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[ Abstract] Objective To explore the multiple differentiation and immune regulation on canine peripheral
blood T lymphocytes in vitro of human umbilical cord mesenchymal stromal cells (UCMSCs) ,so as to study their
feasibility and application value of being as seed cells of tissue engineering . Methods USMSCs were cultured in
vitro and induced to differentiate into osteocytes , chondrocytes and adipocytes by using the media containing
dexamethasone , transforming growth factor and 3-isobutyl-1-methylxanthine , T lymphocytes from canine peripheral
blood were stimulated by phytohemagglutinin and co -cultured with mitomycin-inhibited UCMSCs and a value were
measured following 5 days using multifunctional microplate reader. Results ~UCMSCs proliferated actively and
exhibited spindle-shaped morphology in witro, Alkaline phosphatase ( ALP ) staining, Osteocalcin ( OCN )
immunocytochemical staining , Alizarin red staining , Alcian blue staining and Oil red O staining were positive ,the A
value were significantly lower in the co -culture of UCMSCs and T lymphocytes group than T lymphocytes alone group .
Conclusions UCMSCs have multiple differentiation properties , and could inhibit the proliferation of canine
peripheral blood T lymphocytes ,they are optimal cell source for tissue engineering .
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MEFITTIE

1. FERH) 5108 . UCMSCs b stk A= okt
BA R Bl $E 1L, DMEM {IRBE 85 5% B | Fr ofE G 48 il v
(FBS) | JBi 4 H i§-EDTA . RPMI-1640 JERl 1% 55 W0 T
HyClone 2\ ) ( Utah, USA ) , B i 21 4 A= K 1 ( bF-
GF) I H PeproTech ), M ZEKH  B-BE R H ih4H | L-
2-WERRPUIN ML AR 3-S5 T J-1-H L B 220 (IBMX) | Bfi
FBT A9 I 5 R (PHA) 1 [ Sigma 2 7 ( Sigma,
USA) , #6447 (TGF) ) B Invitrogen 2\ 7] , Cell-
Titer 96® AQueous L7 7 4H g 14 5 A6 032 77 &0
Promega /A F]

2. SEE 7V (1) UCMSCs MIRAMES: S 4 ~9
REIEAF UCMSCs , Z 05 B 4B id% 1.2 x 107 /em”
(9 FE R T 100 mm® 1537 10, F 45 18] 78 5%+ 41 i
SERtE TR (B 10% FBS .5 ng/ml bFGF 100 U/ml
HRE 100 pg/ml FEFEZE Y DMEM A I AT 77 5L )
BT 37 °C 5% CO, FEFA TR,

(2) UCMSCs YIRS RS 43 b B % 5 - BORS 3748
4 ~9 AU T RBUE KR UCMSC, ## 3 x 10°/em” 4%
FIAE 6 FLAR | A 18] 70 0% 1 200 Jf S it 355 = L 5 %
% 80% Rl W A A SR SR (B & 10%
FBS,0.216 g/L NaHCO;,100 U/ml % % ,100 pg/ml
BERE 2,100 mmol/L HEZEKAN, 10 mmol/L B-HIhBiR
&9,0. 2 mmol/L L-HUIR Il AR £k A (M DMEM 41 g 5 33
W) B3 d BB, 5 14 d R REE , TR
PERERRHE (ALP) Yo 6 1B 21 d J5 B E, T B R
(OCN) S e fb e e (o 155 28 d J5 [E5E , T %
gryLa,

(3) UCMSCs (RSB oAb S 557 - BUE 5758
4 ~9 fRAL T B KA UCMSCs, B 2.5 x 10° 44
IR 15 ml B0 A5 50 (150 x g,5 min) |, (40 TE 25
OV JIHRIE B/ INER , SR 5 FH BB Ak i 3 1 R 5 (B
A 1% R 5 RANE B A 1T, FBS 1.25 mg/ml, HbZE
KA 1077 mol/L, 4iLE K C WEMRRE 50 we/ml, L-JH &R
40 wg/ml, NERAFREN 100 pg/ml, #54LE K R F 10 ng/
ml, HEZE 100 U/ml, #85EK 100 pe/ml FLH DMEM
ST ) , B 3 d B — IR IE IR, 28 d S5 K A
[, A ALY Je R T R S e

(4) UCMSCs (RSN UIE I 731 S % 2 - ks 7556
4 ~9 fRALT XU KA UCMSCs, 4% 2 x 10 /em” $%
FIFE 6 FLAR b, FHBF A 1) 70 0 200 it S it 355 o L 5 %
% 80% M IR i SR SR [ A& 10%
FBS, L-A &Mtz 2 mmol/L, 85 % 100 U/ml, 4% %

100 pg/ml, Bfi 31 60 pwmol/L, Hb ZEKAA 1 wmol/L, 3-
ST HE-1-F B IE S (IBMX) 0.5 mmol/L, i =
5 we/mlBYHE DMEM 40853200, 45 3 d S 4—iK
IR ,28 d A TIMAL O Jefh,

(5) IRE IR [ B - 50 2 NAF: Beagle K5 1L
R R A AMBGER K I 10 ml, B3 ml F k0
A% Hank's W 2T, il 55 0K 10076 B, B 3 ml
1.077 g/ml Ficoll I 15 ml B4, /N0 I AFR
Jok AR B, 2000 r/min 250> 20 min, /)NC W BCH A]
EREAIIEE, A 5 ~ 8 ml A BRER KB UE 2 TR
(1200 r/min,5 min) , 15 %) K &b J& 1 54> 4% 20 il ( PB-
MCs) .,

R PBMC 41 i 3505 L 5 x 10°/FLEEF T 96 1L
M, hn A 40 M K5 35 W ( RPMI-1640 3t &lt 55 3% W,
25 mmol/LAY HEPES, 100 U/ml 75 % %, 100 pg/ml 4%
2,2 mmol/L A& WEHE,10% FBS) , FE A 1 pg/ml
W) I5E Z (PHA) , UCMSC £ 10 pe/ml 2255 %-C
AEFRIS LA 1 x 10" /4L5 K PBMC IR &5 4E453: 5 d,5 d
JE A CellTiter 96® AQueous HLY5 % 21 it 18 5 6 I 3K
I, I 2T BE B AR SR I W B (A i) . S50
Iy4H (1) XFHRZH . K PBMC + PHA, (2) 5236 4H . s
8] 75 T40M + K PBMC + PHA . (3) 5 1] 70 5 48
MUZh , BRLHE 3 AN AL, I TR 78 BT T 4 A i) 3
(%) =[1- (50 A5 - e T4 A i) /%)
HEZ A ] x100% .,

3. GiiteE T K PASW Statisties 18 it 54
SHEERPEAT ¢ KM, P <0.05 R HA St

# R
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4. UCMSCs &M B 7 531k %5 5 - 40 M e g 40
i IR AR R 28 d )5, 430 Y 20 A o v 2 g
TR MR T O Y S M (E 6) .

5. IRA RIS N « 22 2 e B Aw R 4% 2 A
{HULIE 7,31, UCMSC 5K PBMC L1532 )5 , X K PB-
MC BY3EFE A T EIVE R 55 1] 78 5 1 4 4 i 252
K T5.6% , =5 HA BEEE X (P<0.01),

R1 ZIREMARUREIN AL A {H

215 Xk
UCMSC 2.4950.129
S 2H 3.018 +0.042
Xif B2 2.142 £0.082

S 4 -UCMSC 0.523 £0.110

i

s IR 7T o A ZE AR & B R 4 ~ 12 RiEA
Wharton's jelly JFA7E T8N R IR, AT FE B A= )L
WA RS RS . B RN EAA ST 45 ( ESCs ) Ffg
JU 3 520 ME ( ASCs ) IIHRAE . BEA Z Pk /i B,
RETE MU IS 4EF AL 4 ZU R L UCMSCs fEASE
ik CD105 ,CD73 Fil CD90 5§ MSC Rk 14 24 ffd 2 i b
&, HIFAREE A CD45 . CD34 FTA 40 i 30 5L ( HLA ) -
DR Z53& ML T4 M br s, B F B A, UCMSCs B
F3K ESCs 1 b5 25 % W Tra-1-60 | Tra-1-81 , SSEA-1
(BrBERE PR IR BUR 1) (SSEA4 B P: i AR 1, 3 =
BEBTEASME ISR /IMA™ 141, UCMSCs if g 3
ik Oct4 ,Sox-2 Nanog 55 Z W BeM:Ar &, IFEAL A S 37
w28 D RERS AR F LA T AR e A s Sk e A AE
A5 BMSCs 7EN I B T 40 ( ASCs) 2 R REE
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R ARAE R BRUYAEIR | Yang 25 o 45 B RE T Lt
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TR AT, T SR R P oA 2 i I,
SRR T it
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(22 1 70T A, MSCs AR SR S, R] IR ] E XS K ik
CL AR B R T BE T, A O BAR Y 18 & ik
P, BT AT A A S I AT T B, S
AR AR AT o 4 R AT AR S B ISP S 0 5
fiff, > MSCs V&7 7 S A B R BEEE S s
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