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Improved platelet-rich plasma effects on the proliferation and immunogenicity of
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Abstract

BACKGROUND: Previous experiments have shown that improved platelet-rich plasma can promote the
proliferation of human dental pulp cells in a concentration-dependent manner, particularly when the concentration
is 10%.

OBJECTIVE: To investigate the effect of platelet-rich plasma at different concentrations on the proliferation and
immunogenicity of human bone marrow mesenchymal stem cells.

METHODS: Human bone marrow mesenchymal stem cells from healthy donors were cultured and passaged for 3—-4
passages, identified by flow cytometry and differentiation inductions. Platelet-rich plasma samples which were
manufactured from the venous blood of the same donor were used for culturing human bone marrow mesenchymal
stem cells. The proliferation of human bone marrow mesenchymal stem cells was measured by cell counting kit-8
method and the growth curves were drawn. The most suitable concentration of platelet-rich plasma was selected to
culture human bone marrow mesenchymal stem cells for three generations and the Stro-1 expression rate on the
surface of human bone marrow mesenchymal stem cells was determined through flow cytometry.

RESULTS AND CONCLUSION: Platelet-rich plasma at the concentration of 5%—-10% evidently promoted the

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

A4k, o, 1987 44,
JERAMKRTA, Bk,
&7 EA X AL,
EBNE TR T % LB
.
516044406@qg.com

WA BER, 4+,
FAEREIR, MR AS
U, RRARE S HER )N
EEROpEA, SARAES
S % 510000

duanjianmin3@126.com

FE 4 25:R394.2
SCHRBRIRAD:A

X E 4 5:2095-4344
(2013)49-08505-07

&= 84 2013-09-25
(201305023/D - W)

Li Si-han¥, Studying for
master’s degree, Graduate
School, Southern Medical
University, Guangzhou
510000, Guangdong Province,
China

516044406@qq.com

Corresponding author: Duan
Jian-min, M.D., Chief physician,
Master’s supervisor,
Department of Stomatology,
Guangzhou General Hospital of
Guangzhou Military Region,
Guangzhou 510000,
Guangdong Province, China

duanjianmin3@126.com

Accepted: 2013-09-25

8505



FHE, F DR E MR R T AR S S R (AT

@%32 WWW.CRTER.Org

proliferation of human bone marrow mesenchymal stem cells on the 6™ and 8" days. The most effective
concentration to promote the proliferation was 10%. Platelet-rich plasma at the concentration of 10% still promoted
the proliferation of human bone marrow mesenchymal stem cells on the 10" day, and maintained a better
immunogenicity of human bone marrow mesenchymal stem cells compared to the control group. These findings
indicate that platelet-rich plasma can promote the proliferation of human bone marrow mesenchymal stem cells in a
concentration-dependent manner, and 10% platelet-rich plasma is better to maintain the immunogenicity of human

bone marrow mesenchymal stem cells.

Subject headings: mesenchymal stem cells; bone marrow; platelet-rich plasma; cell transplantation
Funding: the Science and Technology Plan Project of Guangdong Province, No. 2011B031800201*
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Figure 1 Morphology of passage 3 bone marrow mesenchymal
stem cells from healthy male donors (x100)
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Figure 2 Osteogenesis differentiation results of bone marrow
mesenchymal stem cells from healthy male donors
after 3 wk induction (Alizarin red staining of
mineralized nodules,x100)
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Figure 3 Identification of human bone marrow mesenchymal
stem cells from healthy male donors by flow cytometry
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Figure 4 Adipogenic differentiation of human bone marrow
mesenchymal stem cells from healthy male donors
after 2 wk induction (Oil red O staining, x100)
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Table 1  Proliferation activity of bone marrow mesenchymal
stem cells cultured in different concentrations of

platelet-rich plasma at different time
(xts, absorbance)

AL TEE(A)

X FRZE 2 5 10 20
UL NI IRE (%)
TE: 2% 5%, 0% 5 /IR I 5% 45 T 4 1k ) 78 5T T4
MO3ETE, 10% 18758 255 .
/15 7R [ 9 P IS BRI 2 5 97 ) e R T 40 i 26 6 K
20 ST
Figure 5 Proliferative activity of bone marrow mesenchymal

stem cells cultured in different concentrations of
platelet-rich plasma for 6 d
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Figure 6 Proliferative activity of bone marrow mesenchymal

stem cells cultured in different concentrations of
platelet-rich plasma for 8 d

ZH 5 EON 8K H10K
Xof M 4 1.041+0.226°®  1.748£0.167"  2.502+0.260%
2%E M/ 1.191£0.643°°  1.483+0.167°°  2.052+0.152%°
5% E M MY 1.1770.085' 2.22740.015™  2.684+0.157™
10% & /Mgl 2.227+0.103' 2.911£0.102"  3.094+0.113**
20% & M/MMiY  0.263+0.009' 1.395+0.160°  2.009+0.254°

SR, P <0.05: 5 2% & /MR, PP <0.05: 5 5%
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(P=0.000), W.%2-4, 9.
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Figure 7 Proliferative activity of bone marrow mesenchymal

stem cells cultured in different concentrations of
platelet-rich plasma for 10 d
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Figure 8 Growth curves of bone marrow mesenchymal stem
cells cultured in different concentrations of platelet
rich plasma
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Table 4 The Stro-1 expression rate on the surface of passage 5

bone marrow mesenchymal stem cells after culturing in
different concentrations of platelet-rich plasma

4 3] B (/%) BAtE(%) R s ()
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Table 2 The Stro-1 expression rate on the surface of passage 3

bone marrow mesenchymal stem cells after culturing in
different concentrations of platelet-rich plasma

w5 BAHE (/%) PAME(N/%) R LR ()
10%46 2 1L & 385/25.9 1.099/74.1 1484
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T 10% i F i 4 7
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Table 3 The Stro-1 expression rate on the surface of passage 4

bone marrow mesenchymal stem cells after culturing in
different concentrations of platelet-rich plasma

R FHE(n/%) FPE(n/%) o A0 L ()
10% a4 i 198/31.4 433/68.6 631
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Figure 9 Flow cytometry results of bone marrow mesenchymal

stem cells which cultured in different concentrations of
platelet-rich plasma for three consective generations
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