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# E: BRY W4 lU¥i% (Taohong Siwu Decoction, THSWD) HUILARTE I 25 BEAE F L . 733k @il ip REIE
W (10 mL/kg) ZENL/NBRUMARRERL, Ko/ BRBEHL - 9 HRZL . BERUZE . FRPEZS4LR THSWD ik, . & (7.74. 15.48.
3096 g/kg) fH, WE/NR B, KW LIS AN FAE S E T RIS, HEAT LB 5 S 00N AROE0E IR 2 B
(lipopolysaccharide, LPS) 55 AFf#lk A &40 (human umbilical vein endothelial cell, HUVECs) #5if5ifAR4hszis, il i
ANBRANT P R A AR OG IR T, %% THSWD X I/ NCRH A R M SRS VR T 2. 4858 SARBUALLER, THSWD & 7&dH
AT R /N R P B4 I A S S5 3 AN BRI e = 2 2% 28 1 BT (high mobility group box 1 protein, HMGB1) [#7KF
(P<<0.01) FyEHA40iN%-18 Cinterleukin-18, IL-1B). IL-6. HEIASEA F-o (tumor necrosis factor-a, TNF-a) 7K
(P<<0.01); B2 T+ E/ BUMLIE A 20 2389 4175 1 5L 05 77 (tissue plasminogen activator, TPA) fiI7KF (P<<0.01); Itt4k, THSWD
R I v B 2 AR AT A #% K F-«B  (nuclear factor-xB, NF-xB) FINZH RS & F B EMIRFEZIAE A 3 (nucleotide-
binding oligomerization domain-like receptor pyrin domain containing 3, NLRP3) [f] mRNA &ik (P<<0.05. 0.01). #4523k
L, THSWD A] Jh &5 /MR B AL Y5 Akl (superoxide dismutase, SOD) HIZ/KF (P<<0.05). NI/ INREES A . BERAK
YT A1 5 R R 1/2 (extracellular-regulated kinase 1/2, ERK1/2) Fl HMGBI1 (I FAFIE (P<0.05). 4K & AI%EY B
(protein kinase B, Akt) & HAXEHER; THSWD B8 23 [FK LPS 55/ HUVECs $iffid 2 i 4 (reactive oxygen
species; ROS) 7KF (P<<0.01). FMiil A8 5 Zb Bt &I+ I A e 35 B4 4> F--1 (vascular cell adhesion molecule-1, VCAM-1)
FZN AL B 4> F-1 Cintercellular cell adhesion molecule-1, ICAM-1) 13k (P<<0.05. 0.01). J&/> HUVECs 5 Ifil /MK
I (P<0.05). £5i& THSWD FJ Il i $0) 58 S R (2 2F 41 24 2 S 7R AR A 01 S A0 RO R ) T /N
WS I PR A AR 1 B 5 SRR R R B AR B AR AR A
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Antithrombotic effect and mechanism of classic famous prescription Taohonng
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Abstract: Objective To explore the pharmacological effect and mechanism of antithrombosis in Tachong Siwu Decoction (k£ P4
%1%, THSWD). Methods The thrombus model was prepared by intraperitoneal injection of carrageenan. Mice were randomly
divided into control group, model group, positive group and THSWD treatment groups (7.74, 15.48, 30.96 g/kg), observing the mice

black-tail length, associated factors in the serum and liver were tested. Performing thrombin-induced platelet activation and
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lipopolysaccharide (LPS) induced injury of human umbilical vein endothelial cells (HUVECs) in vitro, using the benchmark sample
of THSWD to administration, testing and analyzing related indicators, and observing the effect of THSWD on the adhesion of platelets
and endothelial cells. Results Compared to the model group, each dose group of the THSWD can significantly reduce the thrombosis
in mice (P < 0.01). High mobility group box 1 protein (HMGB]1) in the liver and the levels of interleukin-1f (IL-1p), IL-6, and tumor
necrosis factor-a (TNF-a) in the serum of the molded mice were significantly decreased (P < 0.01). THSWD significantly increased
the level of tissue plasminogen activator (TPA) in serum (P < 0.01). In addition, THSWD can also significantly reduce nuclear faction-
kB (NF-«xB) and nucleotide-binding oligomerization domain-like receptor pyrin domain containing (NLRP3) mRNA expressions in
liver (P < 0.05, 0.01). The results of in vitro experiments indicated that THSWD could increase the level of superoxide dismutase
(SOD) in platelets (P < 0.05), suppress platelet clot contraction, reduce the expression of extracellular regulated kinase 1/2 (ERK1/2)
and HMGB1 (P < 0.05), and exhibit a tendency to decrease protein kinase B (Akt) protein expression. In addition, THSWD can
significantly reduce reactive oxygen species (ROS) levels during injury to HUVECs induced by LPS (P < 0.01), inhibit expression of
vascular cell adhesion molecule-1 (VCAM-1) and intercellular cell adhesion molecule-1 (ICAM-1) (P < 0.05, 0.01), and reduce
HUVECs adhesion to platelets (P < 0.05). Conclusion THSWD can inhibit inflammation, promote the production of fibrinogen
activator, inhibit oxidative stress response, inhibit platelet activation, inhibit endothelial cell injury and adhesion to platelets, and play
an antithrombotic role.
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rehmannioside D, ferulic acid; paconiflorin; amygdalin; hydroxysafflor yellow A
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THSWD) i Hif-Se/3 40 (IaRKsE), il
AT PR IE . WP EAT . R 1S Rl

Ve ACH B, THRONFRIL. vEIL. 3B, FIRIMEE
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H R B 2 I R ER BRI AR BEZE A Atk (e
20241100, AMf/Md@Eid A PGEL (1 pmol/L), i
H 10min, #AE/EZUR T 7000 /min £5.0 10 min. ¥
IR e HAE B IF L2 T (10 mmol/L HEPES.
pH 7.4, 140 mmol/L S At#N. 3 mmol/L S ALHH .
0.5 mmol/L &ft%:E. 5 mmol/L BRERE4N. 10 mmol/L
GiEai DI iR [FSSEZ NI N i b~

NI ERBK I Y B2 4 (HUVECSs) T F T
ERMMBAIRAR, E£5F S%HB4ME. 1%
AN A R PR 1% 8 R/ R 2 1 ECM 1
FeIEHFRETR
1.3 Zam5iH

A EE (65 20073101~20073115) 1 E A FE
AEETREE, M09 S 20091501~20091515)
WHEEBERTIOOEE, B4 ('S 20100101~
20100115 M H PUJIAEERH T L e, 1% (ks
20073101~20073115) & H Y )14 #RVLHETT, Hhi
(k5 20120501~20120515) W H BLPEE T T
FHE, 2016 (b5 20091601~20091615) WA H ik
B ENEWE, SRR 2 K FE AR S 2,
FAHMBIFFE CPEZH) 2020 FRR—E MR
TUFMRE, $EERDHNZ SR R Y H
¥ Rehmannia glutinosa Libosch. [F] T HAR , - E}
M JEAEY VT Angelica sinensis (Oliv.) Diels T
BEMR, BRI 2R~ 245 Paeonia lactiflora Pall.
TR, TR BEARBEY)IE Ligusticum
chuanxiong Hort. [T #MR 2K, 35 20k J& 1 ) Bk
Prunus persica (L.) Batsch. [f] T 2R, R
B EYIZTAE Carthamus tinctorius LT3 &
HREZRATH) “THSWD K5 R 456G IR R
AR FURf R BRI L), . Y
. WEAT B AN B, WA,

fi = UC AR (HiE5 BJ63086, [ 245 J20171021)
I FEHAE R ; HMGB1 (b5 GB11103) HitiklE E
TR MBI ARA R IL-18 @R & (s
E-MSEL-M0003). IL-6 #8071 & (5 E-MSEL-
MO0001 ). TNF-a Bt & (#t5 BE-MSEL-
M0002). TPA i{#|& (fit*5 E-EL-M00917¢) 34
H R SR AR R Ry A IR A F] s PBS 220
W (5 G4202) 1 B R 4E R MR A TR 2
Ay AR R RN ALY 1 35 1B Sigma-Aldrich 2
A EHENYEALEE (superoxide dismutase, SOD,
fIt5 E-BC-K020-M) 1 5 s A S s AR B I

WHEBRA; 0.45 um PVDF i (Git5 IPVH00010)
W H ##EE Merck Millipore 2~ &l; BARYR (fits
1172GR500) 14 [ £ [ Biofroxx A, ## ECL 1L
SRR (iS5 BL523B) HI04 H £ [E Biofroxx 24
" TBS ZZrhil (k5 G0001-2L) 1 [ F&4E /R A4
B AHRAF; HEZ¥BE (lipopolysaccharide, LPS)
W B 2% E T2 A A E] s BE R CH b S
(glyceraldehyde phosphate dehydrogenase, GAPDH,
#it 5 GBI15004 ) . 4 g 4h R 95 & B HOEE 12
(extracellular-regulated kinase 1/2, ERK1/2, it
GB12087) 1 B iR 4E/RAEMBIEA R AT . &
i B (proteinkinase B, Akt, fit'5 YT0185) i
06 H 2% B ImmunoWay AMEHE AR ILEdik
ZH-HRP(HLS GAR0072). LA R —H1-HRP (it
5 GAMO0072) 1 EATMEREHE AR A A IR A
Al 5(6)-REETOCER = LMILIHBE LR [5(6)-
carboxyfluorescein diacetate N-succinimidyl ester ,
CFSE, sc-214315] W H 2[H Santa Cruz ZEVHAR 2
"l; DMEM ¥ (k%5 D5796). fRZRifig (it
5 F8687) W H 4l [E Merck A#], V&M (reactive
oxygen species, ROS) il & (k5 S0033M)
M H BB RAEDEARFIRA A .
14 {428

FTS-10A % i B B2 40 QM T — A B I L 38
S PR AT D: N-1100 B e 5 28 RAX (R RA
A RATD; DZF6020 B B2 FHEHL (78T
ZHEMBER MDA RAFD: D3024 A& Xk
2O (EESCILOGEXA ] ); D3024RA 4 2
AR B OHL (EESCILOGEX A H]); KZ-ITI-F
R v AR IR A 20T A RO BR 4R R AR A TR
A#]); 3DESK/MIDI250/100 B4 5] Fr 414 (X
() % M 3SDHISTECH A 7] ); SLAN-96S7 42 5 5y 5=
HPCRIM T 248 ( Lifg A BRI RHEA PR A R
Stepone plus ! %¢ J6 & & PCR X ( 3£ [H Applied
Biosystems 2 7 ); K2800 A% & 4 4% (Fb 5Pl B A}
Bk BEARAFD; Epoch i by k6 4% (3
BioTeK); CytoFLEX i zU4H 1 ( 3& [E Beckman
coulter A 7] )5 SLK-03000-S % Jif 4 #% IR (5%
SCILOGEX/A ] ); PowerPac Basicf H1 3k 1X (3£
Bio-Rad Laboratories’A 7] ).
2 A
2.1 FARFRAREV R MR SLE
211 FEAE SRS I GERE L Tr
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KEFEER (7 HITHD) “THSWD” IR A i i ik
J5 IR K R A AR B AR DY, FR
HY THSWD 251 3 fis, BIHIE 33.57 g 1l
M09 44,76 g. WA 16.80 g« NI 11.19 g, J#k
{71134 g. HZAE 11.19 g, BFEHF, 10 %
2K, Bifl 30 min, BOKEWE, FHOCKRFEY
60 min, FFZGMAHIZ 80 CHY, KH 3 JZ 200
HidJE b A b ATIERE, 3% 2 1K, &9 2 IRIEH,
—0.1 MPa. 50 °CJie#% 2 KW 4i 2 A0 % FE 2R
1.17 g/mL (50 C) HiRE, H1-0.09 MPa, 50 C
I SEAT NIRRT 3 d, 19 THSWD JEfERE i . il
IS R E 6T THSWD JEERE AT i), 45
RN, M D, BIELRR. A2, S,

FREAACE AR A S PR R 53 553 R 344.4.
154.8. 459.2. 923.5. 1202.0 pg/g.

N SR AR R A R 2 240775
SEInRG Y57, HBHMEZ S THSWD JEUERE i 7
SRR K IR AR, 132N ig B
212 . EELS%Y /N BENL S T
FRZH . R B2 (18.03 mg/kg) 1A THSWD
. . AR (774, 15.48. 30.96 g/kg) 4,
M8 R RS, HARZHNR ip 4% Rk
W (10mL/kg), LA/NERE Y Bl 41 il A Jy it
TRy (1) 4 s A HE D2 SRR I 5, SR 254 ig AH
MK EEZY) (10 mL/kg), SFIRH SR ig &4k
FUEBRERK, JEZE3d, FR 1K N RIREE
4 K, Frfa/NREREREUMS, TR RER,
SRR AE 5 43 RS R B R A SUREAR
2.1.3 /MRS F/NREBULE, B
b R RN B 25 25 /) B0 A K B DL R R L 4
K, THES AN RIS R .

R T F 2 = B A K P/ e K

214 MY GE e/ RS INE A E
RRIIASE, 3 AIAE/ N BRUR LA B8 R AR 3 5 7em
AL E ISR/ R, FFUSCER I RIIGAZ, T 4%
(2 SRR D E S e RES RIS, 367
B8, THEE 2B K. TAlsh s, Y1, HE
gett, B, BikL. RIS 5 pm B, SRH
TP G A HMGBI [FRIA .
2.1.5 /NRRUMIE IL-1B. IL-6. TNF-o. TPA /K V()
K AT 4 °C. 3500 r/min 250> 15min, HX
i, 4% BLISA W7 & UL PR, A5 4 /0N
R ME S TNF-a. IL-1B+ IL-6. TPA 7K

216 SERPROGE BT NLRP3 5 NF-
kB HIFE  MWNRIFHZHHEEUE RNA, Wi g
R EA B cDNA. % SYBR Green Master Mix £/l
5193347 SR ¢ 6 € & (quantitative real-time PCR,
qRT-PCR), 51T HINFE 1. LA B-actin NNZ, K
F 278G 15 NLRP3 5 NF-xB AN Rk & .

x1 5149F7%
Table 1 Primer sequences
S FFol (5°-3°)

PB-actin F: GTGCTATGTTGCTCTAGACTTCG

R: ATGCCACAGGATTCCATACC
NLRP3 F: GCTGCGATCAACAGGCGAGAC

R: CCATCCACTCTTCTTCAAGGCTGTC
NF-xB F: GACACGACAGAATCCTCAGCATCC

R: CCACCAGCAGCAGCAGACATG

2.2 PROMNINRE R AR E LRSI

221 FESHI% THSWD 5y R 5 1 1] % 7]
“21.17 TUF . 4R PBS 221K Bl =] LAk
(5 umol/mL) 15 THSWD J&fiffdh (AEZ 5 27.6 mg/mL)
FEIPIAR, HAFMMRZEZiFE . [F I R H PBS 2
W THSWD B MR BRE S E4E
7.74 mg/mL, 1FAHMILE 2580

222 AWM SOD W71 BUE & il /M E
B (2X1084/mL), BEALS AXTHRA . AU

il =] VLAR (5 umol/mL) 21, THSWD (27.6 mg/mL)
Y. B & UCARZLAT THSWD ZH 9 ML /NG BN AR R
MZi)E, MmN FREIIE PBS &k, 37 C
E 2h. WHL WG, BRATIRAS, HREHIM
A 1 U/mL BEIMESFEE 2 min. % EE AR IR A 20T
BEASCH N 2 1) 77 2R /NS, B0, S
SOD #& A& 2 _E3fH SOD & 77 (U/mL).
223 W H M /NAREES U I AR R
(2X 1084 /mL) I A SEALES (1 mmol/L), 437N
A PBS ZM . THSWD. B a]JLbk, 7£ 37 CF
5 F 30 min, RJEIMALFZEEREAE (2 mg/mL).

HKIREE, BRNIBGWERE R BREES.
ANBEMLEE (1U/mL) JFE 37 CHEE 1h, ikt
g 1] B

2.2.4  Western blotting £l Ifil /M H1 Akt ERK1/2
HMGB1 FEHEIE  M/MEFR (2X1084/mL)
2y 5 PBS 223 - THSWD. [l =] IL#RAE 37 CF
AbEE 2h, ARG FHEEINES (1U/mL) A 2 min, &
O, & 1X 1004 H I 250 pL RIPA
R, RIS S, T BCA W& e
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REAREE . B AR SE  he SEOR R BN -2 T 45 Tk
B UK G, A8 % PVDF I, 5% i g 4= 4t
M 1h, —Pi4 CHEELR, TBST Wik 3k, FHX
Smin, P E 1h, TBST ¥k 3 kK, &Ik
5 min. KA ECL JRMTEN S RICHUE RS FRE
RICRGRBIFRAE, KRB W8 X
12 UG AT IR BE 53 BT

225 F LPS 4:¥j5 HUVECs * ROS /K F
HUVECs 7E & H 10%ff 2 i 100 U/mL ¥ 5 &
A1 100 U/mL F &1 DMEM A, F 37 C. 1
FHRPE . 5% COx ¥R FRAH N IG5 . F 4l i 7 o oxot iR
. BRI A THSWD 21, S I Bs 97 3
LPS ZHin A 5 pg/mLLPS; THSWD ZH il A\ 5 pg/mL
LPS A1 7.74 mg/mL THSWD, 24 h J5# ] ROS ¥
MR 7 £ kG HUVECSs T ROS /K F

2.2.6 W HUVECs &Mt o FmKFE M
HUVECs FHEHUS RNA, 10157 56407 &5 B cDNA
K H] SYBR Green Master Mix 1547147 qRT-PCR
SER, LA B-actin JNZ, KA 2722ETHE THSWD
AEE fE ) HUVECs H L& 40 MO &5 B 9911 (vascular
cell adhesion molecule-1, VCAM-1). 20 ) Z5 45
F-1 (intercellular cell adhesion molecule-1, ICAM-
D MEEFFRBE, 510750 2.

#2 514F5

Table 2 Primer sequences

FE ] 7] (5°-37)
F: AATCTGGCACCACACCTTCTACAA
R: GGATAGCACAGCCTGGATAGCAA

S-actin

VCAM-1 F: TCTCATTGACTTGCAGCACCACAG
R: CCTCATTCGTCACCTTCCCATTCAG
ICAM-1 F: GTCACCTATGGCAACGACTCCTTC

R: AGTGTCTCCTGGCTCTGGTTCC

2.2.7 IM/MREFMSEE T AMR MR, S
CFSE ¥ (1 pmol/L) #£ 37 ‘C F#¥H 30 min. [T} PBS
BRI/ 3 Ik, ZBRIFES CFSE. 24 FLARHH)
HUVECs 75 28 (AR5 775, LPS (Spg/mL). LPS
(5pg/mL) +THSWD (7.74mg/mL) Kb 24h J5, #
CFSE Fric i iz (1< 108441 Il HUVECs 7,
737 ‘CNW¥HE 30 min. FH PBS kAR LM A Ek i
MR 3 IR ARG IR DM R diat & i
B, it Image-pro plus 6.0 FAEAT 7347
23 FitEDH

BT Bl e & 5K SPSS A HEAT IE A4 Aii

3T AR AT I EIRIT S S0 2 BRER
T ESNTE R . TR LIX +5 £oRo

3 H£R

3.1 THSWD Xi/NR M2 R B0

311 RESMARNESE R AT IS THSWD
X HLAS TR B/ DS BRARBRY (R 2R, ASHIE L T AN [R14H
B MR R . Wil 1 fras, SR,
THSWD 41 A1 ] =] T AR 2H 2 2 B0 H 8 38 1 A 7% e
R FEEL (P<0.01), Kif&E THSWD 4 5 &)
VUARA TG o M 22 7, (H msf 4 (P<<0.05) Fiirp
FEH (P<0.01) ZAFER = VCAK I & .

. i

Bt 0.8+ .

—— o

=
B 0.6
ﬁ
2 041

Ao 1

¥ 0.2

N'Hﬁ eit) Bujﬁﬂ'rfwi 774 1548  30.96
THSWD/(g-kg™)

5x R4 P<0.05 #P<0.01; SHBALE: P<0.05
"P<0.01, FE.
#P<0.05 *P<0.01 vs control group; P<0.05 **P<0.01 vs model

group, same as below figures.

Bl SHENREBMSTERE (X5, n=8)
Fig. 1 Results of tail thrombosis rate of mice in each group
(Xts,n=8)

3.1.2 THSWD X/ AR RS H2H2: HMGBI
RIEWFEM B R AR I A8 0 3R B R e
S AR T BAE T B AR, T 25402 MR AR o — 41
AR T o DRI, ASHF FEAE FE B /N R A AN R AL
BT HE Jea, il 2 fros, B4 /N BR 5 0
EEEDARENLHBPIRE, FEH) LR
e G4, fFEHEESR S, Tem M E, 2 80%H
M 4. BRE MRS, st -RR RS
HAnA LM fAe3, ifE 3 s, e RRAE
Jiti 2H £ b S5 m] e DA [RI R B 1 Il AS: o te4h, R ifn A
R I A ) 1 ZHL 23 W 0 6 PR IR I o A IR R S
() THSWD 35 A $1f1] /N BRAN [FA A7 () i A T B,
TS T A I AR B ) 48 /N R R DA R 9 PR IR T R DR
b, H THSWD A&7 & 41 -5 B =) DE AR 1 i R 2
it , M THSWD H . = 771 B 41 (R4 T 280 R 4 i =] T
MR B

BeAh, SR A e taydal e 1 A N UTFIE
PIF# HMGB1 FIEEFRE. HE 4 Bk, THSWD
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3 cm

Xt

WL MR, AOBE-k: BOk-R0E, R,
blue dashed line-vascular lumen; red dashed line-thrombus; black arrow-inflammation, same as below figures.
E2 £ANDMREIHERLEBLER (X20)
Fig. 2 Results of HE staining in tails of each mouse group (x 20)

774 15.48 30.96
THSWD/(g'kg™)

&3 FHNEAFER (A) FAHEE (B) HE FELER (X20)
Fig. 3 Results of HE staining in liver (A) and in lung (B) tissues of each mouse group (x 20)

1.74 15.48 30.96

Far =] AR

THSWD/(g'kg™")

X MR fTE] 7.74 1548 30.96
JCHk  THSWD/(g'kg™")

Bl 4 KBNRATE HMGB1 REHLRE (A, X200) MEFAREGHTEHRALEEE B) £ (X5, n=8)
Fig. 4 Results of immunohistochemical staining of HMGBI (A, x 200) and quantitative results of average optical density of

immunohistochemical images (B) in liver of each mouse group (X £ s, n=38)

FAR T FFZH2H Th i HMGB1 25 1 %61 . T HMGB1
2P AIEIE R B E T, YRS HEN THSWD 7]
REE I BT A R AE BT ARAE o

3.1.3 THSWD 5 A2 /)> B IMIL7E A 28 RE K 57K T 1)
o il s Bon, SxTRRA bR, BN R I

JEF I IL-1B IL-6+ TNF-a /K& TR (P<0.01).
TPA 7KV K (P<<0.01). SHAIALLES,

THSWD 45 253697 Ja , #7712 20 /)N BRI 3% Y 1L-
1B+ IL-6. TNF-a /K- & ZFFEAIL (P<0.01). TPA
KB R TR (P<<0.01), HLKT = DEAR 2 . 45
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