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a comparative study

GUO Jing', GOU Xiang-bo*, ZHANG Wen-li', LI Qi-jia' , WANG Zhi-qiang®”

1. Medical Experimental and Research Center, Hebei United University, Tangshan 063000, Hebei, China

2. Department of Pharmacology. College of Basic Medical Sciences, Hebei United University, Tangshan 063000, Hebei, China
3. Department of Orthopaedics, the Affiliated Hospital of Hebei United University, Tangshan 063000, Hebei, China

[Abstract] Objective To compare the effects of platelet rich plasma (PRP) and platelet lysate (PL) on proliferation and
cell cycle of cultured rat bone marrow stem cells (BMSCs). Methods BMSCs were obtained from twenty 4-week-old SD rats
using the whole bone marrow isolation and cultivation method and were identified with flow cytometry. Blood samples were
taken from the hearts of thirty 12-week-old SD rats and gradient centrifugation was used to prepare PRP, and PL was obtained

after three times of centrifugation and repeated freezing and thawing. The third generation of BMSCs with good growth state

[KFEH] 2013-07-02 [(BEZA®] 2013-07-22

[BE£mB] FEmdiRH R E A8 E 3835 H (10140201A-12). Supported by Key Laboratory Construction Project of Tangshan Science and
Technology Bureau (10140201A-12).

[EE®BN] #B &, L, . E-mail: guojing_email@126. com

* 3 {5 VE# (Corresponding author). Tel: 0315-3726369, E-mail: wzhqde@163. com



5510 391 L SEL /N LI 5 /0N A SRR VRO A Bl I T BT AR G S T A L A + 1071

were divided into seven groups according to different culture media: ordinary complete medium (A group), 1% PRP-conditioned
medium (B group), 1% PL-conditioned medium (C group), 5% PRP-conditioned medium (D group), 5% PL-conditioned
medium (E group), 10% PRP-conditioned medium (F group), and 10% PL-conditioned medium (G group). The proliferation
of BMSCs was assessed by MTT assay. The PCNA protein expression was assessed by immunofluorescence method. Cell cycle
of BMSCs was tested by flow cytometry. Western blotting analysis was used to analyze CyclinD1 and p27 Kipl protein
The proliferation of BMSCs was significantly promoted by 1%, 5%, 10% PRP-and 1%, 5%,
10% PL-conditioned media after cultured for 24 h, 48 h, and 72 h in a time- and dose-dependent manner (P<C0. 05), with the

expression of BMSCs. Results

effect of PRP and PL being similar at the same concentration (P>>0. 05). Immunofluorescence assay showed that PRP and PL
both significantly promoted PCNA protein expression in a dose-dependent manner (P<C0. 01). Flow cytometry showed that
different concentrations of PRP- and PL-conditioned media, compared with the ordinary complete medium, resulted in gradually
reduced cells in G, /G, phase, gradually increased cells in S, G, /M phase, and significantly increased PI (P<C0. 05), with the
changes in a dose-dependent manner. However, the effects of the same concentration of PRP and PL on cell cycle were not
significantly different (P >>0. 05). Western blotting analysis showed that 5% PRP and 5% PL significantly up-regulated
CyclinD1 and down-regulated the expression of p27 Kipl. Conclusion Different concentrations of PLL and PRP can accelerate
cell cycle progression of cultured rat BMSCs by up-regulation CyclinD1 and inhibiting p27 Kipl, promoting the proliferation of
BMSCs in a time- and dose-dependent manner. PL and PRP at the same concentration have the same proliferation-promoting
effect, indicating that PL. may be used as an alternative of PRP to promote the repair of bone defects.
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Fig 1 Morphological observation of bone marrow mesenchymal stem cells (BMSCs)
A Primary BMSCs cultured for 2 days; B: Primary BMSCs cultured for 7 days; C: BMSCs at passage 3 cultured for 4 days;
D: Ordinary medium cultured for 48 hours; E: 5% platelet rich plasma-conditioned medium cultured for 48 hours; F: 5%

platelet lysate-conditioned medium cultured for 48 hours; G: 10% platelet rich plasma-conditioned medium cultured for 48

hours; H: 10% platelet lysate-conditioned medium cultured for 48 hours. Original magnification; X100
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Fig 2 MTT absorbance value of the cells in each group
PRP. Platelet rich plasma; PL: Platelet lysate. A: Ordinary
complete medium group; B: 1% PRP-conditioned medium
group; C: 1% PL-conditioned medium group; D: 5% PRP-
conditioned medium group; E: 5% PL-conditioned medium
group; F: 10% PRP-conditioned medium group; G: 10%
PL-conditioned medium group. *“P <C0. 05 vs A group;
£ P<C0.05 vs B or C group; 4 P<C0. 05 vs D or E group. n=
3, xts

2.4 PCNA & @& &ik#n PCNA &EHMHMERE
PR AT TR O T L MR R Ak A ¢
R 5B 5 1 S G AT B, B X B I PR A SR
K (E 3A~3G) ., WOLHM L RE D MERN A~
G 41 PCNA R IXM D HMKIKH 93.62+8. 74,
115.46 9. 24,118, 29 & 11. 77, 163. 59 &= 10. 92,
167.38412. 69,221, 84 £ 15. 17,226. 95+ 15. 36,
X D EHH#EATG I E P UL B~ G & 4140 i
Fik PCNA B A diliR, 2R A 52 R X
(P<C0.05);3F H . B PRP 5 PL ¥ B 1934 il PCNA
HH IR R Z (P<<0.01); 11 M 5 # 5 () PRP 5
PL %8537 541 8] PCNA & Rk 2 5 M 5T
R L (P>0.05),

2.5 A X A e R B R AL XA
Go/G1 .S G/ M WAL LA 3647 e 12 43 B L 25 R
N AR EE PRP M PL AR 35 541 5 3% 58 78 & 15
TR (A 4D H B, Go /Gy 301 40 i L 1) 32 3 s /0, S,
G/ M 01200 LG 191328 48 22 , G B A5 50 (PD T &1, 22 5%
HA G2 8 L (P<<0. 05), Jf H.,PRP K& PL %t
BMSCs 4 A Ji 391 4 303 100 248 J b 451 A K P A 52 i L
A R AR (P<C0. 05) 5 SR 1T, AH R & BE 1) PRP &
PL XF BMSCs 20 i J&1 30 1) 5% i AL, 25 S ¥ e G 12
B (P>0.05), WK 4,

B3 MEARAREERGEUNSEEEABBERREERRE

Fig 3 Expression of proliferating cell nuclear antigen protein as detected by laser scanning confocal microscope in 7 groups

PRP: Platelet rich plasma; PL: Platelet lysate; A: Ordinary complete medium group; B: 1% PRP-conditioned medium group;

C: 1%PL-conditioned medium group; D: 5% PRP-conditioned medium group; E: 5% PL-conditioned medium group; F: 10%

PRP-conditioned medium group; G: 10% PL-conditioned medium group. Original magnification: X400
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Fig 4 Flow cytometry detection of cell cycle of
bone marrow mesenchymal stem cells in each group
PRP: Platelet rich plasma; PL.: Platelet lysate; PI. Prolifer-
ation index. A; Ordinary complete medium group; B: 1%
PRP-conditioned medium group; C: 1% PL-conditioned me-
dium group; D: 5% PRP-conditioned medium group; E: 5%
PL-conditioned medium group; F: 10 % PRP-conditioned me-
dium group; G: 10% PL-conditioned medium group. * P <C
0.05 vs A group; ©P<C0.05 vs B or C group; 4 P<C0.05 vs

D or E group. n= 3, *s
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Fig 5 Western blotting analysis
of CyclinD1 and p27 Kipl protein expression
PRP: Platelet rich plasma; PL: Platelet lysate. A: Ordinary
complete medium group; D: 5% PRP-conditioned medium

group; E: 5%PL-conditioned medium group
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