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ME. B8 Witamei-£ 8(IL-8)sF S4B A F AR W 18 £ & T 4 i (hAAMSC) Hi45 a9 4% 7 4 . 753%
4250 mmol/L %] #0935 12 3 M S AEAE A ;P65 ST kidk e A IL-8 £ B 5] hAAMSC 4 IL-8 334,42
BEJ P65 ki h P65 AT I, f IL—8 35440 F i Ae PD98059 4 Erk #pa #148, AR MTT fm il st 5 5
ELISA ik X am J 4 A4 m) &40 hAAMSC 3 7849 % E 48 (OD 44) .Caspase—3.Erk 3 VEGF % & & ¢ &3k
%E 15 Pe5 ATHRAMLAL, IL-8 45448 hADMSC 3% 74 OD 147 B4 %, Caspase—3 & & Rk T4 (P<0.01);
IL-8 #5440 Erk % & %A= VEGF & &4 %% 25 T P65 sF R 20(P<0.01) ;425 IL-8 4% 4 40 L 4%, Erk 47 4]
748 hADMSC ¥ 7849 OD 1A %1%, Caspase—3 & @1 & ik T & (P<0.01), &t IL-8 A& T ,i@:d Erk i
B, & #3T hAAMSC #4537 178 o

KR BAE; G MR 8 AN I I R T an e Erk 1@ 2

hE4SES: R641 ERERIRAD: A

Protective effect of interleukin-8 on injury of human adipose
derived mesenchymal stem cells induced by high glucose*

Lei Shen, Feng Sha, Quan Sun, Peng Zhang, Shi-zhu Sun,
Xiao-dong Zhang, Li-jie Yao, Jing-ping Li
(Department of Anatomy, Qigihar Medical School, Qigihar, Heilongjiang 161006, China)

Abstract: Objective To investigate the protective effect of interleukin-8 (IL-8) on high glucose induced injury of
human adipose derived mesenchymal stem cells (hnAdMSC) induced by high glucose. Methods High glucose model
with 250 mmol/l glucose medium was established. In IL-8 transfection group, human IL-8 gene was transfected into
hAdMSC by p65 plasmid. In the control group, and P65 plasmid was transfected, and in Erk Inhibitor group,
PD98059 was added into IL-8 transfection group. MTT cell proliferation assay, ELISA and flow cytometry was used
to detect hAAMSC proliferation of the optical density (OD) or Caspase-3, Erk and VEGF protein. Results Compared
with the p65 control group, OD of I1L-8 transfection group was increased significantly and the proliferation of hAdMSC
was increased, Caspase-3 protein expression was decreased, P < 0.01. Erk protein activity and VEGF protein in IL-
8 transfected group were significantly higher than those in p65 control group, P < 0.01. But compared with the IL-8
group, OD of hAdMSC proliferation in Erk inhibitor group was decreased, expression of Caspase-3 protein was in—
creased, P < 0.01. Conclusions In the high glucose environment, IL-8 plays a protective role for human adipose
derived mesenchymal stem cells through the Erk signal pathway.

Keywords: high glucose; interleukin-8; human adipose derived mesenchymal stem cells; Erk signal
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G H AR 2 TR B 58 AR P 20 i 2
FZEL, 1E AT BERFEAIRE, SR 51 & 4 B 2 APl 4
FES A BRI I e, HETA L, 78
J5 T 411 (mesenchymal stem cells, MSC ) HA Sk 35 )
2 IRPEL 2 A SO0 A IR TR IR I
25 AT IR AR IR B IR AIES, BFSTIE & B, b
BRSNS AR M . AR PR 32 40 s ™ B AR 45
P51, anfey sk b = BEASL O, SRAEASAF 5 IR )

B S0 2 LA R T 2 KR A LA
# 8 (Interleukin-8,IL-8), 1L-8 i iff e 40 At 444
B AR I P B A LA SR 10 AR AR IR BB B AR
BRI D, (e R P S B R B L IL-8 RS
22 B A MSC $i455 AR MSC HEFERIFSE 206f UL
o G546 SCERIRGE ARSI 1L-8 &1 AN i
] 75 5 T2 , B 45 1L-8 A4 20 7t s B 3 1)
YEFT, SCREAE SR Y AN ARLIA5E , X6 op s 45 i 4
PR EA 2

1 HREH%

1.1 FERFFNE

NJBWi ] FE BT 408 (human Adipose derived
mesenchymal stem cells,hAdMSC) 1 T i1 % 5§
WA E, LIS Bioind 23 F AR =R BI R4 LI
HHEEEM o -MEM }535 541 [ 25 Hyclone 24
"), N IL-8 5% 1F ] 5'-CTGGCTTATCTTACCAT-
CAT-3', 2 [i] 5'-TCAAATACGGAGTGACGAA-3', i
Kt 5 A A A A N . DHS o KT Hl P65 Ji
i A HWTE % SR 43t Lipofectamine™ 3000 I [ 3%
Invitrogen /A ], #iZ5H MTT 1 PD98059 ¥4l [ 25
Sigma A Fl, /NERITA IL-8 FI/NRBTA Erkl BERAL
Erk(P-Erk) A& #41) H 2€ [# Santa Cruz A7), A
VEGF-ELISA i1 & H 3 [& RD 24 7], Erk . P-Erk
5 PRG3R 77 & W B Cell Signaling 23 &) , Annexin
V-FITC/PI 4 8 T Xm0 & 0 B b 28 = R A=
YA ] A s A (56 [E BD A H] ).
1.2 XWHE
1.2.1  fafessiadesrs hAAMSC 4 10%)55 4= Il
THI o -MEM i FR 855578 o -MEM 555
in 250 mmol/L #j %4 A hADMSC EibiRs 3Rt . 765
WEBHLT |, JoAT A il R %ot RE A, (UG U P65 Jikr
F ok P65 XA, P65 i g N 11-8 FE[KH 3] hAd
MSC & IL-8 YL 4, 7F IL-8 H: Y4 vp s

50 wmol/L PD98059 & Erk #1540 , 1% 451 F 1%
7% MSC # 0 1IE 5 X B4 .
122 11-8 ARAATHF MSC REBL—L
R 157 3 x 10°hAdMSC, 2% Lipofectamine ™ 3000
W &0k P65 1L-8 AL kLG Y« MSC., K55 2d
Jei #3000 wg/ml G418 1) o -MEM £5 7R 11
BEL,2 JE G RPN AE, ARAFRS LY 1L-8 (1)
MSC, F1] FH 25 4 S 28 Bk 3% (Western blot) SZ 56 #E 47
Y e,
1.2.3  Western blot #& ] A IL-8 # & ik B 4%
ZH 41, 12 000 r/min, $EHUEE I, SAB L TR H
E B 5 BEC LK 60 min J& 5 7 F5 28 Al PR 2T 4 22 e
2R 60 ming FRESI/NERBTA 1IL-8(1 & 150)
EPuiR, HRP Fric i =E4T/N R 19G(1 = 200); ECL it
FI 485 IR A I 7R 113635 , Image-Pro Plus 6.0.1 {4
ST AR AR R BEAE, TSR AR R BEAE
B -actin A S XTI,
1.2.4 MTT iE#eml 20 je 38 74 oL % hAdMSC 43
ZH I, 96 FLAR A AL 3R 2 x 10* hAdMSC, H
100 | £ hAAMSC #3253 %% 48 h J5 ,0.02mmol/L
PBS J&5UE, - FLINA 20w | 5 mg/ml i) MTT, 555 4 h
J& , U8 Jin 100 w1 DMSO, &40 9% 3% , 1 FH 450 nm i
P 5 B AR SO R (OD i) .
1.25 AR R LA S mmiel—f ¥
WESZ G A 0, Ki F2 B 4H 5 x 10° hAdMSC,0.25%
[ & 1l -EDTA T k.41 2 ,0.01 mol/L PBS ¥k,
Fie HE A M 98 T R0 0] S B R A T A b s L
I 2 A SR T 20 B R T
1.2.6 VEGF & &4 & 4= P-Erk/Erk % & /& P&
Fi BRI A3 11 0 , 55 9% 5 x 107 hAdMSC,0.01 mol/L
PBS {51t LA 0.1%f5 4 L7 1Y hADMSC =y iK% 77
BE L 37°C 5% AR A TR SR 12 h i E 4%
ZH ARG E 35 U, ELISA 3857 £ HEAT A I VEGF &
B, 00 R Erk/P-Erk 5 244G I 328 750 &0 A6 I 4% 20
hAdMSC # P-Erk/Erk & &
1.3 FitEHE

KH SPSS 18.0 ZEi R A4 7454 43-#r , THE B
BB + b2 (x £ ) Fon, (T x 2Kk, P<
0.05 AZEFAH Gt F L BRIAR EPHEE 3K,

2 R

IL-8 BT IE
P65 Xif HRZH IL-8 Ak 5 1 # X R 4H b, 22
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EBR R 2k o526 %
SIS i X (P>0.05); 5 P65 X HRZH F i, IL-8 1 %4 hAIMSC RiEH IL-8 HE S
UL IL-8 EARXS S g m 1679 1%, 2R BB f(xxs) P P
Giil#E L (P<0.01), W 1HKE 1, E# X IR4L 18 0.678 + 0.031
2.2 1L-8 X hAdMSC 15 FnE T B 220 P65 X IAZ 18 0.692+0.043" 1049.931  0.000
IL-8 HFYdd 18 1.154 + 0.032?

FBERREE R, 1L-8 #5 4k 4 hAdMSC #44H ) OD
{EJ& P65 XTHAZIRY 3.172 1%, 4 LU 2E R A et
E L (P<0.01);7 Erk i 51 41 7 hAIMSC H45H 1Y
OD {2 IL-8 411y 0.571 1%, Wi L2 S A G it
A X (P<0.01), WLIE 2A 5% 2;1L-8 YL 40 ) 40
JH A T R R B X B 4119 0.365 £i5, I LU 22 57
At E L (P<0.01) ;10 Erk #1657 25 1% 240 i
TR IL-8 41 1.296 1%, Fi & LA 22 A 4eit
2 X (P<0.01), WLE 2B .2C 13k 2,

2.3 &% hAIMSC Ky P-Erk/Erk #1 VEGF & H

IL-8 %L P-Erk/Erk AHXT K EE {2 P65 X
ZH 1) 1.313 ff5( P<0.01) ; Erk 5741 P-Erk/Erk #H
XK BEAE S IL-8 H5 Y4y 0.679 f5(P<0.01), W3
3 FI&l 3A.3B;IL-8 #: 4L 4 VEGF % [ & & 2 P65
X HRZH 1Y 2.118 £5( P<0.01) ; Erk #1741 VEGF &
M 1L-8 L4 1y 0.338 /5 (P <0.01), L3 3
FilE 3¢,

2.0 7 T

W:1) IERRHEZH S P65 XA 1L-8 2 A AHX & LA, P>0.05;
2)IL-8 % Yu4 5 P65 %t HRAL 1L-8 & [IAAX & i L4, P<0.01

IEFXTIRL] P65 X HRZ] IL-8 YL

IL-8

B-actin

>II

157 2)

1.07 1)2)

0.5

11.-8 25 FH AT & &

IEF N RZ P65 XT R 1IL-8 FEyed
B
A:Western blot SZEE I 1L-8 25 14 ;B : 4541 hAdMSC [ IL-8 &
FAERT i L8, 1) P>0.05;2) P<0.01( n=18)
1 hAdMSC iJ IL-8 EEFIE

57
a
S 15 - . 201
> g
i 15
= 10 B i
2 + = 10 4 i
ot =2
Z 05 - =
= g 54
=
0 - 0.
P65 XiF AL 1L-8 S5Ysdl Erk MiIFI20 P65 X IHZH IL-8 e ULsH Erk HiiIFIZH
A B
_=la Q _ Ela Q _Zla Q
S T |340% Lo 933% S =(372% 4.66% S 51341% . 6.16%
= T ' =H o =N :
= oo ) [ : [ !
I < - ey { | e =l | I fe) - 4
> =1 i > = , > = :
£ ' £ ; g .
" A "
S S| Q3 : 9|Q Q3 e =19 Q3
< % [738% 135%) < = |87.6% 3.98% < = [83.9% 6.54%
10° 10 10* 10° 10* 10° 10* 10° 10° 10* 10° 10* 10° 10° 10'
P65 X B IL-8 Feled Erk 528
c

A: %541 hADMSC (3478 OD i H# , +P<0.01(n=18);B: 441 hAAMSC B T- R H 45, +P <0.01(n=18);C: 534l P65 XF BAZH | 1L-8 ¥4 Y

2 Erk A 2E ) 2 T
2

IL-8 Xt hAdMSC 1358 FfE 1= B9 22 1
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£2 KAAIMSCIEBHEIVATHHFESHT (n=18,x+s)

w5 ) hAdMSC #43# 1t OD A ) hAdMSC J 1% /%

(x£s) F{H P (x£s) F{i P{H
P65 Xt L 0.542 +0.021 22.831 +0.502
IL-8 3 e 1.721 +0.023Y 15 456.98 0.0001 8.346 + 0.424% 6 096.17 0.000
Erk i 2 0.984 +0.015? 10.825 + 0.316*

2 1)P65 X R4 5 1L-8 %% 4u4] hADMSC H4%% ) OD 18 4%, P<0.01;2)1L-8 #5444 5 Erk $iI340 hAdMSC 3475 (1% OD {i L4, P<0.01;
3)P65 Xf HRZH 5 IL-8 5441 hAdMSC T3 AY L4, P<0.01;4)IL-8 #4444 55 Erk #0574 hAIMSC T3 A4 LL#L, P<0.01

&3 #&4HhAIMSC W p-Erk/Erk 1837k E{EF VEGF EERFESH  (n =24,xx5s)

. ) p-Erk/Erk FHXH K BE(E ) VEGF [ %# /(pg/ml)

(x+s) FIH PfH (x+s) F{H P
P65 Xif 4 75.227 +1.032 0.532 + 0.028
IL-8 5 4e2i 98.831 + 1.948" 2550.01 0.000 1.127 = 0.043% 3218.48 0.000
Erk #4526 67.104 + 1.676? 0.381 = 0.029

. 1)P65 Xif Bl 5 1L-8 %5 YLeH P-Erk/Erk AHXS KR HbAL, P<0.01;2)I1L-8 a2l 5 Erk M40 P-Erk/Erk AR K B L4, P<0.01;
3)P65 X HRZH 5 1L-8 T L4 VEGF 25 H & HL# , P<0.01;4)IL-8%; e 4H 5 Erk #MRIFI4H VEGF 1 &+ L4, P<0.01

S 157
£ 120
P65 XHIAZT IL-8 F5Us] Erk MHIFIAL = - 1 f - t
100 1 + 2 121
P-Erk B § £ 4
— — X 80 1 2 0.9
£ 601 = 1 1
- = %] 0
BrK — —— z 40 4 4 0.6 7 +
= . Fy T
- _ &) J
B-actin = 20 ] f 03 J
S — — £ od A

P65 XTHRZH IL-8 B 4L2H Erk ikl 0 P65 XTHRZH IL-8 B 4L2H Erk #ifiI574H
A B C
A:Western blot SZ5a 4654520 hADMSC i) P-Erk/Erk 25 ;B : 4540 hAdMSC [ P-Erk/Erk A%} K BEAE HL4E , 1P <0.01(n=24);C: 4541 hAdM-
SC 1 VEGF & #1342, 1P<0.01(n=24)
3 IL-8 Xf&4H hAAMSC Fi% P-Erk/Erk . VEGF & EH R # 0

3 it A28 , W AR T B T AT, ST ARk

WA PR RS atey oL TR MR T
i YANG SE(N Engl ) MeayBESc, iyt I I T RS 5 T AL O A TR
o RS 37 R o ] T A I IR T4 . W5 A EE, AAMSCRT LUAT 20
LR 2 B, R R A g A DEREILV R I 01 1 e, IR 4250 MSC 32
B A RS TRAAR D (L gy AP RN SR, CXCLL2 i CXCL A R
I BRI T R E 2 ge ey, AT 245 MSC IRILAA R EAE M. 2014 45
T F R PR A R R AL, g Science SRGEARE , 415 11 RIS AL o PR
LR 42 | (A A PR Al A0 B BNy R IS BEOR R IL-8 SF AL T, IL-8 L I
5 P 25 22 el PR s K OO R T MO RG B ek A, SIS PN B AN ST AR 20 A S sk 240 i b
A AT REM I TR TSR, %03 A AT B AR e, (PR 76

TS T A — A e TG BRI RS RO 4L BB eh T3 DR S S An oot
S B A S GUE R SR WRIT, IL-8 SR L BT R B R | SRS B
RHOTANE, TR T, BoHE MSC MEfR A IR A EARAM, tILE %, WHEINE
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2L I

FIRIeA % 26 /iu!?

P55 IL-8, 7 v REVS 40 M A 5L, Jnssops R 9 I
RAREAE T

ARSI R IIEH BT 55950 MSC i
AT PAFE L IL-8, 5 P65 X IR 4 Lbiw, 2 R LG+
M, WA LB, R I A R A Sk R Y
MSC 1] DL ik it IL-8 SEF+ W, i 7% 4y 1L-8
() MSC [T IL-8 5 s i, i A5 YL i)

FoE &, 5 P65 XFHRAL b, %Yy 1L-8 1)
hAdAMSC fE % = & % 35 IL-8 & 1 ,1L-8 54 YL 4
hAdAMSC 1% 2l it 384 56 OD B W 8. b, il 420 % i 2 T
1o, 1L—8 G YU 21 114 200 R 0 7 6 HL i AR HR A BRI
XHEUR, SRR, IL-8 figfg 5 hAdMSC 1
CXCL1/2 SZAREE A1 s T AR Sl i o A5
X PD98059 BHIKT Erk i 4%, & B Erk 1 77 21 it 20
345 OD H 5P TR Kk 5 1L-8 5L YLl 2 )
JZ I X Z L Erk 2 ITE IL-8 B YL 411 Erk #1171 5040
FIRYEIE; M-S IL-8 S5 Y4 A, Erk #5741
P-Erk & [ FR kB o A1, UE A 1L-8 3l i Erk 25 1
T % RS R WS S AR I ) 7 o T 20 B A 1
PEM . ELISA 55 & B, IL-8 #5 Y 4 VEGF %
FiR R F P65 XA, 1M Erkdl il VEGF &
FI IR BEAIG , iX AT RES2 F T IL-8 5 hADMSC #
T (52 K254, 0% MAPK-Erk (Z5-5 1%, S5
VEGF 32553k , R VEGF H1 1L-6 35T,
AR IL-8 AT LI SE i Akt 3 B 2 20 T AL D, AH
KAHLHIA TG ZRARI

25 b A, IL-8 YL Y hAdMSC 1T L& 3541
WS 201 MSC #5457, % hADMSC ELA -3 HEAE .
2 BRSO A s B AR B 1L-8
hAAMSC B4R AR ¥~ , FF 7 W8 PRI Bz Ik 15t 9% 5
PIRER LEE 1L-8 B MSC X1 sh 4 B 0 jz Jik 1o
RS VER, T 1L-8 25 R4k 1 1 13 FH 28 5 52
e
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