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(4 E] 8 & WSS IR ] 785 T 40 hUC-MSC )X I I 45 1L T 946 B4 40 M 0% 5 336 7 114 52 W), 45 L G 38 )
B . 2k TR P hUC-MSC #7535 K TIH: MHC 2680 5 52060 73 3 41 1) BAafifiedy i 2i( BITELL )5 2 )iy
MM+ 22 24 SRR A X IR )5 ( 3DBF I + 22285138 + MSC 53R 2 ( S280 20 ) 5 It X 200 B AR ARSI 45 2B 9 I T 2400 it 2 G
CD4* 1 CD8 * WAYAN MU LR 3% 8 h J5 MG AR AR CD69 AU IR, MTT BRI A 45045 i T 4L 5 d JE st . 4
o RINESTANES P hUC-MSC RYJ7 s, S E R 301 7R hUC-MSC A3k HLA- 1T HUJR K75 HLA-T HU5; iR AR
KR 7E hUC-MSC L3552 00T , 222 24 FIBE  BE 1L T WS 4H L CD69 ik 5 XL (22. 6 £5.2)% JAIFHM:FAH L
B, FRER(7.8 £3.5)%( P <0.01), i HIXFHIHI A E A T 4000 CD4* /CD8 * IHEAEH ; MTT K 75 75 hUC-MSC 3t
Rge SR, 22 ZUE I T 40 M35 32 340 5], 40 097 RS 5 hUC-MSC B & S AR it . 48 4+ hUC-MSC % S Ik B4 if T
VA ECL 40 384 R 348 A EL A PRI P T L R AR B Y, R AR
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Mesenchymal stem cells derived from human umbilical cord inhibit activation
and proliferation of allogeneic umbilical cord blood T lymphocytes

ZHANG Lang-hui'*, LIU Yong-jun’, Lii Lu-lu', WANG Ai-ping’, XU Zhen-shu', ZHU Xiong-peng',
CHEN Zhi-zhe' , HAN Zhong-chao’( 1. Fujian Institute of Hematology, Union Hospital of Fujian Medical Uni-
versity , Fuzhou 350001, China; 2. TEDA National Research Center for Stem Cell Engineering & Technology,
Institute of Hematology, Chinese Academy of Medical Science, Tianjin 300020, China )

[ Abstract ] Objective: To investigate the effects of human umbilical cord derived mesenchymal stem cells ( hUC-
MSCs ) on the activation and proliferation of allogenic umbilical core blood T lymphocytes, so as to study the immunomod-
ulatory capacity of hUC-MSC. Methods: hUC-MSCs were isolated, culture-expanded from human umbilical cord after en-
zyme digestion, and the major histocompatibility ( MHC ) phenotype features of hUC-MSC were detected. The experiment
was divided into 3 groups: ( 1) Negative group: umbilical cord blood MNCs were cultured alone; ( 2 ) Control group:
MNCs were cultured with nonspecific mitogenic stimuli; ( 3 ) Experimental group: MNCs were co-cultured with hUC-MSC
and nonspecific mitogenic stimuli. FCM technique was used to detect the CD69 expression, an indicator of T-cell early ac-
tivation, on T cells and CD4 ", CD8 * subsets after 8 hours”co-culture. T-lymphocyte proliferation in each group was de-
tected by MTT after 5 days”co-culture. Results: We successfully established a simple method to isolate and culture-ex-
pand abundant hUC-MSCs from human umbilical cord. The immunophenotypic analysis showed that hUC-MSCs expressed
no HLA class Il and less HLA class [ . hUC-MSC inhibited CD69 expression in PHA and PMA activated T cells from
(22.6+5.2)% to (7.8 £3.5)%( P <0.01 )after 8 hours” co-culture, which influenced both CD4 * and CD8 * T-cell
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subsets. MTT showed that hUC-MSC dose-dependently inhibited PHA-induced T-lymphocyte proliferation. Conclusion:

hUC-MSC has a dose-dependent inhibitory effect on nonspecific mitogenic stimuli-triggered activation and proliferation of

allogeneic umbilical cord blood T lymphocytes, and the effect is not selective.

[ Key words ] mesenchymal stem cells, umbilical cord, T lymphocyte, immune regulation.

[&] 75 55 T 48 it ( mesenchymal stem cell, MSC )2k
BT RERMPIRZEN LT, BA =g
Z AL TRRERYRFE , AT 82 T T 2 R G810 iR
7 BRIERM BRI MSC BLAT IR S e AR, R
IXRER A o e AR, T FLadk BAT — 5 1Y e P82 [
PR ARSI T AR R BAT SR
Vs FAE . B BEVR MSC 20 o 250 B 3% 58 4 1b
FE BEAF 1 15 RN e, i R R . WSS R L,
MSC 7E iR LA A J5 2 2T I A A dh B
1IN 2 =N 27 B = 91| AN e N e 17 1
& R LR R FH A2 380 T8 T A4S BRI 48 00 8 i) BR )
1, S5 HRBT Y MSC R R N AMIT 5T B B o i
SEPRIRA AU 2 ) Hb DA A BRE G LA b 4 i 4
T 2| Ji i YR (8] 78 5 T 40 9 ( human umbilical cord de-
rived mesenchymal stem cell , hUC-MSC ), Al VEl MSC
B . AT 5T hUC-MSC 1) MHC %
PEFRAN RGN L S U5 M B 7 MLC unbilical cord blood,
UCB )T bk U 200 Jf0 384 4 AT A 0 52 i, 5 FE 48 7
hUC-MSC 7SR 45 i1, hUC-MSC R F il
R, 455 A S R DR 3 L 1 40 RS A P T RS AR e A
FEAE BTG T2 1 BT FA ST, 4 o B A 16 4R 1t
SEE A .

1 #MB5FE

1.1 E&&XHA

JE I 11(C Gibeo ™, 22 ); B A1 EDTA ( Sigma
), 3£ ); Ficoll-Hypaque ik EL 21 Jifl 73 2§ ¥ ( Lym-
phoprep, Pharmacia, £ E ); A T 40t F £+ R&D Sys-
tems Inc, 3¢ ); DMEM-LG/DF12 1% 3% 3:( Sigma, 3£
) 2¢ 0% $TK: mlgG-k-PE, mlgG-k-FITC, hCD69-
FITC, hCD3-PE, hCD4-PE, hCDS-PE ( BD, 3£ [H );
PHA, PMA( Sigma, 3£ ); 140l 24 f# M FACS Lysing
Solutiong; BD, [ ).,
1.2 hUC-MSC #) % & F=32

hUC-MSC )i HI XU I A2 0 Ak 50 85 9 3G i A
AR 2 H L™ HG JLIGE AR AR H R T 43 )™ vl I B
PR )2 PBS WL BT ALY 1 mm’ /MR, SE IR 4
0. 1% I 1T 0. 125% it 25 1 16 30 min, W5 B 77
MM, B AT & 20% A AB IfL3% .10 ng/ml EGF 100
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U/mlE R % 100 weg/ml #55 Z (L DMEM-DF12 5%
AR IR TS5 em’ T BUMRHE 2, B 37°C 5%
CO, MR R IRAE IR 4 ~ 5 d R 2R, 52 5k
WWEREANAEL, 5B 3 ~4 KPR, WA YA 2 80% Fil
A1 ,0. 25% JERE - Immol/L EDTA {1k, 4% 1:3 &4t
1.3 hUC-MSC MHC % 9% & & o #r

A3 B 1.3.6 A8 hUC-MSC, % ML AL 5 LA #E 4T
E 1 PE)FRICH HLA-1 . HLA-DR $0 A & HLAH 7 [) 78
TR AR TC 400, I =0 40 ig {2 ( FACScan, Becton-Dickin-
son, 3= K,
1.4 A do 3 A4 2w B8 mononuclear cell, MNC )#= T
W B

JBEAT ISR 2 H R ™ B LG R T 7 s
PE e it ), 44 9% B 86 248 Ficoll-Hypaque [ (1. 077 +
0.001 )g/ml 13hk B0 200 AE 43 25 Y 3 5 WO 3R B4 A 4
( MNC ). RN T 41 & A AR Il MNC 43 25
T Ik = 41 i
1.5 A X i KA hUC-MSC T B4 & T i
CD69 % ik 4% v

EIEE 2 A8 hUC-MSC, #% 5 x 10°/ml $£ 7 T &
10% A\ AB IfiL 35 XM DMEM-DF12 5% 4= 1% 38 W /Y 75
em” T HRUBE IR, B 37°C 5% CO, il G BE 85 32 48
B g% M ARG BE TR FR > 809% ( Ab T X &2k KW 4E 3
FRANAE, AN L 5 1 x 10/ B E A7 I FR 50 86, 5
By 3 4. (1)H4al MNC ZH( BIPEZH );(2) MNC +
PHA + PMA F#4H( X B2 );( 3 )MNC + PHA + PMA
+MSC ZH( SEB4H ). 575 em IR MEEM 1.0 x 107
AN I MNCs, A 20 10 ml, J5 3735 0% 109% A AB
L35 A IEA DMEM-DF12 58 215373 B T 37°C .5 %
CO, MUANBE IR T BT 2 h J5, X R4 5505
AIMA PHA( AV 2 wg/ml ) + PMA( 29 FE 100
ng/ml ), —IF4REENF R 8 h, IWEL A EIFAAE, PBS ¥t
WG EE . TR EIMATOLHUR 7 wl, TR
( A. mlgG-k-PE,mlgG-k-FITC;B. hCD69-FITC , mlgG-k-
PE;C. hCD3-PE, mlgG-k-FITC; D. hCD3-PE, hCD69-
FITC; E. hCD4-PE, hCD69-FITC; F. hCD8-PE, hCD69-
FITC ),4°C 6, BFE 30 min 543 BIHIA 1 x 2140 it 2
ff# I 500l ,4°C REYEIEH 30 min ZLMRLTANM, 2Pk
J& PBS 400 pul #E, Ji UL . SEse iz 3 AL,
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T [ SR PR 19 hUC-MSC 3548 S50 3 UK,
1.6 MTT %40 hUC-MSC x4 o T 48 38 58 % v
RN 2.5 x 10°4M55 2 18 hUC-MSC 411 T 96 fL#k
i lE 1.5 KR IR A AR5 3 A A K huc-MSsC
(255.0x10"),2"Cs 30 Gy BR5H G/ R 4t 5 55 4 )2
AN, SEHAr 3 2. ()B4l T AN Bk );(2)
T 4iffg + PHA F 3040 X REZL );( 3)T 4l + PHA +
MSC ZH( SEH02H ), 3% 3 AR AR BE A9 B4 1 T bk 2 2
J, AL A RN 5.0 x 10° 1.0 x 10° 2.0 x 10° 4
I T 400, AR R0 100 w1, B350 5 10% A AB IfiLiE
H I DMEM-DF12 58 28552, # T 37°C 5% CO, .
TR IR A TR TR R 2 h e, X BB 4 S seEe A
A PHA( &9 JE 5 pg/ml ), QRS E 5 d Jo & FLE
TP, YEIRJG 100 pl SE 2R RER B EH— 96
AR 3 100 Wl 35 55 W2 FH X BAEL ), A MTT( 5
mg/ml )10 wl 5 4 h J5 5% BIE, LA DMSO 100 pl, 4%
¥ 10 min, 505 L BRI BIO-RAD Model3500,
SEE M D (H ., L5 I H 2R( inhibitory rate of pro-
liferation, IRP) , IRP = ( -2 56541 34 58 15 500/ XF HE 41 4%

FEHIEEL ) x 100% , H: 7 14 58 +6 #2( proliferation index ,
Pl ) = ( SEYSAH SO0 BRZL D {H - 25 (AR D (8 )/ B
HDAE -ZS AR DA ). LER 3 ZAL, AR
FE R hUC-MSC HE 3 1k,
1.7 %itFam

SPSS 11.5 G A FRE R , B L« + 5 o,
K ¢ K

2 5 R

2.1 hUC-MSC #71 & S 451k

43 B 1 JEAS hUC-MSC 1595 3 ~5 d 5] & B il
LG REAN S ARTE 2 AT ,6 ~ 10 d LLJ5 38 < o i
P, T UL AT YR RE A0 T BT A, B0 2 — 253 K B
TEA M — R TE 40 M, 2 747 HEF A K 58 16 1R
AR, T 2 ~3 JARTE R > 80% Al A IEREANIEZE . B
AL S 1 3L LR, MO 48 2 ~ 4 d B5 3R B ATl
BEY BT >80% o ZALARY 3 4 JE T YR AR 23T 1 x
10"/~ hUC-MSCs( & 1),

1 BFREAEER hUC-MSC MESFHZ( AB.C.E.F, x 100 ;D, x 40)
Fig.1 Morphology of hUC-MSC at different culturing times( A, B, C, E, F x 100 ; D x 40 )

A Cells were scatterred and attached ( at 72 h ); B: Proliferated as fibroblastic cells (at 5 d );C: Developed into the colony-forming

unit of fibroblast like cells (at 9 d ); D and E: Fibroblast like cells were inosculated together as culturing time gone on

(Dat12d, Eat15d ); F: The morphology of passage 3 hUC-MSCs ( at 3 d)

2.2 hUC-MSC # MHC %% & &

T AN I 265 1.3 .6 18 hUC-MSC 20 4L M1 %5
A A, 45 58 7R hUC-MSC Ak HLA- [ B,
ANFEREARE IS HLA- T HUJR(E 2).

2.3 hUC-MSC s34 do T 2w it CD69 £k 49 % h

T A AU 8, 28 S s i A i 45 SR 3 W, PR 4l
MNC 21 T 4 ffi( CD3 " )33k CD69 FHPEH (5.6 +
2.3 )% ; MNC + PHA + PMA Hl3# 41 CD69 3 ik K45
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Z(22. 6+5.2)% 1 MNC + PHA + PMA + MSC 47F
hUC-MSC FE15 9% 648 7, CD69 YK IEE FER(7.8
+3.5)% (P <0.01 ), #—2F5E hUC-MSC X A [F]
WAL T A CD4 " /CD8 ™ )IIE Y52, R CD4 ™ 5
CD8 " T 4 ffg 7F hUC-MSC 8% 37 2514 F H CD69 1) &
IRHZ R TIH, SRS HNC17. 6 +
4.2)% FI(72. 6+5.8)% FI%ZE (8. 2+3.4)% Fl
(51. 6£6.7)%( P<0.01,P<0.05) #1),

60 60
gl | u i
3 MI g M N
i <
0 ' - 0
I 1 L UV VG 1V N 1L (1 KNS (1 SRS [V R {1
HLA-DR-PE HLA-I-PE

E2 hUC-MSC WARBEMERGERESH

Fig. 2 HLA immunophenotype of hUC-MSC
hUC-MSCs were stained with human monoclonal phycoerythrin

( PE )-labeled antibodies anti-HLA-I, HLA-DR.

Mouse IgG, -PE was used as isotype control

&1 hUC-MSC X ERRMLREHET
THEMERETE CD69 FiXHHNFIIER
Tab. 1 hUC-MSCs inhibit CD69 expression on T cells and
subsets induced by nonspecific mitogenic stimuli

CD69 expression ( % )

Groups

CD3* Cch4* CD8*
MNC 5.6+2.3 3.7+£2.1 33.2+7.3
MNC + PHA + PMA 22.6 5.2 17.6+4.2 72.6+5.8

MNC +PHA +PMA +MSC 7.8+3.5"7 8.2+£3.4"751.6+6.7""

" P<0.05, ""P<0.01 vs MNC + PHA + PMA group.

2.4 hUC-MSC B o T 2 B3 74 64 47 ) 4 7

T HITE PHA JllBCT W R L/ o b RG 5 . 7 131
B R WEE ,hUC-MSC FE 15 95 50 F Y T 40 i 3R
W/ e RN B 46 /N, BRI . MITT A I 4 7R 78
hUC-MSC HE35 35 0F T, 22 24 Jrfil 80 T 440 it 444 48 =7 5]
P, BABE AR ERAR, 225 A BE R X( P <0.01), il
Tt FEASEAR [ 3 E B0 B TR (%) T 400 B 88 5 1 o 75 00 ] LA %
PAE T 485 hUC -MSC HCfE R 401 .2: LRI 12 LR 4 1
FEA I R H (29,76 = 1. 31 )% i &= M ( 40. 87 =
2.19)% FI( 52.44 +2.63 )% , BB hUC-MSC X T 4 ity
PR3 B 0 oV T ELAT SR i A 3R 2 ).

3 3 it

i I T4 HSCO B ARA 7 Bk = &3k 3, T i

FEEC IR S8 e & B Bt HEA T ROAR A R 3 BRI
o XUBS: B RS AELHE PR IR AR 01 E( GVHD ) K
FR I PR S B R 552 , R Sy 32 2 4 UM 1 I 20 52 4= A
BRI, 2 M GVHD By & A A3 9K 2 S B AR 2R
4 IR o DRI 3 T S A 20 ) SR W R ffe e DR R A
T K B G BEAR S IR, R R G i S T 4 e i o

%2 hUC-MSC xf PHA ®IE T T ik E 20 A
BT E MBI E(E R
Tab. 2  Dose-dependent inhibitory effect of hUC-
MSCs on T-lymphocyte proliferation induced by PHA

Index T:M=4:1 T-M=2:1 TM=1:1
PI
T + PHA 2.01 £0.07 3.06 +0.26 4.12 £0.29
T+PHA+MSC 1.40+0.04™ 1.81+0.137 1.97 £0.18 ™
IRP( % ) 29.76 £1.31 40.87 £2.19 52.44 £2.63

T: T cell; M: hUC-MSC; PI: Proliferation index; IRP: Inhibitory rate
of proliferation; * " P <0.01 vs T + PHA group.

Frassoni ~ I Chung[ﬁ]flﬁ}ﬁTEj@r‘?ﬁ’@d\ B MSC 3t
FEAEIGYT T T MHC P RBYAR G AR 20 G/ Bl 2
PR 0l T2 AR A, &3 MSC AT LA 250 20 8 A HE
Fr BB R & 2 . Kim' T AR XSRS i
1 1T 4R 45 NOD/SCID /N BRL3h #8551y i 5 v
RIRSFENE R N B HE MSC LR 48 AT DLA R4 v ik 3L
D3 155 M A AR iy ke ) BB PR 4™ ( single-donor
predominance ), 13X A AR R SR N MSC A & i T
R AAE R J5Y AL 1R] ) RS AR M) OB AW SO o G
WFEE R MSC HA 2 M5 i D RE . A 52 56 & 1 2
M ST T 2 L B DG LI I 43 825 0 2 AR A1 85 37
P34 hUC-MSC 19735 . BRoe R R4y
BT hUC-MSC BA S 7 I BB A RR 1 il A A
Y1 AT ARAF I PRYAYT FE 19 hUC-MSCs. 28 f 58 2 7 53
BT Sk SL 40 A 235 HLA- T 285050, IR 35 HLA-

1 2ehtlat, S 7m H B AR A e S ) R L, RE A 1 oy
i FARE

AWFFEE L RSN MTT #6000 % B, 78 hUC-MSC 5 T
MR TR AT, 22 R8I0 T 4 B 1 B A% SR 80N,
B 20 LA [R] Ve B2 B0 B2 R Y T 240 i 1
T B0 A& B, 3 A ) A ] H A 50 AR . H X
MSC 7 A= #3855 A/ AL ) A D0 TR I8 O B 3 2
Di Nicola"* #fil MSC 7EAAAT AT LA il 5 5 4 4 I
PLCIR A R A A 35 37 5 RS A9 T 240 15 5, 3 b4 il
VB JE 18 i 50 i TGF-B HGF 25 1T ¥ 1 40 it D] 1 S 30
{9, Krampera " '#F5% & B0 TCR 0 1% 5 Bt J5 4 5
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PEBLE T 40 AY S0 R R AT DUgE MSC R #I I, If H.
TA A3 Fofr 0 ok A A 050 40 45 200 ) ) L 4 A
FHSZPE. HET— A CD69 14 T 40 g 101 383G i)
TR o 3E a0 SR B G R hUC-MSC
X PHA HlliF TC CD3 " )4 CD69 33k 15 i % L,
hUC-MSC R T CD69 143k, U W] hUC-MSC *f T 2
i 8 B A R . 2 —25 W88 hUC-MSC X A
[A]7. B T 483 CD4 " /CD8 ™ )i AU e, & 3 hUC-
MSC XF P2E T 4 00 34076 Y548 P 7R o fh e, AT
I hUC-MSC Xt T 41 i A4 300 i S AN ELAT e Bk 1Y
M hUC-MSC 520 T 4 g CD69 3 ik 1t 2 52 v, HE
hUC-MSC X T 4 i (% G 328 9 75 7 FH 2l ok 52 ) T 4
it 2 1 B B Rk A AR At 1T 2 PR A0 M A 5 S Y
AL SR SEBLEY

M AW 45 ] hUC-MSC X S 95 14 f% 4 i
T 94k EEL 200 it 35 7% R0 446 B 5L 00 4 R i LS Rl 4R
FAEE LN, BRI AT, RS
I Mo 48 P R FH hUC-MSC 1y 2B MG )7 Ak N
— PR FYA YT B AEHE R RIS b TE B R m R
REAFIG 006 RT3, S SR w0 VI A0 97 %80CA 15 T iF—
A R IR B0 AIF N AIESE
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