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Pharmacokinetics of Danhong Injection in normal and cold-coagulation and blood-stasis rats
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[Abstract] Objective To establish an HPLC method for simultaneous analysis of danshensu (DSS), protocatechuic acid
(PA) and hydroxysafflor yellow A (HSYA) in plasma samples, and to study the pharmacokinetics of DSS, PA and HSYA in
Danhong Injection in normal and cold-coagulation and blood-stasis model rats. Methods The cold-coagulation and blood-stasis
rat models (n=6) were made by continuous stimulation with ice water for 20 days; another 6 normal rats served as controls.
The concentrations of DSS, PA and HSYA in the plasma were determined by RP-HPLC (0. 2% formic acid water[ AJ-methanol
[B], gradient elution, wavelength detection: 280 nm [0-40 min] and 402 nm [40-60 min] ) at 2, 5, 10, 15, 20, 25, 30, 40,
50, 60, and 90 min after administration of Danhong Injection via the tail vein. The pharmacokinetic parameters were calculated
with DAS 3. 0 software. Results DSS and PA had an open two compartment model and HSYA had an open three compartment
model. Compared with the normal groups, the model group had significantly increased maximum plasma concentration (Cy.) of
DSS, PA and HSYA, the distribution half-life time (#,,2,) of DSS, and elimination half-life time (#,2,, t1/2,)» area under curve
(AUC), and apparent volume (V) of PA and HSYA (P<C0. 05); it also had significantly reduced distribution half-life time
(t15,) of PA and HSYA and area under curve (AUC) of DSS(P<C0. 05). Conclusion DSS has a lower distribution and

[fmBEHE] 2014-11-30 [#=HH] 2015-02-11

[(E€WE] ERPHE SRR (2008BAISIBOL) , #F # 1 VL 2% 35 A A1 BT A1 B K Jg 11X (IRT1174) . B P54 T a5 R G037 1 A 31 %l
(2013KCT-24) , BRvg 48 Hh A R 5T B H (13-JC030) , Vg 4 H SR Bl2: 3 4: (2013]C2-07). Supported by National Science and Technology
Supporting Plan(2008 BAI51B01), Changjiang Scholars and Innovative Research Team Plan of Ministry of Education(IRT1174), Science and
Technology Innovation Team Project of Shaanxi Province (2013KCT-24), Project of Traditional Chinese Medicine Bureau of Shaanxi Province
(13-JC030), and Natural Science Foundation of Shannxi Province (2013]JC2-07).

(@] BRHH .14 Email: chenyynwu@163. com

“ W {E/E# (Corresponding author). Tel: 029-88302686, E-mail: zhengxh@nwu. edu. cn



* 756 -

BTEBEIFR 2015 4R T 155 36 4

bioavailability under the condition of cold-coagulation and blood-stasis, while PA and HSYA show a faster distribution, slower

elimination, increased apparent volume and bioavailability, indicating a better clinical effect.

[ Key words] Danhong Injection; high pressure liquid chromatography; pharmacokinetics; cold coagulation and blood stasis
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Tab 1 Blood rheology indices of cold-coagulation and blood-stasis rats

n=10, r*s

Plasma viscosity n/(mPa .s) Red blood cell specific volume

Group Blood viscosity n/(mPa °s)
Normal group 9.154+1.72
Model group 11.5341. 98~

1.32+0. 12
1.48+0. 14"

0.5240.02
0.5540.03*%

* P<<0. 05 vs normal group
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Fig 1 HPLC chromatograms of plasma samples

Time #/min

A:Blank plasma; B:Blank plasma spiked with standard; C: Plasma sample after injection of Danhong Injection. 1: Danshensu

(DSS); 2: Protocatechuic acid (PA); 3: Hydroxysafflor yellow A (HSYA)
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Tab 2 Recoveries and precisions of DSS,PA and HSYA in plasma

Precision (RSD, %)

Compound Concentration pp/(mg + L™1) Recovery (%,n=5, z£s)
Intra-day Inter-day

DSS 375. 00 92.0543. 40 1.31 2.89
25. 00 82.85+4. 21 0. 97 2.19

2.00 83.70£2.32 0.79 2.36

PA 375. 00 88.99+3. 65 0.32 2.01
25. 00 84.01%1.53 1. 88 2.99

2.00 77.98=+1. 24 0. 98 2.82

HSYA 375. 00 87.45+1. 37 0.76 2.43
25. 00 79.50£2. 70 0. 34 2.16

2. 00 85. 064, 14 1.25 3.79

DSS: Danshensu; PA: Protocatechuic acid; HSYA: Hydroxysafflor yellow A
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Fig 2 Concentration-time curves of DSS, PA, and HSYA in

normal and cold-coagulation and blood-stasis model rats
A: Danshensu (DSS); B: Protocatechuic acid (PA); C.
Hydroxysafflor yellow A (HSYA). n=6, z=*s
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Tab 3 Pharmacokinetic parameters of DSS in normal and cold-coagulation and blood-stasis model rats

n=6, rts

Pharmacokinetic parameter

Normal group

Model group

1124 t/min

t1/25 t/min

AUCy—(mg * min « L™ 1)
AUCp~co(mg * min « L)
CL(L+min !« kg 1)
V(L-kg 1)
Vi(L+kg™D

Crax pp/(mg « L™1)

Thnax t/min

2.387+0. 626
27.653+5. 815
7 965. 326 =25, 376
8942, 673430. 732
0. 006=40. 002

0. 08640. 001

0. 03840. 003
413.552418. 201
2.000=£0. 000

3.151+0. 562
26.052+3. 201
6 723.233+19.975*
8 326. 355+24.532*

(=}

.008+0.001~
. 0884-0. 003

(=}

. 0340. 005

(=}

532.211+£25.501* "

[S]

. 000=£0. 000

* P<<0.05, ** P<C0.01 vs normal group
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Tab 4 Pharmacokinetic parameters of PA in normal and cold-coagulation and blood-stasis model rats

n=6, rts

Pharmacokinetic parameter

Normal group

Model group

11/2¢ t/min 12. 142+2. 101 5.881+£1. 974~
t1/25 t/min 27.252+2. 842 32.201£5. 082"
AUCy~(mg * min+ L™ 387.019£18. 501 421.661+16. 162"~
AUCy~oo (mg » min*» L) 466. 84721, 092 501.121+20. 693 * *
CL(L * min !« kg™ 1) 0. 002=40. 001 0.00240. 001
V(L-kg 1) 0.014=+0. 001 0.01740. 002" *
Vi(L kg™ 0. 00540. 002 0.01040.003* *
Crax o/ (mg + L™1) 16. 05342, 244 25.902+6. 613" *
Tnax t/min 2.000=0. 000 2.000=£0. 000

* P<C0. 05, ** P<{0.01 vs normal group

x5 HSYAEEEMERBEAREAMNGRIINESEHEER

Tab 5 Pharmacokinetic parameters of HSYA in normal and cold-coagulation and blood-stasis model rats

n=6, xts

Pharmacokinetic parameters

Normal group

Model group

t1/2¢ t/min

t1/23 t/min

11/2y ¢/ min

AUCy—(mg * min+ L™ 1)
AUCj~--(mg * min+ LL71)
CL(Le+min !« kg 1)
V(L «kg™D

Vi(L-kg 1)

Crnax o8/ (mg « L™1)

Trnax t/min

9.602E2. 543
76. 59245, 176
89. 324£2. 501

362.322+15. 271

.29240. 211~

58. 38444, 683"

94.
389.

11644, 345~
642411, 334~

3 076.865+38. 057 3 896.234429. 993" *
0.00240. 001 0.00240. 001
0. 03574-0. 006 0. 04540, 004 * *
0. 00940. 003 0.01340. 003"
4,52720. 213 5.903+1. 442~
2..000=0. 000 2. 000=0. 000

* P<C0. 05, ** P<{0.01 vs normal group
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