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Effect of the combination of kidney-tonifying Chinese herb containing serum and BMP-2 on the
proliferation and morphology of human mesenchymal stem cells derived from umbilical cord
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Abstract: Objective To observe the effect of kidney-tonifying Chinese herb containing serum combined with BMP-2 on the
morphology and proliferation of human umbilical cord blood mesenchymal stem cells (UCB-MSCs). Methods The morphology
change of primary, passaged, and intervened UCB-MSCs was observed using an inverted microscope. The third passage of UCB-
MSCs was randomly divided into 8 groups culturing in different concentrations of kidney-tonifying Chinese herb containing serum
and BMP-2. The cell proliferation was detected using MTT method at 1-, 3-, and 5-day after the intervention. Results The
number of primary UCB-MSCs increased and the shape enlarged gradually along with the culturing time. After 2 weeks, most of the
UCB-MSCs were characterized by spiral shape growth. In 3 days after passage, 70% —80% of the cells fused in the culture, which
met the growth characteristics of the stem cells. The cell proliferation in 5% and 10% combining groups and BMP-2 group increased
after 3-and 5-day intervention (P <0.05). The effect in 5% combining group was superior to that in BMP-2 group (P =0.041).
The proliferation peak appeared on the third day after the intervention. The UCB-MSCs became cubical or polygonal shape in 3 days
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after the conditioned culture, especially in 5% Chinese herb containing serum combined with BMP-2 group and BMP-2 group.

Conclusion Kidney-tonifying Chinese herb containing serum combined with BMP-2 can synergistically promote the proliferation

of UCB-MSCs. The stimulation is time and concentration dependent.

Key words: Chinese medcine and Chinese herb; Kidney-tonifying Chinese herbs; BMP —2; Umbilical cord blood mesenchymal

stem cells; Cell proliferation
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10 HIATE 180 ~ 220 g, Mg ot BE B R 22 S50 3 W)
H AR A A IES . SCXK (77 ) 2008-0004 , 1 33 T
(Bt P eEi N 2L /S S vl SN
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OY BT (REAEAE Y ) s MTT 350 & (LAY .

1.1.4 B2y AR 20 ¢, EFEA 10 g, INERH
10 g, WA 30 g, L vi T 10 g, FH 10 g, HIFFF 9
g MR T 10 g, 407 6 g, AR 10 g, HAY 20 g, X 1fiL
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1 x MTT, 435 FACEE 55 1.3 .5d, BFLIA 1 x
MTT %% 50 wL,37 °C 5% CO, 1 FnE B 15 5546
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PERPE 10 min,

@ o BEFRIY - 490nm A0 5 45 AL S
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1.2.8 Sif2#53Hr. R A SPSS17. 0 G it 4 it
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HK )7 2200, 2 F FLRCR F LSD A58, N 2
T oy i 5 4 i % B Kruskal-Wallis H X Mann-
Whitney U #3565, LA P <0.05 HZERALI4E X,

2 & B
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JRAREEFE UCB-MSCs B0 £, 5598 72 h J5 X
UL/t W REAA I, 2 [RDE s IRDE (& 1a) ,5 d J5 4
Mg A G 2 H A2 K (B 1b) ,7 d J5nl W4y
B MSCs /IMETE , 2HEPIRAE K (K 1e) o 2 JERT
M2 E KA , A @A, 2HERR A K (F
1d) , fEARETFRAN M IR 4> vl 7E 24 h PIIGEE 58
Gy AR B R, 4 Re U T IR AR SR A A
(Kl 2a),—M3 d RIATIAE] 70% ~80% f@lA, 41 il
HEP B % BB — UL £ (K 2b) ,f56 T
AR RIS FHE,

a: FURHIFRT20E AL RS

a: 72 hours after primary culture b: 3 da_\-s after primary culture

c: FAUHIRTAR EARESR 14d /R

¢: 7 days after primary culture d: 14 d'lye after primary culture

1 JFAREESE UCB-MSCs fJES2AE K ( X 40)
Fig.1 Morphology of UCB-MSCs

in primary cultures ( x40).

a: A2 G b: EACHEFRIA)E

a: 24 hours after passage culture b: 3 days after passage culture

B2 fE{UHiFE UCB-MSCs BB #A54K ( x 40)
Fig.2 Morphology of UCB-MSCs

in passaged cultures ( x40).
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5 ISF 1] (R SE A A0 A A o T A | 0 A RO
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G0, HAR KT & T 40 ML 2 AR
2.3 MTT K0 UCB-MSCs 1134 4 3% 14
LN R T 2208 S LSD K86, 8 1 /LR
WG4 3.5d BF,5% .10% 25 + BMP-2 4 |
BMP-2 #H ¥ fE 2 ¥E UCB-MSCs 4% (P <0.05) , J&
LL5% %5 + BMP-2 41 BMP-2 J{E(P <0.01),H
55 5d F,5% 25 + BMP2 LT BMP2 4, 2% 5%
BHHH¥E X (P=0.041) %3 d, iHE LR LG
THEE (P =0.064) , 455 HL75 %h B b 24 1 35 B
4 BMP-2 A] Pl {2 #E A 5 5% UCB-MSCs H4%5H , #b
W o 24 1137 B AR TR R 5% |, 8 5 e s M BRAE T
IFE RPN IR

16
14 F
12
10 F
8t

4 afik(cell number)

L= S ")
— T 7T

FHd)

B3 BRI ST T AR A A R (A e x 10%)
Fig.3 Growth curve of UCB-MSCs

(cell number; x10*).

R1 MTT HEEFIIAA] UCB-MSCs AR 1R L
Table 1 Proliferation of UCB-MSCs in each group detected with MTT assay (x £s,n=5)

oD &
45 OD Value
Group
1d 3d 5d
23 6 R 4
=2 FUAHRAL 0.190 £0. 054 0.352 £0. 022 0.399 £0.015
Control group
9 SH4

% E!]?J:E 0.201 +0. 025 0.389 +0. 023 0. 407 +0. 032
5% Chinese herbs group
10% 22
10% Chinese herbs group 0.204 +0. 030 0. 388 £0. 030 0.411 £0. 028
15% 22
15% Chinese herbs group 0.195 +0.014 0.375 +0. 035 0. 401 £0. 030
5% 2 + BMP-2 41 . -
5% Chinese herbs combined with BMP-2 group 0.225 £0.040 0.444 £0.034 0.474 £0.018
10% 1125 + BMP-2 41 A A
10% Chinese herbs combined with BMP-2 group 0.221 £0.027 0.401 0. 029 0.447 £0.036
15% 124 + BMP-2 4
15% Chinese herbs combined with BMP-2 group 0.202 £0.023 0. 389 %0.042 0.413 £0.012
BMP-2 4 }

il 0.214 +0. 025 0.407 £0.017 * 0.437 +0.037%
BMP-2 group
GiHE F=0.749 F=3.877 F=4.612
Statistical value P =0.633 P =0. 004 P =0.001

VS F IR © P <0.05, " P<0.0135 BMP-2 414 H: 4 P <0. 05,
Compared with Control group: ® P <0.05,* P <0. 01 ;Compared with BMP-2 group: 4 P <0. 05.

2.4 44T UG UCB-MSCs ITE A28 1k

UCB-MSCs £ 511555 3d Je , & AL 4l 53
A UL B — R AR T AR ST 5 T ML 2 M | Bl b5
FRBI IR 2 MY 37 5 T8 A Mk e B i £
Ll 5% %M R 25864 BMP-2 40 K BMP-2 #4045 N
W (F 4c 4d) , 5 50ER 355 UCB-MSCs 3 55 46
W45 5AH— 20, B A F AR A3 R R B 25 1 Vs B
BMP-2 7] %S UCB-MSCs B 501k , 3t BA B A 3%
IV o

3 i

() 7 J5 T 240 e e e A R B R B, AR E 1Y
1 S C o D 1 k= e = N =N | N
M, 932 N AR YT SRR Y LS T
Feapl) | BEE WS REA, R AR B BMSCs £ i
KA BE B AT W5 A G T [, HEAFAE = TG
AlRe, — HAE MR ILo 005 R 590 B0 5y LA Rt I
Rz 2] 7 i, AR R, 5 i A 3 47 7E MSCs,
HARpES BMSCs AL, A RAE J7 1T A A i |
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a: I b: 5% 2]
a:Control group b:5%Chinese herbs group

c: 5% Ey+BMP-24 d: BMP-24
¢:5%Chinese herbs combined d:BMP-2 group
with BMP-2 group

4 HYITHG 7 d UCB-MSCs
JEA22ARE ( x40)
Fig.4 Morphology of UCB-MSCs in each group 7 days
after the intervention ( x40).

BEGAR B2 A SRR T 5 BMSCs A H, A4
K% UCB-MSCs 171 5 1fiL i MSCs 75 /> 85 37
FENE KGR L AN i A M AE™  fifk UCB-MSCs
IR, IR G AR R, E B UCB-
MSCs R FH T 414 TRE () S EEIR 1T,

BMP -2 JE A2 B T BRI 3 0 40 o T A
RENAIME S T2 —, FIHES i
BMP-2 1 Tet-on 18955 5 244, % YL it 1l MSCs, 7 i
FAEIE MSCs #4518, HH 75 545 9% 2 G R MA
KL ARSI RUUR, 5KFE" L BMP -2
TEEA4 10% 15% F1 20% FBS [3: 3 4T, Al i
FAEHE BMSCs H4%H , {5 BMP-2 4 1 IR M | 45 5
B, B AR B, BRI T e B 2 TR R Y
N

HBE AR B A EEORG  4 B AR
BHZ AR, 1 4 A LA 25 2% B AL 220 S A 4
Mo, —EAR L A A SRS S T
MR N AER R UEAT T8R0T, 42 B R 5 T g e
I NMEH BB EAT R —M, K& T4
JEXT B g A S AT TR, IR R TG
SLHBIFS , 45 R B AN B Bk 2 5y ] 4RI
PERE T AR X IR A S e 1 e
WA T N TR A AN A R
FRAEHMNES H:BA 25 24 0 {2 2F K B BMSCs #4582
AR PR ANE T 2 7E MSCs 1R WA G RLE 4
TRy HA =R,

HET, B EEARE” B RS Ee S T 40
FHENE B 5% £ % v fE BMSCs, % F UCB-MSCs 5
BMSCs [yt SR O 5, A 55 0 40 B RS vk G2
JHT UCB-MSCs RSN 3G | i 1 A= 3 BE IR F 7
IR = R N T < - ol v i 1/ R RN () 7 N A &
AR AT R RS 14 BRP A RN E 2R T OF
A B R 3E MSCs 1951 B a2 11 43 A i VD AVE FH i)
BMP-2"") SN PR ARG 5% UCB-MSCs 3458 X B
BEBUE R, Oy TR SEE R b I e
PRI B BH ; 26045 | Ll 88 PR RE AR BRI R A
B3 FIAT 7 0T 385 B A ) 20k BH A3 BH 2 B P
BITRH ; 8 5 FOAR £52 0RNEF, 2207 R 220 B JEOKG |  A
flig 2 sk, BACHEIE R W AR AN
Ol R 2 s A s H R Ty I RE LR
i MSCs 345 , & [n] i 534k

SER AR R W] A SR 72h J§ UCB-MSCs 2
PRGN S IRIE |5 d I 4 M A5 2 i 4 22 HL% AR
K, 7d J5 Al WA LAY MSCs /NMEVR SRR K 2
JAnt 2 REERIE, RHERRA K AERRFR 3d 1)
ALIRE] 70% ~80% Rilfy , B — , IRIE R &,
gih Rk, RIS T4 A KIBSFFIE
MTT %55 57405 25 1075 36 A BMP-2 7] P [a] {2
HEARSMEFR UCB-MSCs 3458 , 4N Hh 24 17 fefE
WeRE R 5% BT e B PE T HUS 55 3 K. [RlAT,
UCB-MSCs 45408555 3d J , & 440 iR 25 3] Ol
B — R AR I AR B T IR M Z M, JLLL 5% #b
B RIS BMP-2 20 5 BMP-2 ZH%5¢ Jg WAt | $2 7 %h
B 2 1M B A BMP-2 7] 5§ UCB-MSCs AUH 4
b, I HAT PRRIZLN

ARWFFEHI AL B UE T 40 24 I B BMP-2
AT R FIE A SN 3G 32 UCB-MSCs Y458 | 3 i 8 17 %b
B T 24 I B AN TR B, Ry I S [l i A At
FEPAE T IR, FRATT — 2R E S A T4 B 2l
MBS BMP-2 55 UCB-MSCs 5E [ AT 43 AL BT
FEERIT D ] 318 2k B ELARAE HPLED, #8578 DL B 3
HABE OB RURE T FEIC S A R A R B 2 e
HLT AR A R A
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