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B NO M4 /. TP 25 BREIH R/ E I &
i NO K, #, TP I NEBEX MRKIEEF.H
NREFZFHETIENL INOS FMHER ;TP BT
H NO 5SE B h HMEMER . OONO™ £ L,
XA S RGERPER.

FHRENA, TP B RPBHERE, ME A b
FA R B AR AR BT AL, 0 o M kL 4 B R S B
# NO s BER, B /R 31RO FREGE R

e, TP EN—MRBEFE . RAERHXREY
BE LT RRETR. ABRAEY RIGKA®
RETHEMENZRKE.

References:

[1] Hallenheck J M. Background review and current concepts of
reperfusion injury [J]. Arch Neurol, 1990, 47(11): 1245-
1254.

[2] Antosson ] B, Fiddisn G R G. The role of the gut in shock
and multiple system organ failure [J]. Eur J Surg, 1991,
157 3-12.

[3] LiLZ, WuJL, HuZL, et al. Effect of tea polyphenols on
myocardial ischemia reperfusion injury in rats [J]. Pharma-
col Clin Chin Mater Med (PZZIES5HEIR), 1997, 13(4):
21-23.

[4] Yang LS, Zhou Q, Li W P. Neuroprotective effects of iv tea
polyphenol on cerebral ischemia reperfusion injury in animal
models [J]. J Dalian Med Univ (KE B R K% %K),
2004, 26(3): 170-173.

[5] FangRY, Yu Y H, Shen G Y, et al. Protective effects of
tea polyphenols on cerebral ischemia-reperfusion injury in
gerbils [J]. Acta Biophys Sin (£ B ¥ M), 1997, 13
(2): 309-314.

[6] Chen W J, Wan S Q. Current status of pharmacodynamic re-
search of tea polyphenols [J]. Chin Tradit Herb Drugs (¥
B2, 1993, 24(9): 493.

[7] XiWB, Tu WF, He J, et al. Studies on intestinal tissue
and extra-intestinal organ injuries induced by whole intestinal
ischemia-reperfusion [J]. J Pract Med (EH AR L E),
2003, 19(2): 126-128.

(8] Han X, Xiao F D, Yu M. Effect of pyruvate in intestinal is-
chemia-reperfusion injury [J]. Chin J Pediatr Surg (Hh4/h
JLSMBH &), 2000, 21(2): 111-114.

[9] Wang S J. Activiation of neutrophils during acute period of
burn [J]. Foreign Med: Trauma Surg Basic Probl Sect ([
SME¥ . RIS 4R R A BB ), 1998, 19(3): 151-155.

[10] Buege T A, Aust S D. Microsomal lipid peroxidtion methods
(11. Enzymol, 1978, 52: 302.

B A BHERAN HFCL EAREANER

¥ FLEAR

Q. IWRFPEHKE SEHE, IR FE  250014; 2. EERENEENHFEEHRN,.LE

100800

w E-BHEN BSNAAENARRRIERERMM R HFCL MM K J AR R L MR W, FIFAT 253 #h i £F A
MAFIEH. AE RARKRABANEORAXFTERNEAGEN HFCL ARAPEREARRINER. ]
ATHE R HFCL i Go/GJRHEA S M1, RFMBBL M HFCL & 9 MERRRB LA, S HTHE. LAKE
HE# Ras XEEH BAREA A/C.RATRRB AN RRAERNE . ATP 4B KEHKELR P2 #
CCT, FRMEM KA AK cc BAEFH Bax i A5 8EH HFCL M58, /AT HFCL $MB& R4
MEREARMAERMBEORS FHBMER, R HFCL KR AH. MH HFCL W, BEREHLEH.

XA AHHE; BMERAN; HRNE; BEaRAY
THEHE 0253 - 2670(2006)08 - 1206 - 05

hESH#E . R285.5 XWIRIRE A

W A6 B 39 :2005-11-23

EAME - EXARMEESEHME (30271617); £EEHDEMNFESEHTE (012019)
EEMGA B FQ960—), &, WIEFA BN, 0L, FENBRAER> FIRHMTR.

Tel: (0531) 86253861 E-mail: guop86@163. com

«BREHE FHARBE Tel: (010) 66932211 E-mail; sqwang@mic. bmi. ac. cn



% # & Chinese Traditional and Herbal Drugs # 37 % & 8 31§ 2006 ££ 8 A * 1207 *

Effect of paeoniflorin on protein expression of HFCL of human bone marrow stromal cells
GUO Ping', WANG Sheng-qi*
(1. Shandong University of Traditional Chinese Medicine, Jinan 250014, China; 2. Institute of Radiation Medicine,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: Objective To investigate the effects of paeoniflorin on proliferation and the protein expres-
sion of HFCL of human bone marrow stromal cells and to discuss molecular mechanism of blood enriching
functions of paeoniflorin. Methods Flow cytometry and proteomics were used respectively to measure the
effect of paeoniflorin on cell cycle and protein expression of HFCL. Results
HFCL from G,/G, phase to S phase, increase proliferative index, up-regulate nine kinds of proteins, and
down-regulate five kinds of proteins of HFCL. The proteins up-regulated include Ras-related nuclear pro-
tein, lamin A/C, isocitrate dehydrogenase 3 (NAD"), triosephosphate isomerase, ATP synthase, riboso-
mal protein P2, and chaperonin containing t-complex polypeptide 1. Conclusion Through promoting
HFCL proliferation, acting on multiple protein targets, enhancing the synthesis of cytoarchitecture pro-
teins and the expression of protein chaperonin, increasing the energy metabolism of HFCL, and suppress-

Paeoniflorin could promote

ing the apoptosis of HFCL, paeoniflorin plays indirectly blood enriching function.
Key words: paeoniflorin; bone marrow stromal cells; cell proliferation; proteomics

AATRZHEM M FFED BN 4 RBFZ—, A
Z5# (paeoniflorin) BEAANMEERYR S HA
M EPHETEREC L ERGEESMHERM.
MREBRAHERREEBFHEAERKBETFHE
IR0 AR 4 b B B v i AL A O S Y L B R A
HENEREREREANRER D, *HFREXA
EARA¥HEAR NEEREARKKE LHRITAH
FENABBERATERETAME (normal human
bone marrow fibroblastoid stromal cell line,
HFCL) EHRRENEW, LB H X HFCL
B 1 R B R I B 43 F P
1 ®H
1.1 29 S4E WA P EAHEDH &R E R,
FREH 99.0% . AR MEHK IMDM 3R H
ATEHEM N 5 meg/mL MEBR.BIRELA.
1.2 #MR HFCL R\ FEFMKILEHEERA
M, P EEER MR ETR T ERRARE
R EHEZENEGERFEEARFTNERE ER
F& 10% B4 mErR IMDM 55, KRy
AT EUER B4R
1.3 FERXH KLES . IMDM B3R HG 4 L 1E W
B Gibco BRL A 7], BiH§ Mg B Roche 22 &, P94 Bt
B N, N'-B X XUP5 4 BE R  Tris-base . i B R & .
WO EZ R+ h M (SDS) RR W&
##% B 2b . Pharmalyte 3~ 10, @ & T & & (immobi-
lized pH gradient gel, IPG).IPG 28 v . (%48 5t 4
FREE AR Marker Bl JIER . RBESH W
B Amersham Biosciences A% . S#H B R Z Bt
MW B Acros Organics A8 . ZIEWM A Fisher 24

F, BLPKER B Pharmingen 24 8] . HARKH
= i el

Napco—5410 CO,355:48 W B Heraeus A H], &
F 5 X e Bk B v Uk B S PR AR AL B R ] Amersham
Biosciences A B EHRA¥HRAERENLE: Ettan™
IPGphor & B £, Ettan™ DALTsix _MEHH
WAL, Multi Temp I JR#EHEFF /K, Processor Plus
Base Unit 4 H 31%4f4{%,Image Scanner Y.
2 A&
2.1 AHHEMNBMNHE . 8 EH MTT BRME R
Bk 4y 54 0.007 8,0.015 6,0.031 3.0.062 5.
0.125.0.25.0.5.1, 2.4 mg/mL % &% HFCL
HOE RPN ERE R BN, RRERELE
0.008~1 mg/mL M#Hxt HFCL M HEHE B
FERRHAEA, KPR E 0. 031 3 mg/mL &
R R, FEX—FNETEASAHEAR . FREL
REAMPHRRCLAHFENYEPRHESNY
GHERESEN 0.265% . EATAERAALHE
WeEE R 0.082 9 pug/mL . HHMA LR, A& MIEH
IMDM B3R WO AT 25 A7 B (5 mg/mL) 100 %
BREERSHTERN AR .
2.2 WA EHHES L THEERY
# HFCL 418 MIEFE 25 e SR , 4%
B AX 1044, & COEFMBR 24 h, BT
B, MR E 48 h, # 3% RME BT . 40
M4y Ry MAMAEHE (KREWREN 0.082 9
pg/mL) 4, B4 4 HAK, FRAD )G 9RO
F 12 h, WHLYIM, B0, RFF LW, PBS R4
. A 300 pL & 5% I HY PBS, FMA 700 puL
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EKZE, EARS,—20C BEMK 48h YL,
B MBS, PBS %k, A 100 pL RNase A
VAW, 37 C KIBHCE 30 min DAL RNA,IDA
500 pL BUAL TR BE RS, @ Y6 R B 30 min, AW 40
A AT 5 Y AR I, 4 W 45 40 U B B DNA KF . 3t

HAKEEER PD.

_ S+Gy/M .
Pl=G G, 751G, /M < 100%

2.3 FABEARYU%BEAREERELR

2.3.1 HIMIHESE R HFCL AR, BT
Xt 8 KB HFCL g A 50 e SR,
BREMH LX) HH.COERBRE, TR
80% Ja BT I R, AW EH 48 h ¥ 3% &
MG FRELERTE , S A3 BAMATEFA.
Xt BB FRW 12. 1 mL, AT H A ML 12 1
mL . A5 253 B AWK 20 pL (R REIKE 0.082 9 pg/
mL), HHAZ)E 37 C.5% COEFHUERTE
24 h,

2.3.2 BEHRER.WEARTEOE,.PBS Kk
S HAEPE., BL ., FLE. MABBERFER,
WRIFER 3K, MA RNase A, )KIB i E 20 min,
4 ‘C .12 000 r/min B.L» 30 min, B F & ¥ . A Brad-
ford M EEARME.

2.3.3 XAEHEK:HKEE 3K, IPG (pH 3~10)
24 cm, RABHHHKE. BEF 2mg BEEHRHH
HAMWEAREBRBSHE PG BEABRKBEERS
HIT—FEERAERK, BkSH.30 V.12 h,200
V.1 h,500 V.1h,1000V.1h,8000V.13h, IPG
B &P S A DTT Fh ZBikE 0 V& W P&
15 min, ¥ IPG R&E THAH 12.5% SDS-BRE
B (FRREER) L, #4758 —m SDS-RW
BB R H k (SDS-PAGE) ., BikZ$:80 mA,
40 min;100 mA ERBEEH F SDS-PAGE B
RN .

2.3.4 BERESRE . ZOHRRTEREGBRE 6
h, E DR EREABEEA 12 h,

2.3.5 BEEELW KRG CE . B#ER, 20
mkEE., ZREARSRELEN o£5s B85
HaRA c BR.

2.3.6 MRAEBHLUENE. U TEREREER
L B B I EE U, R T BR S B R 8L

2.3.7 BBERREESEAR - MANERNKY
UK BRI SUEBIES S BRI EE T SHAM
LB H . K REIEE http://www. matrix-

science. com,

3 &R

3.1 AjZHHE X HFCL 40 H & 3 0 % i - 45 4 FR 5K
KR KT E MBI (proliferative in-
dex, PD WFE 1, W, 5xBAME AHHEA
Go/G B4 I B Z [ (P<<0.05),S A4 E EFH
B (P<0.05), AZHRE B ERE HFCL 4%

BH (P<0.05),
£1 S HFCL AMAMGEE G+s, n=4)

Table 1 Effect of paeoniflorin on cell cycle

of HFCL (x%s, n=4)

RERKE/ HRAR/ %
Pl/Y%
(}q;'lllL_l) Go/Gy Go/M S .
R - 40.808%4.914 13.008+6.176  46.183+1.427 55.19244.913
GEL 0.0829 34.28041.901* 14.770+2.405 50.948+2.232* 65.71941.900*

5xtRALLE: * P<0.05
* P<0. 05 vs control group

3.2 AjZ#x HFCL EARREME W A H
%t HFCL BARFEEMEWALE 1 f% 2. 2504
a1 B.3~62.8~10 BFl 12~14 EFEAFES
2B Ras H LB E H Bax. BRIF BRI 3. B4
EEA A/C.CCT.RHEEAR. . BBRAE RN
B cc BT . REAKEAR P2.RAER
JKk ATP 8.

4 itig

AWMELERBR A HERHE HFCL H G/G,
WHEA S B, BEEE HFCL MRS, IFEATY
ZHEERNFE.

Z WM AR W, AT 2 H R HFCL #i¥
HEORAYHRRER . NHTFREHEEDK
EAR P2.SMAREHEARMEQRS FHA
WEE., BEAKESR P2 REZ4E 60S XiE
HEHARBRS S EEEREYE B, EREE KT
BOREETEHRA, CCT E—FMBERELFH
18, B F MR B IREIT BB . CCT REKF
S KEEEY, LRIEE,CCT WEHRK
mRNA ZAEMEAK S EE G /S HHIR
S #in3F L. Ras HAXBEHR M/ GTP 4
4FH,BT Ras BEK . EHARSHAYPEL
e, AEAREYRNEE, B4 RNGEEN
EMMAREEENERAE R, 2 584
DNA & RAMAMEANER. BAREANRAT %
BRGENEREED S EEREE RARSH
MEREZXEIR AMRBR,AHHEFHFCL
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IPG 3~10

JoVd-sas

IPG 3~10

q9Vd-sas

A-xBE BAHHEA EPEMEOHLARRE-ASFRBEARNHTA,IPC KA oH BEHERAAR 3~10; EMHA@
#i 3k FAR% 1M SDS-PAGE 7, M4 FRBM LR T ZHH/ AMAREORAEOR marker; HPRFREREOR

%S

A-control  B-paeoniflorin group

In figure, horizontal arrow on left side indicates direction of 1D isoelectric focusing; from left

to right, pH gradier'n of IPG strip is 3 to 10; vertical arrow on left side indicates direction of 2D SDS-PAGE, molecular weight is

decreased gradually from up to down; protein points in vertical direction on right side are protein markers; numbers in figure are

serial numbers of differential proteins

1 HFCL & A RX [ &8k E i
Fig. 1 Two-dimensional gel electrophoretogram of HFCL proteins
F2 HAFFMBHFCL £RREFARMEE
Table 2 Identification of different expressed proteins of HFCL induced by paeoniflorin

- . ,
EARE AR (L) /% I ME mHA HuaTr K& FHE BEHRK
F5 Xt B4 A A RE ER  =E/% 2K
1 0. 0404 0. 002 0.096-+0.018" gi132425497 66 7.16 25 207 5/8 12 Ras HXBEH
2 0.073+0.013  0.14574+0.025* - - - - - — —
3 0.103+0.006  0.0361+0.004**  gi]|20631967 54  8.39 18 117 4/10 29 Bax
4 0.023+0.004  0.03740.010* gi|5031777 71 6.47 39 566 8/22 24 RITERRER
5 0.03940.004  0.090+0.016* gi15031875 156  6.40 65 096 20/34 34 BFEEH A/C
6 0.03940.003  0.21940.050* gi|5453603 185  6.01 57 452 28/73 56 CCT
7 0.14040.025  0.05840.038* — — — - - — -
8 0.15240.002  0.298+0.037**  gi|10434254 66  8.14 34 455 11/44 37 RRAELRE
9 0.14740.003  0.324+0.057"* gi1136066 122 7.10 26 609 . 12/32 55 BRARRHN
10 0.0564+0.002  0.011+0.006**  gi|10120601 60  9.91 8571 5/24 70 A cc BELETF
11 0.056+0.008  0.02840.002* - - - - — - -
12 0.15240.049  0.30230.007* 114506671 75 4.42 11 658 5/18 60 BEAKEARKP2
13 0.0974£0.011  0.03130.013* gil41471222 52 8.51 91 308 9/22 10 RAOEH K
14 0.1374:0.006  0.214-4:0.001" *  gi|4757810 86 9.16 59 714 12/34 28 ATP &8
Sxt A *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group

M EEKEER P2.CCT . Ras HIXBEA LK
HEBEALBDETE, A2 2B 88 2 54
W, MERERASHELNER.
BUETFRE-REAFBLEELBARS 5%
BERRERMOARETFBRE. 2RARBLE
H1~5.EMARREEL 1-17.3.38 EHRET
ce BILETF. ERALATHERET . FEHELE
FHEEMBAERX, ENMELHEERAEST
J5 T8, 040 ) I /48 40 M 38 A, £ 3 0 T 40 B4R
B Gl s R B m T HRHEASNEMm. &5

RER,AHHME HFCL ) cc BUBETRARE
B WSS T X R L R AR A

Bax BHEAT RESBTREZRAEH,
FE X+ T3 B N B Bax & MR BT R
B ERNEEL S R EEREBILES
Yy, BN SRR RE T A AR R A R
BHRAKREE CHATERE T RATEDS. 5
Bax FiAMX 4 B 6T, Bax/Bax Z RN, {2 A
TRE . AP B AR H A4 Bax &H KA HF-
CL RXBERL, ANTi# HFCL ZIRKIHT.
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CRBEAREGERE HH S RAREEE
RUWEEAIBOEFRRE. RITEREEH 3 E
ZRBEFANXERS, KEEZHFZTHRET &
Pk ATP AR EHRE BRI RS, A A
BB SO Ik BRI F L A6 Rk ATP &
REE.ARRER AHEEEE LARTERE
S8 ATP 487 HFCL g%, R AW,
BEBE R A IR

EHRERRAUAGEEATERERAR
EHELREA EHAREHNEARNSRIE
HE 0 FReB A2, R ¥ HFCL MRER R B, 1
# HFCL W, R#E A EMMIER . 2 REHAEE
H—BTHEPHRAGAFERAMBRLR HXTH
REARSTEANEYEDEBR, yEBEAZ
0 L B 4 F HL SR LR 4R .
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# E.Bf BIREAKEEE (ray cartilage glycosaminoglycans, RCG) BIIRE . 4B 5 4ifb 77 36, F W 4 #3t
HAEYEE. Ak RALKRIER ARSI, BEE, Sephadex R AENE SARBLAKEZH,
g HPLC BERMM A FHRBENR B SGET Lewis MR/ BAEN W LB 4 H4EEERK (Saline) 4. R FH
# (500,250,125 mg/kg) SLAK D LA FBEBM (CTX.60 mg/kg) A, MENFMBEKER LRMEEK
B HERREEWEBERNER, R AR LEREITEMEALAMOLEEFE MVD), kA RT-PCR B
BWALSMEARLERKEF (VEGP) B2E%X. R £ HPLC R, AN NBE—Z W HRESHH06E 99% U
L AYBRHERNERER, 5EBBL KA REREFBADRNPEERKBR TS, FRENEE WHY
MBEEBBKARKRERBE (P<0.05.0.00); SABBKALE TAKESEERNEL MVD BER .
VEGF mRNA RiAKFRBEFRMK (P<0.0D), it MAKEBZHABMH DR Lewis il R R WE KM%

B o 3 77 0 5 B 0 I TR AR

XA MAKEEW; Lewis Iifl; MMEHEE MVD); EARERKETF (VEGH)
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Isolation, purification, and biological activities of ray cartilage glycosaminoglycans
GUO Bin', HAN Guan-ying®, LI Zhi’
(1. Department of Ethnopharmacology, Basic Medical College, China Medical University, Shenyang 110001, China;
2. Jinzhou Medical College, Jinzhou 121001, China)

Abstract: Objective

tivities of ray cartilage glycosaminoglycans (RCG). Methods

To explore the methods of extraction, isolation, purification, and biological ac-

RCG was purified by guanidine hydrochlo-

rid extraction, acetone fractional precipitation, ultrafiltration, and Sephadex column chromatography. The

purity and molecular mass of RCG were measured by means of HPLC. The model of mouse with Lewis
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