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[{E=] EHrY - WEIEMER T E 76 T40 (placental derived mesenchymal stem cells, PMSCs) fE A IfiL /MR %L % # (human platelet
lysate, HPL) . &Pk pker4ednintk KR+ (basic fibroblast growth factor, bFGF) KAEZEHIIAA: i (fetal bovine serum, FBS) A[d]
AR R P RSN ECE Rtk B ERR WA ER PMSCs ¥ 37k %, ik - 0 B AR I PMSCs, 34 )5 53 B 4 Fip
Rige B Wi, 4> FBS 41, FBS+bFGF 4, HPL 41U} & HPL+bFGF 2, WLEAMuIe & LA KRE, diiREm &k 2 hesn . 1EP1,
P2, P3, P4 ARIEAT I 4k, B P4 ARANNERD, HT EERBRIPAI N, SR - &% &, PMSCs HA MIFE R AN A ek, %
& I, FBS+bFGF 414E P4 fRik%| (1.12X10") 4 /em’, HPL k%] (1.24x107) 4> /em® (P>0.05), i FBS 201 HPL+bFGF 21| 2
A (5.58%10°) A /fem’ f1 (8.56 X 10°) A fem’, 4RI 745 |, FBS+bEGF 415 HPL 4 P4 {4 PMSCs ¥4 5 B2 4= &, {H HPL 41
Ui+ PS5 AT BEA K . M50 |, P4 U, FBS+bFGF 417 51 4~/ 4L, HPL 2y 52 4~/ 4L (P>0.05), 4iAfA: 5 5 bk
I, FBS+bFGF 4H it HPL 478 P4 RN B REIEALRA 0 58 5T TR R E I Z e 0L RE D). 4518 - M iRdici [oR &, HPL 40y
P4 R4 M %L 5 H HiTH ) FBS+bFGF K5 3r A & %R, HUBBIGKIGIT TR Moy 25k FRE, HPL ¥Rk S
FBS+bFGF ¥ 3¢ e 2 i B A PR+ PMSCs 4 i 2 e 53 LI AE ) . MEL T HPL 3575 3 S 5 SRR, PRIL S & IR RS ML o R
i, M HPL 85385k ik dedy PMSCs A K & 5 RRUG, BOCEMF KBRS 8., HPL+bFGF 18 H i St 45 41k T IR AR &R
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Comparative cultivation of single cell derived placental mesenchymal stromal cells in vitro
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[Abstract] Objective *+ To explore optimal placental derived mesenchymal stem cells (PMSCs) culture medium using different combination of human
platelet lysate (HPL), basic fibroblast growth factor (bFGF) and traditional fetal bovine serum (FBS) for further basic and clinical study. Methods * Single
cell derived PMSCs was harvested and incubated with 4 kinds of culture, i.e, FBS, FBS+bFGF, HPL and HPL+bFGF. The morphology, growth state,
cell phenotype and multi-energy differentiation were observed. Cells of P1, P2, P3 and P4 generation were counted respectively. The number of units of
colony formation was analyzed by inoculating P4 cells. Results - It was identified that PMSCs had the biological properties of MSCs. Quantificationally,
cell density reached (1.12x10") cells/cm’ in FBS+bFGF group and (1.24x10") cells /cm® in HPL group (P>0.05) in P4, while those in FBS group and
HPL+bFGF group were (5.58x10°) cells /cm’ and (8.56x10°) cells /cm’, respectively. For cell morphology, the P4 PMSCs of FBS+bFGF and HPL groups
kept adherent growth, but the HPL cells could not be adherent in P5 generation. The number of colony was 51/well in FBS+bFGF group, and it was
52/well in HPL group (P>0.05) in P4. The FBS+bFGF group and the HPL group were able to maintain the characteristics of MSCs and the ability of
pluripotent differentiation in the P4 generation. Conclusion - PMSCs in P4 cultured in HPL medium can keep the biological characteristics and meet
the clinical transplantation requirements in quality and quantity, which are preferable for their low immunogenicity to clinical applications. In long term,
PMSCs cultured in FBS+bFGF medium are preferable for the longer lasting characters of MSCs and larger quantity in basic studies. HPL+bFGF medium
has no advantage on quality and quantity.

[Key words] placental derived mesenchymal stromal cells; cell proliferation; basic fibroblast growth factor; human platelet lysate
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B EEE SRR ES, NESNEES, AT
2 HE MmN AU E A bR, SR BE R, 2T
2, MR M, A /B 24 /R (human platelet lysate,
HPL) 1EA—Fi R R T fiEwmdn, AMUEER TR0
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1.2 541
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S A1 i MSCs 19 % Frofl ", BOE AU BE 40 i, BT
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JEPE FRLLY CAS B H L, LD O Gu Al B s s i,
FR R I G (SR T SR T 2 o

1.4 2N sk
fralamign B THE3IE, F6H, F9H, ¥ 12
HANGE 15 A, e s ik, o Bldkfrit4e.

L5 it &gk

Sy HiE 4 4158 3 8 (P3) Fngg 4 8 (P4) fogmife, LA
80 A~ Jom’ AR i %5 FE HE B T AR 6 em MY B SR I,
4 3 AFEA, A 10% FBS fJ o-MEM Bi55:46 T 37 C |
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2.1 4 sEsi

Frf 4 SRR R PS, SR RN, Mailes:
2 P3N, HAANRHEGEE AL (P>0.05), é’léﬂﬂﬂ’@
¥ % P4 I, FBS+bFGF 4 5 HPL 414 5k fir fe e,
Mo %, &Rk (1.12x107) 4~ /em® F (1.24><107)
A~ Jem’; 1 FBS 40 F1 HPL+bFGF 40 U] R A (5.58 x 10°)
A~ fem’ F1(8.56x10°) A4~ /em’, %K1, P4 LLJ5, HPL 41,
WA WIS, FIPS AR AL, A FILEE
R A4S T4, 1 FBS+bFGF A K fE S P4 *Hé’l

# 1 PMSCs fERRIE;FEHE o Wk (X 10" 4 /em?)
Tab 1 Amplification of PMSCs in different culture medium (x10* cells/cm®)

(B 1, #1),

% T FBS+bFGF J% HPL ZH fE A e ek i . Kok e
MGEE b et 5 2 HAYW B 28 5, S8 gid 1 it
— W ELIRGX 2 R B SR R IR 52

1 4004
1 2004

*FBS  =FBS+bFGF +«HPL ®HPL+bFGF

1 (4

400

A A 104 fem?)
=

2004

0 T T T v -
PO Pl P2 P3 P4
bEE el

1 PMSCs ZEREIEFFE TR 18 H 4
Fig 1 Amplification curve of PMSCs in different culture medium

KRk P2 P3 ‘P4
FBS 243.70 (156.00, 290.00) 461.45 (234.00, 838.36) 558.21 (169.00, 1106.63)
FBS+bFGF 190.13 (84.00, 328.89) 559.78 (218.00, 1233.33) 1123.33 (305.00, 2701.00)
HPL 333.61 (94.00, 801.84) 688.20 (185.00, 1153.59) 1244.74 (535.00, 1954.49)
HPL+bFGF 211.51 (53.00, 461.00) 592.94 (140.00, 1153.83) 855.80 (177.00, 1534.60)

2.2 A

JEAR AN AT 57 2 ~ 3 A Jn, 40 % R K F 80% il
a, WEMARES (K 2), B 2A A& RREHAN R
AN, £ 55 B B 20 R 5 85 SR AL, SR13 )
PMSCs hWhEEAM . AHMRIG B R TE &3, RRIP &L
Wi, PATSRIEA K, FFE& PMSCs TBASE, K

U LRI G, 49T PL. P2, P3, P4 F1 PS5 k4t

A% T, P4 Zai S HMRE SR L AN, KRIH
I BE A K (B 2B, C), PSHF, FBS 4 LL & FBS+bFGF
HI AR RN BEA K, i HPL 20 ) HPL+bFGF 20 411l
HT2, BEKARE, Sk are, oA L5 eE

K.

200 pm

A SR IGEAAMERANE; B ~ C. 0k I PMSCs 7E FBS+bFGF }535JE (B) Fit HPL 55554k (C) ik,

B 2 PMSCs XA F£E
Fig 2 Morphological identification of PMSCs
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£ P3 ~ P5 [, FBS+bFGF £H fA 2 (} 5 40 4 7% T ik
s, A 51~ 73 5595 /4L fiAHRZAY HPL 2 i 3E7% TE Bk
B 43 ~ 5247 /4L (R 2). SRR, MaiEiEsR
F| PA R, JCiRAE H AiE F I FBS+bFGF 1557 5834 & HPL
Bk, #EA(ER PMSCs JERUEEIRE ). T PS5 I,
HPL A4 O ARG BEE R, ARSI B RE il
5, HRHh, FBS+bFGF 13 i {5 HA S TE e

42 PMSCs I FRE R
Tab 2 Results of PMSCs colony assay

RSB FBS+bFGF (4% / 4L) HPL (%% / 1L)
P3 73 43
P4 51 52
P5 59 AEE, ARk

2.4 Gulf i br Pyl

2 A (% AR PA Y, 43 SIS 4% S 48 4 BE A7 2 T
EWortr. SR EoR, HAET FBS+bFGF 8% J5 & ] A4+
MSCs F# PR A (>95%) CD90, CDI105 fi1 CD73,
PR P %3k (<2%) CD34, CD14, CD45, CD19 fil HLA-
DR; fii HPL £ 573 (4l T P4 I+ CD9O fIRH LIS A
P, 4 85.4%, ULWIZRMRAYAEIERSA TFE (3% 3).,

B iRt

FBS+hFGEF

HPL

3 TEHEFETUNE PMSCs ZEES L

Fig 3 Pluripotent differentiation of PMSCs in different culture medium
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Tab 3 PMSCs identification by flow cytometry

bR FBS+bFGF HPL

CD90

99.0% 85.4%

CD105 99.2% 98.7%

PCD73 98.0% 99.6%

CD45 <2% <2%

CD14 <2% <2%

CD34 <2% <2%

CD19 <2% <2%

HLA-DR <2% <2%
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e, ARWFFE R PMSCs 24N Wss . i
5y iR A A AR M E UL K 41E £ R o fLRe D IR IR SE B
4 MSCs Hitk, % T FBS+bFGF 41 % HPL 21 75 41 g 54 5
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