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[ Abstract]Objective : To explore the method of using 5-bromo-2—deoxyuridine (BrdU) to label human umbilical cord mesenchymal
stem cells(hUC-MSCs) ,and to explore its effect on cell proliferation and apoptosis. Methods ; HUC-MSCs were isolated and cultured
by direct adherent method,then the surface marker and potential ability of multi—direction differentiation were analyzed .The fifth
passage of cells were labeled with BrdU at concentrations of 10,15,20,25 pwmol/L, excluding BrdU as control group. Cells were culti-
vated respectively for 24,48,72,96 h. Trypan blue testing was used to detect cell vitality, MTT method was used to analyze cell pro—
liferation and AnnexinV-FITC assay was used to detect cell survival rate and apoptosis rate. Results : Trypan blue testing showed that
the living cells was more than 96% and there was no statistical significance between experimental group and control group (compar—
ison among different concentration groups, P=0.89;comparison among different time points, P=0.61 ;interaction between time and dif—
ferent concentrations,P=0.89). MTT method detected that there was no significant difference in proliferation activity between labeled
cells and unlabeled cells (P>0.05). There were differences between cell proliferation and apoptosis rate (proliferation rate, F=12.02,
EENB:H A Email gaoli 198736@163.com, P<0.001 ;apoptosis rate, F=6.148 ,P=0.009). Conclusion ; The

B L tracing method of BrdU labeling hUC-MSCs is safe and ef-

BEEE S M Email:fu_shouT9@aliyun.com, fective. The best labeling concentration and time is 20 pwmol/L
and 72 h.
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Fig.1 Surface marker detected by flow cytometry

2 MBS (FHRLELE100x )
Fig.2 Osteogenic differentiation ( Alizarin red staining100 x )

3 BUBESME (L O 4 200 x )
Fig.3 Adipogenic differentiation ( Oil Red O staining 200 x )
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H ALY (F=40.39,P=0.000) , 2 JEH 20 wmol/L, #Ric 72 h
[y hUC-MSCs , 3 e 5 A0 32 4105, BrdU BH VEFR 18 %k
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Tab.1 Positive rate of labeled hUC-MSCs under different
concentrations of BrdU
BrdUVRFE ) Gi FE PHE

24 48 72 96

0.00 0.00 0.00 0.00 0.00
s 0.00 0.00 0.00 0.00 0.00

10 x 3850 41.70 57.80 62.00 50.00 92.24  0.000
s 429 507 269 2.71 3.69

15  x 3920 69.40 86.10 8590 70.15 195.15 0.000
s 595 482 356 3.65 4.49

20 x 63.10 84.50 86.10 86.70 80.10 5238  0.000
s 585 482 357 6.07 5.07

25 x  67.70 83.10 89.57 90.30 82.67 40.65 0.000
s 590 721 249 3.89 4.87

&1l x 4170 5570 63.90 6490 56.55
s 2470 3251 3440 3454 3154

FiA 0.08 510.4 1853.1 999.10 2 461.62°

Py 0.988 0.000 0.000 0.000 0.000
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Fig.4 Immunohistochemistry of BrdU labeled cells ( 100 x )
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F 2 AnnexinV-FITC #ill BrdU #7i2 hUC-MSCs Fid R R AT R
Tab.2 Survival and apoptosis rate of BrdU labeled cells detected by AnnexinV-FITC assay
PO 10 pmol/L 15 pmol/L 20 pmol/L 25 pmol/L F1E P1E
PR 91.23 + 1.65 91.22 +0.39 87.64 +0.62 88.15+0.44 82.64 + 1.87* 12.02 0.001
PR 4.32+0.82 8.06 + 0.81 5.39+0.23 6.80 + 1.45 12.08 + 1.96" 6.14 0.009
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B WeRA K . BrdU ARiC hUC-MSCs A [F) e B 4 1a] He 45
P<0.001, FR e A [A] B[] 26 (7] HhAss P<0.001, B[] 55 AN [a] e J3E
Z I HAER . P=0.573,

0.12 5 ~8— BrdU 10 pwmol/LL
BrdU 15 pwmol/L
—a&— BrdU 20 pmol/L
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Fig.5 Growth curve of BrdU labeled cells
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15,20 pmol/L BrdU Fic 41 15 %F B 41 2 1) 2R 45 19 G L 4 14
TG F 225 (P>0.05), 25 pmol/L BrdU Frid4H 5 10,15,
20 pmol/L BrdU #rict 20 Si R ZH 22 [aliz F LSD K6 3 J7 v: iF
FIPIT LA (AT PAE 201k 0.041,0.003,0.012,0.001, 7
T3 PAESY 514 0.006,0.000,0.003.,0.000) , AL H- 255,

3 3 8
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hUC-MSCs TEARN 345 534 S8 5, A BEER AR
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BrdU st &8 AZIH A& LAY DNA i e gl 44k
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FRic R s | 24 i HEA R bs e, Harfl
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WFFE A RAS I DG, R H BB = 56T Brd U
hUC-MSCs 34 41 R BHAIHRGE . TR sL 5 F
FH 6 W 5 HEw 5256 MTT ¥ 52 AnnexinV-FITC ¥ |
R AT T BrdU #Rrid hUC-MSCs #9430
APk, RS & 90 BrdU FRic hUC-MSCs b H:
AR, BAEARIC SR AR 1T 83 % H. 40 At 1% M #8  is
96% ., 5K MTT SL56 &% B BrdU 4 g 28 hUC-MSCs
TERFRICIE B (72 W ) A K B {H 2 Xk 4
A K 82 118 e 30 st () 0 240 PR A5 o S S 52 T 0
BI7E BrdU #RiC hUC-MSCs J7 3~6 d PN45-45% R 4711
Feoe e, LA BrdU Aric v] DAZE 3K B[R] B
EEFIULN hUC-MSCs B9A 2710 1 [RIRHVERS & 30
BrdU W25 il 75— MR VE I, A AnnexinV—
FITC 525 & L2k FE /A 25 pumol/L B, 7] i
235200 hUC-MSCs MIAF % . ARSEE R H BrdU
1ChUC-MSCs , 7E 25 G 43 7 J5 TA 8 BrdU 28R By
20 pmol/L FRiCHTHIZE 72 h i}, hUC-MSCs BHPERRIC
R[5 (86.7 £2.5)%, I HANMEIE A A K 385 4
TN Z 52, HLAE RS 2% A8 47K BrdU FHME:
FRICFRAILE 40% , 7T IMRIE hUC-MSCs EL AT 5 8 1)
FHPEARIC 2 I H R B A AR T fae 1k
XA LS B T AL HEA

hUC-MSCs AFEX T HAth e 5 Y 240 B A o >k U5
F& A B RACRE o TY R AEA
PR SR 2 TR 2R R AR R 2R 1 R e vh Kk 4
YEFH, S2ERAIESE BrdU #Ric hUC-MSCs J7 k% 451
B, B R hUC-MSCs 7ER 48 sh P14 N 1 sh 2548 4k
ISR L AT SEAK YR
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