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BH: it AS 3 Rbl X BBk B2 40 (HUVECGs) R E R . 53k IRShESR HU-

VECs, 2 5IF HIEE (BU) f1AZ B3 Rbl T, LA RT - PCR LRI % E & PCR DA J ELISA JrikfE i PAT -1,
TF F1 TGF - B, mRNA FIBE H 3k, &5 60 mg/L BU {§f HUVECs PAI - 1.TF I TGF - B, B H/K V- BHE &
mRNA 235 B E R ,80 mg/L AS B Rbl MW B B BU Xt HUVECs X F/ER . 45i: BU W] REE L B0
TGF - B, 5 5# S &AM L8 PAI -1 J& TF {33k, 358 HUVECs {25515 1t ; AZS B3 Rbl W] fB i 410 il 5 —
WARFEAR PAL - 1 J& TF 3535, 4 HUVECs, 2 IE L m 8k R G R IRE,

[ X#&ia ]
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[FESZ%ES] R363 [ XEkHRIREE] A

JF#% Bk P 2257 (hepatic veno — occlusive disease, HVOD) &
& Ifi. T 28 il % # ( hematopoietic stem cell transplantation,
HSCT) J5# W I R Ak, BALEEH H K % (busulfan, BU) i
f#if5 HVOD K4 A EH YRR R " | aldEsd HiR i B 4
VAR IR EOE WM #1577 - 1 (plasminogen activator inhibitor —
1,PAI - 1) F14H 23 A T ( tissue factor, TF) Fik{E# HVOD fj
KAz B MEEERKE T - B, (transforming growth factor
-B:,TCGF - B,) RAHEX — I BN FEHE T, ASEH Rbl
Re—Fh BRI, AR DL AR B B . A SK TG B e AR
Rb1 Xt BU Frat A Bk I B2 48 B ( human umbilical vein en-
dothelial cells, HUVECs) TGF - B, iAKW U &K H T s
S450F PAL- 1 I TF JKFHIRIE, i — B4R+ HVOD # &
L AR A Rb1 Bjih HVOD 235 Fah Fl LI 4R

7 B A E

1 5

HUVECs . N A 5E 21537 7 (ECM) ) B ScienCell 2y
Al HVHZESHE A B ESP Pharma Inc. ; AS B Rbl #RifE
MBI AR R TRHEARFTAELR (#5:1130 -
050102; 415 =98% ) ; FEHL G| ¥ 1 Invitrogen 23 &l B TH5 A
WFESFEE M — MLV, Taq DNA 2 & . dNTP i § Promega
7 ;PAI -1 .TF TGF - B, ELISA {57 & M B Assaypro A F],
2 Ik
2.1 HUVECs #9323 37 C.5& 5% CO, F195% =K 5%
Fa L ECM B3B3 57 , 0. 1% RGN 0. 1% EDTA 5 {kfe
R4 -8 RATER,

[WrFsHEF] 2007 - 05 - 08

[f&EIHH7] 2007 -12 - 10

NIBrE bk B2 M B % ASR; SHRBRRBOE mE Y 1; SEmBUEE; FUAERET B

Human umbilical vein endothelial cells; Busulfan; Panax; Plasminogen activator inhibitor 1;

2.2 %% BUREHEZI4HMKIKA 0.30.60.90,
120.150(mg/L BU) , Rbl F1 BU 3£ [FF i 5L 5434 0.80
mg/L Rb1.60 mg/L BU.20 mg/L Rbl +60 mg/L BU.40 mg/L
Rb1 +60 mg/L BU.60 mg/L Rbl +60 mg/L BU.80 mg/L Rbl
+60 mg/L BU,&4/A Rbl 30 min J5FEMA BU, 24 h J§
R LA M B SRR R S AR M

2.3 RT-PCR ## BU F# /& #) HUVECs PAI - 1.TGF - B,
mRNA & % i%

@519 F7 %)%+ PAI - 1:188 bp, IE L 4% 5’ - GCTGGT-
GAATGCCCTCTACT - 3', & X 4% 5' — GCAGTTCCAGGAT-
GTCGTAGT - 3'; TF: 210 bp, IE 4% 5’ - TAAGCACTAAGT-
CAGGAGATTGG - 3', & X 4% 5’ — GGTTTGTCTCCAGGTAAG-
GTG - 3"; TGF - B,:126 bp, IFE 4% 5’ - CTGGCGATACCT-
CAGCAACC -3, | X4 5" - CTAAGGCGAAAGCCCTCAAT -
3’; B — actin: 159 bp, IF X $% 5’ — CTTAGTTGCGTTACAC-
CCTTTCTTG -3', ]k X 4% 5’ — CTGCTGTCACCTTCACCGTTCC
-3’

QM Jr g fiiR (1) RT KB F:70 C 5 min; 42 C
60min;95 °C 5 min, (2)PCR XM fAZ : cDNA 1uL TaqDNA
B (5 x10°U/L)0.5 wL.ddH,0 17.4 uL.10 x buffer 2.5
wL.dNTP (10 mmol/L)1 wL MgCl, (25 mmol/L)2 L, E %
5|97 (50 pmol/pL) £ 0.3 wL, MM H 95 °C 5 min 3§
T, B2 35 MEIF, BFE 95 °C 305,59 °C 305,72 °C 30 s, 5
J572 °C 7 min £, FEYEEE 0.05 mL/L gold view 4Lk}
) 2% BRARVEEERE b YK , R P BRI B8 2R e BEOF BRI
EG i a7 BB G5 5.
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2.4 B % %% % PCR % Rbl # BU F & HUVECs
PAI-1.TF.TGF - B, mRNA & &35 4Hffl& RNA FHREL,
RT kK5 it & BUR AT, LR 3%t 8 & PCR [N
%: cDNA 2pL, ddH20 14.5uL, SYBR Green I 7% )¢ 4Lk}
0. 5uL.MgCl, 3 uL. k- FHE5I#4 0.5 uL, RF PCR, B4
#:94 CAEHE,56 CiR K, & [ PCR, 4id B7ELA KN E
& PCR {Y(FTC -2000) 58 A%, [F] B WR I H- 10 5t 4 486 g 4%,
S3HT CofE, 1R4E Co (AT &Y W= MR AT R A & .
2.5 ELISA 7 sk#al 288 L PAI-1.TF. TGF - B, & &
KF - FTAPUARS BRI PAI-1.TF J& TGF - B, BEFEEHL
W, ERER & BT, LRER 3R, BRE4H3 7
L=
3 GritEaE

BRI R 3 NEIL, BE AR + R (3 £5) K
N, LA SPSS12. 0 84T 5813t . P4 IE mRNA DR EH
FR RN R ¢ K05, £ IR A I TE EL R ¢ Ko

5 R

1 F[ERE BU %t HUVECs PAI -1 #1 TGF - B, B840
PAI -1 1 TGF - B, mRNA ¥J7E 60 mg/L BU FINSES F75
R®BE(P<0.01,n=3) k% BU K EH I mRNA 3K /i
TRE,RE 1, Hilg, AT 60 mg/L HJ52 LK BU T
187358
2 ASE% Rbl 3f BU & HUVECs PAI -1, TF #1 TGF -
B, mRNA F1ZF B RiXKFHIZMARE Rbl SERENHE
SXTERAML, 8 AS 25 Rbl fEA K HUVECs K
PAT-1.TGF - B, .TF mRNA B HRKXIHAHEM(P >
0.05) , 60 mg/L BU Fi[3 HUVECs 24 h J5 PAI -1 .TGF - B, .
TF mRNA FIEHRXFHIEM(P <0.05) , i —EREWAS
A Rbl M3, B AR E Rbl M #1/EAARR, W E
2, 5 BU 414,20 mg/L Rbl %} PAI -1 I TGF - B, mRNA
MEERETBEZW(P>0.05) (HA] BEREK TF fRX
(P <0.05) ;7f1 40,60 .80 mg/L Rb1 0] B E (K 3 MEPRHY
FIKKF(P<0.05) , HAF,80 mg/L 4HI5X 3 MEFRHER
1 mRNA K S HEKAZ FZHEE (P <0.05),
Ho®
HVOD & HSCT RJ5 % W3 L5, B EE 10% -40%
HIERE LT R EIA 100% , BAEARE 100 d HIET-HEER
24% 5 H HVOD™ | H ik, Bk Bhg HVOD LA#EE HSCT K,
HWrFT A, HVOD 3 3 i 72 5 T 52 P9 B2 40 Jfg ( sinusoidal
endothelial cells,SECs ) i 147 . & %iE J2 N F1 £F ¥ E IfiL AL 1 57 3
YIRS, Horp , SECs it RH R4 WIRSIE R A 03T,
DeLeve % 1 4F 5 B ¥E R AL A EBA SECs #if55/2 HVOD [ R
HRERE, 51 SECs S H X FE M HE HSCT i
AT 25 B R AE RN R R N, BUBF EH &
TR P B 45 T B 248455 SECs'Y . #4559 SECs B %3k
PAL- 1FITF, & AT ML JR #R 45 VA 0 M AR AN BE I 3805 , =5
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Fig 1 Effect of busulfan at different concentrations on expression
of PAI -1 and TGF - B, mRNA in HUVECs. A: electro-
pherogram of PCR product: Lane 1,2,3,4,5,6 represent
0,30,60,90,120,150 mg/L of BU intervention for 24 h,
respectively; B statistical bar — graph: the expression of
PAI -1 and TGF - B, mRNA in every group refers to cor-
responding B — actin. x £s. n=3. "P<0.05, "P<
0. 01 ws control group.

B 1 ARREiRE BU 3 HUVECs PAI -1 #1 TGF - g, mRNA

RIZH RN

BRI R, PF530, B HVOD BF A PAI
- 1 LUK R G e B3 T+, PAT - 1 K F- %38 B LA
I PRZWT HVOD MRS MEERME L . TGF - B, M
BT HTE Smads F1 MAPK {5 53872 b 8 P9 Bz 40 PAI -1 Al
TF [R5, I RAT T2 B, HSCT B % 7% HI R I 3§ TGF
- B, KT E RN HVOD WEEIRZ —,

523 A HUVECs 1E B 53 42, 38 53 AR AP SL I TE 5K -
O—EWEER) BU (60.90,120 mg/L) 7T R A B2 4 PAT - 1
1 TGF — B, mRNA B3k (P <0.05) , Mtk K ¥ (30 mg/L)
AR B (150 mg/L) Xt HIF T B EH M (P >0.05) ; QA
[ ¥k B BU I 38 P4 Bz 48 i 3% 35 PAI — 1 f1 TGF - B, mRNA [
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Effect of ginsenoside Rbl on busulfan — induced expres-
sion of PAI —-1,TGF - B, ,TF mRNA and protein in HU-
VECs. A,B,C are statistical bar — graph of PAI -1, TGF
- B:,TF mRNA and protein level, respectively. a, b,
c, d, e, f, g are control group, Rbl group, BU group,
BU +Rbl (20 mg/L), BU + Rbl (40 mg/L), BU +
Rbl (60 mg/L), BU + Rbl (80 mg/L), respectively.
Z+s. n=3. *P<0.05 s control group; *P <0.05 vs

BU group(c).
2 A[E#RE Rbl 3f BU S HUVECs PAI -1, TGF —
B, .TF mRNA bl % £ 53410 B0

AR eaFRA — 3 LR TCF - B, HX{F S @M RER L
PN PAT - 1 /KW T2 —, 5 LR ES = EHRE
—2,

BTG K L HVOD K677 F Btk HA IR, 8 BB HVOD
RAEBAEERE L FEbR AR, NS EH B IK Rbl XK
B 40 M B W AR A0 - T LT ) 20 >4 Pt AR 41 ] P B 4
TRV . A LR AS BH Rbl 403 30 min
J&H FABURI W HUVECs , 25 R & 8L : O — & ¥k B ¥ BUAJ

¥ HUVECs ##%ik PAI -1 TGF - 8, ,TF, Tfii Fil Rbl Hijb ¥ a]
L RA , I AIESE Rb1 AT RSEE M| TGF - B, AHRAS
S Fx HUVECs R A% R 45 il ; @80 mg/L Rb1 Ky il 1
PR , AT BRI HUVECs BB

(2 % x ®]

[1] Lee JH, Choi SJ, Lee JH, et al. Decreased incidence of
hepatic veno — occlusive disease and fewer hemostatic de-
rangements associated with intravenous busulfan vs oral
busulfan in adults conditioned with busulfan + cyclophos-
phamide for allogeneic bone marrow transplantation [ J].
Ann Hematol, 2005, 84(5) . 321 -330.

[2] Pihusch V, Pihusch M, Penovici M, et al. Transforming
growth factor beta — 1 released from platelets contributes to
hypercoagulability in veno — occlusive disease following
hematopoietic stem cell transplantation[ J]. Thromb Res,
2005, 116(3) : 233 -240.

[3] Kalayoglu — Besisik S, Yenerel MN, Caliskan Y, et al.
Time — related changes in the incidence, severity, and
clinical outcome of hepatic veno — occlusive disease in
hematopoietic stem cell transplantation patients during the
past 10 years[ J]. Transplant Proc, 2005, 37(5) ; 2285
—-2289.

[4] Sartori MT, Spiezia L, Cesaro S, et al. Role of fibrinolytic
and clotting parameters in the diagnosis of liver veno — oc-
clusive disease after hematopoietic stem cell transplantation
in a pediatric population[ J]. Thromb Haemost, 2005, 93
(4): 682 -689.

[5] Saura M, Zaragoza C, Herranz B, et al. Nitric oxide regu-
lates transforming growth factor — B signaling in endothelial
cells[ J]. Circ Res, 2005, 97(25) . 1115 —1123.

[6] Ohashi R, Yan S, Mu H, et al. Effects of homocysteine
and ginsenoside Rbl on endothelial proliferation and su-
peroxide anion production[J]. J Surg Res, 2006, 133
(2):89-94.

(L% 1855 ®)

[8] Li XT, Dyachenko V, Zuzarte M, et al. The stretch — acti-
vated potassium channel TREK -1 in rat cardiac ventricular
muscle [ J]. Cardiovasc Res, 2006, 69(1);: 86 — 97.

[9] Joy H, Weihong L, David A. Differential expression of the
mechanosensitive potassium channel TREK -1 in epicardi-
al and endocardial myocytes in rat ventricle [ J]. Exp
Physiol, 2003, 89(3) :237 —242.

[10] Cheng LX, Su FC, Ripen Z, et al. Changes of expression

of stretch — activated potassium channel TREK — 1 mRNA

and protein in hypertrophic myocardium [ J]. J Huazhong

Univ Sci Technolog Med Sci, 2006, 26 (1) : 31 -33.

[11] Mbalaviele G, Anderson G, Jones A, et al. Inhibition of
p38 mitogen — activated protein kinase prevents inflamma-
tory bone destruction [ J]. J Pharmacol Exp Ther, 2006,
317(3) :1044 —1053.

Lisnock J, Tebben A, Frantz B. Molecular basis for p38
protein kinase inhibitor specificity [ J]. Biochemistry,
1998, 37(47) :16573 —16581.

Johansen C, Funding AT, Otkjaer K, et al. Protein ex-

pression of TNF — alpha in psoriatic skin is regulated at a

[12]

[13]

posttranscriptional level by MAPK - activated protein ki-
nase 2 [J]. J Immunol, 2006, 176(3) :1431 — 1438.



