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Effect and mechanism of Danhong Injection on promoting blood circulation and
removing blood stasis in rats with acute blood stasis based on vWF/GPIb-IX-V
signal pathway
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Abstract: Objective To observe the effect of Danhong Injection (F+4LEHTK) on acute blood stasis rats model, and explore the
mechanism of Danhong Injection on regulating platelet function of blood stasis syndrome. Methods A total of 60 SD rats were
randomly divided into blank group, model group, Shuxuening Injection (&Il 74T, 1.8 mL/kg) group and Danhong Injection
high-, medium- and low-dose (1.4, 0.7, 0.35 mL/kg) groups. After 11 d of drug intervention, rat model of acute blood stasis syndrome
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was prepared with sc adrenaline combined with ice water bath. After 1 d of drug intervention, hemorheology index, coagulation function
index, platelet activation, adhesion, aggregation and release related indexes were measured; The auricle microcirculation, ECG and
histopathological changes of cardiac apex and abdominal aorta were observed; The expressions of protein kinase B1 (Aktl), p38 and
extracellular signal-regulated kinase 1/2 (ERK1/2) in myocardium was detected by qRT-PCR and Western blotting. Results
Compared with blank group, hemorheology, von Willebrand factor (vWF), fibronectin (FN), thromboxane B2 (TXB2), - thrombocyclin
(B-TG), platelet factor 4 (PF4) were significantly increased in model group (P < 0.05, 0.01), 6-keto-prostaglandin Fla (6-keto-PGF1a)
and auricle microcirculation blood flow were significantly decreased (P < 0.01), p-AKT1, p-ERK1/2 and p-p38 protein expressions
and Aktl, ERK1/2, and p38 gene expressions in myocardial tissue were significantly increased (P < 0.01). Compared with model group,
Danhong Injection decreased the hemorheological indexes, vVWF, FN, TXB2, B-TG, PF4 in different degrees (P < 0.05, 0.01), increased
6-keto-PGF1a and thrombin time (TT) (P < 0.05, 0.01), protected heart, increased auricle microcirculation blood flow (P < 0.05). HE
staining results of cardiac apex and abdominal aorta showed that myocardial and vascular intima of rats in model group were slightly
damaged, elastic fibers were damaged, and vacuoles began to appear due to the plaque shedding; The myocardial, vascular intima,
endothelial cells and elastic fibers of rats in Danhong Injection group were significantly improved. Conclusion Danhong Injection
can restore hemorheology and coagulation function, improve the function of vascular endothelial cells and cardiac myocytes, and has
better protective and therapeutic effects on acute blood stasis in rats by regulating platelet function mediated by vWF/GPIb-IX-V signal
pathway.
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5 00106696 ) p-Aktl ik (fit'5 00092705) . p-p38
Prpk (5 00105889) T H BN =& A=W+ A R
AT p38 Hidk (S 26) WEHEE CST A#; p-
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# ERK &R FIAEN
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211 FITESH
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3.1 FELEFRF M MR KR — AR TS H S0
mE 1R, LZ11d)E, SARKRERE
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HEGESED, RNBHE, 5. BB KBTI
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Table 1 Effect of Danhong Injection on body weight of rats
with acute blood stasis (X £ s, n =10)

1] T/ R /g

- (mL-kg) BHHEOR  LHHFEILK
H — 258.30+13.84 312.58428.88
it — 258.52+11.18 315.74+23.52
EY I TR SR 1.8 258.48+11.31 312.68+19.48
PRRARE R/ 14 258.36+11.40 310.851+26.29

313.06+17.36
308.36+11.98

0.7 258.37+£12.09
0.35 258.53+15.92

32 AUESRMEMNRKRIBRETFN
=AU

W 2 fin, 52 E4EE, BRI KR4
FHEELE 1/s+ S/s+ 50/sy 100/s. 200/s YIAZ R ¥ B.2%
EF (P<<0.05. 0.01); SERALLE, PHIESER
EREH KRAE 1/sv 5/s+ 50/s. 100/s. 200/s P2
RTRHAMA LR ERIC (P<0.01), FHLESS
WP AR K RAE 200/s VISR R 4 i 4 0 2%
FEAIK (P<<0.01), &7 I TS RALRERAE 1/s+ 50/s.
100/s+ 200/s PI7Z 3T 1) 4x MG 3 B3 PRI (P<
0.05. 0.01).

W 3 fin, S AR, RAHER. 4
R RETE R RMFEBEET S (P<0.05.
0.01); SBIRALLE:, PHLESTR IR LR,
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arrow indicates the location of ecchymosis on auricle after acute blood stasis syndrome model
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Fig. 1 Effect of Danhong Injection on auricle petechiae in rats with acute blood stasis

R2 USRNSSR R AR EF RO (Xts,n=5)

Table 2 Effect of Danhong Injection on hemorheological indexes of rats with acute blood stasis (X £ s, n=15)

- B i B /(mPa-s
1) AR/ (mL-kg™) s 51 ém*ai (s" : 1005 ! 2005 !
ESE — 24.1541.00 10.0240.20 4.8240.07 42640.07 3.8840.08
it — 32.3042.75" 11.5940.35* 5.3940.44* 4.7340.34* 45540.29*
&7 I T RS R 1.8 21.59+3.57% 9.23+1.07 4.624+0.28% 4.124021# 3.78+0.17#
PHA SR 1.4 22.20+0.89% 9.23+0.29% 4.58+0.12# 4.07+0.11% 3.73+0.11%
0.7 28.46+1.76 11.37£0.59 5224023 4574021 4.1440.19%
0.35 33.184+1.29 12.1540.47 5.504+0.18 4.8040.15 43440.13
@ i: "P<0.05 TP<0.01; SHRALLE: *P<0.05 #P<0.01, FXK[FH

*P<0.05

**P<0.01 vs blank group; *P < 0.05

#P <0.01 vs model group, same as below tables

#z 3 AR ESMMRARIUT. EREMBERTHCHNIEE (Xts,n=5)

Table 3 Effect of Danhong Injection on ESR, hematocrit and hemorheological transformation of rats with acute blood stasis

(Xts,n=5)

20 ) FE/(mL-kg™)  MYT/(mm-h) JEAA/L AMPREIRE MPTHTEKE  FRFiE/(mPass)
A — 0.56+0.25 0.44+0.02 5.94+0.13 1.60+1.08 3.0440.08
T — 1.444+1.40 0.484+0.02" 6.97+0.35" 721+7.42 3.25+0.06"
FF LTS 1.8 3.45+2.63 0.48+0.03 5.694+0.77 14.69+10.07 3.03+0.10%
SARARE iR/ 1.4 0.95+0.61 0.45+0.02% 5.724+0.24% 3.88+2.57 2.98+0.09%
0.7 0.954+0.46 0.48+0.02 6.954+0.39 6.50+1.89 3.3240.11
0.35 0.6710.17 0.4740.01 7.0140.13 3.0610.62 3.5640.19
AR TR FIAR B RK (P<<0.05. 3.4 PLFsHRTARMMB AR OEE ST BB

0.01), &P Ty EN A -RIARIE B2 TRK (P<0.05).
3.3 FAESHRT A MR K RE M I aERY 20

SN

W 2 fros, B Q B, i 2 ST

wmE 4 i, 5AHEE, BAYH APTT. BB, OFRLNA, R HBLONIEIm. i
PT &245% (P<<0.01), FIB ZZ1h1 (P<0.01); * 5 Fios, 5 AR, HAA ST BB EHh M
SRR, PHOTESR & FES TT HEELE (P<0.01); SHMAE, &45254 ST BRI EE

£ (P<0.05. 0.01), FEC (P<<0.05. 0.01).

R4 FOEFRN MR AR MO GHERFM (X£s,n=5)

Table 4 Effect of Danhong Injection on four indexes of blood coagulation in rats with acute blood stasis (X = s, n =15)

HA) F&/(mL-kg™") APTT/s PT/s TT/s FIB/(g'L™h)
=H — 30.94+3.67 16.161+0.53 4552+2.37 1.26+0.23
it — 23.28+2.34" 14.12+0.55 47.06+3.12 3.744+0.92*
B I T SR 1.8 24924415 13.68+0.98 452042.94 3.704+0.12
PRRARER IR 1.4 23.72+2.56 14.524+0.59 51.481+2.88% 4.08+0.52

0.7 23.7442.89 13.9040.35 51.76 £ 1.10% 3.9840.47
0.35 20.70+0.80 13.48+0.33 50.60+1.75% 4.0040.52
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Fig. 2 Effect of Danhong Injection on ECG in rats with acute blood stasis

x5 FESERMIMLARROCBEE ST BTN
(Xts,n=5)
Table 5 Effec of Danhong Injection on ST segment of ECG

in rats with acute blood stasis (X £ s,n =5)

F 6 FAFHREX2M MR KR E BRS8N 0m
(Xts,n=5)
Table 6 Effect of Danhong Injection on blood flow in auricle

of rats with acute blood stasis (X £ s, n =5)

215 FE/(mL kg ™) ST B/mV 215 i E/(mL kg ™) PU/(U-min")

Eol=! — 0.07£0.01 =] — 186.00+40.66
T — 0.13£0.03** Y — 24.50+10.64*
FF I TSR 1.8 0.094+0.01# A7 I TSR 1.8 151.0011.27#
PARAREN NN 1.4 0.09+0.01% PRRAREN np 1.4 127.00+28.86"
0.7 0.09+0.01% 0.7 94.40+25.327

0.35 0.10+0.02* 0.35 114.00443.30%

3.5 BLGESHRXT2MMR KRB EMKE
A

mE 6 for, SEAMkE, BRA KR PU
WEFFC (P<0.01), it B S LS IR AR 28 K B AT
CLSBOCH B R G o e s SR LA, K4
254 PU YB3 T (P<<0.05. 0.01), ] DHI AJ
st S MRS E S PR B A o
3.6 FLESRN MM KRE EFERET
A 0A

W 3 s, FAMAKRESIKA . T, FME4S
FISERE, JZIRTW, PRl oE 2 g SR ATE I, &
A —E, HPREESE: A KRR EINKSZ

B

RIFAEOC R, W PR ARG, 32 EROR,
I T SRR % S BOT IR I, S 4 A KR
J AR EEA SR, PSR AR R 323k
2 ALV &/ oo PR ARG & NG bl L DN e e e
K5 FJ LT YERCRBIR, (LGSR FEATE I, SRR 414
B R FE LA o
3.7 PHEDESF R R MA K RO RERRIELE
Gd: AL

niE 4 s, = Ad OIS 5 %
LU NSRS R, R (A 5,
MR ECE, ToKRE, RIRAMRIE; BRI E]
WA HEFIREEL, LT ZETRIRRIE 58 Bl

0.7
PSR/ (mL kg ™)

B3 FHOESHRNSMMRKREENGHREZLHFNE HE, X400)
Fig. 3 Effect of Danhong Injection on pathological change of abdominal aorta in rats with acute blood stasis (HE, x 400)
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4 FHLESHRMR

Wrgd, HElaiEARE, W WA WA 4ERTE, L
SHALINTE, AHMOREIE RARE . #5458 2540t G L
SRR TE, (R AN RREE N NGE, i
BHEWA AT, B TraH. SEAHIE,
B VPRI B ORI ER, O LHES 5
B, TR RTHMA, FFii TSR
LS R E A A TR T 4.

3.8 FHEFHHRAMIRE AR IES FN.vWF.
TXB:+ 6-keto-PGFla. B-TG F1 PF4 & EHIE M
3.8.1  M/PRIEE A OCHRb R Wk 7 or, 5
AR, A4 FN. vWF S8 EE BT (P<
0.01); HBIMALE, &4525%H FN. vWF 5 &%
F R (P<0.01).

3.8.2  IM/PCREMA TR R 8 s, 57
H A LU, BRI TXB, 7 & Al TXB,/6-keto-PGFla

14 AR RO Se4R

0.7
FPHLFES R/ (mL-kg™)
LFRIETWHIFN (HE, X400)
Fig. 4 Effect of Danhong Injection on pathological change of apical tissue in rats with acute blood stasis (HE, x 400)

®7 FAHESHENRMMFEKRMAES FN F1 vWF &8
980 (X +s,n=06)
Table 7 Effect of Danhong Injection on contents of FN and

vWEF in serum of rats with acute blood stasis (X + s, n = 6)

2H 5 AL/ FN/(ng'mL™")  vWF/(pg-mL™)

i (mL-kg™")
=] —  108.51+7.71  2656.924+109.52
it —  136.431+5.88" 3335.64+103.91**

2 741.76 £ 169.83
2703.19+63.36"
2 661.25+97.97%
2797.67+78.28"

ST 1.8 111.80+3.16%
PSR 1.4 106.75+2.28%
0.7  104.55+3.99%
0.35 107.84+4.32%

EE#E FFF (P<<0.01), 6-keto-PGFla & EZE T4

(P<0.01); SR RS, &7 1079 SR AP
VESHR PR TXB, &8 2% FF(P<0.05.0.01),

BAE P2 TXB,/6-keto-PGF 10, 1 2 [ (P<<0.01),
6-keto-PGFla & EZH 5 (P<0.05. 0.01),

=8 ALiEshaxAMMMARIIEDS TXB2. 6-keto-PGFla 22 & TXB2/6-keto-PGFla FIZNE (X £, n=26)
Table 8 Effect of Danhong Injection on contents of TXBz, 6-keto-PGF1a in serum and TXB2/6-keto-PGF1e. in rats with acute

blood stasis (X £ s, n=06)

2H 5 i &/(mL-kg™) TXB2/(pg-mL™) 6-keto-PGFla/(pg'mL™") TXB:/6-keto-PGF 1 a
= H — 126.63+6.91 1 653.43+79.09 0.084+0.01
R — 138.98+9.96* 1 076.44+68.76"* 0.134+0.01"*
FY I T RS R 1.8 124.15 +5.99% 1 593.61 +25.96 0.08+0.00
SARARE R/l 1.4 135.71+3.74 1 478.35+23.83% 0.0940.00%
0.7 130.13+4.61% 1425.79475.91% 0.09£0.00%
0.35 135.10%3.10 1244.44419.32% 0.11+0.00%
3.8.3 [M/MREBAE R WE 9 P, 52E  R®9 ALESRMAMMHARMDES p-TG 1 PF4 S8
S LLHR, BURZH B-TG.PF4 &8 % FFH(P<0.01);  HI®M (X£s,n=6)

HRA LR, #A2H4U PF4 SREERK (P<
0.05+ 0.01), FFILTFFHRAM PSS W+
FIEH B-TG HERE NFE (P<0.05. 0.01).
3.9 FAOFSHEF2MMMAROMAELR Akl
p38 F1 ERK mRNA FikHIS200

W 10 FioR, 57238 AR, SR04 2
W Aktl. p38. ERK ] mRNA RIE/KFIEE LT+
(P<<0.01); SEERIALE:, HAAH Akl p38.

Table 9 Effect of Danhong Injection on contents of -TG and

PF4 in serum of rats with acute blood stasis (X + s, n = 6)

P _
213 (n:[LJi/-l) (ng;i/_l) PF4/(ng-mL™")
=H — 54.03+1.92 12.03+0.88
it — 59.83+5.04" 15.37+£0.29"
&7 A R 1.8 48.42+2.38%  11.9810.64%
PRRAREN N/] 1.4 55.574+2.13%  12.58£0.40%
0.7 55.58+3.75%  13.24+0.55%
035 5856+3.23  13.09£1.07
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£ 10 FALIESHEX MM AR OLELR Aktl. p38 F1 ERK mRNA FRiERIENE (X+s,n=3)
Table 10 Effect of Danhong Injection on 4ktl, p38 and ERK mRNA expressions in myocardial tissue of rats with acute blood
stasis (Xt s,n=3)

ZH 5] FE/(mL-kg ™) mRNA XA R
Aktl P38 ERK

Eol=| — 0.82+0.03 0.64£0.00 0.58+0.03
it — 1.00£0.00"* 1.00+0.00"* 1.00£0.00"*
B I T SR 1.8 0.58+0.02# 0.59+0.03%# 0.58+0.06"
PRRARERI N ] 1.4 0.52+0.01% 0.44£0.04* 0.28+0.04*

0.7 0.58+0.06% 0.41+0.03% 0.58 £0.02#

0.35 0.69+0.02# 0.61£0.01# 0.59+0.05%

ERK 1] mRNA FIE/KFHEE & (P<0.01), WIZHZY p-Aktl/Aktl. p-p38/p38. p-ERK/ERK A

310 FELEHRMBHMRARCNAR p- RLKFEF LT (P<0.0D): SHEAALLK, %

Akt1/Aktl. p-p38/p38 1 p-ERK/ERK ERFRIAEN 45 25 A 0 WL 4H 41 p-Aktl/Aktl . p-p38/p38 . p-

Al ERK/ERK & FRL/KPFHEZE FHE (P<0.05.
WK s f3R 11 for, 5 Adi, BRA0  0.0D.

p-Aktl — 8 — — et 58X 104

Akt] - GE— 5.6X10%

Pt L S T SR = 0

238 4.0X10*

crry T QU S — — — 41%10*

ERK S S S — — — 1504

B-actin S — — — 42X10*
R fA 14 07 035 AFIULTVESHH

FHLAESHE/(mL-kg™)
5 FEsHEM AN R AROAEL p-Aktl/Aktl. p-p38/p38 1 p-ERK/ERK &R FKIAHIF T
Fig. 5 Effect of Danhong Injection on p-Aktl/Aktl, p-p38/p38 and p-ERK/ERK protein expressions in myocardial tissue of
rats with acute blood stasis

* 11 iR AN B AROAELS p-Aktl/Aktl, p-p38/p38 A p-ERK/ERK EHARIZHEM (X£s,n=3)
Table 11 Effect of Danhong Injection on p-Akt1/Aktl, p-p38/p38 and p-ERK/ERK protein expressions in myocardial tissue

of rats with acute blood stasis (X +s,n =3)

o o FAMNFRIEE
151 7 & /(mL-kg™")

p-Aktl/Aktl p-p38/p38 p-ERK/ERK

TH — 0.3610.12 0.6940.06 0.5440.07
Y] — 1.00+0.00** 1.00+0.00™ 1.0040.00*
EF A0TSR 1.8 0.50+0.28% 0.58+0.17# 0.7240.07%
FHESR 1.4 0.4240.17# 0.7740.05% 0.5540.11#
0.7 0.5340.32% 0.6140.11# 0.7010.06*

0.35 0.58+0.14% 0.55+0.12% 0.57+0.05"
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BRI, WK bR s FE A ) 25 1) 2508 U AT
A DLIA B M 3@ 28 A0 (1) Th R4 09

AT TG R, BRA KR IAT IR
ERIL TT HERGEPR M & W3 kb, k4
MAFERZE BT, DL EPFR RS 7E 1982 R4
e[ rh G R 45 G 20 AR 2R 1 2 I HE T IR
AR 2 ] R Ay A BB AL 9 S R LR E ¥ T R A
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W B BA — e R RIPER], X IMR DR BA
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PR 3R B, €M 2 5 BUi g W 4i . 1
HEWN RS, HfFiEz —2 TXA SH5H xR
(prostacyclin, PGI2) (%A, TXA>LY PGI2 f~F
IR A AT R KRR e ik ak ) AT MR A B AR E o IEH
U, M/MRINEE: PGI2 SEhUEE TN, 1
FERIESRAT T, vWF 5HREZAREES Ib-1X-V
(platelet glycoprotein Ib-IX-V complex, GPIb-IX-V)
HEVBRE, —#HEETE SR allb/p3, fEH
5 vWF B4 4R B R4S, (RBEILICRER . I
DL R AR T 22, vWEF RS I /MR 286 B
I P R4, R L LT RE, 34 T AR g ) B I
P B PR 0 R R I A JRLRS: ) B 24 A (2324, vWF
5 GPIb-IX-V W& LGS T EEES
18 % 5% I e LEE 3-U80F  ( phosphatidylinositol 3-

kinase, PI3K) /Akt FHKE 14 2 A (cGMP-
dependent protein kinase, PKG ) /2234 J5 3540 & 3
fif (mitogen-activated protein kinase, MAPK) 73
(g2, BRI Akt F1 P38 LA &% ERK fi5 162, [A]
IF PI3K/Akt 1 MAPK 15 5 18 #% 7] DA i 35 3 i 55 1.
DAL RBEJRORT TX A AT, 47 TX AL SR B T AR
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