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Enhancing the ability of autophagy and proliferation of
bone marrow mesenchymal stem cells by interleukin-8
through Akt-STAT3 pathway in hypoxic environment

Lei Shen, Shangiang Zhang, Xiaodong Zhang, Yuting Zhang, Liping Xie, Yang Jiang,
Yong Ma, and Guofeng Li

Department of Anatomy, Qigihar Medical School, Qigihaer 161006, Heilongjiang, China

Abstract: To study the effects and mechanisms of interleukin-8 (IL-8) on the proliferation and autophagy of human bone
marrow mesenchymal stem cells (h(BMSC) under hypoxic condition. In the hypoxia model, we set the non-stimulated
hBMSC as the hypoxia control group; the hBMSC stimulated by 100 pmol/L human IL-8 as the IL-8 group; the hBMSC
stimulated by 50 umol/L MK2206 (Akt protein inhibitor) and 100umol/L IL-8 as the Akt inhibitor group; and the normal
cultured hBMSC as the normal control group. The experiments of EdU cell proliferation and TUNEL apoptosis were
respectively used to detect the number of positive cells that were labeled by EdU and apoptosis in each group, and Western
blotting and ELISA were used respectively to detect the expression of autophagy protein (LC-3), Akt/STAT3 and other
proteins in each group. The results indicated that the proliferation and autophagy of hBMSC in IL-8 group was higher than
that in hypoxia control group and Akt inhibitor group, and the apoptosis rate in IL-8 group decreased. These results and the
high expression of Akt, STAT3 and VEGF protein of IL-8 group show that under the hypoxic condition, IL-8 played a
protective role on MSC through the Akt-STAT3 pathway. It had important significance in the protection of MSC against the
injury due to ischemia and hypoxia, and promoted the application of MSC in regenerative medicine.

Keywords: hypoxia, interleukin-8, mesenchymal stem cell, autophagy, Akt-STAT3 pathway

(Mesenchymal stem

cell MSC)
(1] (4]
MSC MSC
2] B3] MSC
MSC
-8 (Interleukin -8 1L-8)
-8 (CXCL-8)
[3] (6]
IL-8

7 1L-8

& 010-64807509 < cjb@im.ac.cn




1424 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech October 25,2016 Vol.32 No.10

[8]

IL-8 MSC
MSC

1 A@EFE

1.1 “ZHREsRiR
ATCC

12 FERAFILIEME
( Gbico ) a-MEM
( Hyclone ) IL-8

VEGF 1IL-6 ELISA (

R&D )  MK2206 3-(4,5-

-2)-2,5- (MTT) (

) EdU ( )
) X-treme GENE

Sigma
GFP-LC3 (Invivogen
HP DNA TUENL
( ) LC-3 (
Abcam ) HRP IgG (
Abcam ) P-actin ( Abcam )
Akt  STAT3 ( Bio Vision
) Emax ( Molecular Devices
) BXS50 ( OLYMPUS )
Nikon A1l ( )
Calibur ( BD )
1.3 A&*E
13.1
hBMSC 10%
5% CO; 92% N,

o-MEM
3% O,

hBMSC 100 umol/ L

http://journals.im.ac.cn/cjben

IL-8 hBMSC IL-8 50 pumol/L

Akt (MK2206) 30 min

100 pumol/L IL-8 Akt
95% 5% CO, hBMSC
1.3.2 EdU
96 1x10* hBMSC  0.01 mol/

L PBS 3 150 uL 1%

o-MEM 12 h

100 uL 50 umol/L EdU

2h 4% 0.5% TritonX-100
10 min Apollo®
DAPI
hBMSC  EdU ( )
1.3.3 Western blotting LC-3
5x10°
4 °C 12 000 r/min 10 min
25 ug
SDS-PAGE 90 min (100 V)
(300 mA 40 min)
60 min LC-3
(1 200) p-Akt (1 250) p-STAT3
(1 200) HRP
IgG (1 200) 90 min ECL

Image-Pro Plus 6.0.1

B-actin

1.3.4 GFP-LC3
GFP-LC3 X-treme GENE HP DNA
2x10° hBMSC
12 h 20 umo/L
6 h 0.25% -



RE FMEFBETEAENE 8 BT Akt-STAT3 BIIRE SHEE T E T4k B IEFNIGHEED 1425

EDTA
(91

LC3-GFP

135 VEGF IL-6
6x10° hBMSC 0.01 mol/L PBS

1%
a-MEM 24 h
0.22 pm VEGF IL-6
ELISA
1.3.6
3x10*  DiL
hBMSC 0.01 mol/L PBS
1% a-MEM
24 h TUNEL
TUNEL ( )

1.4 Hitoth

SPSS 18.0 X +5
x> P<0.05

DAPI
25 um

EdU
25 um

Merger

—

25 um 25 um

Control group Control group

2 ER5AW

2.1 %&4A hBMSC BYHEZEE R

EdU
(P<0.01)
IL-8§ EdU
(P<0.01) IL-8 Akt
EdU
(P<0.01) 1
2.2 %4 hBMSC BI4RBATIER
(P<0.01)
IL-§ TUNEL
(P<0.01) IL-8 Akt
(P<0.01) 2

o~}

—
'S}
1

O

(o))

Percentage of EdU positive nuclei (%)

Control Control IL-8 Akt inhibitors
Normal

25 pm 5T

IL-8 group Akt inhibitors group

Normal Hypoxia
1 IL-8 MEREFINE T hBMSC 55 A 52

Fig. 1 Effect of IL-8 on the proliferation of hBMSC in hypoxia environment. (A) Typical photos of EAU markers
positive in each experimental group. (B) The percentage of labeled EdU positive cells in each experimental group is

compared. ~ P<0.01, * P<0.01, " P<0.01.
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Fig. 2 The effect of IL-8 on the apoptosis of hBMSC under hypoxia condition. (A) Typical photos of TUNEL
markers positive in each experimental group. (B) The percentage of labeled TUNEL positive cells in each
experimental group is compared. " P<0.01, *P<0.01, " P<0.01.
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Fig. 3 Effects of IL-8 on autophagy of hBMSC in hypoxic environment. (A) The expression of LC-3 protein in each
experimental group is detected by Western blotting assay. (B) The relative contents of LC-3 protein in each experimental
group are compared. ~ P<0.05, “P<0.01, " P<0.05. (C) The comparison of average fluorescence intensity of LC3-GFP in each

experimental group.  P<0.01, ” P<0.01, " P<0.01. (D) Average fluorescence intensity of LC3-GFP of MSC in each group.
A

STAT3 S el S—

Akt c— —

(E—— TR g

Control _Control IL-8 Akt inhibitors
Normal Hypoxia

G

os}
o

Relative levels of Akt protein

2 —

[\

[

(]

Relative levels of STAT3 protein

Control Control IL-8 Akt inhibitors 0 Control Control IL-8 Akt inhibitors
Normal Hypoxia Normal Hypoxia
4 BREIMET IL-8 X hBMSC B9 Akt. STAT3 A FRIEHIF M
Fig. 4 The effect of IL-8 on the expression of Akt and STAT3 protein of hBMSC under hypoxia condition. (A) The
expression of Akt/STAT3 protein in each experimental group is detected by Western blotting assay. (B) The relative
contents of Akt protein in each experimental group are compared. " P<0.05, *P<0.01, " P<0.05. (C) The relative
contents of STAT3 protein in each experimental group are compared. ~ P<0.05, “ P<0.01, * P<0.05.
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%1 %L hBMSC By VEGF. IL-6 &8 (pg/mL, Xzs, n=36)
Table 1 The contents of VEGF, IL-6 of hBMSC in each group (pg/mL, X+s, n=36)

Normal Hypoxia
Item
Control group Control group IL-8 group Akt inhibitors group
VEGF 5.08+0.14" 6.3240.16"" 16.57+0.12% ™ 12.59+0.24"
IL-6 3.64+0.17% 5.15£0.114 4 11.78+0.144° 7.16+0.13°

" 1=24.745 1, P=0.000 01, * t=307.5, P=0.000 01, " t=82.063 7, P=0.001,
At=31.638 9, P=0.000 01,4t=223.426 7, P=0.000 1, "t=145.093 1, P=0.000 1.
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