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[(WE] 86 W5 1L-22 % ox-LDL i S CRL-1730 41 OB 8Bk P Bz 0RO W T A9 2w R ALK, #F & 100
pg/ml ox-LDL R CRL-1730 4 Ml , A [l B ] 7 22 52 I 2% 0% € & RT-PCR &l CRL-1730 4 g P 11-22 Z A& R1(IL-22R1)
mRNA R KWRI . SAGTE ox-LDL ¥5F /9 CRL-1730 40 I8 T- AR P i A 20 ng/ml 4N 11-22.38 3 Annexin V-PIL# T
TR 70) B G 00 JHC e 4T i 8 T B RS L 8 S 9 O SE B % s PCR K Bel-2 ., Bel-x1, Bel-w, caspase 3 & STAT3 mRNA By ik,
K AR ZE BN ik 0 B STATS BEER LA Bel-2 A MK FE., £ % IL-22R1 mRNA £ ox-LDL Hl i# J5 % ik W i 3 5 (P <<
0.05), HF 12 h ik (P<C0. 01) s i A TL-22 0] B3 @30 ox-LDL H#0FE S A9 R 0 T-(P<<0. 01) , e P T 3 X
Bel-2,Bel-x1 #l Bel-w 223k , 1fi F& A% caspase 3 mRNA ik (P<<0.01), MM, I1L-22 fEf 1~2 h STAT3 XA #i#R{k, 4 h J5 Bel-
2 EAFBSAT(P<0.0D), ##  IL-22 i Ml ox-LDL ¥ 5/ CRL-1730 40 JA T .3 v] i 5 H ARG STATS Bt 14
HU 1247 F Bel-2 ., Bel-x1 1 Bel-w 193835, 6l 2 4 1243 F caspase 3 MIFRBH K,
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IL-22 inhibits ox-LDL-induced apoptosis and increases Bcl-2 expression in CRL-1730 cells
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[Abstract] Objective To investigate the effect of interleukin-22 (IL-22) on apoptosis of CRL-1730 cellsChuman umbilical
vein endothelial cell line) induced by ox-LLDL and the possible mechanism. Methods Expression of 11.-22 receptor R1 (IL-
22R1) mRNA in CRL-1730 cells stimulated with ox-LDL (100 pg/ml) was detected by fluorescence quantitative RT-PCR. Flow
cytometry was applied to examine the effect of exogenous 11.-22 (20 ng/ml) on the ox-LDL-induced apoptosis of CRL-1730
cells. The expression of Bel-2, Bel-xl, Bel-w, caspase 3, and STAT3 mRNA in CRL-1730 cells treated or untreated with 11.-22
and ox-LLDL were measured by fluorescence quantitative RT-PCR; the phosphorylation status of STAT3 and the Bel-2 protein
level were examined by Western blotting analysis. Results The expression of 1.-22R1 mRNA increased in a time-dependent
manner (P<C0. 05) and peaked at 12 h after ox-LLDL stimulation. Treatment with I11.-22 significantly inhibited the apoptosis of
CRL-1730 cells induced by ox-LDL(P<C0.01) . increased the expression of anti-apoptosis genes Bel-2, Bel-xI, and Bel-w, and
decreased expression of caspase 3 mRNA(P<C0.01). STAT3 phosphorylation occurred 1-2 h after 11.-22 treatment and Bcl-2
protein expression increased 4 h after 1L.-22 treatment in ox-LDL stimulated CRL-1730 cells. Conclusion IL-22 can inhibit the
pro-apoptosis effect of ox-LDL in the CRL-1730 cells, which might be associated with the increased expression of Bel-2, Bel-xI,
and Bel-w mRNA, decreased expression of caspase 3, and induced STAT3 phosphorylation.
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FEUH L P9 B A0 0 T RE R 0 S R TR AS BE B
DIAEE Hob S Ik ARG 2 IS & (1 (ox-LDL) J&
BN B D RE R 5 5 | 7S A0 A R T ) SR S B R
—U0 L FE N R AR TR ox-LDL il i il 410
FT-FE A Bel-2 HEFEIE T, S Caspases 11k,
o sh A MR P P SE T R T B R R 22—

1L-22 J& Renauld /N T 2000 4F & B A — F 4
FEA RS, G A Th17 4008 . NK 40l . CD11c"
HBE A0 A B RE 20 S A0 M S5 A I e e,
1L-22 3 K i 1L-22R1 Ml IL-10R2 £ ., H . 1L-
1O0R2 J7{Z 23k F N Bk G 93 20 M S 19 22 Fi 24 20 20
Jt . TL-22R1 55 ek Tl it Y5 41 40, A0 g
ik JFFHE E B LKA B 5 1L-22 A 50 SR
RAEI N, Z I 58 R L AE 2 Fh G BE R RE B
WL IL-22 HA R S 206 5 R AR 0 A0 O T A
LAY EES . Sonnenberg MR H EF
SRR RiA T 00 S A0E RAE/NBUSEE T & 3 1L-
22 ] FR) S5 AR 1 S TR RS S P E | R
MR T . A, BFSE R B IL-22 78 T 40 B A A i
SR AN P B A B TR RO PRSI
MM TL-22 B9 R S 2 —",

BT S, FRATHEN L 1L-22 0] G i 7
WA T- M K25 AS BRI, A 5
T AA B IR N #R K P9 2 40 B Bk CRL-1730. # H
ox-LDL 755 N 2 40 il 9/ T B AL, W 4E T1-22 X ox-
LDL #5531 CRL-1730 I T- 52 m, tLak, il
iR AN M N Bel-2 8 A R R R IR AR Ak, a0 pT 1L-
22 $2W ox-LDL 755 1Y L 45 PN K2 48 it 08 T i) v] BEBIL
il .

1 MBI E

L1 EZMBARA M99 WIAR:F 5 H Hy-
colon A ], B 4= L7 W H Gibco 22 Fl, ox-LDL Iy
H Yuanyuan Biotech /A #l; A #E 4 1L-22, VEGF,
FGF-B # H M H PeproTech /A A ; Annexin V-PI I
T-iIRF & H BD Biosciences 2 &) ; TRIzol i 5] &
S i 50 & W B Invitrogen 23 1), SYBR Green
Real-time PCR X5 & W H Toyobo 2 Al ; #% M £ H
BRI A Eppendorf 23 7 7= i ; ABI 23 & 7000
Real-time PCR {8 $TEMIIL STAT3 HUIEI A Ab-
cam A A, HL A Bel-2 H 5 PR H eBioscience

NHLHL STATS HidR I actin 4 [ Biolegend 24 7 ,
HRP 45 & bt S BrRE Pt e 5 A Sigma
NI

1.2 @ikl CRL-1730 I F ATCC
(EEHALRFEFE), CRL-1730 4 & 10% Mz 4
M{%,100 U/ml 8 % .100 pg/ml 8 E . 10 ng/
ml VEGF, 5 ng/ml FGF-B A9 M199 ¥ 3% &, 1
37°C 5% CO. MFNRBE XM TR FR., & 2~3 d ¥
R BE 1 R R BRAL T X B A K T 0 A0 B i AT S
16 24 FLAPRE A CRL-1730 401 (0. 5X10°4/4L) ,
Wigt 24 h 5 BALIM AL R 100 pg/ml ) ox-
LDL, 735 T3 0.6 .12.24 .48 h 5 e 40 i, T
PCR & 40 i 11.-22R1 mRNA %k, 12 Lk
B A CRL-1730 4 (1 X 10°4~/FL) . 55 3% 24 h J5,
Gr0 3 A Kb, ox-LDL 4. A 100 pg/ml ox-
LDL; IL-22+ox-LDL 4 : [{ Wil A 100 pg /ml ox-
LDL Al 20 ng/ml 1L-22; 25 (4 % B4, A &5 &=
PBS. }i3% 24 h J5 WAL, F Annexin V-P1 4
T2 & A I 98 T2, PCR K2 U Bel-2 | Bel-w, Bel-xl.,
caspase 3 Fl STAT3 mRNA Eik1EF M, 1 12 fLik
PR B fITA 100 pg /ml ox-LDL, 43 5 4 fin ki A
B 20 ng/ml 1L-22 /EF 0.1.2 .4 h 40 . 5o 3% B0 3
BRI Bel-2 \STAT3 & H J STAT3 @R AL 1 L.
AR EDEL 3K,

1.3 ®KA&ZF RT-PCR # M 49 i IL-22RA & Bel-
2 mRNA &ix  fii | TRIzol 42 &b 3 5 i 5 40 i
B RNA, 20 38 3 1. 2 96 3 H W 468 e HL ik Fn 8 oh
G366, R B B L RNA B o & Rk &, ™
& e 2 B sp ) G HE A AL TR ERAE L S RNA 5% ok
4 cDNA, HRIEER EH B i FE R mRNA JF41,
H Primer Express #4338 A9 FE S5 51 4, 11L-
22R1 51454 . B 5'- CCA GCG AGT CCT GAC
TTT CC -3', Fii¥ 5'- TAG GTG ATC TCG GAC
AGG CTA -3";Bel-2 51¥1F 41 . 1if 5'-GGG GAG
GAT TGT GGC CTT C-3', Fiif 5'-CAG GGC
GAT GTT GTC CAC C-3';Bel-w 31 ¥ JF %1, i
5'-CAC CCA GGT CTC CGA TGA AC-3', FiiF5'-
TTG TTG ACA CTC TCA GCA CAC-3";Bcl-xl 5l
YF ). B3 5'-GAG CTG GTG GTT GAC TTT
CTC-3', F i 5-GGG GCC TCA GTC CTG TTC
T-3";caspase 3 5I#F 5. LiiF 5'-ATG GAA GCG
AAT CAA TGG ACT C-3', Tl 5-CTG TAC
CAG ACC GAG ATG TCA-3';STAT3 31 # 7 %1 .
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37 5'-CAG CAG CTT GAC ACA CGG TA-3', F
¥ 5'-GCC CAA TCT TGA CTC TCA ATC C-3';
GAPDH 51 # 5%, Eif 5'-ATG GGG AAG GTG
AAG GTC G-3', T i 5'-GGG GTC ATT GAT
GGC AAC AAT A-3', 1B LBATAY T
FERAR MRS A R A A G, DLRC#S 5% 1 cDNA b 1
Bz .8l SYBR Green Real-time PCR i3] & 47 5¢
St it PCR.AEEDFEA S 3 B fL, ke i PCR
P AR . 94°C10 min. SR 94 'C30 s,56°C 15 s,
72 °C 1 min fE¥F 40 ¥ ,72°C10 min, VFH 256
TES 8 7= ) 0 R S L RO S8 LR R HE 2 M (base-
line) F1 [ & ( threshold) . 52 B B & 28 (CoO . R ¥
3 ACt = [Ct (HBIEPFDH]—[Ct (NS HEF) T
AACt =[ACt (F5E4) ] - [ACt (K HRAD) ], F 5
HHX k=20

1.4 Annexin V- P1 A =& A& IELIEFH
. PBS WEik 2 i, B 1< 10° 40 i F & T 100 pl
HEPES % H . in A 10 pl FITC-Annexin V ,
ACHEHE 30 min ZRE A 5 1l P1.10 min P E ALK
o s w1 O S B o e 1 O O N 1 O s o
LM (Annexin™ /PI )RR ; &2 E 4R (An-
nexin~ / PUTOACRIRIEANAE ; /5 F 42 R (Annexin™ /
PI OAC R 7240 A 1 4 FR ( Annnexin™ /
P ) AR 3R A i S50 0 = 240

1.5 & @Ky iEE4n B2, STATS ¥ &4 &
R YA S CRL-1730 40, PBS 28 wh i Uk
VAN 2 38, VK i A 196 Triton lysis 40 i 24 % WX
(% PMSF.,NaVO, ,NaF F1# H 5 #0650 , Fm A
5X AR MR (& 5 4 ) . 100°C #4985 min,
O bW, EAREREE.N 60 ug HA LFEE
12%SDS-PAGE & I # 47 HL K . HL Uk 43 2 )5 # & F
BRI b, 5% BSA 5P il B 2T 4k i 37°C
1 h AR S HEPUA 4°Cat sk 37°CIEH 2 h, Al
—$, A TBST B THEIK VRS 5 U5 A BUAR
WA SN . EIREE. IR LFE 1 h,
Bl — 4, TBST ¥E¥ 5 W5, ECL & B3, # il
Scion Image BRI, H A48 A 4571 06 % 8 H =
H 08 1 2501 9% B B E /A N actin 257415 % B2 (H .
1.6 “%itFam FAEHIEU z+s £ax, W
SPSS 13. 0 AT geit 2= A 3 R AL S BEAS ¢ K
9 AT T 4 R R) P, BRDR R O 25 40 T L R
ZARAE AR E S, KKK ()R 0,05,

2.1 oxLDL #F HUVEC % f& 1L-22R1 mRNA %
HregFra 55X L, ox-LDL 43 CRL-1730
YA JS 11-22R1 mRNA MFHXT RAEHE . Z %A
Giit2E B L (P<<0.05), HHARIE T 12 h J5 ik &,
XA A B2 3 £5 (2. 8340, 29 us 0.99+
0.23,P<<0.01. K 1),
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mox-LDL group
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Time
1 ox-LDL RIi#/& CRL-1730 48
IL-22R1 mRNA 83 R ik 2
Fig 1 Expression of IL-22R1 mRNA in ox-LDL
stimulated CRL-1730 cells
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IL-22R1 mRNA relative expression

* P<<0. 05, * * P<C0.01 ws control group at the same time point; n=3, x=s

2.2 1L-22 #4) ox LDL # %4 CRL-1730 %8 f& /A
= SR 2,7F ox LDL % F CRL-1730 44 jifg
PR T RN AE T 200 i B ) A s 1 4 B I 1S i (P<<0. 05) 5
5 ox-LDL 41 CRL-1730 4l it - 3 4 1= ( Annexin ™/
Pl ) H# L 1L-22 + ox-LDL 41 5 31 98 1= 20 Jifd HE 451) B
B (0. 68% £0. 129 vs 3.16% £0. 27% , P<<
0.0 . P T-40 2 (Annnexin™ /P17) LI IR
FWL D (2. 51% £ 2. 17% ws 8. 47% 4 3.03%,
P<C0.01) X $e g5 LI 11-22 B A Ml ox-LDL
PSRy CRL-1730 40 0 8 T B9 4E ] .

2.3 1L-22 #F ox-LDL 4 #2 45 CRL-1730 %8 & Bel-
2.Bel-w.Bel-xl.caspase 3 ## STAT3 mRNA & & #)
o WE 3 PR, 4 ox-LDL AL # 5, CRL-1730
20 Bt PN R T H ] R A Bel-2 A1 Bel-xl mRNA 23k B
R (P<C0. 01), 1 caspase 3 fil STAT3 mRNA
B FR R BT (P<<0.01); 5 ox-LDL 4 b, 1L~
224 o0x-LDL 4 Bcl-2(0. 9540. 08 vs 0. 2840.08),
Bel-x1(1. 0940, 17 vs 0. 1240. 02) ,Bel-w (10. 28+
0.63 ws 0. 91+ 0. 08) 1 STAT3 (6. 83+ 0. 49 ws
2.310.36)mRNA MXf £k & BT (P<C0. 01) . M
caspase 3(1.26=+0.13 vs 3.86+0. 36) mRNA Fik
TRE(P<0.01),
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Fig 2 Effect of IL-22 on ox-LDL-induced CRL-1730 cell apoptosis
A Apoptosis status of ox-LDL-treated CRL-1730 cells with or without 1.-22. B: The data in Fig 2A was summarized. 1: Annexin™ /PI™; 2.
Annexin® /PI"; 3. Annexin~ /PI*. ** P<<0.01 vs ox-LDL group; n=3, ¥=+s

12
0 Control group
W ox-LDL group
10 } @ ox-LDL+IL-22 group

mRNA relative expression

3 IL-22 3t ox-LDL 4 ¥ # CRL-1730
WMEBTHEXEENREZ N
Fig 3 [Effect of I1L-22 on expression of apoptosis related genes
in ox-LDL stimulated CRL-1730 cells
** P<C0.01 vs ox-LLDL group; n=3, x=*s

2.4 o d& PP Ik ik A M Bel-2, STAT3 % 4 &
STAT3 BRB ALt 2L 5 ox-LDL il 4 41 b 48, 78
1L-22 fEIJG 4 h Bel-2 & H & 58 55 (0. 72+0. 04
vs 0. 38 £0. 02, P<C0. 01),1L-22 #l¥#J5 1.2 h
STAT3 #R 1k 7K F F+ & (0. 73 £0. 03 ws 0. 13+
0.01,0.7240.07 vs 0.1240.01,P<<0.01), W
Bl 4, S5 3RRM 1L-22 J3% CRL-1730 41 il AT fE i#
it STAT3 55 75T Bel-2 AR,

ox-LDL ox-LDL+IL-22
Time t/h 0 1 2 4 1 2 4

=

Bel-2 — | W_— W | it —

pSTAT3 —

STAT — | N e .ﬂH~ i
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4 IL-22 3% ox-LDL &2 ) CRL-1730 £H Y
STAT3 BEER L 70 Bel-2 EARIEMT M
Fig 4 Effect of IL-22 on phosphorylation of STAT3 and
expression of Bcl-2 protein in ox-LDL stimulated CRL-1730 cells
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RAEWFFEUE SE L P Bz 20 M D e i 405 X 0E 1 5 8
ik 53 AR B B O B DA DG, ox-LDL J& R BN B2
Difei s A M T e R N R — ., ok
TF 5% 38 2o (A A 15 55 N Ik P8 Bz 400 Ak CRIL-1730,
FIH ox-LDL 175 5 N B 20 i T 4580, L %% 1L-22 7F
DA B A0 LR T ok R v R I 1 B RT RE BIL R L ) 2B
PRI TL-22 76 M08 N Bz B 2l Jok o3 6 B Ak 2% 9 ok 2 v
PIVERT . FRATTEY 256 45 S UF 52 . 1L-22 0] LAPI ] ox-
LDL %S/ CRL-1730 i = R R H T fE2 5
AS BN K iiie 2 it

ARWF5EH %5 & B, IL-22R1 mRNA 7E ox-LDL
G R IR B & (P<<0.05), HF 12 h J5 ik &
i, A B0 R W] T CRL-1730 f£4E 1L-22
TN TL-22 RAEERZE 2 T skmt, b .3
{13 33 Annexin V-PI I T-IXF &M IUESL T ox-
LDL Bl P9 f 40 M J5 5 8odn i K = 1, OF & 3
1L-22 A DL @ Z ##l ox- LDL % S 8y CRL-1730 41
it ) RS RN A I T

TEA VA T F P Bel-2 G2 EE A T
st Bel-2 45 H .BH3-only 25 1 #il Bax 25 4
B2, AT =F B E T caspase KL 7
PESET IR AR A0S 5 5 b Bel-2 25 P12 OG5 1 4
M H FE AT, Bel-2. Bel-xl #1 Bel-w & Bel-2 &
HFEGEN EZEW G, Chen W5 & M, ox-LDL A
5 PR A 2 T A2 AR LOX-1 /E AL BRI Bel-2
AIMH P T8 A - TAP-D P -8 (1 Kk, 51k
SRR ME A A (0 R C B, i & caspase SRk
B, AT 51 P R A0 M T, X e H 5 R Bl Bk ks
FEREAL I ML G Z — . BIRATTHED Bel-2 RG]
ft2 5 1L-22 P8 CRL-1730 40 - 1Y 3 72
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i RT-PCR Kl 38 AT1HE 58 1 S i iy w52
TE ox-LDL i 5 ) CRL-1730 JH T- A R, Bel-2 K
HBEPTI T F Bel-2.Bel-x1 J Bel-w mRNA F£ik i
FRE AR P ST B K R caspase 3 mRNA
FEW R LA, EEENERN KM 1L-22 v {2 i
P 72 7 N Bel-2, Bel-xl 1 Belw By £ ik (P <
0.01), [Al M caspase 3 35 (P<0.01), XLk
RPEIR 1L-22 7] e o b Bel-2 8 F1 4% Bel-2,
Bel-x1 X Bel-w 2358 ¥ 1% N 52 41 it 32 31 )5 1 98
T,

FWEFERGE 1L-22 Fl3 r] G832 STATS 5%
W K EAE T Bel2 B FIX A T £
STATS &G hi 8-, Bk, AT 1L-22 7] fig
it STAT3 {5538 i b 52 450 N B 40 B o Bel-2 4R
FAEY# s, @i RT-PCR & (A B sc 86 Fe ] &
IIL-22 BBz N e AL f5 STAT3 mRNA £ ik
B EVE(P<<0.05),IL-22 fEHJG 1~2 h Al L
STAT3 R ALK V44 & AE M 4 h J5 7T WL Bel-2 28
FZ A,

M2 RS K B 122 HAT ] ox-LDL
WS CRL-1730 20 M 9 1= W V8 L i A4 0 24 1 A
A AE S HE T STATS 15 %5 38 [ B 82 85 1) 42 12
CRL-1730 4l hHT P8 72485 H Bel-2 % Bel-2, Bel-
xl I Bel-w B9 3k , M HAE I8 1= 43 F caspase 3 3R
k,})\ﬁﬁvﬁw ox-LDL FFE N T4 56, A

A5 RPEIR IL-22 AT g AS WFE IR IT R A,
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