BBR Xt AVRTE AS FLS 40 HE3E 1 1%
M

(1) M. SEEG P IRIF 3.9,

(2) RAE<3.6°W N A 25 T 44+

(3) k. 1§ AS FLS Al +W4 i )a, FE4uMiiEs=m, [F, i PBS &4
BRI 2 VK

(4) Gt BEFLIIA 200pLCalcein/PI ettt TAEWR, FH¥FLARE T 37°C. 5%
CO B R G A 15min.

(5) M5 B ZOLRME NS & A P AS FLS i 1E o
3.11 Hoechst33342 3 3t00 B ETEREY) BBR X AS FLS 40 i T KM

(1) P 2502 BR[H“3.97,
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(2) MRHE<3.6°T N /448 T 29+

(3) M. SEEGPYRIF“3.107.

(4) [HE: PPBRARIE, AN 4% € W 2 4, [ € I 7] 24 20min.

(5) Gett: H PBSIBEVE4IM 2 ¢k, FERE)G AN 500uLHoechst33342 TAEK
BEAT Y, GRS 2909 30min, B4 5 H PBS B gn M, Stk 3
R, BERIFIALY Smin, &5 EEALINAGE R PBS .

(6) M%L: TEMRE WO WAEE N WS FIIE %5 2H JL L 4f B i A8 4k
3.12 Annexin-V/PI L 40 HIARK TSR EUY) BBR X AJRTE AS FLS 0T
fI 5%

(1) Pt SEgePERIE “3.97.

(2) MRHE<3.6°T N /448 T 2+

(3) PPk SEERDERIE] “3.107.

(4) BL: MR, IANEEANE EDTA 1EE QBT L, KL
3 somL B0 E W, IAEE PBS #£47 1,2000/min &0y BOFAS Smin, F %
PBS {4 .

(5) Mhik: FH 1xLoadingbuffer WM PEAIM, ¥k 2 K, AKX 3min.

(6) Yeft: JPRAEHG, TEREE I SULAV Yt T deth, Jefalf c KA
30min.

(7) e Frdfefgidifs, H PBS BB ME4AM 2 K.

(8) Hetty: [RINFEREE F IO SuL f) PT e Bk g, 6 Je e B 0 9 it
7€ ASFLS 4H =9 .

(9 a3 FEIEIRA G, (R AR BT 45 R I i 5%

3.13 WA EERIY BBR 3t AEYE AS FLS 408 B g n

(1) Bt SEEePERIE “3.97,

(2) MRHE<3.6°T N /448 T 2+

(3) PPk SEERDERIF] “3.107.

(4) [HE: PPBRARIE, AN 4% € W g Za, [ € I 7] 24 20min.

(5) M. SEEGPYRIF“3.107.

(6) Jetty: MY R)E, M 100uLRnaseA Jeiliiidbf7 gete, ZEIREEGHTE & H
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(]2 30min.

(7) M. SEEGPYRIF“3.107.

(8) Y. MPRLEH G, M 400uLPl YT Yeth, FHEIRIE N 4°CUKAE
BEOLIFE 10min, Yetagil)s, il e e H i id S 40 i E R .

(9) W&o I it A B A A A AT iE 5%
3.14 Transwell /NZE SIS R 3 ZE R EUY BBR X AR AS FLS 41fiR 68 /11
20

(1) At SEgePERIE “3.97.

(2) MRHE<3.67T N /448 T 28+

(3) PPk SEERPERIA] “3.107. K40 B A% 1x10° 4y /mL 5 H

(4) WH: {EHRUF Transwell /N, 730 EEMTE, EERBINAE FBS
AR 200ul, R ZE A 800uL &F 20%FBS g1 983E, BT 37°C. 5%
CO: Ky IR 4 i H 72h.

(5) [HE: fFBEEHRG, S 4%[H E W E 4 30min.

(6) M. [EE L5 PBS &k 3 ¥R, £HK 3min.

() Bt SRSEREALIIN 0.1%45 i S8 P UdAT Y o, LBl [A] 30min, FHIAR
IR AR, IR FLAR S BT

(8) M&e: i3] &% WA AT L A
3.15 RIYR SR EHER Y BBR Xt AR AS FLS 40T R A8 1M

(1) RNZk: 75 6 LK, FARICEN B R H = %26 1E Abrid 2.

(1) FPi: SEEGPYRIE “3.97.

(3) KR: AN AS FLS 4 A K% B 21 95% LA B, F 200uL #t
A& R SL T BT LR B i MR, R ShR 04k 2 EMAAEA .

(4) . SEEDIRE “3.107, BB HHE.

(5) 4 “3.6” Wi N T 4T

(6) WMg2: W] B B W SRR A E 1 A il %
3.16 ELISA JEH M 3B BBR Xf AR AS FLS 4 EiE W+ 1L-23. IL-
17, IL-6~ TNF-o& E/KFHEm

ELISA A M3 05 1270 6 1) 3 B P AT 44
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HARBRAE L BRANT

(1) Pt SEgePERIE “3.97.

(2) IRHE3.6" T~/ T 4T Tl

(3) PPk SEgDERIF] “3.107.

(4) Wedk BidW: gk 6 fLARh B3 9% IS, 25041 1,000/min 250 Smin,
IR A A RIS R

(5) AP 96 FLIR bR CE T | & 5 Shruksl, SAFRuEFL 3 NE
FL, JEOE UL PR AT AR AE S IR R RE, K DB AR S L AR I 1 & 5
SHMEFLEHINEE S0uL.

(6) FEALHE 96 FLAR HPFRIc H & AR W fL, [IRE, RRZHAE R AL 3 MR AL,
TE S ZARE S AL S IORE SRR 40uL,  FEINN 10uL ARl B3 WFE S CFf i e 2%
WMREFEN S A5, K ke iR SR INTE BEAR R .

(D RE: B 96 FLRAHFHBRE L, AEHET 37°CEIRAET OGRS o.
5h.

(8) Pedk: FrRRBEH)E, BRI\ HAY 96 FLIK FIEMRE, KL A i
ZRB T, IR 7o T 6 96 FLBR, S8 FH 42 HE LU A TS0 ) 2 PR 4 VTS e 45 1L
FHE 0.5min J53E%, T, HE 5K, Wk

(9 Bz EqLot, 1 BRI A BEAR G SouL J5 B IRIR B #AER (D,
Ve IRIER (8),

(100 T BN SOuf) B A ASOu, RPN SopZ tailsf B, BT
37°CHEFE4H TP & (4 10min.

(1D b AR E LS N S0pL 28 B2 kR,

(12) 73#r: A2l RN H) 15min J5, $TIFEEARAL, FFAE 450nm B NI &
HALBOG R .
3.17 Western Blotting #ll Bax. Bcl-2. Cleaved-casepase-3. N-cadherin. E-ca
dherin. IL-17. IL-23. p-JNK. p-ERK1/2 BEA &L

(1) M. SEEGPYRIE “3.97.

(2) HRAE3.6" T T /3 He T 24T T

(3) M. sSEEPIRE “3.107.
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(4) $EHCEE: A 1.5mL MUK EP EIWCER B i 4nM, FHAEHH A S
00uL =44 RIPA 4 REEZLAAA, ¥ EP & & T UK LT . MIuHi 2404 20mi
n 2 J5, KA 4 °CEOHIHEETE L, 5,000r/min, 15min. AT 1.5mL M EP
B SAL) FIET

(5) EEWRENE: KEAEMIEELRK, RN BCA &AW E B
BN S B PR AT, JEARYE A X&) PBS M A BRI,
¥ B PR S BCE T 99°C/KIBAR HIN#A 10min, F58 AR R A HERET
20°CURFEHH ERAT- 25 -

(6) % SDS—PAGE #t/ik: ZHHIREA S TEMZ/DKHIEL ST E
[t} SDS—PAGE #Efi »

(7) bFErK: # % HE AR IEE A SDS—PAGE &t ¥kIE N, [F
FEVKIE [R5 55 8 I 3uLMarker, 7E FLUKRE N T8 1) FBVKII,  AEARATE 10 I Ak
FHER LR 100V, FFEER E]E 2h,

(8) HEJH: MEE M A SDS—PAGE BRI 5 sk i 1k, FFH S
DS —PAGE #t/le A1 PVDF i & T4 R thoOT i e i1 4E, K 300mA fE it
A eI, RRSERTE A 90min.

(9) HH: Kb E A E LR PVDF BEH &H S%MIEYH H) 1xTBST &K
R, JEHAERRIK DR R R 5, RERTE Y 2h.

(10) —4iE: F IXTBST j&¥E PVDF I 2 Ik, 15min/ik. SKAFUIRRERER
X PUHEATHRE (1:1,000, ZMRE LR ARIE —Hiid B4 347), K PVDF iR
W T AR —PUER S, IFAE 4°CIKFE LR A -

D ZHFE: %R Hrul Bt RO LE G #EAT #4E (1:5,000), RH
PUATR RO — U AT MR . U— P E 45K UG, B —HiEIE 10mL B 1)
B0, 1xXTBST i&%E PVDF I 2 K, 15min/iX. $8J5% PVDF JERIE Tk
SERUN PRI T, SRARRIRAE IR T E 2h,

(12) Be¥k: B PURES ARG, K HRWE somL Mk & F, H
IxTBST i&#t PVDF & 2 ¥, 15min/ik.

(13) R ¥ ECL A2 RObHr BRI i A WS B LA 1:1 L
PIFCH R, BRI ICE &M B, JEE 5% in% PVDF % L,
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K IR BB R G AT R R A
(14) M5 MWELHEA LU R IER,
3.18 FHARYELIMEAFEME AS FLS 40 E 2R E KM

(1) At SEgePERIE “3.97.

(2> EiET: WRIECERicE, R B K% LIRS 80-90% N, s
TR HE R Xvivo Stempro B57#3%E, I+ H 5 50uM PR MR . 10mM FEBEER EL A1 1
00nM Hh &K — e B IR,

(3) Z4¥TFi: #£ BBR (0. 80. 120, 200uM) £l IL-17/IL-23 (10 ng/mL)
SRR, NIEME AS FLS 4l #iRrsrtk 21 H.

(4) #ei: Al 6 FUBRH IRIVRAARE J SE T X

(5) Bt £ NUEPE AS FLS 485 IR AL 20 5, # 6 LAk b i ik
B, FH PBS IEBRAIAE 2 ¥k, FH 4% i W5 2 40 15min, FFH 2% 20 3% 4L ot
AT Ge .

(6) W% ] B B W g - H AL Al I A A A R Ha D =%
3.19 TR

% Autodock 1 Chimera #C/F T BBR [ B 4805> 1, 43 74540 M BLAE
FIAL A5, W% BBR 5 IL-23. IL-17. IL-6. TNF-a. p-JNK. p-ERK1/2. K-ras, ¢
-Raf, P-p38 &i&fe /), LLIESE BBR ) E AT
3.20 Gt

RLH] SPSS25.0 B AR 45 I AT Gt 404, A AR LIS BEARE R ( xas)
Fon. MR BRI R 77 2504, IR LB R A LSD-t 5. Ao
KK Ea=0.05. P<0.05 FnZERBA G HE N, P<0.01 LoRHIEZER A R#
G
4 LR
4.1 NJETE AS FLS 4R 52

MAESRIUS, B3 RUEE— IR B R EE, MR IR 4 KRG, KH
DB T g B> BN AIGEE, WK 4-1A. B. HERYIEFE 8 Kg, AW
KFEFIMEHE KB, WE 4-1C; RS FWER, AS FLS 41
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BT IL-23/IL-17 {5 5 3 B R SOESR U/ SERROT 5 LR AT A 8 B T2 1o L4 ML £ 52 )

AR, EMIE. 55 318 AS FLS 4K B i, ButzisEm. s —an]
W, WK 4-1D. E. F.

E F
P 4-1 JETE AS FLS 4iiffs, 8 B65 s (- AL By C. DJBCKA5i <405 E. FJBCK
5L H%100)
4.2 NJBETE AS FLS 41K % E
ARSI I TEAS S A G e RN AS B g IR 23 3145 1) FLS 20l
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FET IL-23/IL-17 15 5 38 PR AR TR 52 B /)N BE BT 558 T 145 A 98 R AT 4 g IS 4 i 1 5 i

BATSE . P RME T, WRABMENER, UREMEXZER, B3R A
S FLS A K RaF. MG . IEE—ST I, i’ 4-2A fizs. 4 Vimentin
B ARG ERIYE, B4 DAPL JethJm 40 oS5 4R s
B, (W 4-2B. CHin), FEFEAGEEAIOUNTEZREA (W 4-2D
FR)e & BIRYETE, F BB 40 M & AN URTE AS FLS i,

K 4-2 e s A s e e NETE AS FLS 40 RORf58E, x200)

A: BB EHENE NI AS FLS 4L : B: DAPI Rt 5 NJEME AS FLS 4JfH
Mfutz: C: H Vimentin & H A2 EM S NEME AS FLS 4ifE41: D: 2E S/
IR N R X VA RS S5 A
4.3 FHIERIY BBR #f] LPS F¥ T AR AS FLS 40 i3 5E

B4, KA ELISA VEpEfh 1 7E LPS 3~ A s AS FLS i & 137
fIsZmA . 25 S aniE 4-3A FIE 4-3B o, LPS REAE#E AJEPE AS FLS 40 %8
YR FRIRIE, A (P<0.05) , HAENTEN 24h, WEEN lug/mL B4
YRRk K ey 9 1 ORBRAE M R MRS R RRSE, 5 SRS B I 21 10 40 i
BIF 24K E R Tug/mL (1) LPS #EATHERTT T
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s = 12h 2500
= 12h
== 24h b
80+ = 48h 2000+ -
. 48h

@
o
1
-
o
i=3
=3
1

-
o
1

1000

)
o
1

The level of IL-6 in the sample (ng/ml)
o
=4
L

The level of TNF-a in the sample (ng/ml)

=]
1

o
1

OQug/ml  0.1ug/ml  1ug/ml  10ug/ml Oug/iml  0.ug/ml  1ug/ml  10ug/iml

Kl 4-3 3d@id ELISA &l LPS % AV AS FLS 4 A 48 5 5 - sl
A: ELISA ¥E LPS X} AS FLS 4 IL-6 &K PRI, * 525 (4 P <0.05; B:
ELISA 7:I5E LPS %f AS FLS il TNF-o 5 #E/KFHm, * 57 H4 A P <0.05.
BEJ5, K LPS RIBCT A B P AE To R 1) 96 FLAR b, A FREE ¥ BBR
(0-300pumol/L) 4 HIkbHE 24, 48, 72h, FFKH CCK-8 1Al 1T AAHKE BBR
Xof g 2 BB NV AS FLS 40X i A 70 msemd . 25 R anl 4-3C pios, 57
FZHAHEL, BBR ALBEA A 40 i 10475 R A 29 VDI FE OB IN T FRAIS, A it
X (P<0.05) o HRIZZWIHIA Rk LK ICso 18, FATH BBR HIZ I EHIE N 80.
120, 200pumol/L, FFKFAbFRIN A% A 24h. N T k& REH YR ST, FeATRH 3
BRI WS AR F KR E BBR (80, 120, 200umol/L) X} LPS H)# ~ Ak AS F
LS 40 BRI . 45 R0 4-3D s, 5 AAME, 4 BBR ALH 41U 24h
J& SRR AR 1G0T 4 e T (R TR B DA R JH T A B i B R RIS, SPAR
TURE T RS EG (45 SR 4-3E B, 5 E4 M, 804 120. 200pmol/LBBR 4t
HLAH (4T B 2 BRI D . R, IXEEEE R I, BBR R AU
) LPS HI3 N AJEYE AS FLS 40l [y 5t fg
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BT IL-23/IL-17 {5 5 3 B R SOESR U/ SERBOGT 5 LR A 8 B T2 1o LA L £ 52 )

120
100y *
o~ - * Ea Blank
\Q‘
< end " =3 BBR 40 pmolL
80 *
:E' i i =3 BBR 80 pmol/L
.g 60 » == BBR 120 pmol/L
: - " o =3 BBR 160 pmol/L
= == BBR 200 pmol/L
U ** * & &k
20+ - =3 BBR 240 pmol/L
=3 BBR 300 pmol/L
’ ****** ******** pny
24h 48 h 72h
C
BBR

Blank 120 pmol/L

BBR 200 pmol/L

BBR 80 pmol/L BBR 120 pmol/L

1% SRR
pe
BIER AT
BAAIEE
E
[l 4-3 @it CCK-8 i {51 B R ABOUW S T4 5 b B i 36 Al BBR T LPS Al A
55
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AS FLS 200345520 . C: F CCK-8 ¥:Aill BBR % LPS HJ3 T~ AJitE AS FLS 414
FHRIRZ, * 52 (AMIEL, P<0.05, **P<0.01; D: FIfEI B RME GOKEE, x100) Mg
BBR X LPS Rl N AJEYE AS FLS 4HMUEFE M E: F ARG AR BBR X LPS A
BN NVEME AS FLS 4H A3 58 1) 52

4.4 FERPY BBR %5 LPS BT A AS FLS 4T

U 4-4A FoR, FRAELIM Calcein/PI Yo sRIb (45 R EIR, SAYH, LPS
B NJETE AS FLS 4 ES 2IKARIR. 8T, 2id 80, 120, 200umol/
LBBR 2 HEAIAE 24h Ji5, MLEFHE) AS FLS HAIFUE RO 20T, B Hi 2 mA
T R T A, LY T4 A B R R O

PI staining

Magnify

Calcein staining Merge

Blank

24 h (200x)

BBR 200 pmol/L. BBR 120 pmol/L’  BBR 80 pmo/L

4-4A Calcein/PI et H F4&0 BBR X LPS HI¥ ~ ANJEYE AS FLS 43S /109520 ek
{555, x200).
WG O B R I G 2 T T L U S RIE 2 — o i1 Hoechst33342 #uff 5246 Wi

SLANEIR FE 1) BBR F LPS HIl3 N AJEYE AS FLS 2 il H A% 4% 5 IR I i 52
500 4-4B Pon, 5 AAE, HIEFEY) BBR AP AS FLS 41 4% 4
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TR DL 5 IR RO I 2

Blank BBR 80 pmol/L BBR 120 pmol/L BBR 200 pmol/L

24 h (400x)

B

4-4B Hoechst3342 Y i HFF 5¢ BBR Xt LPS il N A5 AS FLS 41 A% 4e 4 [ 5
CBCK A5, 400D

AR PRI Z RN 4-4C Por, 5 E4MEE, LPS RIECH AJEE AS

FLS Ziffa% BBR &FE )5, S TR IR EEREIE R T A BN L, Aoty s X

(P<0.05), H 80. 120. 200pmol/LBBR 4bFHAL o () ST 2 54 16.4+0.95.

21.2+1.77. 29.6+0.95. T #—LW % BBR X LPS Hl3# N AU AS FLS 4

JASAR) G, AR R IR A AR BT 20 M. S5 RNl 4-4D o, 5Bl

B, LPS FICF NJEME AS FLS 42 d AR EE BBR Ab3E 24h J5, S B 41 A

ELA S PR e T i, SRR, G1 AN G2 JIR 4T B A5 DA FE AR 1)

RS, XU BESE YY) BBR 403~ AS FLS F48 i E SA% R 7E S 1, A
B, AgityE L (P<0.05).
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FETF IL-23/IL-17 {55 0 B ER 1) S SR U /N BEBR XS i B M A 28 P T S 1 B 400 B 1 52 i

Blank BBR 80 pmol/L
=] 2]
" 0.6% i a2 0.5% . 0.9% s oz 1-2%
i i o
i1 ™3 ;
e =
-] 84.6% 14.2% -1 #37% 14.2% 40—
Tube Tube_008 = -1
e i Mo et s A 850 £
e U3 e 7 "t ‘Bs M0 w0 Z
= sl as & | 3 3 B 20
& mow oW L oW E
BER 120 pmol/L BEBR 200 pmol/L 2 10
] - é
" £.0% cenmic | e 27% . 1LI1% Simdaes  2-7% o
g E”"”
w] o]
= 76. 17.2% 1 os4% 28.3%
BT Ja Rt g R T D TR Rog- Th
T
Popuinton Feverts NPt ATom S .
8 Ad e R Tan] e | 1o
me 842 8a2 a2 s2:| w23 =23
o 335 anl 3s i ]
& R tIT - S
™ Yew T2 s ieal i
> Blank o BBR 80 pmol/L & BBR 120 pmol/L - BBR 200 pmmol/L
a ] 2 :
T 6 e ~ T &Gz 5 T 162 = 1 G2
Watson Watson b Watson
RMS: 10.19 - RMS: 4 o B RMS: 3.8
FreqG1: 54.02| =" ™ 7 Freq G1: 47.40 g Freq G1: 36.53 Freq G1: 35.85
£ 8] FreqS: 27.22 e Freq S: 32.87 = FreqS: 42.89 £ § Freq S: 45.61
8 Freq G2: 12.07 = Freq G2: 11.67)| 3 Freq G2: 9.57 <] Freq G2: 7.31
Mean GT- 9251 3 ., | Mean GT:925.4| © o | Mean G1:9416| © Mean G1: 953,01
8] Mean G2: 1,836 O o Mean G2: 1,838, & Mean G2: 1,876, =1 Mean G2: 1,867,
o G2/G1:1.98 G2/G1:1.99 G2/G1:1.99 = G2/G1: 1.96
CV G1:2.26% CVG1:2.15% CV G1:3.45% CV G1:2.68%
o CV G2:3.27% - L CV G2: 3.40% - CV G2: 6.69% & CV G2: 5.54%
T T r T T T
0 2 4 49 0 4 8 94 0 4 g8 94 2 4 49
PE-A (106) PE-A (10%) PE-A (108) PE-A (10%)
804
- G
L - s
= Gl

DNA content perentage (o)
P&

=
1

K 4-4C. D AL BBR X s 2 WMl ) AS FLS 40 - & JH AR sz m, * 5554

RERE SRR

HAHEL, P<0.05, **P<0.01,

4.5 Transwell /2 SZIG R 35 E R U BBR X LPS R A VRS AS-FLS 4

5540 %, BBR 40 (80. 120. 200umol/L) "HREHS 2 i Transwell /N
Matrigel &5 Ji () LPS #13% ~ N AS FLS iz, HiaA 2ok
FEMCHE . WL 4-5 o

https://www.cnki.net
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BT IL-23/IL-17 5 5 B R 58 B A /N BERBOn 56 L4 5 Ak 2 Pl 2T 24 AL D PO 52

Blank BBR 80 pmol/L BBR 120 pmol/L BBR 200 pmol/L

K 4-5 Transwell /N3 SER A BBR X LPS T AJEE AS-FLS 4012 2% 8 S5 (i
KA, x100),
4.6 RIFREHAT BBR Xt LPS RIM T AURM: AS FLS 4T 68 15 m
BBR % AS FLS 4l # e /IS0 528 B2 HL L, BBR A4RFE4L (80, 120,
200pumol/L) MA AR BH G, H s 2 I R ANIR B2 Ak E . DI 4-6 BN .

80 pmol/L 120 pmol/L 200 pmol/L

Blank

24 h

48 h

K 4-6 A1l BBR %f LPS Hll# N AVEE AS FLS 4T At 1 52mi i RITR S2 56 CROR 584

100D,
4.7 FEREY BBR M LPS R T AWM AS FLS 40 i 5 5E & B
24 AS FLS 23| LPS fillfUs, = BEHATrRERE T (45 IL17. IL-23. IL-
6 F TNF-0) H& &R E/KF . BHEARKER BBR FHidHE, 5FAH
FHEL, Z9PAbERAT R TL-17. IL-23. IL-6 Al TNF-aff) 5 & 52 7 A i s PR
AYFE L (P<0.05), WK 4-7 Bk,
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257 10000
=
| ol —_
— *
- & 20 Q= 8000
- = )
— - = *
L — (==}
= = 15 K% = 2 6000 See
o E *k S =
Z 3 10 s £ e
= @ 2 & 4000+
L = L D
- . = -
e S = = 2000
0- 0-
NN
& & &S & & & &
QQ QQ QQ N 3 Q& Q'&
> » N S D N
< A WV <X N V
F & & F & &
F 9 F I
504 1000 —
— =) _
e 5 4 = T 800
= = z <
5 = 30 = = 600 *
s = =S F v
% 3 20+ E 5 4004 o
= 2 = =
= = 10 E g 2004
o- 0-
N
& > &e\\\) &o\\\) &e\\\)
A %Q& QQ’& QQ& ¥ ¥ ¥
b o\ N S o\ NJ
K & T & &
< S K &

K 4-7 i83d ELISA iK1 BBR Xf LPS Hlli# N NE AS FLS 20 rb 5 A4 Jfa X - ) S
*572 A, P<0.05, **P<0.01.

4.8 FEREY BBR XF LPS R T AVEME AS FLS 40 # T AHCE B RIEK
R A

Western blot &5 IR, 5 AZ4AMLEE, 80, 120, 200umol/LBBR i/,
N Bax. Cleaved-casepase-3 & [ [AHXS RIA I R A EKEIEM I &, B4
TR X (P<0.01), 1M Bel-2 & H AR R IA & 2R PEHBEL, A5
B (P<0.0D), WK 4-8 fin. XU (ARIAMB U BBR Al &R 40&
K5F LPS BN ANJEYE AS FLS 4B T2, #0] AS FLS 20 B AE A ¢ 530
PSR A, (REGERR T, HETE ActhdR ] AS IR AR R
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Bax — . AR A | 22 KDa

Bl | o am— — S o6 D,

Cleaved-
caspase-3

s e ssmesss S | 3 D2

GAPDH GHEED eamD GEEND qumme 36 kD2

Blank 80 120 200
BBR (pmol/L)
1.0 1.0
=
= .S
s £ S & 0.8
S 5 0.8 fd S 5 0.
z 2 il 2 £
2 S s
S 2 e E‘_:: ek
S 0.6 5 a %67
S8 s o A kil
z = £<
= QO 044 59O 04
= ga fukd
= - xx
L m o 2
= i = A 0.2
= “5 0.2 o as
0.0- T T 0.0- T T
A N ¢
‘b\ Q) Q) &e ) N
oY »F oF o Y N
S & & & S U
® & P < &
4 1.0
£
@
= 2
.g = 3] = Eo.x-
£ o £z
‘5_ = ‘7 e s
=3 2 =
B e 2 < 0.6 =
2
D = 2 >< 14
> 9 S e %
= o
£a ]
= B o Z S 044 s
22 o <2
D o 1 % = 8
= o E ,.u
= = 2 024
g
0 )
1 I
« o~ o > 0.0- T r
> S S S & & & &
) & $ & R S S &
N N N ® § § &
< W N N N o
s s & & & o
& &
9 * &® & § &

Kl 4-8 KH] Western blot i&£all BBR Xf LPS I N NJEPE AS FLS 4l TR H (R
f# Bax. Bcl-2 # Cleaved-caspase-3) FRIA/KF5EM, ** 57 HAMEL P<0.01.
4.9 FIERTY BBR Xt LPS FI¥ T AJRHE AS FLS i RBIRMEXEAR
IR 5 M
Western blot &5 R E/R, S5 AMANE, BBR 4 (80. 120, 200umol-L-1)
LPS Hl3# AN AS FLS 41 E-cadherin 25 [ AR X 26 34 0 2 57 o
THaE, A4 E X (P<0.01), 1 N-cadherin 25 [ [ X 2234 & 5 770 21 i ok
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PG, BEit#E N (P<0.01). WE 4-9 Fis.

E-cadherin | o  cnmmme— o -, 120 kDa

N-cadherin | GiEN—> < @ |9 kDa

GAPDH ouiipe «illl) <l = 3;1.D:

Blank 80 120 200
BBR (pmol/L)

1.0+

=
=
1
w
1

=
%
1
*
*
e
%
1

e
N
1
[
1

b
=
1

=
1
of N-cad/GAPDH protein
*
*

The relative expression
of E-cad/GAPDH protein
= =
T s
The relative expression
> =]
T T
1 |
. | ‘ *
The relative expression
of E-cad/N-cad protein
1 n
T
#*
I

4-9 BBR Xf LPS #lI¥# T~ ANWtE AS FLS il R AH K EH (4F E-cadherin 1 N-
cadherin) FIE/KF I FIE M, ** 52 M EE P<0.01.
4.10 FERDY) BBR X LPS RIE T AIEME AS FLS 40/l RAEEE p-INK. p
-ERK1/2 FiEHIF M
Western blot (&5 R B7x, S AAMIL, £ 80. 120, 200umol/LBBR 43l
F-iAb 3 LPS H¥ N NN AS FLS 4iffu)f5, 40l p-INK. p-ERK1/2 £ H 1%
XK B2 BBR IR RSN FHE, B S0 (P<0.01). W 4-10 AR,

. 46 kDa

—— 42 kDa

p-ERK 1/2 i — e D
GAPDH "D e G < | 36 kD2

Blank 80 120 200
BBR (umol/L)
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BT IL-23/IL-17 15 ‘5 18 BE PRI B I $ U /N BE RGO 5 B 14 45 A 28 A A T M 4 i 17 5 i)

0.8 0.8
B=
= ]
S 3 P g §
Z © 0.6 = = 0.6
@ o @n
S S =
St Bt
== o =g ad
) L <«
e % 0.4 2 J 044 v
— U -
= > g
?S: Z. badiad T;_’ § £
= - = -
2L 0.2 22 0.2
= =,
S
e
=]
0.0- 0.0-
N
& & & S & &
Qé‘ Q& Q& ) Q& Q& Q&
S o> N4 > > N
< Q-\ Q."\» @Q. Q_\ Q_’\»
*® & & & & &

Kl 4-10 KH Westernblot vA£ Il BBR X LPS i AVETE AS FLS 40 45 5 il AH K 2R
F (B4 p-INK #1 p-ERK1/2) RiXKFHIFEM, ** 5% 4 P<0.01.
4.11 FERIY) BBR X LPS R T AU AS FLS M IL-17. 1L-23 1@#%
B A RIEKFHIRN
Western blot 23T i7~, 525 (AZLAHLL, BBR AREEfY LPS #fill¥ F AJEME: AS
FLS 4 IL-17. 1L-23 & AR RIA /KT LA E Ao it (4 7 BRI, B4
HEEE L (P<0.01), WK 4-11 FiR.

IL-23 GD SN G a4 kDa

17 | — — — | 2V KDa

GAPDH QN> eI D @S 36 kD

Blank 80 120 200
BBR (umol/L)

1.0 1.0

2 084 0.8

0.6 0.6

ek

0.4 Fok

2
1
The relative expression

of IL-23/GAPDH protein

0.2

The relative expression
of IL-17/GAPDH protein

0.0-

K 4-11 f# 4 Western blot ¥E£1 BBR X LPS ¥ N AJEE AS FLS 4 i 7 48 P4 40 e [R -7AH
FREMA CEFEIL-17 A1 IL-23) FiAK PRI, ** 525 G4 P<0.01,
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4.12 FEREY) BBR 1] TL-17/1L-23 FI¥F AJRYE AS FLS R E 54k

ST FLS 20 v] DME B BOARAIML,  FREEARSN AT 2040 R i A 40 59,
b, BATHEAE T BBR 254 AJETE AS FLS 4B /L AFAE B I A R i o 22
FCERICE U, FAIFE Xvivo Stempro ¥57R3E (FUFE IL-17/1L-23) HigaE NN
AS FLS 4iiffd, F£7F BBR (Tl R4k 21 Ko B0 10 A2 B s B R4 i i —
ANAVREAE, BTCABRATTR 96 40 32 e O A AT L e . IR R et
4 RN 4-12 fis, 52 AL, BBR ARFRYL A 5 3 AR o6 R YLt
Gyt FEDAFIEARHEE R T SRR T 58 21 REIPED R YL . IXEHERE R T
BBR AJ7E— &2 A N UETE AS FLS 40 e 74k o

BBR
Blank 80 pmol/LL 120 pmol/L 200 pmol/L
- i : ‘ o 3 Tl
.. . ﬁ s ) | * _'- I )_ _‘|
N VAR ki
T B oo B i1 g
"&_ i F=-\ ’ 1 7 1
! 2 B8 A 1 ¥ - !
i3 CF ik % Bl e
\ a2t Aoy ¢ \ > l;- 5 l'
\\ \""'*. /I g ~ ! s d
:
* 3
>3 -

Kl 4-12 BBR Xf IL-17/1L-23 53 N1 AS FLS 4 RCE LRI GRUR A8, =4
00),

4.13 SFXIEELR

J% i Autodock 1 Chimera {7l BBR I ELEHE T, 40 T-45 44 A HLAE
FAfZ &, W% BBR 5 IL-23. IL-17. IL-6. TNF-a. p-JNK. p-ERK1/2. K-ras. ¢
-Raf. P-p38 MI&5&RET), LAMIFSE BBR M HEH T —MAN, k5 H 74
BT R RE RS, R S B T . IR A SRR N T 0 TR/BER,
2% S Bk e oy ] DUE I F S 4G . 45 RWE 4-13A. B Bk, BBR X IL-23.
IL-17. IL-6. TNF-a. JNK. ERK1/2. MAPK. K-ras. c-Raf ¥JEA HIFHISE & RE
73, NIEIATR RIS 24 /N BERR A IT i BV A A I SR B
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o B 1P

FETF IL-23/IL-17 {55 0 B ER 1) S SR U /N BEBR XS i B M A 28 P T S 1 B 400 B 1 52 i

\
)Y S

“Perbine-MAPK berbine-K-ras

A 4-13A

C-raf
-94 -10.3

-5(kj/mol)

-6

A 4-13B

K 4-13 il TR R M % BBR 5 IL-23. IL-17. IL-6. TNF-a. p-JNK. p-ERK1/2. K-

ras, c-Raf, P-p38 NZEERESI. A: TEE ALK B: ZiAmeAE.
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5 "R
5.1 RIEH AS KR

FAE LR IR A 40 M52 BRI, EvRAni . AL, T 400,
B 4 0 55 58 JE 20 M B0 I i K& 1 RE R T CRLAE Rl F-a (Tumor necro
sis factor-o,TNF-0)+ 4/~ &-6 (Interleukin-6, IL-6). F141%-17 (Interleukin-17,
IL-17). AHA%-1p (nterleukin-1p, IL-1p%Z5), $EEIEIEANAL L MIGEEE S, H
P R AS IS SO0 I B T AL HR I AR ) O L IL-23/T $lih
A 17 (T helper cells 17, Th17) & 55, AMLAnit, A EEHEZ AT LA &0
HERE MR (Ankylosing spondylitis, AS) HIRIER N, G AIK 2
i AR J73d oK R S5 1) B4 R AR AR AT AN E 90 [ B RE S, IX 2 AS
IR R S5 A4 AS BN Ry — g I G e ik A I 130 AS SGTHE
FUUREE 05 i PR ol DA B BB PO S AL 2R 8 B R AR B M R RE IR N, B AR RAE A
S 1 E B ELRAAE . B TR, TERAEA MR FRIBAER T, AT
v BB AR R G T s e TR JELAE B 43 W S B T oV R, S TR R 2 20
AR AR O RN, R, RAE IR NIAE AS RIS R AL E AT BRI

IR b, AS BA RRE B R BIR AL SR 404 =S BB RRAE, T 980 S B )
TIN5 A DT 98 B T BRI B LR I R R 000, BT R, R R AR T (TNF-o
ANIL-17) 7] LASZ IR P ) 2 RE R Y T I3 FLS 40 Mo 2235 HE <9 2 P B BB 20
fpier-162] - RUE R AT 4ERENE 4T (Fibroblast-like synoviocyte, FLS) 4 7 5
RSN 2 53, AR EATITE 28 40 IR 7 77 AR vh R 35 GBI E T
MNTHTASE 98 91 S IS0 TE s P R SR AFAE 6300 SR, 18 ) 98 T 5 I i PR R AR A,
M ASEATL A 18 o 25 F XRG04, BRI, 9800 (R R 42o6F T30 IR T fS R Al b 2
(1. b4k, FLS 4HA7=AE 1 IL-6 W] BRilid 520 (40 M 3508 . W0 AN Lok 4
R ) i R G IR 4005 BEAE AR AN FU 45 SRR B, BBR W T 28 XUB A4 %
TR P FLS i H A ZMIER, B a7 BT 2R B R AEFK
M) R AEIGTE, 5 5 40 0 TR0 40 i B RE T, #0 B/ 2%-21 (Interleukin-21, 1
L-21) IL-21/IL-21R KM E WSS, AT 228 S R 1A DG 1 98 B A Y v (1920
BEFE ™ B L), (B AT R E, BBR £EHE 06T 4 1 Se IR A v R Y R AT
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BT BOR, U] S S AR A IR, PRI R 5 5 1 T s AN 1) 15 5
P 5G9 r L RN S o (R4 28 A BT /K00, TE U Dinesh 58 AR 52 K B,
BBR A i YR B AR 7 2 3 D Ve 1) 5 1 1T 48 FLS 4l TNF-a 1
L-1B. IL-6 FH IL-23 %5 58 A M K1 BURE IR . BRitk 2 4b, TL-23/Th17 155 Bk &
UK AERTFE AS RIBHLEIEE o UL AT, IL-23/Th17 5 S HI{E AS MK TR
WL iy JE 2L A

5.2 FLS 4Hfi 5 AS X &

AS S&— P RIS B 08 1 S 0 0 B DR 2R 3R AL A AR O T i I A 4
J5, BT RS SO R AL AL, BURET SR, FLS 4017 AS K% K
PRI R A B MR E T, LA BRI FLS 20 (i B 3 s AN 1 S i 2. ik
A, TE AS FRAEJORE RN (SRR, FLS 408 AR K= R4 fE & IR T, M
177 S50 P e 1) 8 A S DA B 9 M A R R - (IR, B T AR e DR BB B A
HHES, RASECERECT RN MR, Kk, #fH AS FLS it
FESETEAN S RE SN, JES AS FLS RAT:, AT g 4a il I A hE gt Jg, ik
A R AS BT .

FLS 2, 15 M - 2 A iE, m 4R b ol b So B0 T DR KRR OG5 2 i fg et
681691, FLS 4 AE ELHE 2 KRS RAE N LA SR 28 o AR F 8 2 /AT
EATRIAE KA B T i R A R JRUT0-7 SR, AT I T FLS 4HHI7E AS H
PER A b Bk, B IIESE R, A AS B I AL 2 b i 23 B 1
f] FLS 40 AT DAFEAR S 73 A i SRR, R 2 5B AS 3 R R W B
B, [FRF, FLS 40 R LAE A Bl B RE QR R4, (230 N R B AL
MR AR S S TR 7 B PT L, FLS 4RSI 0 B a2 AS B T8 R 35 2k
SER . Fitk, BLFLS AR A0 700 ST Re 0 2 I6 97 AS HIRTT .

FFPAE I A AN PR T AEHE SN AS IR G S B Hh A B A T,
AU R, TNF-off AS KIARHLEI RS B, HAy R L H I TNF-a
FITEERS T AS SEE H SORE S N A 4 32 2 Pk RS R 0741, (P BRI ATL AR 1o AN TS 4
R L RIEHE R I, IL-23/IL-17 {5 5 H{E AS Hilt s £ R EZAMEH . IL-23 AN
IL-17 B W s AT 51 B e RAETE SR (BdE AS) 91, piéb, IL-17 ibA] L E
2 5 T 8 20 S U B A R AR R TS) BRI, TL-23/IL-17 {5 5 Rl 7E AS UK
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AR R R R AR AR . BRI, TESEAN FUEALIE R, FLS 4Hf
PO S B8 R s R SR A S TS B AR VR BR, B S an H S U AR, JRdt—2D Rk
FLS P4 M. 1Ak, FLS 3R] BLop— RAVAME 7 (E4iN2 (interl
eukin,IL). A KM AXBUEI Ko (Growth related oncogenes o, GRO-0). Hit%4H
b 8 -1 (Monocyte chemoattractant protein-1, MCP-1). LI 20 il 4 iE 2 (1
(Macrophage inflammatory protein, MIP)-la%, -5 Bt ERELNM . Ik B 40 it A
B 2 5 2 AR AT
53 FEE AS XA

FEAL FE e 2 AR R A5l £ scik e, IR sm B AL 2 44 id 2, IR
G R A A A AR B BRGSO D Re R B 2R, ™ B A
2R IR T A I PR I SR o, LV B T R B R, “OREIET AT i
7Y SEURER, IR (BERNEA) T (RFAESRIERIR) Bl “BHAHE,
KR, FMFRE, R, AN, TiERE.” GRin-KRF8) H.
“ORTEE, BEATZE, FHRE, £RE, LEEE” HREFIAVNREEE
RIS ERE. Bk, B EEERREY, B GRi-g=e) B “Bk
Ho L SUR B IR, BN, B SRR AT ” DUARE K4 A
NS AS VDN FREE IR, R, BT ST, IR AS A
HEPEAERR “+— A7 ERTRRRRIERIIE T, Bk, AS Pl
B4 KM Ik 2U7E 4 [ IR L BHIET A . AS B BT R4 A A L
SRR AL IR SR S A PRI R 2R, BFE A AR RS HORAS . B
EWS . IR R IE RN R, W (BFAE T D) Bl R, MRS,
52 AFEIRSM R 7 G IR KUBR) Bl “ B <, 2RI, i
I 7 AR NN IR SZ S A 228, ANAS URR “ /NI B R, AR <R
LB SR KT 6 PR, RAVASMRER M EESURK R, SRENE
HRORAEZEDIMI, W (CRA-ER) Bl B, RIEE=SKE, AiE”
B0l A4 2, FTIE RIS L BLZ G A 7 52 Y0 2 A R R85 5 s
AT S G S PR B AR S R UA A BEARIE R Rz s, A
AN SR B A R KR E R R 2 —, i MR g, & &R
Wk, BB REA M SR R AE R, XEBIMRZESENIMER,
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AR NERR D RE R, S48 AE, ARLEgESE, REHN, SEOREMEEHERIE
Wi, (PG R Bl CREEE, REAT, BRIEEZ AN Mg
R R R, IR E VR R I FERHLR VBT A, B
i G BAME SR, SRR MR RIBANAE, BT E RN RE . B (R
) PidE: CEEAC, HERTA, A&ETE” B

Hul, SRS AS FTRAREFHIBER, HERK ENHETZ,
ANEEPERURL . B IRFE S IR AR AL RIS B AL S TE BRI IR
T, H R BEE T B OIS T B AUR . BEERIT R AR R R, 1R 2
Fe BT 4 25 B 2 AT R S T B, AR R LT E IS AL A
AS WIRSIE AR LS, WyREdE . Mg, FRUE. HAM. SR ULk
AT AAT-H R, F R LR S-S A . - E AL, H,
v B 2R BT B A RS IR 2 A 2 LR, B B R
DOERFR . MR IR NEERSE, HiXEmr 5 AS iS4 618 % .
HAG, RIS AE IR R R 25 5 qhe . 294 Bext A 5 I US4 7E AS 136
STAE NS N B, A5 T SRR “ 258 -0 7 454 R
BEATER G ARG 7007, W] LLATAE IR Hh rh 2438V o VR 9T R A 500 1 23 T L
TR W 2% 2GR 2R AR R LR 25697 AS INPEFINLELR 2 sy 280, £iEk,
FAH YRR P B AR SR PR REZ MRS 4R T R 4
A5 TR IR R 2 1, B R R S8R TNF-a. IL-17. #
#3 KT -xB (nuclear factor-xB, NF-xB). 4% F A T-1 (Hypoxia inducible
molecule-1, HIF-1). 2R JFiEH S AHE (mitogen-activated protein kinases, M
APK). T 4HMfi524k. Toll #3524k (Toll-like receptor 4, TLR4). %% %A & kit /4 5%
K7~ 3 (Leucosine kinase/transcription factor 3, JAK/STAT3). Wkl HEAk 24K /=
)-SR S AL K P24 32 /& (Advanced glycation end products-receptors for adv
anced glycation end products, AGE-RAGE). B gL AILEE 3-34 /2 (% B (Ph
osphatidylinositol 3-kinase/Protein kinase B, PI3K/Akt). ¥R HE FILLEFyiE, (N
ucleotide Oligomerization Domain, NOD) k{3244 %5 H B tH 2 5 £ 1

AR, EWNAMKEPIFIESS, PAEA “f. (8. B IR s, HeE
B [ Hh 2 R A R 1 By T DA T A O AF 5 B B S I R AR R R . BEAE
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WF9T 2 BI23-281, b2 2458 14 I 35 PI3K/Akt. Wnt/B-catenin. JAK/STAT3. NF-kB.
MAPK. IL-17/IL-23 5545 Sl it 4% 5, 4000 208 K1 OB IBORIVEPE . 5 e
AEEACHT . IR AL RO S . g AS FLS 20 B PE T 406 FLS 401
WTH. BUE A RBITRE DL SARBEA B T, B AS R AR S RS B FHAS
IR -

5.4 FIERY BBR 5 AS

TGN B RMEYIEE (Coptis chinensis Franch.). z=i% (Coptisteeta
Wall. ). =fiM#i% (Coptis deltoidea C.Y.Cheng et Hsial) WITHEMEZE, EIRE
PHRHLIX 7040 iz 70, e, PESEL MR, B B . BERKRE, BA
TERRIR . V5 BRI EIRKRIH T, A BUAYT IR B I HE . X
. 2RI, EAGHEAM S, AR, BASERTRE. HE,
K ERGER A SR HARMIRSREN. £ ES, B4 A IE
o VKL B fRRE, ML EOE R LIS BRI KO K R S O
A, KRR E AT DUETE B IEMKIEYE, BEEEE THATIERK. BT AR
HARFERE A, IS EREE S IEA . B EERY], o AT
R IR NG . SRR 2RI 2 FE A, Horh R A SO R /N
BERRUTS,

PIER (Berberine, BBR), JRFR/ANGERR, 2 AH 4 55 24 s 3 A st Ay v S R
FARSFEIRAE DI, JE4ESK, BBR CMIFS G IZ MBS EH, BAEHRT
O, PURRIUSOL BRI ARUSI, R MRENS . PO R E IS, BRI RSO L R S s
USSR . DA HGEIE 2R, PRSI BBR RAA IR AL Bt AR AU
SO, HATHF AR, #OEH PR AEH I EZE RS BBR. AR, A A KR
R, BBR A B MHTRAEHIST, 5256, BBR AMY AT LA IL-1 1 TNF
-l (1 Y R A S 22 T A% T A B TR FRRG B, 4k TNF- o0 1) 2 T2 % - 4
PRI L P R 0 B R R B, AT k2 9% RE 400 L PR i AN 5 B R R A 78, X
T BBR BAREF BT DRSS, I JUAEK, R, BBR EJLRIOCT R34
RN — LT 0 2% o [R)RE Sk S 3 BT OR T AR FUS-100 Kk, BBR [iX 4%
A i AF F S FO i R 4 0 PR E A R 3RAS 1T KW 703 i B kU1,

AS TR BER 3 3 BRI A T IR G A 1Y S, O HAEA R M2
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IR, PRI R i PR A R] 7= AR K S R AR 7, 1 TNF-a. IL-6. IL-
1. IL-17 5081, SEEOAER, BBR AJ L@ 05| TNF-o. IL-1 55 2 440 K1 i
Y, R0 FLS 0034, $Em RGBT 4 . BRI R Bkt
P BVE T R0, (AHAE NI ANE . BT, A 009T AS MEH A
WU FIVE FAE SR W . RIE, AT S0 Y 3 I SR Y BBR AR T-— i 1L A
S HIZnfutk, LTSS 245 < BBR JAIT AS 1EF 1 SL Rk 45 .
5.4.1 FERY) BBR i AS FLS 4 i3 5E AL /1

FE AS AT, O AR 3 B RO S AL Y AR I S, IR KR R
A IR BT RS2 BRAN PR o T 20 B2 1 LA 4 fg 2 B R A 4092, JEAE
AS IR AR PR AR E R R R4 AT, W TNF-a. IL-6. IL-17. IL-23 2507
N, JEWIT T WAL M RIE RS, (et AS R KRR SRR R, AS &
M IR A R R 4 i T AAAE S KR R VE T (B335 TNF-o. IL-6), H5 AS
B WS BEAE GO, IR IR VLA N DU B RTEZH, R A ELISA 4
IMIL-1. IL-64 IL-17. IL-23 K& 8K, SIEWESAHAALE, AS &3 Mg
IL-1. IL-6. IL-17. IL-23 W& &K TR &), Van 55 @i H 1L-17 #i)
FIAA R IG YT DL RS ST 419, Liao 25 A 3B T4 A 7 IE R Bk % S
2 Treg P AEMIHLR AN 1706, ATTIHIZ A RAERE, JF H AT bodid ot T
NF-aiRI7 5, SO VAR R B, 5T 45 AL, A0 7@ ELIS
A SEIRRIN, TOERIY BBR IGSTEARSNEAL T LPS RIBCT AS FLS 4 i
RFF IL-6+ IL-17. IL-23. TNF-afJ& &K i, A7 CCK-8 L
SRR T T RS2 36 BBR AR5 R4 LPS HI R AS FLS 40 (134 4 g
1o WAk, AHEFERN A N4 AR K B BBR T FH T LPS I AS FLS 41
AKEAMT S M, A%, X4 BBR Xt LPS #l# N AS FLS 40/ 4 P
FE AR AL T — E R SRR
5.4.2 FERY BBR ] AS FLS KRR, TBEES

YN AR 28 A AN AE T — A X R g M R 2 B 5 — AN BT X, 5 R
S MBS RS . AR % A n] 73097, Sun 25 A E i SERIE R,
BBR 7] LU 0 #54 [K7-B1 (Transforming growth factor beta, TGF-B1) 155
MR ST, R TR A AR IR A AR 2R 008, R, SEEGEREH, JEid BBR F
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TALEE AGS 1 SGCT7901 BEdmf, AAMb] B rIgsE, A B 8
TR ERS 222, HAEAINLH S AMPK-HNF40-WNTS5 {5 538 47 0991, ASHf
FeIE I 2 AN RIIR S0 45 SRR B, SIS BBR R LAHIIG] AS FLS 20 MMt {228
AT e 77, it — P 2 1 B3 B B S ) BBR ] ARk b R 4 2 R
(E-cadherin) FIZRIE MH#HEEF B (N-cadherin), HE M| AS FLS 4}

R EAER .
5.4.3 HERY BBR {E5E AS FLS 4T

AR, Bel-2 2 —FHifT-E A, Bax & MR T-EH, 4 Bcl-2 #IB
ax WG, B R REMIE XA G, SRR S A AL, R AL
BRIBE IR B R, MRt 3 C PoAE IR K BRI, IS5 08 T IR BRS [
T-1 (Apoptosis peptidase activating factor-1, Apaf-1) &5 TERIHT/IME. SR
J& s T /MK S TS £ Caspase-9 AHE &, THR— FR 51 Caspase ZIRIIE RN,
1Ml Caspase-3 {4 Caspase-9 1] N4l si, Caspase-9 FJIUE AN F Caspase-3, M
1715 B0 SR A R A A 70 K A, B R T A AL IR Il R o Ty
ABENMMAZAN, FEZ NS A E S5 5. DNA RSN, &
J& 51 ERGE M T ) R A8 ARHIE ST deifid IM %L, Caleein/PI 44, Hoechst3
3342 e Ll Sm AN AR R I, SR ELY) BBR i SEREW 553 AS FLS 4l
T, IF Hagt— Pt R A R BN R R I, #E SR EY) BBR A LAJH i Bax #1 C
leaved-caspase-3 £ I IRIE/K -, [RIN FEAK Bel-2 8 RIAKT, R IER
B4 BBR A3 it Lk A8 42 K % S AS FLS T, #f] AS FLS 1£ KI5 37 7 3
WA, A AR AS TRAE.
5.4.4 FERIY) BBR i AS FLS 40 ) J5E K B

LI TR R, TNF-of] DL S JOREHEDE], i ik DR R 428 ot R R SR e €5
{iE32F FLS 4R AR, b i A5 o JIE 58 RE S S gk — A9 oK 1200, eI, TNF-on] #543
FLS 41 g+ p38 1 ERK BRI AITEAL, BEMiE MAPK 155 &2, MAPK
W 2 PG 5@ I B O, RS SRR . T RS
21, B, EWELsiE, R AR M RITEE, T MAPK K85
YN AME SR T B S (extracellular-signalregulated protein kinase, ERK). c-

Jun Z RGN (c-Jun kinase, INK) 1 p38 225 yH L8R (I (p38 mitoge
7
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n-activated protein kinases, p3SMAPK) 12031, Hidu, ERK =% 5 f i 41 g O 184 7
A KA A DIPY, ERK BG5S 52t AS mF s 4 AN s 2 4 41 A i) - 41 20s),
T % 8 A 0 BVE M ELISA VEE— 0 g B ik 72 e RIS M 4H R 1, B 5 F ok
TR 7 SRR 1 T4 B P ) GRB2/ERK/runt A5G4 3% 11+ 2 (Runt-related transcr
iption factor2, RUNX2) %, il GRB2 ¥ ERK Bilz{k 158 RUNX2 [
15, WoE MAPK (33 g 17 A5 (10 4 i Fe) 2 4 PR A, 9 18 e ol 240 14 4
ANIERT, XAREA BT AS BB ERIEE TR AR, SRT, ERK #0E 1 AT LA ER
K B4k, dEiedt FLS 20 b 28 1 40 i 5 (19 73, 91 40 IL-6+ IL1BAN TNF-a
2., ERK i FIn] 4] ERK FIBERRALG, BRAK 28 M B (1 40 WA207) . 1 INKs 11
p38MAPK {5 5@ B U TEAM MG TE . 404k P IER DL R SORE S5 MU B &
HEEMEM . EIEWAFURST, MAPK A TEECIRZS, 24401 52 31 4 i 40 il X
TR S B K R R 5, MAPK {5 5 0 A g, BRE A MAPK 2%
AL TBERRAIRES, TN SR A K R F-B-id A B g /45680 1 15 p3s
MIEAEH, 3 S 2 p38-MAPK {5 5 BB gfs, TR RERLA 145 5 7l iE
7 524 (Purinergic ligand gated ion channel 7 receptor, P2X7R). TNF-a. IL-1B
RIF R, 40 ROAE S MRS, IR A 5 R B, ERK AT p38MAPK 7] LA 1L,
ANFNE T SRR, ERRASIFEI R BAEN T, TS5 &R
SRR 15 5 5 SR, K, p38MAPK Al ERK /S 3£ 115 AS Wi 4
FERIRZOALH], e JORELNM A 740 TNF-a. TL-6+ IL-17. TL-23 2540 f A1)
WOFEAE, HiEik )51 p38MAPK F1 ERK X A] g7 A4 % ME4H I R 740 TNF-a.. 1
L-6 55, Bt Best RIERNASE, MM AS IEREXER . 40 RAEHE I H] TNF-a
PG IL-17. 1IL-23. p38MAPK. ERKI1/2 {5 5, wiaesis] FLS 4088 Gt
FOIGTE, AN AS TR A, BEMIS ] SORE RN, 5 e A R | 2 R
AS KRR IE. KL, ARBFFCRHE A REEEE AR KIL, BRI BBR G
W AMH| p-INK. p-ERK1/2 PA K IL-17. IL-23 & A KEE K. B, NHS T
BHARMEE T BBR X80T fi 2 G Rt /1 S EAEAH A K3 BBR 5 p-IN
K. p-ERK1/2. IL-17. IL-23 ¥ BA RIFHIZGEEST, M A BBR $it AS IEH
PR T — & B IR AR o
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5.4.5 FHERIY BBR 1H] AS FLS MK R 2 LR

AS J&— PP AR CLAREE TR AN B R AR, R B IR
HE R AS (AL, 2 AS W, B 558 IR T4 O T S22 1207
M FZFRIE, IR P IR, LA B AN O (R B BRI T
Y2102 iy 8 9 R i AR AS IR 1, TR A K B 2 s T RANKL 55
KT HE R AT, TR HRIIL U R (B35 TNF-o. IL-17 il TGF-B) fE&F1
K FLS 40 2 0L RIE FPIRASR2, Baw ol Bon, e i s ey
# DDK-1 BHW13, 1fif DDK-1 X AE AS 83 1) i i me4, $275 7 DDK-1 AJ
VBB RS H B B P AR BRI T #E A BRIk, ZEARTF S0, FRATEEI T BBR
X AS FLS i g RS 015 B 7 b B . A2, FATRSE BRI 1
L-17/IL-23 7]i#%55 AS FLS 400 pSE 7 RR L, 1 BBR HFTALFH AT LA #%
X8, Rltk, BBR AT AE & — PR L I o B A A 28 BB R L 4 )
5.5 FERBY BBR ] 1L-17/1L-23 15 S 31857 AS

IL-23 /& Robert Kastelein!*81&Z 8l H IL-23p19 TF. 3 A1 TL-12p40 ¥ 3 ¥4 B frt) — Fif
S IR A, A R N AR SRR G L e LA IE E ER N VRIS A, R E &
M G e s R $E S AR DY, dne] DAIF RSN AR B T 4002 17 (Th17) 4
ML S Lk, BEJG =4 IL-17A. IL-17F. IL-6. IL-22 Al TNF-ol6%, FANEIT
L-23 B Z R0, HikEE MR M %S Thl7 474 IL-17. 1
L-23 =2 ¢ R 2 0 AR SRR 200 it il S8 v B R A5 5 7 AR, RACRI, 7
5 LB AR R TGS, IL-23 5 IL-23 %24k (IL-23R) 4545, RERS{RHE Thi7
NS, Th17 i/ IL-17, 15 IL-17 A IL-17 324k (IL-17R) 454 il
LR [ 3 R R AR LR AR O, TL-17 £ Th17 gl AR 7, BRI
WA 6 MRS IL-17A, IL-17B. IL-17C. IL-17D. IL-17E. IL-17F, HA IL-17A
IL-17E+ IL-17F 2 EZ IR R KT . IL-17 ZARFKEH AR A H K, efiIErE
MR Rk, bR, AT 4EREE AR, B AT T 40, BRAz4n
&, IL-17 {5557 FWH0E NF-«B (5 5@ #ugHEkEH 1 (Activate adapter pr
otein, ACT1) {Z 518 p38MAK 5 Z k. INK {5518 ERK(E5 @M% J
AK {55 %. STAT {5 5%, PB3K {5 SIS IS 2R RMMH T (IL-

1B+ IL-6+ TNF-o). PLEEAK (B-PfHIZ). AR &R EAME, HAERTZ,
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Jethwa H 25 NS 5T R I IL-17/IL-23 15 S HIAT LIS AS B 5E 208 SN
AWPFTiET ELISA SEI R, sESEE) BBR 1Y fEAR SR 7 LPS HillfE
N AS FLS g {2 % A ¥ IL-6+ IL-17. IL-23. TNF-affJ & &K AR, AH
FLIERL CCK-8 VAT T 1 B SE 96 i B s 3 S B BBR RES A &4 LPS
HIWCT AS FLS ZHMIIKBG5ERE ). RN, ABFFRNH > T EEAR R, Bk
HRERs T IL-17. IL-23 MMF/E4 RIFMSS A RE. BiJG, RAE ORI,
AREIL, FEFE BBR REGSHIH] IL-17. IL-23 RAMEIEKT, LI ANE S
2 A% BBRIAYT AS 1EFT AR SCHE 7T S A Sk 4 .
6 /NG

gi BRTIR, B, 4 Vimentin 8 A G TOGR G R IATE, B2 DAPI 44t
JEA M TASE, TAZ ARG, Hisid IM 5 FSRAMES, &
W7y B A IE /2 AS FLS 4ifi. ok, H LPS ¥ 3ASMEE IR FLS 4if )=,
AR AN AS B, JEIT CCK-8 ¥\ Calcein/PT Hefty, “PAR 7 4 il S2 36 A EL
ISA SER I, S B4, BERY) BBR ] LPS RIWCE IL-17. 1L-23.
TNF-a. IL-6 S8 R VEAM MR T 13RIE, JFH] LPS RIBCT AS FLS i A4 58 .
BRI VA X P A 0 4 L P A 5 B, BBR AR RTBH Y LPS BT AS F
LS 40 AR SE AT S W, AR, FE, 8T Caleein/PI 444, Hoechst333
42 et A AHIAR K I, BBR ALFIE W LLFE S LPS MU T AS FLS 4k 4
P, Ak, I Transwell M= KRR, PEA R Q)5 K, BBR &
HA] LA 4] AS FLS AR 28 3T KB Ak . dE— B pLsR R
A& BBR A LA i Bax. Cleaved-casepase-3+ E-cadherin 2K [ (KA X ik,
H Fif Bel-2. N-cadherin. IL-17. IL-23. p-JNK Al p-ERK1/2 & F K&K
B2, BEEFEE) BBR AU AT LAHIH] AS FLS 4iARAIIEIE . 228 T8 K o
W, FEE LR S HIF T, MIMTE— @R FAH] AS IdtfE, ZHLHI T RE IL-
23/IL-17 {5 S B IS PERE A O . SRTAT, $IZE42 HY) BBR #1i AS FLS 40/l
A5 D R AR AR RN B 2 2%, H R ARIE IS TL-23/1L-17 G & 1 i R wip e
ARV RA R — PR R I
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B=Fa & E

145k

TOEFEHUY BBR W] #] LPS HI¥ R AS FLS 404 K, HHLHI 7T fit 5 BBR
A RLPH A LPS RV AS FLS FffIA 2273 %447 5%, BBR AJBH# AS FLS 4/
A E AT S 1. BBR mI4i| LPS ¥~ AS FLS AU i35, =228, iEne
771, HHLHI AT e S50 N-cadherin & )R IE, FHERE B-cadherin & H 3R IAAH
7. BBR A% 5 LPS Hll3# ~ AS FLS 40 Ak A T2, HALHI P A 52 3 Bax.
Cleaved-caspase-3 25 4 [k, F-40H Bel-2 A IFIEFH . BBR A LPS
FIBCT AS FLS ZHA IR 40 Je N, I AW IL-17/1L-23 3T AS FLS ZH ) A
MUETERE . BBR A 4] IL-17/IL-23 {5 53l B H 05 K 4% AS FLS 4 44

B
FI

)
EVEV

B2, BBR, fEA—MMNFEF SRS S, AT LA AS FLS
Mg 7y SETE. 1RE TR B M SRRSO, AT LA S R AR T,
L] RE 530 IL-23/1L-17 15 S @B TS TG 5.

2 AFTZ 4k

2.1 EIRNA AT 53 77K, WS BOESR I /N BERIOR 5 EL AT R 1 F
LS 405 . T, TR LA AR 2RI R

2.2 DA IL-23/IL-17 15 ‘5@ A AR 48, PRAG S S U /N BE RO o B
AR ATREEITIER, AR T 38 BV AR R 29T R R LT IR TG T A
NSRBI BE A T A R A6 I R A T B e S S
3 RZAE

3.1 ARSI T A8 BE e e A 15 2 S = 58 A I R BE R AR AR DL 2 sk
S, DRI R, SEIGRT R TR, A0HSCE PCR AR bR A 5 AL .

2 ARSI ARV BAVEXT R, 7E 5 SRR bl — P s S T R
4 RE
1L VA, AR 207 W 50 h 25 B AR B ORIA T AS BURHRBFIRYT 2L, 2

I El oy A
3.2
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R EA T R —, HEIWER AR £ AW IL-23/1L-17 {5 5 18 A AR 310%
RI/INEEGIATT AS B3 THLH], AHEANEE 78 45 R 1% BB SR Y /N BE R IR 7
AS [HLHE, PRI 35 BRI SRR PO SR HU /N BETRB v6 AS (F7E R B o

42 BEMEBFEL (Ankylosing spondylitis, AS) A& — s 48 LR ¢ 5 14
N E BB E AR, RO E IR E E BOR AS AR . A
SEM)AE,  H BRSO 8 B2 A R YT SRR R X — B . R, B TG RO
S EL PR AE 5 B A R IRTE VR RS . AN, X TR I T AR 7 1 61 8
M, I AS AR HLERX AN R R, R TT BRI /N BRI 22 W 5 3 1Y
AS FRETYERET IEANME . . 1R28. ITRE . SORE RS HIFENA A g T L,
M AR FESR Y BBR BONTRTT ISR NI R 259 -
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