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HE HE: 23 AR Tl (MSCs) A4 EWAN ik, A T MSCs =& RE4eH . Fik: XA
AR 2L AA M MSCs A @ AR & ; KA FIRABR | B H b BEBR4H 545 5 MSCs B 9L, F 5B A& F 4
S F &, A s LAk 715 R IBMX ., F 447 BR 55 % 5 MSCs g 548, % 58 b4 O 4 &, ) & g
HALRE H 5 KR ITS. TGF-B3 5% F MSCs A E 4L, #5556 A P A 37 4 &, 4 m s B 2 Lak 1 R
JA 4 L33 FR F= ELISA J5 ik #0l MSCs %t B * 20 AR A 694 R , % THP-1 %8 fieif 5 4 B /s 5 MSCs
43255 ELISA 7 4 il 3635 7% b & & 1L-10. TNFo & i K F; & A CFSE 4742 2 L% . CD3/CD28 4| ik
PBMC &4k ik fotm 3 35 7 75 ik, AR X m i R A | MSCs &Ik &t 3G s dp 4 6948 1 . SR M AR T
o o & @ AR &4 CD105, CD73 #= CD90 & ik 39 = 95%, CD45,CD34, CD14, CD19 A= HLA-DR % ik < 2%;
MSCs Z BB 5 oG BME T TWRBN L & 4545 ; MSCs 2 g 5 o0 )E BMAEL T 7T WA &89 5
JRE e, 2R GG e At MSCs 28B40 s AR B 8 il sk, AL T T L A 69 3B T4 '8 5 MSCs
54594 THP-1 Ev£ 2 ie 327 )5 , MSCs 48R3 IL-10 & k3¢ % , 5 T8 TNFo 234 ; MSCs *F CD3/CD28
EA G 69 PBMC %938 78 B A A B AR R, 390 R 4 76.4%, L8 AR EL T MSCs R @Az &4 . 1Lk
A AR B v n B ARk € 4m B 3G 2 k) 69 4 7 ik, ST B T MSCs = db £ M 52 &AM
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Research on biological activity methods of mesenchymal stem cell products’

WANG Yao, FANG Ji—qing, YUAN Zi-wei, LI Yao-ling, YANG Ying, RAO Chun-ming

(JOINN Pharmaceutical Quality Research and Testing (Beijing) Co., Ltd., Beijing 102605, China)

Abstract Objective: To explore the biological function methods of mesenchymal stem cells(MSCs) for quality
analysis. Methods: The surface markers of MSCs were detected by flow cytometry. MSCs osteogenic differentiation
was induced by ascorbic acid and B—glycerophosphate sodium, etc., followed by Alizarin Red S staining. MSCs
adipogenic differentiation was induced by IBMX, Rosiglitazone, etc., followed by Oil Red O staining. MSCs
could differentiate into chondrocytes with treatment of ITS and TGFB3, etc., followed by Alcian Blue staining.
Cell co—culture of THP—1-macrophage with MSCs and ELISA assay were applied to detect the effects of MSCs
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on macrophage polarization. The expression levels of IL.—10 and TNF a in the cell co—culture supernatant were
detected by ELISA. To observe the effects of MSCs on lymphocyte proliferation, MSCs cultured with PBMCs, which
were labeled with CFSE and activated by CD3/CD28, followed by flow cytometry. Results: The expression of
MSCs surface markers, CD105, CD73, and CD90, was more than 95% respectively, while the expression of CD45,
CD34, CD14, CD19, and HLA-DR expression was less than 2%. MSCs osteogenic differentiation assay showed
red calcium nodules. Red lipid vacuoles were observed in MSCs adipogenic induction differentiation. Furthermore,
MSCs have the differentiation potential to chondrocyte spheroids, and typical cartilage pits were observed. Co—
culture of MSCs with THP-1 macrophages, an increase in IL-10 expression and downregulate TNFa secretion were
observed. MSCs played inhibitory effects on the proliferation of PBMC activated by CD3/CD28, with an inhibition
rate of 76.4%. Conclusions: This study established some of biological activity detection methods for MSCs,
including MSCs surface markers, differentiation abilities, promotion of macrophage polarization, and inhibitory
effects on lymphocyte proliferation. It provides a potential application for MSCs products quality control.

Keywords: mesenchymal stem cells; immunologic surface markers; differentiation; immunomodulation; macrophage

polarization; lymphocyte proliferation

[&] 75 55 T4 i ( mesenchymal stem cells, MSCs ) /&
VT HIRE R Z R8T 20, HAE Y2 A R rT I 44
9 3 R, B S AT RE L ey A D RE LA S 2H 21
AR Mo PRHRARR P AR 2 1, 23 R
F W] MSCs 1J T 8035 22 P HOAEAR, 20 B 7 o it
BRI TRIE O T R WO UEAE R R G B,
BEXS RIS JHFIE | B S5 221 2R GEAH OG0 HE R 14
0T A g 2 W DR PR UE T 20 2 A AR
ARG T AR e e R A

FEINANEA Z R R FH T 40 7k e T s AR
3¢ 5, FV BREAT 19 SCTAU™ 5 L1 SRS
TAMIAY T2 - SOKEFEFRIESIR (&4 ) B I
Wio ARG T B T 8 T I R AR 5T B B i B
By 7 e 5 45 RO T i AR I KRBT B R AL
Jof A EE L AR, PRt MSCs A= 2436 M2 T4 i
77 b R A i E i g vk, ARSI MSCs 7T
PUSE ) 75 o3 R 25 Fh el R4, A 5.4 240
JL 2R SR ID AR R A L e AR K b 2 A A
5 U1K MSCs 1Y 22 m) 434K RE T  TELH PR AE B 52 45
D5 T A SR, B an B RER IR MSCs, BA R 4F
CE MERE DT IR L TR 7 I BT R AR
JPFNR 5 BR TR 1) FE 5T T2 A, P R
B2 o AeRe T, B R TR T B MR S AT P, MSCs
A G BE Y 5 I g 2 R 7 45 I s 1Y) B 20 i A= )
SPREA, T AR Y SR E YA T 1 T T SR i e
B E T A 2R R A - BB DA T

5,5 T A0, B 40 NK 40 I AR 5 AF A " #0 i M1
R WA A 16 T S B WA A 1) M2 R AE M
JF P 25 Th1/Th17/Treg Ik B 20 g S B ) 2 filg 46 1200,
T R IIRE, T4 AT H T GE O IUASSE
Je WU ELF AEAL AT AR AL A M, X RIB DT R
Z KRS 2R e et A 7R " e
PSS 7 RV EA 1,

H ek i 22 b £ AT ™ S i A, A
FE T AR S I 5 BT R o R
FEAEI ik R v N AR 25 i R i — PR 1T,
(N R G o X A K (S E N EAS
R MSCs F) Jo s o 22— U810 17— 40 ) 5 28 T 4
DRESEIRTT A RS I A A= 27 ik, HOR 45K 7
AT DA TAR G RIG I TR . AT 38 11 40 i 7= i AH
AR TR, H45 B I kA AR 2R B X MSCs
A B S JE R T T AR I YR ST A
TR bR ARSI, B e AR e RE
R A I 2 A A A0 S 94 L0 200 e 34 9 1 T A
W, 725 57 T MSCs 7 i o1 5 K D 6 At B AR AR R
Al T MSCs 7= iy KA 0240 AN
1 B E5WH
1.1 U

TS2R 4 7 45% ( Nikon 23 H] ), 1574-A-GP A= ) %
44 ( Thermo Fisher 23 &) ), M5 AR ( SE45 43 FAL
28 I ) AHBRAT] ), N7-00007 Fi40MIAY ( To8)E
YR ABRZ F ), Sorvall ST8R 2L L ( Thermo
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Fisher 22%] ),
1.2 41

NHB M MSCs (38,5 B AR, sl B 28 A i (
) A A AR By A B T ) N AR T 96k B 4
(PBMC, Wi ( 135 ) AR A BR AR )B4l
i P IS 40 M ( THP-1, BrAngu by ).
1.3 Rk

TCIE T AR IR B FE 50, BG4 035 (FBS)
4 H Gibeo 23 1], Trypsin 0.25% EDTA ( 0.25% Ji i )
W4 H Gibeo 24 w] , ZRIAARAEYIAINAT & hMSC Analysis
Kit 14 H SGEMM AT, B 75 5 eialn & sidies
P iR & U7 5 A S A R S
CEY R A PR ], CFSE 1 B eBioscience 23 ),
CD3/CD28 ¥k 1 [R5z i IE A9, ELISA A7)
&0 A EEHEY)
2 AEEER
2.1 MSCs ZfiiEss

B— I 8 A KRS T A9 R I MSCs, I it
1 mL #4784k, 300 g B0 5 min, 7 FIEE A4
SR 2 mL EEEANAE, FH S il e 48
2.2 THP-1 4k

A KR ZS A9 THP-1 416, 300 g B0

5 min, 3+ P35 A INA 0O RS 329 2 mL B 40,
5 W i e A, AR S S0 T R A R B
2.3 A B ARSI 40 At 2 T bR

WAL 5 1 MSCs 1 4 40 LR A 1 x 107~2 x
107 cells = mL™", 43 51 i A AH B B9 BH 2 Bt & €D73 .
CD90 1 CD105 Kz B ¥ 4T 4 ¥R 44 45 (CD45.CD34,
CD14.CD19 HLA-DR ), 4 ChEYGHFH 30 min, 4
I PBS 1 mL &% 3 )5 LA, 5256 53 51 B[R] —
SEEG 51PAT EAE 6 UOMUE SR SAIE, 2 44 S0 D E A
HEA TR INAE A v (A 4% BE , i 2 AR Ry it
HPERUE. W GraphPad Prism #4786 534 , SC 56
BARLIEL £ ARdE2E (X2 S) Fr , 21 8] Heae ST
FEA ¢ K555, L) 0=0.05 A IbRIE, P<0.05 N2 54
Gt .

S 45 SRR W - 4 i 2R AR R ) CD73. CD90
CD105 PH P 2K ¥ > 95%, B 1 45 3 4 CD45 ., CD34
CD14,CD19, HLA-DR FH: R < 2%, T8 % (n=6 ) 5
g (52 B A) 9 RSD < 1% PG #E (n=12)
SO (2 24 525 61 L ER ) 19 RSD ¥ < 1%, Tiit F P
(n=4) 5 (2 HEFH & L) 19 RSD < 10%, iiE
S 6 HLA R A (%) R | P T 23 Tt FH v 45
RILE 1.2,

£1 FRBEART MSCs EEFEUBETE

Tab.1 Precision of MSCs surface markers by flow cytometry

SIHR 5 i FHME (positive rate ) /%
(‘technician ) (No.) CD73 CD90 CD105 CD45/CD34/CD14/CD19/HLA-DR
A 1 99.88 99.18 99.72 0.37
2 99.78 99.31 99.79 0.28
3 99.83 99.49 99.64 0.33
4 99.87 99.40 99.72 0.29
5 99.91 99.49 99.72 0.38
6 99.81 99.49 99.68 0.32
X+S 99.85 +0.05 99.39 +0.13 99.71 +0.05 0.33 + 0.04
RSD/% 0.049 0.13 0.050 N/A
B 1 99.78 99.71 99.58 0.22
2 99.80 99.77 99.62 0.22
3 99.83 99.67 99.63 0.2
4 99.85 99.64 99.67 0.21
5 99.89 99.80 99.63 0.21
6 99.77 99.78 99.72 0.17
X+S$ 99.82 +0.05 99.73 + 0.06 99.64 + 0.05 0.21 +0.02
RSD/% 0.046 0.065 0.048 N/A
HAIRS 25 (intermediate precision ) X S 99.83 + 0.05 99.56 = 0.20 99.68 = 0.06 0.27 £0.07
RSD/% 0.047 0.20 0.059 N/A
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F2 RXHREARKEN MSCs REREY AL R
Tab.2 Durability results of MSCs surface markers by flow cytometry
S5 (No.) BAYE (positive rate ) /%
CD73 CD90 CD105 CD45/CD34/CD14/CD19/ HLA-DR
itk A 1 99.84 99.25 99.94 0.08
(batchA) 2 99.98 99.24 99.98 0.07
Lk B 1 99.86 99.13 99.71 0.13
(batchB) 2 99.82 99.82 99.82 0.48
XS 99.88 + 0.07 99.36 +0.31 99.86 +0.12 0.19 + 0.20
RSD/% 0.072 0.31 0.12 N/A

1 (note ): LR A B A4 FRIE R —) ZA RIS #3574 ( batch A and B are different batch numbers of reagent kits from the same manufacturer )

24 WEESETE

B 0.1% W 2 mL A 2 6 FL 40 M 15 3= b,
ISR SRR, CE 30 min J5 W5 BT
TR &M =R T L5 B MSCs % B 1L
2x 107 cells EFh F BB EBEII R, 5557 18~24 h,
5 20 0 Bl JBE 58 60%~70% J A LB 15 S 52 4 1%
FERRE IR (S BRI 175 mL L3 20 mL LR I
fiz 0.4 mL, B— HIMBE AR AN 2 mL . ZE KA 20 ul., 4%
W7 G UL B E AT O ), BERE 2~3 d BRI, 5 5R 2~4
Ji, S5 b )E W i, AL PBS 2 mL i Uk 2
W, W5 PBS, INA 4% 2 R B 2 mL [ & 30 min,
JH PBS 2 mL {5 BEAH AL RE F50 2 OC, LM APE R 4L
1 mL Z% % 5~10 min, W 3= 44, i PBS 2 mL % % 3
U AEFLIIA PBS 1 mL, S8 R, BRIl
HANE S, FHANE L.

MSCs B0 H 175 oAb a5 SR LR 1, id 75 5501k
FEFR IR 4 RS, W AR, X B A5 2
BEZEAT SR KA T ANk, PR a g a5 ]
DTS S5, i T 40 i oA — 5 B e

ab
HeJJo

AL XTIRZL (FUM B 2 35592 ) [control (MSCs cultured with stem cell
culture medium)]

B. S (bR 3730557 ) [experimental group (MSCs cultured with
induced differentiation medium)]

E1 mESMLERER

Fig.1 Experimental results of osteogenic differentiation
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2.5 WSS

e MSCs T 6 FLANRRT IR, BFL 2 x 107 cells, 15
3% 3 d BMIRLEEEIS 100% J5H4REERE % 1~3 d, 31T
BRI : MR IG TR0 A W B W, 53]
F G A I TRCH], B YR A ARG FRIE 175 mL,
M3 20 mL FE 2 A RS K 200 pl, A AE B LA
AAMES N IBMX 200 pL % #& 51 i 200 pL i ZE KA
200 pL. F5SHEFRWIE] A W5 B AT 3 d/1 d SCRHGE
F%, 588 3~5 e 1 B AR H 25 N R
A KAR 25 R L E , Ws ISR, BLA PBS 2 mL
THUE 2 38, W3 PBS, A 4% 28 HIEE 2 ml [55E 30 min,
FH PBS 2 mL ¥ V% 2 i, BEFLAINATIZL O Y4 1 mL,
Y@, 30 min, WFFEY, BALINA PBS 1 mL, W5 T
WEE SR IR S A, AU AL

MSCs R AR5 oAb 45 SR UL 2, & e T g
A DL A2 A A IR SE B R L TZT O Je i 5 AL, X
WA R DL /AL , B8 T 40 EAT g B 4 i o1k
M HE

AL X BR A (T 40 B % 37 5L 5 37 ) [control (MSCs cultured with stem cell
culture medium)]

B. S 2 (35 T 41 fL B R JL KT 37 ) [experimental group (MSCs cultured
with induced differentiation medium)]

B2 BESURBER

Fig.2 Experimental results of adipogenic differentiation

2.6 WAEIS S EEEE
Bt MSCs #5845 4 x 10° cells P T 15 mL B0
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1,250 g B0 5 ming W L SR S E AR AN
PUHE, 150 g B0 5 min, HE 3 RPEEAII)G , BN
Ao R R 3 (HeiaR) & vl B B A T e i, 7 3
fili3GFRHE 194 mL HBFEKAS 20 pL FLIA IR 400 plL.
PITREREN 200 pl., L- %R 200 pl ITS @HN4) 2 mL
TGF-B3 200 pL ) 500 uL, F* 37 °C,5% CO, &4 F1:5%,
B2~3 dHil 1R BT 21 dJE, B HCE BRI 10%
IR AR A , 28 B AL MRS ) B, O e /K s FH T
FFriE R s 3 A, WA TS RO . Sk
X BRZH AN e, AR U AL .

20 M i b A5 SR LI 3, 4% KR IR LA
T 28 d JF, T4 R AE B0 A ISR AT IR AR R Bk (O
B 3-A), BB A, AT BRE TR . Bz
BRI R SR e AT A L, I R R 2B
B G, AT TSR BIY R T IS B A
¥ (& 3-C 21 7 3k R ), b 75 T 20 B 1) 3K
20 L1 43 Ak SR ] MSCs 355 35 55 15 5% 19 % 18 20 40
i 47 SO BRCUR 40 i A (H 28 b s 6 5 e £ 38 A )i T
UL 40 it A S AN R DU, L TG B S ) B T R
(A 3-B ).

A. SRR EE BR (differentiated chondrosphere )  B. Xt HRZL ( TR HEE TR ) [control (stem cell culture medium)]  C. SZHGA (i T4 bR I 3L bs

7% ) [experimental group (induced differentiation medium culture)]
B3 MHBSUIBRER

Fig. 3 Experimental results of chondrogenic differentiation

2.7 MSCs fi& F W2 ik b S2 5

$% AP THP-1 41 j F 12 FL A, &5 FL 5 x 10° cells,
JMAZHE 100 ng - mL™" 1Y PMA 55 THP-1 2 il
BE IR 3 do BUESR EREABAIPEXS IR ( Blank ).
Jin A LPS/MSCs 175 5 B 5 41 Mu b Ak, S35 534 2 4,
LPS Zb B - )5 43 AL 1% THP-1 20 f oo A 29k
B A 100 ng * mL™' () LPS, 1% % 24 h; LPS+MSCs 4b
P2 . [h) 0 BE Y THP-1 40 g b 322 Fb MSCs 41 g
5x 107 cells » mL™" Fe 15 3%, i A 284k B 100 ng » mL™!
Y LPS, 1557 24 ho 24 h JRWSARAS2H S5 HIfH , ELISA
By ORI 0 1, 4832 50) & Ui P 3 k47 52 56 ) A U
TNFa F1 IL-10 f) &,

% ﬁ) é‘ ?ﬁ'.% ,%. .Jhinese

THP-1 4 PMA %55 3 d )5, H &P A IEA S50
1k FL 4 i (18] 4 ). Blank 26 1L10 19 235K F <
3.13 pg - mL" ( Elisa 057 G brifi 4 TR ), xF f 2 28
LPS 5 5 IL-10 1) 3R 35 7K F- 2 37 pg - mL™'; MSCs 4t
RigRdl 1L-10 ik K0 122 pg - mL™, i BEZH 11
3.2 fi%; Blank 41 TNFo [ 3 35 7K - < 15.63 pg * mL™
( Elisa A5 G FRMEMZ TR ), % 2 ) TNFa 2Rik7K
-4 4 688 pg e mL™', MSCs 5 THP-1 3:55324 TNFa
FERIKFN 1805 pg - mL, FERIGAR , 24 Jy %t HRZH 1)
39%, Z5 R ILIE 5. 455 R MSCs fE BH I 1 il f2 5%
[ TNFa 433635 (P < 0.05 ), 3 F iR 1L-10 (1943
WK (P < 0.05),

ywfx.nifdc.org.cn
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A. THP-1 #iififl ( &% S )( THP-1 cells without induction ) B. THP-1 4i/ifd ( PMA i%S: 3 d )( THP -1 cells induced with PMA for 3 d )

E 4 THP-14ME S5 U A ERMAME
Fig.4 THP-1 cells is induced to differentiate into macrophages

. A 110
= 2001
—
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£ 150
i =
N .
3% 100
2
7 507
[}
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£
- Blank  LPS LPS+MSC

5 MSCs REMEHMERHLER

Fig.5 Results of MSCs promoting macrophage polarization

. B TNFa
- 80001
—
E
£ 6 000
3 =
= g 4000~
® g N
"z 2000
S
f=h
5 ol
- Blank  LPS LPS+MSC

1 (note ) : *. MSCs 5 THP-1 ELWgEAE 3741 5 THP-1 EWEARfL L4 ( MSCs co-cultured with THP-1 macrophage compared with THP-1 macrophage ),

P < 0.05

2.8 Ik ESL ANt g 0 o) S

96 fLAFERN MSCs ZiIfifl 1 x 10° cells - mL™, 37 C,
5% CO, 21 F1iFE 24 h 5N CFSE Z: (4,1 PBMC
H5FL 3 x 10° cells, [A] BT A CD3/CD28 Ff- 47T {1 BK
BRAFAL 10 pL, T 37 °C, 5% CO, 501555 8 d, Wik
20 M AT I R D, S A A LR 3, R 2 B AL,

S(CFSE FITC — H™)— NC(CFSE FITC —H")

[T # Blank &1, 43 510 1E# Br 208 T 19 PBMC
J MSCso 42 RT3 15390 EEL 40 i 134 5 40 ) 5%
Hodr NC A BAHEXT IR (JE CD3/CD28 Hill3#4 ) By 5 4
2, PC A FHM: T BR ( CD3/CD28 Jill 0 2H ) fit 14 5 411
Hil, S NS4 (MSCs FH 55240 ) py s e 4 1 %
CFSE FITC—H" g 45 20 M 71 7335 .

R =1~

x100%

PC(CFSE FITC-H )-NC(CFSE FITC-H")

F*3 HEMMEIEESIESHE
Tab.3 Groups of lymphocyte proliferation
)i%n Blank 1 Blank 2

(ingredient ) (MSCs)  (PBMC) ne e >
PBMC / + / / /
PBMC ( CFSE ) / / + n ¥
MSCs + / / / +
CD3/CD28 TiER / / / + +

(beads )

1 (note ) : /. A IZLH B AR E 2053 (indicates that the component is
not included in this group ) ; +. AFIZAH BT H 1% (indicates that the

component is included in this group )

ywfx.wifdc.org.cn

25 R CD3/CD28 R bk B 40 g 45 , MSCs
FLAT — 72 A0 T 96k 2 400 it 254 2 0 RE 7, kR 200
76.4% (2 4 . 6 ).

x4 HEEMEES

Tab.4 Percentage of proliferation cells

Iy SEBHAA T A I

(group ) ( percentage of proliferation cells ) /%
NC 3.9+04
PC 74.8 0.2
S 20.6 = 1,83

U (note ): ##%. S 21 5 PC 41 L4 ( PC compared with S ), P < 0.001

s RIRARUE B
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NC
Groups Pe
S
P /\
Ll B AL L B EAILL RERALLL matt Rt
10° 10° 10* 10°
CFSE

\

FL1-H:: FITC-H

B 6 MSCs Xtk B 20 A1 SH I SN0
Fig. 6 Effects of MSCs on lymphocytes proliferation

3 it

HarE AN B T — R E0VE T4 ™= 5
J PR BRI BRI, X620 B = i MBI 2 31 A 7= 1
Fra s R T A A S —Fh R ih
Y7, FLAE 2 A M e L R e, T O
Y407 i A 2 T A 14 3 R RAF 98 41 T
MR . T A0 A P20 M A ) 32 B2 R ThT b
BRI LR T AR R ) 5 T TR OE
FraET bR

AR5 SR FH D 2 4 L A AR 00 1 248 i 2 T o s
FEIEAT T A I0E, EEH T RS
W F A MR P, E R i S 9 R R T
S 7 AT o X 200 B A S A 4 i 2 T b
BRSSP N by pe R L (L (N R e YA =M TN E NS R
()20 B e T A s ARG ) B L U, ) T
IR

T4 53R AN [R] 752 Ak 45 6 e
ARG I 240 B P BB L AR R R AT e L (H
BT TSR L A WA &, B L REIWEA TE 5
fbEE T, M AR AL, A W B R X A T et
DI A T AT TR T AAES TR . TE
[N S ) e 37 S E VAN R [ e 1 U3 L R WA B i
PEAY, 40 WF 552K FH QPCR J7 ¥ X6 B0 b i SOX9
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SEHEAT mRNA KRG

TAR R S RS RE S FTNZAFA BEREA TR
T4 BT 1 IR I RE T R e A e B
RE 1 Box B A M AL B A 45 . ARSI S T
20 R R 1 7 B TR A AN AR ELISA FORKS
D) MSCis ef sl b U2 200 0 1 L 990 1 P LA BT s 4
WACHIER , P AR I PRI FH PP MSCs X Th1/Th17
200 L SV A 18 410 1 4 ] K B Treg 4 B STV 494 B 1) i
Jio WA AT TR QPCR HEAZII MSCs Rk L 2
HigHh TL-6., CD206 545G T mRNA FR15 /K-y 5
M 20, A 2 PR e — 2D HEAT 7 A BV A R R ]
YT Al i brifiz —. T4 R 2 m A8
2FRE P, R 40 35 97 P2 (International Society of
Cell Therapy ) ¥& i X MSCs 1% 4 5 g RE &z Il 5 7 1
HESE IR AL E AL Y, PRI S AT T MSCs A=)
A T VT P M 200 LR X T 200 LA PP B
LR S, TR T A B R ST A R Y A
EZRIOAR , T 20 A A RV E AR

AHIFFEH MSCs 22 W) 2230 P 7 5 33 3 T M 56k
PRI , BEWG 2 T 20 MUAS E Y SEACER . Bl T 20
77 B SRR NEAE A AN WIS K T , b T AN Wit
BARGB T A BORAE T A ™ it A 2 5 VA I
A , A 2007 i ) B A i B AT TR
S

SE Wk
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