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Advanced Glycation End Products Promotes Apoptosis of Human Mesenchymal Stem

Cells Through Oxidative Stress
LIU Zhao, BIAN Yun-Fei, and XIAO Chuan-Shi
(The Second Hospital of Shanxi Medical University, Taiyuan, Shanxi 030001, China)
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[ABSTRACT] Aim  To investigate the effects of advanced glycation end products (AGE-BSA) on oxidative stress
and apoptosis in human bone marrow derived Mesenchymal stem cells ( h(MSC) , providing new evidences for a higher sur—
vival of donor MSC in the heart of diabetes cardiomyopathy after clinical stem cell transplantation. Methods The a—
dult hMSC were isolated from adult bone marrow and cultured in L-DMEM with 10% FCS, were suspended by trypsin and
passaged for subsequent passages. At the third passage, hMSC were identified as the immunophenotype of cell surface
CD44, CD105,CD34 on flow cytometry. Then, hMSC were cultured in the absence or presence of AGE-BSA for 24 hours.
CCK8 were used to evaluate the proliferation capability, reactivated oxygen species (ROS) were analyzed using the ROS
assay kit, the content of malondialdehyde (MDA) , the activity of superoxide dismutase (SOD) were measured; the cell
apotosis was detected by Annexin V/PI flow cytometry. Results The hMSC exhibited adherent long spindle-shaped
cells.  The immunophenotype of hMSC showed that both stromal cell-associated markers (CD44) and the stem cell-associ—
ated marker (CD105) were positive, which were 97. 8% and 98. 9% , while blood cell, endothelial cell-associated marker
(CD34) was negative, which was only 0. 8% . Compared with the control group, co-culturing with 20, 50, 100, 200
mg/L. AGE-BSA increased ROS production, the content of MDA in cells and the rate of apoptosis.  Simultaneously, AGE-
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BSA decreased antioxidase and proliferation of the cells.

Both of them were in a dose dependent manner.

Conclu-

sion AGE increases the production of ROS in hMSC, while weakens the production of antioxidases, it increases the oxida—

tive stress, breaks the homeostasis of cells, accordingly, AGE inhibits the proliferation of hMSC and increases the apoptosis

of these cells.
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Figure 1. Morphologial characteristics of human mesenchy-

mal stem cells in the third passage
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BEREK (P <0.05) , [F B 40 M A7 78 R K (P <
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1. AGE X A\ & B[R] 78 5 T 40 i s r sl (v = 5,0 =15)
Table 1. The inhibition of the proliferation of hMSC by AGE in different groups

o A oD 18 S A7 TS S A1) Z
TR 0T R 2 0.677 0. 045

BSA X H&4H 0.661 +0. 037 97.73% =1.00% 2.27% +1.00%
20 mg/L AGE-BSA 4 0. 621 +0. 034° 91.80% +1.61%" 8.20% +1.61%"
50 mg/L AGE-BSA 4 0. 566 0. 033" 83.63% =1.55%" 16.37% =1.54%"
100 mg/L AGE-BSA 41 0.497 £0.013° 73.60% +3.03% ¢ 26.40% +3.03%"°
200 mg/L AGE-BSA 4 0. 447 +£0. 026" 66.16% =2.11%"* 33.84% +2.11%"

a NP <0.05, 51F %% BB A BSA XTHEZH EL %G ;b 9 P <0.05, 520 mg/L AGE-BSA #H % ;¢ 9P <0.05, 550 mg/L AGE-BSA 4HE#;d N P

<0.05,5 100 mg/T. AGE-BSA 4 M4 .
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Figure 2. Identifying the immunophenotype of cell surface in hMSC by flow cytometry
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Figure 3. Apoptotic rates of hMSC detected by flow cytometery
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Giit 2 E L (P <0.01; %2 fIE4) .
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Table 2. Comparison of ROS in different groups

5 H ROS
GREPOYiGES) 5.62 +2. 19"
BH 4 %) 26 121.45 £3.06°
IEH X R 19.30 +3.01
BSA X HEH 21.53 +2.86
20 mg/L AGE-BSA 4 54.20 +2.09"
50 mg/T. AGE-BSA # 84.63 +2. 86"
100 mg/L AGE-BSA 4 95. 60 +3.02°

200 mg/L AGE-BSA 21 101. 65 +3. 89°

ay P <0.05, 5% 6 AR BSA XA LD 9 P <0.05, 5 20
mg/L AGEBSA 4L ;e b P <0.05, 5 50 mg/L AGE-BSA 4 Lh# ;
d A P<0.05, 5 100 mg/L AGE-BSA 4]t #;,

B4 5% AU W % 5 2HL 48 M P 3 1 A P SR O R R

A RIEH XTI B AP BEL, C ~ F 43708 20.50.100 %
200 mg/L. AGE-BSA 4.
Figure 4. ROS fluorescence intensity under fluorescent

microscopy in different groups
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2.6 AGE X #f A 78 51 40 i 8 A A0 4 B AL B
PR R A 2

5 1E & X% HE 2H 4 B, BSA X R ZH 9 i A 3%
SOD [J3EPER MDA & B Z R L858 30 A
[ AGE-BSA 1E H J5 , 4f ffi 5) 2% H SOD i 4 Fifi
2R FEE TR G S T PRI, MDA 55 82 DU o 25 40 K B Y
mmEE, ZRASITEE X (P<0.05:%3) .

£ 3. AN ENERETE RN SR (vt s,n=6)
Table 3. The levels of SOD, MDA in different groups

| SOD (kU/L) MDA [umol/ (L + g ]
B R 36.51 +1.05 5.60 +0.23
BSA X HEH 35.85+1.01 6.06 +0. 14

20 mg/L. AGE-BSA #1 30.76 £0.79° 7.83 £0.17°

50 mg/T. AGE-BSA #4 28.16 +1.05" 10. 47 +0. 26"
100 mg/L AGE-BSA 41 25.82 +0.86°  13.59 0. 32°
200 mg/L AGE-BSA #1 23.17 +1.04*  15.82 +0. 19"

a A P <0.05, 5 1F% % B4R BSA X 2H LL# ;b 3/ P <0.05, 5 20
mg/L AGEBSA H L& ;¢ N P <0.05, 5 50 mg/T. AGE-BSA #H L% ;
d 3 P<0.05, 5 100 mg/L. AGE-BSA 41 %%,

RS
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SIS, A SEAERT R

Kume % " §F 520 A, #5411 % 11 AGE 5 MSC
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AGE {08 JR 95 58 35 1k P9 1) 9 BRI 55 7T Rg
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AP T HUAS [R5 1D 6 B 2 A 24 =4 4 o
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H LA 100 mg/L A 1fi3d (A A& A FH 24 vt B, A 4
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T BE B3 0, 00 4 A B D B R A B, 2050100
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SHREKRBEL . BEE AGE /B E 138 0, 40
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XA Ja ik B A JG A A 4 PR A5 4 B2 A
RS AR IR 7 O LI IR 97 R A T BT A4
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