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VEC PAI-l @& TR ERA L mRNA R AR FB , mALEZHE, LPSHXAERA IR, HF 5.0
EEREFIHLA. LEFHMAELAME LPSH A L mEHERY NF-«BDNA &46E ., &t LEZ
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Study on Effect of Anisodamine on Expressions of Tissue Factor and Plasminogen Activator-1 Inhibitor in Vas-
cular Endothelial Cells and Its Mechanisms RUAN Qiu-rong, SONG Jian-xin, DENG Zhong-duan, et al De-
partment of Pathology, Tongji Medical College, Huazhong University of Science and Technology, Wuhan
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Objective To explore the mechanism of anisodamine in treating infectious shock through studying effect of
anisodamine on endotoxin lipopolysaccharide (LPS) induced expression of tissue factor (TF) and plasminogen
activator inhibitor type 1 (PAI-1) in vascular endothelial cells (EC). Methods Human umbilical vein endothe-
lial cells (HUVEC) were cultured by trypsin digestion method. PAI-1 was measured in the conditioned medium
of HUVEC by a specific enzyme-linked immunosorbent assay (ELISA), whereas TF activity was measured in
the lysates of these cells by using a single step clotting assay. Specific mRNA expressions were determined by
Northern blotting. In order to evaluate a possible contribution of the nuclear factor-kappa B (NF-kB) pathway
on the transductive effects observed, electrophoretic mobility shift assays (EMSA) were performed using nuclear
extracts from HUVEC and NF-«B binding oligonucleotides. Results LPS could significantly strengthen the ex-
pression of HUVEC PAI-1 protein and TF activity and its mRNA, this effect of LPS could be markedly weak-
ened after adding Anisodamine dose-dependently. Anisodamine could also completely block the LLPS induced NF-
kBB DNA binding activity in nuclear extracts from HUVEC. Conclusion The possible mechanism of aniso-
damine in treating infectious shock may be through antagonizing LPS induced HUVEC TF and PAI-1 expres-
sion, and the antagonism might be, at least partially, transduced by path of NF-kB.
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H, BR LB I A L Y B2 4 (endotheial cell, EC) & LPS
My FERAM, LPS HIEskEEEH TR MR, (>
i BE F BN F (tissue fator, TF) J£F 78 BTG M
79 1 (plasminogen activator inhibitor type-1 PAI-1) & %
B 43 -2 M IR T £ O o 7 e s

11 H %5 R (anisodamine, Ani) HE A & M ILF, FEAR
IR R AR T RS AT R B A
THUB YR T, B B 3 R R MR S R E R IR
RE Sk A AR 3R . A BT X0 WL B 2 BT B e AR
5 AL BE AT ST R R 4T LPS ®LEC 19 TF
I PAL-1 35, MW H LPS X EC 9306 , DL RO F s
BifE A & & 8 i % A F-«B (unclear factor-kappa B,
NF-«B) IR 12K 565, 0 Foie K AL F 4R S BRI

B 5HE

1 AR RES IR Ay R A A0
# bk N B 41 M9 (human umbilical vein endothelial cells,
HUVEC)"™#hF B B G ¥ 9 75em? 35 37, B 37C .
5%CO, i FFNRBEI IR, HRENE 20% B4 1M
W (FBS) . 50ng/L P9 K 40 f 4 K 45 0 7 (endothelial
cell growth supplement, ECGS) fil 0.005U/L fF & &
M199(Sigma 23 7 =& ). # HUVEC &5, L 1:3
MR . MR RBBARES, BRI
A 2 -3 1%,

2 NIRRT R M S RAEKT 24
LB W HUVEC Bt & J5 . i Hank’s Y 87 25 % % vk 2
WLER A 1.25% FBS.50ng/L ECGS #1 M199, 5 4L
0.5mlo SE2 R ()XY . RANL® 25 ; (2)LPS
HMA Img/L LPS; () I E F A A 100mg/L
IWEF 8 (4)LPS M EE A : R M A lmg/L
LPS I [6) v 3 1L B35 B8 (10,100 .500mg /L, H K 24
PR A M B R BFFT AT ), 37TC 3 3 M N 4 5L B B 18h,
FHELRAN (DM B AMELREY; (2)LPS 4;
A Img/L LPS; (3) LPS fin i B 2% 8% 40 ; 7 8 m A
Img/L LPS 1 100mg/L. 1l B 5 58, 37°C 35 35 48 4 4k
SEMFH 6.12.18.24h, 2 FIBUE & 41 40 MO B 5% 5,
BORBMAREE,ET -70CHERH. Raiti
HirRELAR B

3 KR FEP PALD I 4R A 0 B E B0
¥ (tissue plasminogen activator, t-PA) ¥ JE & 8 Ml
S PR S A 56 (ELISA) # & 4 HUVEC
KR P PALLL 7 -PA LR & 8. FTHEPE
HRBLA PAI-1 M t-PA B8 75 & 11K (Technoclone,
B, TR AR, XRERATHE
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4 TFEHBI #fF4EKTF 24 fLARKW HUVEC
RiE )5, A Hank’s A ER VS MR UE 2 K H A& 1.25%
FBS A A #e & 1L B % 9 (10,50, 100mg /L) A1 ()
Img/L LPS i) M199, 8% 4h, #RJ5H PBS ¥ 3 Ik,
AL A 200pd BE L 2 v K (12mmol /L BE BR W .
8mmol/L & b Z44 . 130mmol /L & {L&1,pH 7.4),
BT 40, A 100l {85 A M35 F1 10041 20mmol /L
CaCly , F B8 I T 00 B 368 it B6F 761, 5 4 o oY £ LE 3, B A
ML HUVEC ) TF 16, % 76 40 M 1% 3 o
ARBLA TF PLK (100pg/ml, 28 , % 1035 14 W 52 4
LB , 136 B 400 JHO 98 A 400 o 0 68 I Y 4 RT3 TF 35
LI R FT I E N,

5 Northern blot 4K F 75em? ¥ 3241 HU-
VECREAG, i Hank’s P A EE B ML 2 K, R &
1.25% FBS.50ng/L ECGS # M199, %I FiX% [
BSR4 4, 43 AR i 1mg /L LPS, 100mg/L 1L
HER, %ERE 2h 5 18h, A RREMI T B4R B
FHHME RNA, % RNA BEARZ 1.2% BB EIKE
5% 3 Duralon-UV™ 2 Jp B E (Stratagene, £ H),
57C ZMATF B 2h, RIFHRE 10°cpm/L o« PP i
iC cDNA 45 $F 1 7 #f 2 %8 W (50mmol/L PIPES,
100mmol/L NaCl, 50mmol/L # B8 44 . lmmol/L ED-
TA5%SDS),57TC &L AR, HXBEEZRTH S%
SDS, 1% SSC ¥t 10min, FF 57C T F [ # 5 % ¥ 3
Ko BEXBETHE, F XARSX &R F-70C T A
B 12~48h", A BYEGREEMNARK, &5
FEHARX PO, LGB % A 4 F mRNA ik
BRI, AW 0.5% SDS KW AL BLS FF
ARZ, AT ATABEE A 3.2kb #12.2kb A PAI-1
1 cDNA 54 & A TF B cDNA #R4F (Mt gy k2, 1
WA, B HEH IR GAPDH B (DNA 4, #%
ﬁ'ﬁﬁ%m%l%%fﬁ?ﬂ_ﬁm%J"}i&ﬁﬁiia(Boehringer,
BE),

6 HLUKE A 3 A W (electrophoretic mobility
shift assay, EMSA) 4K F 15cm X 15em 3 5 i
WA HUVEC 3 F& 1.25% FBS ) M199 16h,
4% 1mg/L LPS 1 (2% ) 100mg/L 11 H 25 581 ¥ 4h,
RIFHICR " FEAFEREHAEE RS . HE
HEREMBEEBIZ &% (Microassay Proce-
dure, Biorad laboratories GmbH, £& = ) # /T & W, F &5
4l BF 4 I & B3 5 H (Boehringer, B E ) fE MR 4E 5 o

NF«BEZHREH (Bap X%, BumA)H
«**P(3000 Ci/mmol, Amershm)# 2§ &8 $#7%
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Hit b Fal 1k (Boehringer, #1H) . BEH 5P fric M
NF-«B # AT B A TH R MR =R TEM
30min: 5pg % & 11 # A, 100ng/1. poly (dI-dC),
20mmol/L. Hepes, 1 mmol/L EDTA, 5 mmol/L Mg-
Cly,50mmol/L KC1, 1 mmol/L DTT, 10% Glycerol
SX10° cpm/L PP bfid 89 NF-«B #4F. =544, H
LPS 41 A% (AR RE A ZE AP ARAC IR NF-kB 8
FIRT, SE A 100 FERbRICH) NF-«B %5 . RIEHR
IV VR S RE T 5% FEN G Bk B B 1 (30 1 acrylamide to
bisacrylamide) , 150V HL 3k £ 2h, Ik B P K 0.5 X
TBE(45mmol/L. Tris-borate, 1 mmol/L. EDTA), #
JBTE, -T0C A BET X&R L.

g R

1 SRR F PALLL fl -PA SR & BT
E OM#E 1, ¥ H HUVEC £ Img/L. LPS 1/
18h, H ARk PAL-LL IR & B B8 in, 53
FHBEERABEN(P<0.01);LPS Ml Il & 255 F
WHEAF HUVEC B, E— @ W E W, LBt
LPS %% HUVEC PAI-1 Rk B30 %106 F BE HL vk B 1)
BRI A GR, LR E BR M E A T HUVEC, Xt 3
PAIL IR EBEMA K, FRER, «PA WHIES
BAMNEEMERTA AR Sk,

F 1 HUVEC £FHEF#W PALL M PAHIRS B R

HUVEC 8 TF & (n=9,7 %)
a1 sy N N
(ng/105 M4EAL)  (ng/10° 4R (mU/10° T4IKR)

B 721.5+81.5% 13.8+2.0  0.52+0.02*
LPS 1830.2+61.3 12.5+1.3  10.12£3.20
HE B (AnD 756.3+89.7** 118/ 1.0  0.5620.32*
LPS fit 10mg/1. Ani 1648.1+80.3 12.0£0.8  8.34£1.25
LPS i 50mg/1. Ani - — 2.7240.64*
LIPS It 100mg/L Ani 1174.2 £ 109.9 10.8+0.9  0.55+0.02**
LIS fi 500mg/1. Ani 901.3453.9** 11.0£0.7 —

Tkt LPS 4l ibs, " P<0.05, " P<0.01

2 WEHEMM HUVECERIMIT AR Wk
2. HUVEC £ 1mg/L LPS # 100mg/L U #FH W 1E
FE E— € RIER W, LB LPS %% HU-
VEC PAI-1 43 i A B 5 09 30 il 4F B, HL I B[R] A9 2
I, scRb b R R,

%2  WHIEMX HUVEC PAIL-1 R B9at
KFE  (ng/10° MM, n=9,5 £5)

o PALl IR &R
6h 12h 18h 24h
) 1 225.3+21.2 724.5+36.8 786.5+40.6 984.2+70.6
LPs 712.4422.6 1478.2+41.6 2016.4+94.4 3024.3%102.4
LPS i Ani 235.6+30.1 726.6+24.4 1174.2+86.5 2014.5+97.6

3 PAI-1 mRNA #£i& L& 1. Northern blot i
7~ LPS 155 HUVEC % ik PAI-1 mRNA, H PAI-1
HE X S (A XF BB ZH A 284 % 5 1L B 25 B AE I
LPS %% HUVEC %% PAI-l mRNA, B OEEE N
LPS 2 00 4b 78 4H B9 24% . Northern blot 45 £ &
ELISA #5 R HEA -3,

Control  LPS Ain  LPS fil Ani
" L 32kb
PAI-1
o A 4 2.2kb

i S P

B 1 HUVEC PAI-1 #i GAPDH Northern E15%

¥E :Control: X B8 | LPS: § ﬁ?ﬁﬁ‘ Z M, Ani: 1l B 7568 ; LPS
#1 HUVEC PAI-1 mRNA %158 8 58 F %4 B4, LPS Ml B 3%
B4l PAI-ImRNA %358 8 55 F LPS 41,

4 TF ¥R mRNA 89 K25 % & HU-
VEC ', HEEH U S5 58 89 TF 154 (X B4H . (0.52 +
0.02)mU/10° 4408 ); £ 1pg/ml LPS fEH 4h, HU-
VEC #) TF ¥& #4338 20 £5(LPS: (10.12 £ 3.20)
mU/0C M4 ); X IL BB S LPS M fEHF
HUVEC, ¥ TF i ¥ 7 — & B, Bl LB 5 ek
RS, ) EE MK 2 100mg/L B, HUVEC
B9 TF 3 ¥ 4538 % B8 46 ((0.55 £ 0.02) mU/10® 4~ 41
o) sl B E R AR F HUVEC, A& TF
LR Do WEZRAXAER R XAE nR-
NA K, WWEFEBMS LPS 3 [ B ¥ HUVEC 2h,
HUVEC TF mRNA # ik 81 & ff F LPS # ¢ B 4
(LA 2),

5 EMSAZE WHE3, xHBAMLEEmA
MAE R 4 HUVEC 41 & & B P & 0 8 NF-«B
DNA #5851 H ;B4 LPS fI¥5 , AR E S NF«B
DNA #5816t B & W38 24 LPS 711l B 2 98 [ Bt 15
AT HUVEC, K44It &5 NF-«B DNA 45415 11
TEFEINH . FEMARIRIC NF-«B H4 Z 5 4, 40
Mat% FH B NF-«B DNA %5 & 1 ¥ R GE 9018 300 81, wé 0f
M EMSA RERBIIN .
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TF GAPDH

Control

LPS

- Ani

- LPS i Ani

& 2 HUVEC TF #1 GAPDH Northern EfJ i
{1 : Controltf B, LPS: P4 g AR 28 Anizlly {3788 LPS
Il Ani 40 HUVEC TF mRNA X588 LF LPS 4

LLPS LPS /il Ani Ani Control Conrtel LPS

NEcp

3 EMSA # il HUVEC #%# B4 NF-«B DNA

e

ik Comrol : Ay M, LPS . Y B H AR 288  Anic D RS, 2
SREH il R SRR ALAN LPS il B s 8R4l HUVEC S8 % A ok

A RUF NF-x B DNA 45 ¥ 4 LPS A8 MU ¥ 3 ;3 NF-« B
DNA &5 {3 1 b 3 39 6

wo®

FETE T 822 IR PE B AMBE (Y LPS 78 %5 22 [P
RN ERER TP REEREMN . REER T E
HEMLET T R R0 R L 7 A R I8 L N B I, M Y
I oM %, G E R ST ES, RARBEE
Too LIPS I 30 0L P9 B2 40 I A HE I 306 o, £ P
ZRE PAL-1 A TF 3%k 58 58 , AT G P B2 40 M B 470 ¢
MRS B R RS E D, ZMALERER LPSH

#3551 HUVEC PAIL-1 SUR & B8 2.5 £5, TF i&
PEIGSE 20 5 RN, HIE S LPS Al et
F 15 5% HUVEC B, LPS 5 '% HUVEC PAL-1 fil TF %
5 1 P 0B 557 , EL vk 555 R P T L) B2 A vk B R e
R, WHERA BMAER T HUVEC, 3 PALL #i
JRAER TR IEHE WA K, LR+, HUVEC [ PA
FURKEAF W EZBAINATIA B k4. Northern
blot B7R, 11 & 255 % HUVEC PAI-1 1 TF #/EH, Al
FER B 7E mRNA K%, W B E 5 LPS Rt fEMA T
HUVEC B, LPS % $ ) PAI-1 #l TF mRNA 2% JL
TR B2 R Xt BB 4K, B8 BA 1 B IR 7E PAL-
M TF BRI R HETEM. BYeER ot %mE
2N (e SRS € 27 Y= =3 N EAe s S RN =83 )
PRI RIE R, 20— RES & LPS 0%
PRI B 240 M )05 L 175 4, {68 P9 R 40 B 3R R EL T 0B o TS
RET BT RIEH,

ATHE—BHITIEE B LPS %% M K41k
R TE PE RO OLHL, FRATOEER 710 B 25 0 0 N B 48
NF-«xB B0, 724 FABARENE T, NF«B
MMS A MR, 58 T M0 A B A7 R0 5, 0 b 4
HFEIMEFENER. ASCEIRE, RTS8 4
Mo F A LPS T 68 i NF-«B A%, 85 I I8 40,
SHEBMER, WERS T . BAEE TR TF e
FU0, B ARG Y NF-«B #99% S 5, 10 % 5 56 [ F
a B LPS MG r Bk ™. AT RS R B
AIEFER AT L SE 2 LPS % 1 HUVEC &%
H¥) NF-«B DNA 256 16 0, U0 B 1L B 55 0 o] RE T 26
AIT NF-«B Hi ik i 52 fE H, 20 66 T3 NF-«B &
o WM, BATIAN I EE WAl REE T, B
NF-«xB &%, F i LPS ¥ % & HUVEC PAI-1 f1 TF
ik ARHFEF T BELAE 0 B9 TE AL, AT % 75 2 o 2 1%
TR PR ER TSR,
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