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Effects of age on proliferation and osteogenic differentiation of human mesenchymal

stem cells in vitro

ZHU Hao, XU Jian-zhong, ZHOU Qiang, WANG Xu-quan, QIN Hui, ZHAO Min (Department of Orthopedics, Southwest Hospital,

Third Military Medical University, Chongqing 400038, China)

Abstract : Objective To determine whether the donor age influences proliferation and differentiation capé.bility
of human mesenchymal stem cells (hMSCs). Methods HMSCs cultures were obtained by using density centrifuge

method from 39 donors aged from 7 to 79 vears old. The adhesive cells were preserved to passage culture, then the

proliferation and osteogenic differentiation capability were investigated. Results The total culture time increased

with the age of donors. Cell cultures from younger donors showed higher activity of MTT and expression of alkaline

phosphatease ( ALP) than older donors. Conclusion

The proliferation and osteogenic differentiation capability of

hMSCs decreases with the age of donors. Our study has highlighted the significant effect of both donor age and in

vitro expansion on hMSCs quality. These findings have significant implications for the proposed clinical application of

hMSCs.
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B 1 145 FER MSCs B AR (48] 5 At % 40)
Fig 1 hMSCs of the 14-year-old donor at 4 d after primary culture (M x 40)

2 M4BRER WMSCs F 4R (4]0 LA % 40)
Fig 2 hMSCs of the 74-year-old donor at 4 d after primary culture
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Fig 3 Non-induced hMSCs after first passage (M x 40)
El4 hMSCsESRFHE S X (4K 2 A4 x40)
Fig4 hMSC at 8 d after induction (M x 40)
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Tab 1 Donor ages and cell culture parameters of hMSCs

Number of mononuclear

o T g Gl Yokl
Primaray 7~11 5.5~7.0
Ist 3~4 5.0~6.5
<20 7.4-8.4 2nd 3~-4 5.0~6.5
Sth 4~5 3.5~4.5
10th 5~8 2.5-3.2
Primaray 8~13 5.0~6.5
Lst 3~5 4.8~6.2
20 7.0-8.2 2nd 3~3 4.8~6.0
5th 4~6 3.0~4.2
10th 5~9 2.2~3.0
Primaray 10~ 15 4.7~6.2
Ist 36 4.5-6.0
40 6.3-7.2 2nd 3~6 4.5~6.0
Sth 5~7 2.8~3.6
10th 610 2.0~3.0
Primaray 10~17 4.2~5.5
1st 4~6 4.0~5.2
> 60 6.0-6.8 2nd 4-6 3.8~5.0
Sth 5~9 2,5/%.3.5
10th 7~12 1.8~2.5

2.3 hMSCs # 4 ¥ & i

4 IR ALY DNA 5 (R34 IR (diploid: 100% ). 4 J& ¥ 41
MR 5 B W42 2,20 22 LR AR A (S + G, + M)A & T 31
T L 520~ 39 FHZ A2 S LR EMEE L (F=39.801, P
>0.05) 5 40 ~ 60 % 41 Z [A] i) 2 57 A B PR L (F = 173,61,
P<0.05),.560 % L Z R ERAIEF R EERX(F=
238.35, P <0.01) 5 5 BEAE A 0 0 10 00 40 ok 0> ) e 5

F2 AFEEME hMSCs FLRAREM (%, x +5)
Tab 2 Donor ages and cell cycles of h(MSCs (% , ¥ + 5)

A Fug

Gg + Gy ] G +M S+G+M Apoptosis

( Year
<20 68.30+£3.82 21.75+1.62 9.95+1.02 31.70£2.69 0.02+0.00
20 75.99+£5.13 17.58+6.87 6.87+4.13 24.41+9.55 0.045%£0.00
40 83.15£9.30 11.10£9.36 5.75+4.03 16.85+£9.17" 0.13x0.00
>60 90.22:+4.24 5.6421.33 4.14+1.03 9.78+4.24" 0.35+0.15

*: P<0.05, #*: P<0.01, ws age <20 year

2.4 hMSCs 89 4 iy 28

4 AR AL 2 AR A It 2k LR 5 fE5E 3 KA
D0 (B S B80T, 24 6~ 7 3 I 5 1 W, FF 0 /) L ) 0
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Fig 5 Growth curves of the non-induced hMSCs (MTT) of different
donor ages after second passage
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745 2 06 P b AR A T U5 L T R S A ALP i
PE B 6 AT LA A R AF i BE LA hMSCs 1) ALP & #£2Z [A] 7
TEZS AIMIESE 4 d ALP IR KCE R (P <0.01),10
~ 12 AR R, <20 P UM ALP R B R TFHES. 5
20-~39 HHHZ MR R EEEL(F=19.42, P>0.05),
H40~60 PP ZHAM ERAREHEE L (F=86.34, P<
0.05),5 60 % L 4l z My 2 A AER BEE L (F =
144.85, P<0.01).
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6 T[EEEEE hMSCs i B & BT E R E R
ALP & ( x 107*U/ml)
Fig 6 ALP activity of induced hMSCs of different donor ages at
different time points ( x 10~>U/ml)
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