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B R U BB AR SR T R4 4, 2l 2Rk 1 5% FLS, R %62 i RT-PCR(qRT-PCR) £l Bel-2 mRNA il Bel-XL
mRNA Western Blotting #:ill Bel-2 2R FA7E RA 5677 28 (OA) A5 (Trauma ) BB 1 FLS 3 IAKF-, 8% RA-FLS KL—% 4k
FL(NO) HEAAA 44 (SNP) AL/ s 5 20 AR TL-22 (¢hIL-22) %403 24 b, 3 QAT LA S0 AT A 1~ vhIL-22 DIAS ] )k
(0.1.10,100 ng/mL) /£ T RA-FLS 1 OA-FLS 24 h, Western Blotting £l Bel-2 & 1335 K FHI254L . [455:] RA-FLS
Bel-2 mRNA (P < 0.05) . Bel-XL mRNA (P < 0.01) Al Bel-2 F H (P < 0.01) B A KFEH 25 T 5 OA-FLS 41 Trauma-FLS
21 R A AR LS S R . SRR L, rh1L-22 ZH 40 M TR A UL B S A5 4k (P > 0.05) , SNP 41 RA-FLS 20 T 8 & 7+
(P <0.01);55 SNP 41 #H L, SNP+rhIL-22 440 JH TR B S N % (P < 0.01), rhIL-22 7] B 1% RA-FLS F1 OA-FLS
Bel-2 M 1 3RIE7KF- (P < 0.05) , /0 RA-FLS X rhIL-22 Ay B RUES [ 458 ] 1L-22 AT H0d i SNP 15549 RA-FLS 4t 194
T, HHLHI AT RERR 2> 5 F I8 RA-FLS h Bel-2 BRI X,
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Effects of IL.—-22 on Apoptosis of Rheumatoid Arthritis Fibroblast—like Synoviocytes
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Abstract; [Objective] To investigate the effect of interleukin (IL)-22 on the apoptosis of rheumatoid arthritis fibroblast -like
synoviocytes (RA-FLS). [Methods] Synovium tissues collected and isolated from patients who had joint replacement surgery or
arthroscopy, which were cultured by tissue culture method. Bel-2 mRNA and Bel-XL mRNA expression in FLS (RA, Osteoarthritis ,
Trauma) were determined by qRT-PCR.Bcl-2 protein expression in FLS were detected by Western blotting. RA-FLS were treated
with nitric oxide (NO) donor sodium nitroprusside (SNP) in the present or absence of thIL.-22, RA-FLS apoptosis was analyzed by
flow cytometry. Effects of different concentrations of rthIL-22(0, 1, 10, 100 ng/mL) on the expression of Bel-2 protein level in RA-
FLS and OA-FLS were detected by Western Blotting. [Results] The Bel-2 mRNA (P < 0.05), Bel-XL mRNA (P < 0.01) and
Bel-2 protein (P<0.01) were increased in RA-FLS compared with OA-FLS and Trauma-FLS. Flow cytometry assay showed rhIL—22
did not affect RA-FLS apoptosis compared with control group (P> 0.05), SNP induced RA-FLS apoptosis obviously (P < 0.01),
rhIL-22 prevented RA-FLS apoptosis in the presence of SNP (P < 0.01). rhIL-22 could up-regulate the expression of Bel-2 in both
RA-FLS and OA-FLS (P < 0.05), but RA-FLS were more sensitive to rhIL.-22. [Conclusion] IL-22 can protect RA-FLS from
SNP-induced apoptosis, at least in partly by up—regulating the expression of Bel-2.
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ZE XE 5 7 A (rheumatoid arthritis, RA) & —
P L2 OG5 o 8 R Gtk B B e kR
95, AR P A A R i MR A | rp T A A
4fl it (fibroblasts—like synoviocytes, FLS) J&: 2% X
TR AN M ) 2 E o, R TE R W A
RA "1 FLS W40 A A T ARAS PR AR 2 Bl pR
MR R B B R ST AL R T B LAY
% 22(interleukin-22, 1L-22)4& IL-10 G 2Z
— A Ay — TR R 0 4 B R, AR P g
PRSI A A B S Mg h Ry R AL, 2 H T
WFFE S 22— TL-22 78 R 4 i (AR IR |
Shilgpda AR R /N0 i S5 ) ] B
TP T3 (Bel -2, Bel-XL) #3541 il
P AN T, DA SRR RE 19 i e o), 25T RA-
FLS /8 40 B i e, A9 B IR 1) 1L-22
X RA-FLS J& T 5200
1 MRE7*®
11 #RARRE
W IELHZUR H 2015 4F 1 ] 2 2015 4F 9 [
LU B 275 = BE B A7 G 19 B R B G B T
R FAR BB . Horp SRR ICT 28 (RA)T 141
M 32 ~ 81 % FIHAERE 52(S =7) % Hoh 4ok
6 4, IZWHSTFF & 1987 4836 [H KRS b2 (ACR)
BT RIS W bR UE 5 B 7T R (osteoarthritis, OA) B
F 70, 50045 3 (Trauma) 6 4], HERRERGY i
Jei S HL A AL 1 45 4 L BV SE A DGR . BRAR I
W A BT A BB R A
1.2 FEUFFKF

Tt 40 B AY (BD FACScalibur) , qRT-PCR 1%

CD55 PE subset

(ABI 7500), Jz #% 5% 4L (Applied Biosystem PCR
SYSTEM9700) , i #7:4% (Thermo ) , k2% & 6 LIS &
4;. western blot %731 (TANON 5200) ; iz 4 i i
( Gibeo) .l DMEM JE M7 9% 4% (Gibeo) | Alexa
Fluor 488 annexin V and PI & 1= £ il 328 77 & £ 14
H 94 L 1l % 5 A B Wl 5T CD55-FITC
YLK .mouselgG1 —FITC HT & ¥ ) A 3¢ [F Becton
Dickinson ( BD )2~ ] ; rhIL-22 (R&D, J" N #r & 4=
YIRHE A BR A ) )5 L RNA 42 B0 77 (RNAiso
Plus) . PrimeScript™ RT reagent Kit with gDNA Eraser
(Perfect Real Time) .SYBR® Premix Ex Taq™ II(Tli
RNaseH Plus) ¥y B TaKaRa 54 =903 ) ; St
A Bel=2 ik it A\ B-actin HL1A (Cell Signaling
Technology ) ¥ [ 1 ¥ {7 4 £ Wy B A7 FR 22
A HRP FRid Fhife i (AL at il m ), 2 E N
PRI & BCA A & A aGR & s Ay
ECL A& 03257 & 2108 [ re s B 3 A W R I 1y

HIRAH
1.3 A &
1.3.1 @i b % x  FHHS LR IRM

L, 28 I A AE AR AR AT 35 400 11 o5 2T 2 A T S 4T
(FLS) ,RA-FLS 4fi ffd %5 e A 350624 AH 25 W Ass &
WLZE A0 i A K A A3 Al AR A CDSS BH:
AR S E LSRN 1 s AR FREE 2 ~ 3
R RIVRT UL 24 e DA 2H 2 i U o T ARk 2R AT
AR, K2 3 UE DI IR IE B AT -4 i J5E 4
Mok 3 (B 1A, TS i AR A I 27 3 Q40 ik 3= 1m
CD55 P IE R 2 98.3% (18] 1B) , $i7n K £ 5040
JL34) Ry A A T AR, AR Sl AR ROIRES
IS 3 ~ 5 R4HE,

CD55 PE subset
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Fig.1 RA-FLS under high microscope and flow cytometry
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1.3.2 %K &% PCR ¥ RA-FLS OA-FLS #=
Trauma-FLS * Bel-2 #2 Bel-XL mRNA 5 % &
=41 FLS DL 1x10Y/4LF0 T 6 fLAk, Frdffi =
80% , % fL i A RNAiso Plus 1 mL, $2 B2 i &
RNA Jf# F 20 pL RNase—free H,0, HX 2 pL &
RNA e T 550 B TR B RNA & &, %
PrimeScript™ RT reagent Kit (Perfect Real Time )
WA U BT R ok, R sk SRR . 37°C
15 min,85 °C 5 s, ¥4 5% & Wi ;= ) % SYBR®
Premix Ex Taq™ II (TIi RNaseH Plus) 5 & 156 B
4,17 qPCR [, Bel-2 Fi#51#¥F % GCTGAC
AGGGTCTATGGC, N5 4975 GAGAATGTTGG
CGTCTTG , Bel-XL L1519 )7 %1 CAACCCATCCT
GGCACCT, N5 ¥ %) ACCGCAGTTCAAACTC
GTC,B-actin _L{iE51 475 AGTTGCGTTACACCC
TTTC, Fii#5 9% %) CACCTTCACCGTTCCAGT, J2
B ZR A FR N 20 pL, & cDNA £ 2.0 pL,
SYBR® Premix Ex Tag II (TIi RNaseH Plus) (2x)
10.0 pl,PCR 375149 (10 wmol /L) Al F i 51 4
(10 pmol/L) 4% 0.8 wL,ROX Reference Dye (50x )
0.4 pL,dH,0 6.0 L, f#iH ABI PRISM7000, % &
SN AT« Stagel : Wl AZPE,95°C 30 s 1 DMEI;
Stage2 : ZEfH ,95°C 5 s,60°C 34 s,40 1F I,
Stage3: iR K ,95 °C 15 5,60°C 60 s, 95 C 15 s,
1 AMEIR RV 45 5 50 B 45 FEAS CT (8, I T3
Z—AACT ,fEO

1.3.3  Western blotting 4 M RA-FLS OA-FLS #=
Trauma-FLS ¥ Bel-2 &9 &% & £ ik K -F 4
RA-FLS (OA-FLS Fl Trauma-FLS, & 2L
R A PR B, BCA B AR B I E S
JH Western blotting #il] Bel-2 45 [ 357K F-, RITHR
20 pg BAE M, 2 10%SDS-PAGE LK/ 65, HiL %
Bl % PVDF Ji&, B 5 A — 4t ($it B-actin 1:
1000, #T Bel-2 1:1000, 5% BSA #i 14 #i B Wk
FE) ,ACHE IR & L4, I HRP FRid — 3t (1:1000-
1:10000,5% BSA HUIAT B E) B 1 h, 55 F)
FH 458 Ak 2% K 6 (enhanced chemiluminescence ,
ECL) B4 fb2% KGR R 58 Western blot A& 4
HF (TANON 5200) B85 , Image] A3 BT 45 REAS K
J{H (Integrated option density, 10D), AN RA |
OA FIRIG4H ] Bel-2 & Ak

1.3.4 AR AL AT RA-FLS D) 1x
104/4LF0 T 6 Lt , T2l = 80% 5 43wl in A

SNP Fil/5% thIL-22, S2564) 4 4H . 25 (A% R4 100
ng/mL thIL.-22 2 |1 mmol/L SNP #{ .1 mmol/L
SNP+100 ng/mL rhIL-22 ZH, FFH 24 h J5 W4 40
JifL, LA PBS #RYk 2 U, A 100 wL 454 2% vh
i (1xBinding buffer) B2 A il , S8 J5 A Annexin
V5 L I PLL pL, S iRESCHFE 15 min 5, A
400 L 454 2% w (1xBinding buffer) , 3 X 41 f
ARG 4 B 8 1=, B FlowJo7.6 3R A3 B 0 1= 4%
J HA Q1 (AnnexinV-FITC)—/Pl+ N 3R FE4N I ;
Q2 (AnnexinV+FITC)+ /Pl+ A M A T- 41 5 Q3 .
(AnnexinV —FITC) +/PL - >4 7 ] ] T 40 g ; Q4.
(AnnexinV-FITC)—/PI- A7 40 fifd

1.3.5 Western blotting # ] rhIL.-22 4£ | T RA-
FLS #= OA-FLS B} Bel-2 & & & ik R-F 45 T AL
RA-FLS Fil OA-FLS DL 1x10*/FLF0 T 6 fLb , FE 4
Mz 80%J5, IMARFWE (0.1,10,100 ng/
mL) 1) rthIL-22 YEFH 24 h, Hirp 5286 7> 4 4 . 25 A
Xt BE 4] 1 ng/mL rhiL.-22 41 10 ng/mL rhIL-22
2f 100 ng/mL rthIL-22 2, Y4 & H M Western
Blotting P BRIZ AR J7 B AT #AE B AR RAT)
420 wg, Kl RA-FLS F1 OA-FLS Zijitgh Bel-2
B ARIIKF,

1.3.6  %it o4 fdiFH SPSS20.0 #4438
SCRGZE IR Y LA B AR 22 (R 2 s) o BUR 2
(i) ) LA A FH B0 DR 3R Ty 22 0 B, T T 22 () L AR
JH Bonferroni, P < 0.05 fCRA G52 XL,

2 & %

2.1 Bcl-2 mRNA #1 Bcl-XL mRNA 7 RA-FLS
&5 5 F OA-FLS #1 Trauma-FLS

PR T M a5 R B R, Bel-2 Al Bel-XL
mRNA 7F RA-FLS OA-FLS Fll Trauma—-FLS = 4{
[ )22 A Gt X (P < 0.05,F 2)  i#k—
H Bonferroni HLH PN Z [A] 1) 25 57, A& B Bel-2
mRNA 7 RA-FLS 1 % ik 5 T OA 41 Al A 43
2 (1.73 + 0.24 vs 1.14 £ 0.23,1.73 + 0.24 vs 1.02
+0.19,P<0.05), 1M OA ZH 16454 8] 2 7 L5
e L (1.14 £ 023 vs 1.02 + 0.19,P > 0.05) ;
Bel-XL mRNA 7E RA-FLS HF ()£ L T 0A 4
(3.52 + 0.11 vs 2.02 + 0.09,3.52 + 0.11 vs 1.02 =
0.20,P < 0.01),0A 21 & FAMGZH (2.02 + 0.09 s
1.02 £ 0.20,P<0.01),
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4 2) _
P . = 201
= 20 Z 3 2
/= 2 B= J
g 15 L ) z 15
q 10 7 E Lo
= 0.5 2 E
0.0 0 = 0.5 1
Trauma OA RA A Trauma  OA RA B 0.0 -
A: Bel-2 mRNA, n =4, F=9.099, P=0015; B: Bel-XI, B2
mRNA, n =4, F=235496, P=0.000. 1)P < 0.05 vs Trauma—FLS D —
and OA-FLS; 2)P < 0.01 vs Trauma—FLS B-actin  + — . —

B 2 Bcl-2 mRNA #1 Bcl-XL mRNA 7£ RA-FLS, OA-
FLS #0 Trauma-FLS §fy &Lk F
Fig.2 Expression of Bcl-2 mRNA and Bel-XL mRNA in
RA-FLS, OA-FLS and Trauma-FLS

2.2 Bcl-2 EE7E RA-FLS thkiakFESF OA-
FLS #1 Trauma-FLS

LRI R I 20T e R ow | Bel-2 8 H &k K
A =R 2E S AR L (P < 0.01, 3),
E—2 H Bonferroni LLE I Z [A] () 25 57, &I
Bel-2 25 FI7F RA-FLS H i 8 B i 5 1 OA 4
A4 (2.02 £0.10 vs 1.03 £ 0.18,2.02 + 0.10
vs 1.00 + 0.00,P < 0.01), 1 OAZHFIE {754 7] 22 5
TG X (1.03 £0.18 vs 1.00 = 0.00,P>0.05) ,
5 qRT-PCR 53—,

RA N OA
x+s,n=4, F=68.059, P=0.000, 1) P<0.01 vs Trauma
3 Bel-2 EA7E RA,OA # Trauma A HIRIEKE
Fig.3 Expression of Bcl-2 in RA, OA and Trauma

2.3 s 4H AR AR 46 i 28 AR T
TN AR A I 25 SR & 4 s, B E Ty
ZOr g SR BoR AEAH 24 h 5, rhIL-22 4] RA-
FLS 200 T2 4 (2.96 + 0.90)% , 5 % FEZHAH H
(4.06 + 0.53)% , 255 TG 1145 L (P> 0.05),SNP
ZHAN P T % N (36.54 + 3.41)% , B 4 & T %t
HEZ1 (P < 0.01) ; SNP+rhIL-22 40 1=K K
(22.30 +2.42)%, 5 SNP 4AMI L, ZRA G FE
X (P<0.01),

v 50.
IK 1 1057 ® . ,
0.399% 1.83% T 40 2)
800 | — 103_ %
=W E 4
T 600 1 B z 30 3)
7 1 o) =3
= 10'1 2 101 1
200 3 < )
A Uonlp 0° C
0 - T 10° i 127 th1L-22(ng/ml) — 100 - 100
0 200 400 600 800 1000 10 10" 10> 10° 10* SNP(mmol/L) - - 1 1
10° o1 Q2 0 Q2 10" 1o 2
0.391% 2.04% 1.07% 30.9% 0.452% 12.2%
— 10°4 — 10%y ' = 10° 4
£ ] & 3 & 3
T 107 T 10 : T 107
o ] N 1 B8 N k!
= — P —
5 10! 4 = 104 ,,33;}&? : = 10!
3 03 joude 03 Q3
100 L0.930%C | 0199:0% 9.12%|D oo 15.7% | _116%| E
100 10 10® 10° 10 100 10 10> 10° 10 100 10" 10> 10° 10*

FL1-H: : ANNEXIN V

FL1-H: : ANNEXIN V

FL1-H: : ANNEXIN V

A: RA-FLS cells; B: Control group; C;100 ng/mL rhlL-22 group; D:1 mmol/L SNP; E:1 mmol/L SNP+100 ng/mL rhlL-22. x +5, n = 4.
F =166.463, P=0.000.1) P> 0.05 vs Control group; 2) P < 0.01 vs Control group; 3) P < 0.01 vs SNP group
El 4 &2 RA-FLS AT Z A7 = 240 B AR 53 4 E
Fig.4 The RA-FLS apoptosis rate of different groups
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2.4 rhiL-22 £ F RA-FLS #1 OA-FLS HEtBcl-
2EEREKEHTL

R R Z SRR, RNEWE 0.1,
10,100 ng/mL)rhIL-22 43 5|4 H F OA -FLS F0l
RA-FLS 24 h,Bel-2 & [ R KK Sk L 22 78
A FE X (P<0.01,& 5), HAXF OA-FLS
e, AT BE 2R 6] F Bonferroni ¥ L& 1,
10,100 ng/mL rhIL-22 2 Becl-2 & H#E kK
TR EZH (1.21 + 0.02 vs 1.00 + 0.00,1.16 +
0.02 vs 1.00 + 0.00, 1.23 + 0.07 vs 1.00 + 0.00,P <
0.01), 1fi 1.10,100 ng/mL rhIL-22 #[f] Bel-2 2
HRIAKEER TR ITEE L (P>0.05); XF
RA-FLS 2R ijt, /A [m) ¥ B 41 18] PO W LE 458, 1 ng/mlLL
thIL-22 45X A W] 22 o g it X (1.31 +
0.05 vs 1.00 £ 0.00,P > 0.05),10,100 ng/mL rhIL.—-
22 21 Bel-2 HE R IA K 5XT AL 2 7 A 5
P1efE S (1.78 £ 0.10 vs 1.00 + 0.00,2.48 + 0.30
vs 1.00 £ 0.00,P < 0.01),1.10,100 ng/mL rhIL-22
M E Z B 22 A G F R L (1.31 £ 0.05 vs
1.78 + 0.10,P < 0.05;1.31 + 0.05 vs 2.48 = 0.30,P
<0.01;1.78 £ 0.10 vs 2.48 + 0.30,P < 0.01),

w
%)
—

) i)

£ £

2 b2 . &

2 1) 1) ) 3 )

g a

o ! q !

= Az B

Bel-2 w o cm— c— Bel-2 — . c—

BaClin — — — — BaClin  —————
0 1 10 100 0 1 10 100

rhIL-22/(ng/mL)
xxs, n=4. A. OA-FLS, F =24.690, P=0.000; B.
RA-FLS, F =48.626, P =0.000; 1) P < 0.01 vs Control

rhlL-22/(ng/mL)

group; 2) P> 0.05 vs Control group
B 5 A[ERE rhIL-22 {EfF RA-FLS,OA-FLS 5
Bel-2 EARIEKFER
Fig.5 Effect of different concentration of rhIL-22 on
Bcl-2 protein level in RA-FLS and OA-FLS
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1983 4 Fassbender 510 5 Yk 2t RA-FLS H.
ARACA MR 25 WA SR AS T e I A Ay
PERIESE , 41 RA-FLS {RSM 5 F20HA T2 b o B
Kol H B AR 2R R Sl e 4 flb R 4 ) ) AT
FLE LA U 5 RA-FLS B4Rk 2 i

SRR, AT R RT-qPCR 35 HUHE RA 4,
OA 2 Fn 8455 41 FLS 40l g " Bel -2 A1 Bel XL
mRNA 7K | 455 75 RA-FLS 1 Bel-2 mRNA #l
Bel-XL mRNA [ 23k B 8 &+ OA 4LFal 454,
Western blotting 2 i 78 RA-FLS H1 Bel-2 & H 7K
- 5 T OA=FLS Fl Trauma—FLS, #2775 OA-
FLS Fl Trauma-FLS A [t , RA-FLS 7] fig H 7 $058
BT fE

1122 38 1 F T 40 i R 3% T 79 S5 — SR A2
PR (TL-22R1 A1 TL-10R2) M 85775 Ff o N )45 5
W, AFTHER R MR AW IL-10R2, IL-22R1
AR 5P ) F 3k B SR 40 (AN 40 B L # B 20
JRUFI B EF AERE 20 M 55 ) 1) 45 =2 IL-22 AMET T
B RE M R 122 7E 4% A5 (L2
JeE ) B2 BN I OGTE , IL-22 TR IR OC T &
VR A —E AR . AN TL-22 ATk
RA-FLS H4%H | B 1% RA-FLS 408N £ 415 518
% (f JAK/STAT3 MAPK (p38 .ERK) .PI3K/Akt/
mTOR )57 7] A P8 41 iy 301 A 5 30E 52 Wt/ B~
catenin i % NF—-«kB i % PI3K/Akt/mTOR & #%
Y15 RA-FLS W AEYIE A OC  (andn s 5 | 93
- GER RZES) S BT 1L-22 76 Z P 40
(IBFFE S RA-FLS 119 “ 28 o A 20 it e 4, TL-22
X} RA-FLS i T R A A HEEH, 26
M RA-FLS 20 ML 98 T-AH G H 1 Bel-2 Y 3RIL R
A 25 T, IR WA SC R 5T

SNP J&—Fl 4 g 98 T8 T 50, HOR i i — 4
LA (NO)BEA S LR Al I -2 AR5 H
1.0 mmol/L [ SNP At ¥ RA-FLS 24 h J& , 40 itd I
ToHBGHN, WM 100 ng/mL rhIL-22 5 ,RA-FLS
S TR W] T B B IL-22 AT 0] SNP 5
F0 RA-FLS 1>, ARSI I — L5 1L-22 Xt
RA-FLS A T-A C 8 11 Bel -2 52 M, 45 53 R
rhIL-22 A] B & 3 RA-FLS F1 OA-FLS ' Bel-2
33K, 5 OA-FLS M LL , #H R FE rhiL-22 1 H
T RA-FLS J5,Bel-2 & A _E IR KT 1561
RA-FLS X} rhIL-22 f1E U (8 B2,
1L-22 KRAEAVE A AU S Z a8 4 5
HAMMI R TL-22R 1 Fih KA K (HAF5E
78 IL-22 mRNA 4R F7KF (IL-22R1 & FIKFAE
RA-FLS Fl OA-FLS HAHiT, 1L-22 A]fiEf RA-FLS
HAHH X OA-FLS JCH WA FHNY, 45 G AR 52 56 1 iF
AR PR IL-22 RAEAE SR 0 vl g
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Y5 H A M T IL-22R1 F£ikK A%, H
BUR SRR g T G 1L-22 A flsdE

AR 25 B R IL-22 At SNP i S 1
RA-FLS i, HALH v 68445 1 RA-
FLS 1 Bel-2 YFRILA K, 456 1L-22 X RA-FLS
PRIGFE (228 AT EE, DL A TL-22 X e 2 24
i TN 24 R R | B8 TL-22 A5 AT RE R AR YT RA
FRBTHE
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