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Platelet lysate (PL) 12, fetal bovine serum (FBS) I2ft# % mesenchymal stem cell (MSC) ®§lEksag o
W E LCHIfESNTwAb. PLOMEE LT, M/MGEER A mERERE (AR 74 V5 =12 X 52 ARAEIms 5
F#L L 72 whole blood-derived platelet concentrate (WB-PC) # fivz72. Z o WB-PC 2 5## L7z PL (WB-PL) ®
MSC BRI BT B A%, apheresis PC (Aph-PC) »&#H#L L 72 PL (Aph-PL) & [k 7-.

MSC OHEFHIZFR 5 B E R T- 03 &, WB-PL & Aph-PL CTR%: T3 - 72. WB-PL @ MSC #5fe#4EH 1%, Aph-
PLIZHARS EEZIZGED» 0 72N ZDAEIMENTH Y, FBSIZHRTHEIZMA - 7. WB-PL 7213 Aph-PL TX
#£ L 72 MSC 13, MSC \ZHFE 2 PR FE B N & — > L IRIGHIIG, B3, skEfila~o 3 R 5Lt % Hidy

LTwre.

DiEofER &, WB-PL &, MSC #lEs; #1235\ T Aph-PL DU & % B W ReMEAVRIR S 7z,

F—U— B4, M/MGERE, FIEREAE, iGEE R IERERE 7 4 v 5 —

*

M3 A EHIY (mesenchymal stem cell : MSC) &,
01 = 11 11 o e 5 g oA 1
R CH O, FRAREE, MIGEEDERIGH A HE D
S5NTW5D. ZD72DI2i%, LELME E Akt
THIRE T 2 LENH 5. EBRMNE - 5T R
21, MSC oL LT, BEORETIIBNTTS T
AFv 7 T4 v all#HEKTAHI L, CDI05, CDT73,
CD90 DI Ak, CD45, CD34, CD11b % 721% CD14,
CD19 ¥ 7213 CD79 o, HLA-DR OZH &M TH 5
&, E5I, RME, MR, KEfia~o 3 %
HOGALEEE AT 5 2 & B RIKIEHE LR L T 52,
2 E T MSC o#EIER A I2I1E Y YRR (fetal bo-
vine serum : FBS) 23l ST & 72728, BAEPUEIC X
B 5B BB R NBREAGE DRI D ) A 7 Eh 5 e M
Ko FBS ROBMATE TN T BYY & b/ MR IR
(platelet lysate : PL) &, BORINIC R~ 2RI T- % &
HLTWBIM/MEETE 2 DR IETHERS S DT,
MSC HlER 2R I2 BT FBS OfFk & 742 5 Z & 2% Doucet
S5I2X 5T 2005 4RI/ T S 72 Dk, PL

% v CHAE L 72 MSC OMIRER OEIRRERD b
TWap70,

AL, /K] (platelet concentrate © PC) 12
ORI B IS & o TR S B R4 sk PC
(apheresis-derived platelet concentrate : Aph-PC) &
A5 X 5 buffy coat (BC) % 721 platelet rich
plasma (PRP) @ 7 —ViZ X %4 M2k PC (whole
blood-derived PC : WB-PC) 2% V), EhEh ikl &
L < Aph-PC H 3k PL (Aph-PL) & WB-PC Hi 3k PL
(WB-PL) 25i 8 S T\ 7" Aph-PL B & U WB-
PL #&E e I PL ® MSC OREDO 720 OMEHICET 5
A FIENTIZBWVT, & b PL I3 MSC 03§ FBS £ 1
SARITTHESEDL Z LATRENTWASY, F7/- Aph-
PL, WB-PL & % {2 MSC \Z4F#RY 72 PP Fs B8 7 —
VBLU3IFEMANDOGILREISHE LWL LD
AT TR ST 57972 Aph-PL & WB-PL ®» MSC
B R3 A 4 % IR L 728 134 7 28, Fe-
kete HZIIMHICABLENE LD o7 LTWAE. F
72, X ZIRFTTIE, MSC OBARHERE I, BsrH sk PC,
BC Hi3k PC B X IO°PRP Hi3k PC & \» 9 PL OBaaaMFL
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DFENTFRD bR o 127,

ARIRIZ B TIE, Aph-PL OFRBOMES 2 Hi% & h
T3, Aph-PL THE L 72 MSC DML IEHRE DK E
ERASEEICHE S SN TV AHY. La L, & To PC A Aph-
PC THAHDT, WBPL OfEIIITORTEET, A
VEDFE. LT\, WB-PC OF 8, i/ ML)
DOREMMBHEFFD 7DD —FRkEEZ bNL. E 512
WB-PC 758 &5 WB-PL %%, Aph-PL & [dl450%)
RAFCQE, WA A & LT oA R % B
L7: WB-PC % P LR - Mifuiai o7z o & LT
HHFHTAHZEDHTEL. 22 TARE T, b
BOEEA A MmERER S (AR 74 Vo —I2X > THER
L7z 53 L 72 WB-PC 24181 & L T WB-PL
% FEL L, MSC ONiIER OB My & L <o
7% Aph-PL & ML 7=

B &

1. WB-PC D&

BRI EFHAEFIC L ) MEORSHEE AN FF—
14 A7 SFRIM L 72 400mi 430, 4 7213578y 7% 22T
T B, PRI H i/ GEE A B 7 4 v 5 —
(WB-SP 7 1 % — : TERUMO BCT #H)**12X )
L7z 2okl BC oy 7Y X5
A (TERUMO IMUFLEX CRC 73 #° : TERUMO BCT
ﬁ) BLEZ, KEmOHE (9900 1 KUBOTA fh)

ﬂkuf (3868 x g, 9min, 22C)#, HBh/ - HER:
% (T-ACEII" : TERUMO BCT #b) (2 & b, 14, 74
MEk, BCIZ/#EL72. BC X 2 BRRY, IR THER,
BC” — Y ¥ 7 % v b+ (TERUFLEX BPKIT :
TERUMO BCT #t) ([Z#ER#A L7z, BC &% (235
mI) TY VA%, 1Ny 77—V L, KEEEOHE

Tk (585 x g, 22C) #%, T-ACE T I & ) WB-
PC % SEEL 7. 15572 WBPC L, X g (15
Gy) #, 22T TIH/MROBEREFFGRERAE T £ ¢ (FRif
#BOoHH WRMHZ1HHEET5) ke HBRAFL.

2. PL DI

Aph-PL ®#E & LT, HIBREIN & 2 O il i ©
& 7%\ Aph-PC @9 %, Likod> WB-PC & [HIFREE DI/
ML RE 2D AT E D D D % v 72, WB-PC i/ IME o
FERE AP SRBRAL T #%, Aph-PC IZIRREINE, —H., 4T
WCCTHRAF L7z, 22 dRingg 8~9 HHIZ, AN
U C i 5823 » & (KBP-200C, KBP-300C i 7213 KBP-
66DC 73N> 7" i SB 7 A I4) ICHERIICE LEZ,
Ny ZoE, =80T IS THE L7z, RAMRIMERIEE A
LK< *.E”Aﬁfz%ot WB-PC 22\ T, Ny I LE
Z BRI & B ARIMERER 2 % 47 - 72. PL OF 3
i, E}E%&“" ZHE U — [0l ) BURE R & m IS & D 4T 7z
—80C I CTHifs L7z PC % 4C |2 CTRlfF#, 250ml
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7 LAR MV (Corning #0) 128 L, K E O (KUBOTA
) 12 TE (4000xg, 15min, Fid) L7z, 5N
7zaat b BiE & 250ml am bR MOVICE L, RIS TR
a7z, F o zEl L% 045um KO8 0.2um @
Nalgen Rapid-Flow Filter (Thermo Scientific #1) 12T
BRI 7 4 V7 — LB L, %A% PL & L7z (Fig.
1). PLIZ5EL, H$5 FT-80TC ICTHRA L.

3. AREFREDAE

PL FOLFORERT#EL, £ ELISA kit (R &
D systems ) (2 T#ll%E L 72 : platelet derived growth
factor-BB (PDGF-BB, DBB00), endothelial cell growth
factor (EGF, DEGO00), basic fibroblast growth factor
(bFGF, DFB50), transforming growth factor-B1(TGF-
81, DBI00C).

4. MSC DEIE

Lonza L HHEA L7278y £ — (Passage : P) 2
DFFE e MRk REML (MSC) %, Mifasy
SHABRIZIE P3 £ T, ZOMORERICIE P4 £ THESRS
FLTCHEH L WMiES2E T, MSC % MSC basal
medium (Lonza #L) #H\wT, T-75 75 A2 (Corn-
ing #) (Z#EAE (5,000 f/cm® DMIKLEERE) L, 37C,
5%CO 5= FIZTHE#E L 72, Trypsin-EDTA (Lonza
) AW CGHilgZ ML, #L7.

5. iMpaIEsERER

IR EE 40ug/ml @ gentamicin (75 H #3E4E) %%
il U 72 a-minimal essential medium (a-MEM : Life
Technologies Europe B.V.AL) Z J&5ERs b & U7, JLpg
R blZ 10%WB-PL, 10% Aph-PL ¥ 7213 10% FBS % Z
NN L, MSC Ofllias iz os i & L7z, PL
DFIMNZBNTIE, FWMEZE o, ~3) v (&
U 2U/ml - FRHEEEAL) 2@ L 7z, FBS i3,
Equitech-Bio, Gibco, Sigma Aldrich ##» 3 /X F %
i L7z, % FBS XML 31220 F 7. P
3FECTWIEL7Z MSC(FF—3%)%, LiliHicT
12 X7 L — b (Corning #k) 12 5,000 & /cm® CTHEHE L,
37T, 5%CO: 5 7T 4 H K52 L72. MSC % trypsin-
EDTAEE L CRYX L 7z, Y L 7z Hife>—EB% acridine
orange/propidium iodide (Logos BioSystems Inc. #f) 4
L, M Z BB ORI R #EEE (Luna-FL  Lo-
gos Biosystems Inc. #1) (2 THHNA Lo 2 & H L 72,
MUY L 7-ifgiE, 12 X7 L — b (Corning #) 12 5,000
fil/cm® CHOREHE L, FRkOE/EE P6 FTHED R L7

Population doublings (PD) &, LT ORTERD 7.

PD=[logi (Ni) —logw (Ni)]/logn (2)

DR oMK, Ni o BT

Cumulative population doublings (CPD) 1%, ##ft45:
ZBWTRONA PD ORI L L, AETIX P3 225
P6 FTHRHEM L.
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Fig. 1 Schematic illustration of the WB-PL and Aph-PL production process in this study.
I Separation of leuko-reduced whole blood unit after centrifugation was carried out with T-ACE II*.
2: Pooling of BCs and plasma was carried out with a TERUFLEX BP-KIT.
3 Separation of pooled BCs after centrifugation was carried out with T-ACE II*.

Table 1 Antibodies used for flow cytometric analysis of surface mark-
er expression of MSCs grown in medium supplemented with 10%
FBS, 10% WB-PL or 10% Aph-PL.

antibody conjugate company clone
HLA-DR FITC BioLegend 1243
CD105 FITC BD Pharmingen 266
CD73 PE BD Pharmingen AD2
CD90 PE/cy7 BioLegend 5E10
CD44 FITC BC J173
CD166 PE BC 3A6
CD45 FITC BD Bioscience HI30
CDh34 PE BD Bioscience 8G12
CD14 PE/cy7 BioLegend 63D3
CD19 PE BioLegend HIB19
Isotype control mouse IgGl FITC BD Pharmingen MOPC-21
Isotype control mouse IgGl PE BD Bioscience X40
Isotype control mouse IgGl PE BioLegend MOPC-21
Isotype control mouse IgGl PE/cy7 BioLegend MOPC-21
Isotype control mouse 1gG2a FITC BioLegend MOPC-173

BD; Becton Dickinson, BC; Beckman Coulter.

6. MSC D& REET %Lf: I TNy MIELZ MSC % trypsin-EDTA
P4 F CHIER#E L 72 MSC %, 10%WB-PL, 10% Aph- IZTHYX L, 2%FBS &/ PBS I 58% L 72, Prikdets

PL %7213 10% FBS % €N ZHURHN L 72 JEAERS 1 ©8Y (&, Table 1 (IR H#OBESR~ 7 Atk b/ 70—
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Table 2 Comparison of WB-PC and Aph-PC used for PL preparation.

WB-PC (n=3) AphPC (n=5)

Anticoagulant CPD ACD-A
Donor number 4 ~ 5 /unit 1/unit
Volume (m/) 170+1 213+20
Platelet concentration (10%/ul) 109+31 116 £17
Leukocyte count (106/unit) 0.02+0.02 not tested
RBC concentration (/ul) 432+ 340 (694, 47.5, 555) not tested
Storage period before PC freezing (days) 8§~9 9

WA % MSC ISR L, iR, 20 25 PUG 24,
MSC DS EIPUR % Hetn 72, Btkxtiie LT, %
o744 T7ary ba—vhkaEHL:. &
NZENOTFUIZ OV TR E, 70 —H% A P XA —F —
(FC500 : Beckman Coulter #1) 12Tl L7z, FEAINE
1%, 7ADD Viability Dye (Beckman Coulter £1) 12X )
BrAb L7z,

7. MSC DMEREER

MSC DIEIi51E, &5t L OkE 5 bk o R BRI,
BEER' S H#E U 72, P4 F CTHIEE;#E L 72 MSC %, 10%
WB-PL, 10% Aph-PL ¥ 7213 10% FBS % =L 2R
L 72 385 37°C, 5%CO. 5 F T 5 HiEZE L /-
MSC #% trypsin-EDTA THIXL, 24 /X7 L — M2 10,000
flil/cm® DML B THAE L 7. el b o¥A1E, 10%
PL 7213 10%FBS % @8N L 7= 2585850 C 3 H IR 2%,
BLOY A 2 HER #%, St 2 h2hais
1t %% #1 (StemPro Adipogenesis Differentiation Kit :
Life Technologies %) 3 X 0820 {biEH (StemPro Os-
teogenesis Differentiation Kit : Life Technologies#l) 12
HEHz, 37C, 5%CO. 5T TR L. Rlint
Tl biFER 14 HHIZ, B Tid 21 HHIZ, M
W% 4% /85 RV AT VT Fed PBS TRIER, &
nZh, OilRed O(Cayman Chemical Company £f) 4%
1 (% 154°), 1% Alizarin-red S (Sigma-Aldrich
) gt (iR, 154) %&17-o 7z Wi~ 51t
HERER T, 10%WB-PL, 10% Aph-PL % 721% 10% FBS
ZZNEINRIM L 72 L8RS T 5 H ARG 28 L 72 MSC
% trypsin-EDTA THEIX L, 1.6 x 1078 ,/m1 OHfZ % 1
DHINBRREHE Sl %, 24 T L— FOHLMIH T L 37C,
5%CO LM T T30 5014 v Fax=Ya v Lz ED%,
HRg 7 bR b (StemPro Chondrogenesis Differentiation
Kit : Life Technologies ) # &N L7z, 2 LEFE%,
14 HEICHIZ 4% 85 RV A 7 IV 7Tk &4 PBS
Tl % L, 1% Alcian-blue (Sigma Aldrich #:) % &
(i, 30 59) 247> 72. & fbiFg oM e LT,
10% FBS &7 2R 1 TRy 28 L7 MSC 2 L 7.

8. IRETEEIR

BB, 3+ B CFRGL L7z, WB-PL & Aph-
PL O ERTIREO LB, W60 R —REZ Hv

7z, BPUROREERICB TS5 WB-PL, Aph-PL BX T
FBS O H# Tl one way ANOVA THEH, Tukey's
test & 720 M5 C 31 5 WB-PL, Aph-PL
B X O'FBS @ L% T3 two way repeated measures
ANOVA THER, Tukey's test Z W72, WiFhol;
&b, faks (P) 5% Kz AR L Lz, fatiliic
1% GraphPad Prism version 9.0 (Graphpad Software
) HW7-.

9. MiAME

AWFgEE, BAR AR E B S0 KRE %
EEHE L7 (e EAEEFE 5 2016-010-1).

B R

1. WB-PC DR

PEL L 72 WB-PC (n=3) D Ifil/MR X 2.88 +0.86 % 10"
fBC, 1%y 7% 15 BAAY, 2 %y 713 10 HAZAE Y
THotz. BElL 250+15ml TH o 72, 10 B AHY D
1%y 7%, 260ml T, 10 AL PC o RIEHED LR
(240m) Z@#H L7z, wWihd, BRIFGAT—=1) v 7
MR SN, BEEILIID SN L o7z, FBAFAMER
B3 0.02+0.02 x 106 T, Wb RIEOHERDILHE A
W57z LCwrz, RARMEREREE X, £2h 9,840 fil/
wl, 47518/ul, 5840 fi/ul Td - 7z. PL B
72 WB-PC & Aph-PC ®{R% Table 2 (278 L7z, Iz
BRI, W ICHBEEIIRD N ko7 BRAR
MEREE DT TH o 72 2 23y ZI2OWTIE, HRSHT
WARIMERBR 22 & 47\, 2z, 694 18/ul, 555 i/
Wl (A% L7z (Table 2).

2. RRETFRE

PDGF-BB, EGF, bFGF, TGF-Bl ®EEEIZHB VT,
WB-PL & Aph-PL DIZEEAEIZED LN T2
(Table 3).

3. MSC #EiE{REER

10%WB-PL % &H 9 AR TH# L 72 MSC @ CPD
i, P4 55 P6 DWITIZBWTDH, 10% Aph-PL TH
FL72MSC®CPD X ) N TIEH 225, AR
fliTdh -7z (Fig.2). —H, 10%WB-PL F 721X 10%
Aph-PL % ZNENEHT HEH THAE L 72MSC D CPD
X, PADSHP6OWVTNIZBWTYH, 10%FBS #&hH
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Table 3 Growth factor concentrations in WB-PL and Aph-PL.

WB-PL (n=3) Aph-PL (n=5) P value

PDGF-BB (ng/ml) 133+35 144+37 p=0.70
EGF (pg/ml) 1,653 =174 1,607 £199 p=075
bFGF (pg/ml) 1202+32.7 1226479 p=0.94
TGF-B1 (ng/ml) 904+21.3 1080+ 36.1 p=0.48

Results are expressed as mean +SD of three WB-PL and five Aph-PL
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batches.

14 4 —e— WB-PL %
12 -

10 4

Cumulative Population Doublings

O N ~ OO @
1

P3 P4 P5 P6

Fig. 2 Cumulative population doublings of MSCs grown

in medium supplemented with 10% FBS, 10% WB-PL

or 10% Aph-PL.

Three batches of FBS, three batches of WB-PL and

five batches of Aph-PL were used to assess cumulative

population doublings of MSCs from three donors

through P3 to P6.

Data are expressed as mean=SD at the end of each

passage.

*p<0.05 compared to FBS. "p<0.05 compared to Aph-

PL.

T AT L2 MSC @ CPD X W b AEICHMET
» -7 (Fig.2). P612BW\T, WB-PL, Aph-PL, FBS
B ENENEHT HEH TR L 72 MSC ® CPD i3,
11.11£093,11.90 092 3 X 176.17+041 TdH - 7= (Fig.
2).

4. MSC DRI fFAR

10%WB-PL, 10%Aph-PL, 10%FBS # ZhEh&h
T AR TR L 72 MSC &, WwW§hd CDI105, CD73,
CD90, CD44, CD166 23BsPk (> 90%), #>, CD45,
CD34, CD14, HLA-DR, CD19 25kt (<2%) T -
72 (Table4). 10%WB-PL # &4 ¥ 25 TR L 72
MSC 1%, 10% Aph-PL % &4 3 25 TRy 28 L 72 MSC
IR, CD105 BtEse A B - 7275, oo
PP DRI 213D SN h o 72, 10%FBS %
EHT AR TRELZ MSC & bik$ 5 &, WB-PL
F 7213 Aph-PL 2 &4 3 2 i T 28 L 72 MSC @ CD
105 FpPE=e &, Aph-PL % &4 3 255 TR L 7= MSC
D CD73 BRI A EI KA > 72 (Table 4).

5. MSC DHEEE

MSC % 10%WB-PL, 10%Aph-PL, 10% FBS T%#h
ZThEAERR, ML, MRIDAMING, &3FHiie, ki
NOGALFEE B o 72, BRI~ O L7 E R
T, &4 THZE L 72 MSC &, HhEIRTE o BRI
ZHiH9 5 Oilred O Fetal2 X ), WFh S Rtz geE
LRI OB SNz, MLFEE LTwin
Ty ba— VT, RIS N ero7
FHBA~OALFLEEETIX, AV AkE RIS
% Alizarin red S gl £ 0, K42 THAE L 72 MSC
TR RBEICRT LAV T T LRE R R LT
> ha—VEETIE, MSCIZHisRIEZ ML, ALY
7 AR D SN h o 2. RGN
BETIE, BRMFICTEE L MSC &, Zh 2Nl
2L, BEVE L 3L B 2 I3 % Alcian blue 12 &
Dt SNz, 3y bu—= VT, FEEEoMEO
ISR S, HIESLIZE S e H - 72 (Fig. 3).

z =

A5 O BC #:To PC BT, #HI O BRiL
FIEAT DN BH, HBE7 4 V7 —I2X Y EBR L4
I & 5B B UL, — Bl o BT THER 3 B
MR CTELZ LIRS, L2L, BIfEEHSLTY
BAMEARRT 4 vy —i%, M/MES RS 5720, [
Brfg oAl & M/IMEA 2 5 5 2 LIdTE v,
—J5, #EAMIB W TR ST 2 I/MGEE R R
TANY —=IZX o> THB L2425, PRPEB LU
BC 2 & 0, /MK, ARILER, M40 AR 3 BHIAH
BTEXLIEDPWESNTVED®, 22T, KFICH
i} %5 WB-PC OIS oM O—28 LT, 207 1
Wy —%EHWTHKR L& S BC #EIZH# T WB-
PC # iU 72. &lal, 4~5 3y 7O BC D7 — VIl Xk 5
T10~15 Ao PC 2T 5 &3 C& 72 F72,
%5 HE COM/MIEES L OMRIZEEY 3 v 7
S 2 R & L 72 /M REIX REF T 5 Z & 21
ABL72(F—2 RER). Lo L, 10 HEAHYD 23y
FH 1Ny FoOgEE, 10 AL PC om0 LR
T b 240ml 22 Tz, F72 WB-PC DR AL
ERIEEE X, Aph-PC IZHRTEfETH 5 = &2 h% s &
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Table 4 Surface marker expression of MSCs grown in medium

supplemented with 10% FBS, 10% WB-PL or 10% Aph-PL.

Surface Marker (%) FBS WB-PL Aph-PL

CD105 98.7+047 955+095% T 93.7+0.82*

CD90 99.7+0.05 99.8+0.07 99.8+0.05

CD73 99.3+0.15 98.7+0.74 982+043*

CD44 99.9+0.06 99.9+0.03 99.9+0.04

CD166 99.7+0.13 994 +0.23 995+0.18

CD45 0.33+0.13 0.01+0.02* 0.03+0.02*

CD34 059+0.14 055+0.35 0.34+0.12

CD14 0.69+0.44 0.39+0.25 0.33+0.21

CD19 0.03+0.02 0.05+0.07 0.04+0.04

HLA-DR 047+0.17 0.76 £0.24 0.77+042

Data are shown as mean percentages of positive cells = SD. Three batches

of FBS, three batches of WB-PL, and five batches of Aph-PL were used to

compare MSC phenotype.

*p<0.05 compared to FBS.

T p<0.05 compared to Aph-PL.

FBS WB-PL Aph-PL
induced control induced control induced control

Adipogenic
Osteogenic

e - - - - - -

Fig. 3 Trilineage differentiation potential of MSC grown in medium supplemented with 10% FBS, 10% WB-PL or 10% Aph-

PL.

One batch of FBS (Equitech-Bio), three batches of WB-PL and five batches of Aph-PL were used to compare MSC tri-lin-
eage differentiation. MSCs grown under different conditions were cultured in adipogenic media for 14 days and stained
with Oil Red O. The lipid droplets appear red on microscopy (top row, scale=100um). MSCs were cultured in osteogenic
media for 21 days, and osteoblasts stained positive with alizarin red (middle row, scale =200um). MSCs were cultured in
chondrogenic media for 14 days and stained with alcian blue (bottom row, scale=500um). A representative image in each
culture condition for MSC expansion is shown. A repeat experiment using different MSCs showed the same results.

NTWABDS, AlfE S 7z WB-PC O ASRMERILE 13
3Ny ZH 2%y Z 35000 fil/ul #H ATV o
T, IEZR7EE &R ARMEREEE OO 7212, =
YEMED T-ACE T2 X 5 5384t Ol b SifE &
LTHEz oM.

ARIR D Aph-PC 7 & 8 X 1L 5 Aph-PL 1%, FBS
W2 H LSRR, Fo> MSC Gt e 238 5 Z L Asi
ERTWBY®, 72, Aph-PL TH;3 L 72 MSC Ol
KPR OFEBAHERF SN, BRFTIC X > THRITE
NBYARL NV DEFILFED SN o722 LA
HEINTWDE®, 29 LM 2 b &1, FBS ot &

L C Aph-PL THZR MSC %52 L, It ge a1 5
5 FAE R RIERE LTHIBI M TwEY, £ 5
WIRYII & 72 - 72 Aph-PC 2 533 L 72 Aph-PL
1& FBS 12 Cifiv MSC B 255 2 &
EHERLTWDEY, 22T, SHF#HB L7 WB-PC 24
¥LE LT L7z WB-PL %%, MSC BlEss3812 81T 5
BEWdmm & LTHR &) 222w T, MSC Ol
& MSC OABEBEPUE S 7 — » B L O LEE~D
#7% AphPL & HiEL 7.
R T& % PDGF-BB, bFGF, TGF-fl, EGF
X, MSCoau=—EKichEE &h, F 72 PDGF-
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BB, bFGF, TGF-Bl %, PLIZX % MSC 0% 7 b
JEHICEZEL Shap®™, SR L 72 WB-PL & Aph-
PLIZBWT, TNHDOEERFIREICIE, AREAIR
5N o7z (Table 3). PL OB K T,
MELL 3% PC DI/ EE R AL EICHBI L, MSC
B AENE P\ 9% AR Tl W72 WB-
PC & Aph-PC OIVMGREEIZHEEE o722 L
A5, PC B0 BRI RN TR IEE L &
WEEzZ b ek, REETIE, 1 BIOMR - RifE
\2C WB-PL & Aph-PL #F## L, KLz Zhig,
HifaBglED 72D GMP 7L — Fok b PLICHT 5
BELEE 7 + — T JMIBWT, BIMLA 7 20l
D9 B, 2 fiaeid 1 OwHRs - A C X 2 M/ MGE# T
PL # B L CWw/2Z &%, F72, Fekete 5#2%2 D
UK - AR L 1 M OB - BlECLE, MSC OMIRICA
BRIEEN o EMEL WD THL. L
Lahss, HBMORH - MRziro 2 L2k, #
ONDEERNTRESHL 252 8™, 72, 3HPLLE
DBAE - BFE T 3 IR O BRAS - BE 12 X MSC
BRI B 2 MR R R O i HME ShTwb
L5, MSCHED 7200 PLA#ABEIZ BV TIE, 3
PP E OB - BESEE L VWEEZ D,

FELL 7= WB-PL @ MSC e EH &, P3 A5
P6 F TOMAIZBIF B CPD DFHIIZ BT, Aph-PL
? MSC Bt ENZ I, Tl d 5 VA 31259
o7z (Fig2). LaL, WFhoPL Y, FBS X1 3
A EAZHRV MSC HaE e #E(EH 2 7R L 7z (Fig. 2). MSC
BamEARAEE I 2 SRS 5 72012 1&, MSC OB R AR
THERTHIENET LV, Al &b, P30S P6
F COMMROK R, #H o Aph-PL I X OF WB-PL
ZHW2%2 L OMEHZB W T, FBS (2T MSC 0#
AR TIESEL LV IHFFERE—HLTWEYY, B,
FBS 23Ty MESHSNTWEAS, REETTIE,
INYFON, —D2iEFay hF vy ZPRELEINS
MSC EH @ Gibco #d FBS # w7z £ 7Moo —> D
FBS &, MSC %M ® FBS L HSEDHEER L2 &h
5, w7z FBS ® MSC ¥t EEH AR TH - 72
RN E E 2 DN D,

B - A FIBRF R AR 5 MSC Iy
T BRPUFE S X & — v oKX, CD105, CD73, CDY0
DREBHFEME(>95%), CD45, CD34, CD14, CD19,
HLA-DR OFHAEN (<2%) THhH?. WB-PL TH;
# L 72 MSC &, Aph-PL TH;# L 72 MSC & 13 CD105
DORFERDIMNIZ TR L, WTNOPUFICE LT
JeHE A i 72 LTz (Table 4). $72 MSC 2 TrigsBl
AH SN T W5 CD44 K U CD166 O By k3 b >95%
T - 7. Aph-PL TH;38 L 72 MSC @ CD105 D%
&, 95% % T Il o 7245, Mo s E AR > 90%
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THol:. Lo T, WB-PL $7213 Aph-PL THiz L 72
MSC &, MSC (2N 2 Pt S B 8 & — &R S
52 EDUREENT: (Table4).

F 72, EVER 2 3R Tld & A A%, WB-PL % 7213 Aph-
PL CTH;#& L7z MSC i, NEWiHIN, & 3EMe, ki
fa~o5ibitZ A L TEB Y, WBPL B X U Aph-PL
i, Wy MSC @ 3 ZfE~OGLiE % HEFT 5 2 &
AR N7z (Fig. 3).
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M5 2 MOFFEEIRIC L ) EhZEn 51 © PL % i3
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#1512 C, PDGF-BB, bFGF, TGF-Bl % &K1
DL L MSC OYEFHMEAEIEIC BT WB-PL & Aph-
PL ORMICAEEAIEO LN o722 8, T2, #h
Zh o PL T3 L 72 MSC &, MSC OMifasst s F6 35
N — B L3 REANDMLEEZMEFF L T2 &
AR EN TV S, AWREHTIE, MSC a1 WB-
PL & Aph-PL THEH 7 ZA338 8 & 172 15 %% Fekete
SR DGR L B B8, 2 DE T WB-PC Ol
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WIERZEOFTY X v P E LTS Twa)s, b
M LHEEA R TH B 2 L 12 X B AR 729 F AR L%
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HEH T MSC BRI, B8 7 1 v ¥ 212 MSC
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ZEIRNT BUENH L ELIEHINTVWEY HiEo T,
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USEFULNESS OF PLATELET LYSATE PREPARED FROM WHOLE
BLOOD-DERIVED PLATELET CONCENTRATE FOR EXPANSION CULTURE OF
MESENCHYMAL STEM CELLS

Mitsuhiro Fujihara", Shinobu Wakamoto", Mitsuaki Akino", Hisae Fuse", Shiho Kato", Yu Naito",
Katsuya Ikuta®, Yoshihiro Torimoto" and Shuichi Kino"”

"Japanese Red Cross Hokkaido Block Blood Center

*Hokkaido Red Cross Blood Center

“Japanese Red Cross Blood Service Headquarters

Abstract:

Platelet lysate (PL) is expected to replace fetal bovine serum (FBS) as a medium additive for expansion cultures
of mesenchymal stem cells (MSCs). As a material for PL, we used whole blood-derived platelet concentrate (WB-PC),
prepared from leukocyte-reduced whole blood using a platelet-saving leukocyte reduction filter. We compared the
usefulness of the WB-PC-derived PL (WB-PL) for MSC expansion culture with that of apheresis PC (Aph-PC) -derived
PL (Aph-PL).

The concentrations of growth factors involved in MSC proliferation were comparable between WB-PL and Aph-
PL. The MSC proliferation-promoting activity of WB-PL was significantly weaker than that of Aph-PL, but the differ-
ence was slight, and significantly stronger than that of FBS. MSCs cultured in WB-PL or Aph-PL maintained the mem-
brane antigen expression pattern characteristics of MSC and tri-lineage differentiation potential into adipocytes, os-
teocytes, and chondrocytes.

These results suggest that WB-PL may be an alternative to Aph-PL in MSC expansion culture.

Keywords:
whole blood, platelet lysate, mesenchymal stem cells, platelet-saving leukocyte reduction filter
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