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Effects of component combination in Siwu Decoction on proliferation of human bone
marrow stromal cell lines HFCL and hematopoiesis-related gene expression
LI Ying-fei, TONG Li, LIANG Qian-de, WANG Sheng-qi
(Institute of Radiation Medicine, Academy of Military Medical Science, Beijing 100850, China)

Abstract; Objective  To investigate the effects of component combination in Siwu Decoction
(CCSWD) on the proliferation of human bone marrow stromal cell lines HFCL and hematopoiesis-related
gene expression and to probe into the mechanism of the stimulative effects of SWD and CCSWD on the pro-
liferation of HFCL cells. Methods MTT and FCM were used for assaying the proliferation potency and
cell cycle of HFCL cells, respectively. A human hematopoiesis-related cytokine oligonuleotide microarray
was prepared to investigate the diversity of gene expression of HFCL cells in SWD and CCSWD groups.
Results The energy metabolism and proliferation potency of HFCL cells treated with CCSWD were more
prompted than that of the control group. Meanwhile, the percentage of HFCL cells in G,/G, phase treated
with CCSWD was significantly lower, while the proliferation index (PI) was higher than that of the con-
trol group. Compared to the control group, expressions of IL,-Ra, NF-«kB, and TPO were up-regulated in
CCSWD group. Conclusion The proliferation of HFCL cells could be facilitated by CCSWD with up-regu-
lating the expressions of IL;-Ra, NF-«B, and TPO.

Key words: component combination in Siwu Decoction (CCSWD); cell proliferation; hematopoiesis-
related gene expression profile; oligonucleotide microarray
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EENEE R N AR . FMARERST A
25 % B 1R 48 5 B R ) RS il T BB Y 1
AT AEBE RS AT T I8 /D B I AH 5% 40
BEFERRLE FH4AFRRA 2L AERR
BRER, XLEFEMHINEBRES N 3 K. RHAK
AR BRI 5 S VR T 5 5 R UL 40 MO TP R B4 s A
MM REED . AT E T F R R A B,
SR FEEE R BRI UG LF R H X ANF
BER R M R HFCL 40 M3 78 i 1E A B 3y H B
RiXEHZ W .

1 #H

1.1 A A& WG HBME. SH. 8751
SR, WA WAL RRCESE 24%5
HFHRALERE . BOOFERAF R HLE B
BREBME 15¢.4H 10g.HA 10 JIIE 6 g,
ZKBU BB YRS B AR 100% 2 (BRI & A2 1
g/mL), & 4 C R7F. MMEFRN, BTRE.
L2 MYBAERSARRESENE PR,
A B E RSB E P E S A &R
FEFT R A E S ra . F HPLC %48 30 mL
PP & R 1 002 mg FTBER 6 mg ATE5H
79.5 mg, BT XE A B EB 30 mL WY HHB
FNNE 30 mgh, RS MFE K IEFRBIE RN -
PIBHES : JI|ZE : 25320 2 004 ¢ 12 : 60 ¢ 159
R ERBEREN 5 mg/mL BB 4 C REE
H. SRR, MBS ERE.

1.3 EFZEEAR KZAAS: MTT (Sigma 2 7]);
IMDM, B & i #& . Trizol, Rnasin 40 U/ul, ¥ X
Gibco BRL /& &l /= & ; Super-script 1 i3t 5 % B
(200 U/pl., Invitrogin 2% #]);Cy3/Cy5-dUTP (1
mmol/L, Amer-sham Pharmacia); fH X} B8 LUC
mRNA Jith i 7 5256 % il 4 . Mill—Q Biocel ##
4k 2% (Millipore /A &), Napco—5410CO, 15 FF 5
(Heraeus /3 6)), Wallac 1420 B§#R{ (FF2P=5),
DU640 # MR & B % 5b 43 #7 4L (Backman 24 7)),
GenePix 4000B F9#%1¢ (Axon Instruments, Inc),
GenePix Pro4. 0 4 tF % & (Axon Instruments,
Inc), HAhEM ¥ E = a4,

1.4 KA AEBEERAMA HFCL (f# HF-
CL) RBETEFEAMILEHEERAMR, i EE*
BRI R T EFEHBEERY A ERF.
BHETH 10% B4 fiE IMDM B35, LB ¥ H
Ab F %ot B4 B R 4

2 HE

2.1 MTT ¥l & ¥ %k R4 4 & % HFCL
o M T VS 1 BB R 45 ) HFCL BRI £E
96 FLIEFR S, HILEMIEFF W 200 pL, & 4X10°
M. & COMEHRAME 24 h, WEMM A KR
SR BEMBHEFR HEHE 48 h, 4 HH
W G, B 3% MEHFR, BALBEBEAER
K 200 L, M FHLE RS HER 10 MAHH L
REWEARHR 0.25.0.5,1,2.4,8,16.32,64,128
vg/mL, 4 8 MNEIL, BIRA KM BB
A ENHA, 37C.5%COMMBERET
B3k 48 h 5, B MA MTT % (5 mg/mL) 20
pl, 4@ R 4 h, BL, FEER . BIMA
200 uL —H B W, &% 10 min, 75 BEEE G 5 & I
M EF YK 490 nm W E K ALBOLE (A ES, i
B A K E,

A KERER = (Aay— Asn)/(Agn— Azg) — 11X
100%
2.2 WAL MANE ¥ 5 44 % HFCL 40
R e B ) 45 80 HFCL B R IER7E 10 cm?HE
FD, EHEMERER S oL, & 2X10°1M K.
% COBHFME 24 h, UBMKAKRSR I,
BT MR TR IR 48 h AL TE G,
B, %y 3% MEBFESAEA . EYE LY
GFRSAE 3 H, WY BHARBIRER 32 pg/
mL Y H I ERTHELRBEEN 8 pg/mL,
A 6 M, RSEEOLEESE 120, 0.25% BEEENNL,1
R A (29 1 X105/ 408 9 & 70%
ZB, T —20C BEE4M 12 h (ATRF 2~3 D,
B0, Fl PBS MMt RBRZE, B OENARERT
1 mL PI 33, FEYE 30 min®, FARHHRN
W4 4R DNA K B ER (PD,
2.3 PuYimREAF RS H A HFCL 2 EH &K
b2
2.3.1 BEHFRREGFHH % )\ Genebank &
HER 42 A BEmMHEXHARAREFERK

mRNA 51, il Mprobe ${F Bt & B, K 40

mer , % Blast 5347 M H o 3 ) 5 A R SERHT
R . AR S -EEBW B H RES . 3XSSC
RAEERE BT E 0.5 pg/pl, ARECERITAT
ALBEARMEEAER EORESRSH.

2.3.2 BHARICERE B A M H & H HFCL &
WEME S o’ BEFRB P BHEMERR 12
mL, & 1X10°M 4. £ COEFFABF 24 h, M
BEAMAERKRRER G RLMFEHRRR, AEBE
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48 h, ¥ B MEZE G 3. & 3% MEEHRE, 2
HEE. WG RN GERSEE 3H, WG
KRIFBWE 32 pg/mL. WY G ILHF B 4185 4R
BWRE 8 pg/mL, B4H 2 M, 4RERLESR 12h. %
Trizol R 6 BH 45 2 BU & 20 40 L 4 5 RNAD, % 4h
ARRTASI RE S R R .1 Y B AR B B R
KT S RNA BER4D, BMEHE RNA 4
80 pg BF EP &+, 4r B AR B LUC mR-
NA 0.3 pg #47 R % . Cy3-d UTP #rid s B4
cDNA, Cy5-d UTP #RiE AR 424 cDNA, ik
SHEE 2 K. cDNA =HRT 2 L KFEH.
2.3.3 /X WGOHEMY cDNA HE 5 6 pL 32
WAHRST,96 C /KB 2 min 5L EIVKHE. ¥
ZEMZS H4Y cDNA BE LR F ESAREH
4 cDNA HERXBRE WO AE R £ %
HAHAF BTHEHBEMNERLEH 42 C £ 3
h 233 5Ede, 4y HIASEM A (1XSSC, 0.2% SDS),
PEH B (0. 2XSSC), B C (0.1 XSSC) 6 FF ¥k
FLERTH,

2.3.4 BB L BH XY R T GenePix
4000B HEA HHE B, GenePix Prod. 0 73 8 4
SHAMPUE ST E R .

2.4 FAEALFE MTT SE 53 = 40 A A 55 56 F 4L
BT AR ¢« BB, ERYU 2+ FR,
ERFABEHE MM LM GenePix Prod. 0 43475
ke R AER (OWMHELEENES
KEBREHEZEDLE—-NKTF 600, HEHF 1L
B0, F—MESEKAT 1000; 2)ESHEEEH
AT 1.5 8T 0. 66, #ITHESH—LKIEN
AN LUC REZREN,

3 &R

3.1 WYmkE R4 A% HFCL 4 g5
MR HEE R :1.2.4.8.16.32.64.128 pg/mL U4
iR 44 B E R HFCL 4 9 3 58 16
H. 1.

3.2 WY HmkEmRSHAXT HFCL 4 i 8 3 8%
W 52 M, NYFAL T Go/G 840 i
B4, PT W B 8K F2 B4 W m sl d
FHLTF G/GHMAREESTFEH4A,.PIUE
EATFEAL . ZFHNUY G REAESSEAEHE
Bh T 40 ol o B 5 (R I . WIBE, g 5 H
B HAHEERABE, WK 2,

3.3 MYFmERS A3 HFCL 41 i R A 1E 1)
Eu . EINREREREZE RN B A, YA

®1 NYWHLERSBET HFCL HARIEHEF N
FIRHER ts, n=8)
Table 1 Stimulative effect of CCSWD on proliferation
potency of HFCL cells (x+s, n=8)

F: | AR A WHE/%
/(ug » mL~1)
=R — 0.13640.038 -
pagiil — 0.558+0. 096 —
HERSUAE 0.25 0. 63740.129 18.51
0.5 0.65340.077 22.33
1 0.756+0.110* * 46. 82
2 0.86140.157* % * 71. 45
4 0.989+0.205***  101.86
8 1.02940.103***  111.18
16 1.018-40.221***  108.65
32 0.94540.051* * * 91. 39
64 0.9404+0.135* * * 90. 14
128 0.85540.175* * 70. 20
SR . ** P<0.01 ***P<0.001

** P<0.01 ***P<C0.001 s control group
F2 OMHLKFESSEEN HFCL HHEEM
BRI (xts, n=6)
Table 2 Effect of CCSWD on HFCL cell
cycle (x+s, n=6)

HHAR %

a PI/%
Go/Gy G2/M S
bog:] 51.25+2.89 12.33+1.47 36.4343.50 48.76+2.89
ki 45.4045.51 13.06+1.38 40.55+4.54 54.6145.51"

WERIEE 43.5643.72 16.4944.96 39.5544.32 56.04+3. 72 *
HxtBAkE: *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group
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Fig. 1 Scatter plots of gene expression profile
(normalized by heuse-keeping genes and
positive control LUC)
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GHMHEER, WYHHERRENERL
H104N WG LERSAFERREINERIL
H 34, BARgHrE R & 3 K 4,

£3 WmYWFHER 12h 5 HFCL Al RRIZEE
Table 3 Different expression of genes in HFCL
cells treated by SWD for 12 h

BERAH ey WEWYY : ZH)
ILg-Rb M73969 1.516 ¢ 1
L3 AF377331 1.549 + 1
IL;-Ra NM-000417 1.577+ 1
ILs-R BC051337 1.646 ¢ 1
Pre-IL;-R X02851 1.658 1
DLL1 AF196571 1.863 ¢ 1
NF-«b S76638 1.911: 1
TPO NM-000460 1.913: 1
ILi-R; U75649 1.975 ¢+ 1
TFR XM-052730 2-463 : 1

R4 OUHUERSEEERA 2 E
HFCL fiRERREER
Table 4 Different expression of genes in HFCL

cells treated by CCSWD for 12 h

HE LR W E HEERAEE 21D
IL;-Ra NM-000417 1.622: 1
NF-«b S76638 1.656 : 1
TPO NM-000460 1.776 + 1

4 itig

BB T R R R A M R 1 i R A R
L B R 60%~70% 38 5T 4 I 4
B BB F K% 40 a1 A A B B Ak 2 5 0 Y 2 0 T 4 L
R 54400, 3 I v m B A R EIEA.

EHREBANYGERSHE 0.25~128
pg/mL T 358 B B AL AT 4E A% 5 SR 4 iy HFCL 3%
WS, BT 8 pg/mL PATFAME/EREWRE KX
Ry KT 8 png/mL HBEZ YR BB 0, 3 3 AE R
MRS, XS hFERIARREMKRKET
HFCL R B X, WYHLERSASERT
HFCL 12 h J5, #% F2 84 Go/G, i 41 i B 2 W
A, 5y, R & R T HFCL 4 M
DNA & g, iR 7 40 a7 28 W B 7, X —1E
5z iest /N RE AR Ss G A S HK
YEFAEMI AT . T T Ak 2 B 4 A o 4 L 0
HMERE K FHRERNARALE S PLEEWE,
PHAHAE HFCL 54, 3 8 R {2 i HFCL &
P

mYmER A HEHE 3N MREILAME
W, HF L2 ZhEFLREBEA, B .87 3
S R, o 5 (LFR CD25) 2 IL-2 R a,1L-2

5IL-2 kA5 E32ES 5IRMAMYHEER
B, NF-kB E—MEEREZEF, X HREFE
SHERRIERBEREERE T SREEE
ABhthEEE/EM, L% H MEREE T
(TNF-o) S H4AME T, TPO IR 418 DNA
ARG Z F R AR RME LA RS R
BB, 338 0 A 4 S 2, 3 T 38 L /AR AR R . X
3 FHIVERIVTRE 5 W4 (R 5 B R I T 4 40 M A
R, M HI S B T A4 A A TR AR
i R A R A E R T HFCL 44
12h G ¥R HAERBLHEHERRE 3 1,
SFEYHE 104, RHUYEHTEEELZK
B EAMEEE . MEAERGHERET
W%, BT A RE EAK 3 M EEENYHE
HERE LN, RPN HERNLHSHEER
Y R BT AFFE— RE B X 56 AR, B O T DA R P B R
SR EARBRE T P AERILG SR AFER X
FRATVHME FHERE T PEHIERED .
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