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In vivo pharmacokinetic study on active constituents in Danhong Injection
against cerebral ischemia of rats

Al Jin-chao', HE-Yu', YANG Rong-bing', ZHOU Hui-fen', YU Li', ZHANG Yu-yan', YANG Jie-hong', ZHAO
Tao’, WAN Hai-tong'

1. Institute of Cardiovascular-Cranial Disease, Zhejiang Chinese Medical University, Hangzhou 310053, China

2. Shandong Buchang Pharmaceutical Co., Ltd., Heze 274000, China

Abstract: Objective To develop an HPLC-DAD method for the simultaneous determination of danshensu, protocatechuic acid, vanillic
acid, salvianolic acid B, and hydroxysafflor yellow A (HYSA) in cerebral ischemic injury of rats, in order to provide an accurate and reliable
analytical method to study the pharmacokinetics. Methods The middle cerebral artery occlusion (MCAQO) model was established, in which
all the rats were iv injected with the active constituents in Danhong Injection simultaneously (danshensu, protocatechuic aldehyde,
salvianolic acid B, and HYSA). The analysis of the measured components’ plasma concentration was carried at 30 C on the reversed-phase
column of Agilent Eclipse XDB-C,g (150 mm x 4.6 mm, 5 um) and eluted with acetonitrile and water containing 0.4% phosphate acid as
mobile phase in gradient mode. Detection wavelengths were 280 nm for danshensu, protocatechuic acid, vanillic acid, salvianolic acid B and
403 nm for HYSA. The propyl p-hydroxybenzoate was used as the internal standard (IS). Results Protocatechuic aldehyde rapidly

metabolized in MCAO rats, but its metabolites, protocatechuic acid and vanillic acid, were easily detected. The linear
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ranges of danshensu, protocatechuic acid, vanillic acid, salvianolic acid B, and HYSA were 0.35—140 (R2 =0.999 8), 0.15—60
(R*=0.999 0), 0.05—20 (R*= 0.998 8), 0.25—100 (R> =0.999 6), and 0.075—30 mg/L (R* = 0.998 5), respectively. The mean recoveries
were between 80% and 120% and the RSD value of intra-day and inter-day was less than 10%. The results of stability meet the

requirements for biopharmaceutical analysis. The main pharmacokinetic parameters of danshensu, protocatechuic acid, vanillic acid,
salvianolic acid B and HYSA were as follows: AUC,.,, were (1143.862 + 230.840), (427.024 + 59.293), (135.785 + 47.631), (418.631 +
66.242), (288.788 + 87.809) mg'min/L and ¢, were (71.496 £ 29.067), (82.379 £ 26.279), (40.331 £ 6.006), (125.164 £ 59.709),
(177.577 + 112.836) min. Conclusion The method is simple, rapid, precise and stable, which can be used to the pharmacokinetic studies

on the compatibilities of danshensu, protocatechuic aldehyde, salvianolic acid B, and HYSA in MCAO rats.

Key words: HPLC-DAD; cerebral ischemia; Danhong Injection; danshensu; protocatechuic aldehyde; salvianolic acid B; HYSA;

vanillic acid; protocatechuic acid
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Fig.1 HPLC of plasma in rats



° 3042 -

¢ %% Chinese Traditional and Herbal Drugs 3% 46 % 25 20 #§ 2015410 A

27 ZKMURRER

IR0 RO, TS SR EAT R, AT
M IR TP TR Loy ml A P2 38 035, 1.4, 14,
35. 70+ 140 mg/L; JBULFKMR 0.15. 0.6+ 6. 15,
30. 60 mg/L; F R 0.05. 0.2+ 2. 5. 10. 20 mg/L;
FHBY B 0.25. 1. 10, 25. 50. 100 mg/L; HYSA
0.075. 0.3, 3. 7.5. 15, 30 mg/L. B LA R¥)E
B0t IR L VA, % “2.47 TR 7V AL EE, €257
T A 2 A, s e i BRI AR . DAL IR
& 2P ) ITERIR RS (X0, 2515 AR
W TR O AR (YD) HEATER RN, F3hRHE
e A7 FEFAHOC R E, 45 R WA 1. 4%l
EfERELL SIN=3 it, FIZER. BILERR. FH
R FHBYR B. HYSA [ AGR I R4 5% 0.13.
0.04. 0.03. 0.11. 0.01 mg/L.

F1 ZWNEDBILIERR

Table 1 Linear relationship of each measured component

D% 2y R RMEEH/(mgL™)
J12 248 Y=0.071 5X40.004 8 0.999 8 0.35~140.00
JF)LAEE Y=0.218 9. X—0.0483 0.9990 0.15~60.00
FEHER  Y=0.256 6 X+0.0070 0.998 8 0.05~20.00
JIy 2 B Y=0.087 6 X—0.063 8 0.999 6  0.25~100.00
HYSA  Y=0.2603 X—0.088 0 0.998 5 0.075~30.00
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Table 2 Precisions and recoveries of each reference substance

in plasma of rats (X s, n=>5)

i 45 5 RSD/%

. 4 5 %
B p/(mgL™) oA e AN I 2R /%
FHZ#EM 140 437 4.96 102.82+ 6.98
14.00 2.43 5.78 10542+ 8.91

70.00 1.56 7.82 96.58+ 7.23

JFLZEER  0.60 6.43 521 110.21+£10.32
6.00 0.95 1.37 103.51+ 5.46

30.00 1.58 3.02 96.83+ 5.83

FHIR 0.20 1.53 6.26 104.87+13.33
2.00 1.02 4.17 103.79+ 3.68

10.00 1.60 4.13 97.28+ 6.29

JHE B 1.00 4.92 3.29 108.51+ 3.04
10.00 0.62 8.77 97.07+10.43

50.00 1.36 7.75 91.13+ 9.41

HYSA 0.30 3.89 4.72 99.93+ 2.93
3.00 2.29 1.89 103.71+ 6.65

15.00 1.60 2.19 95.66+ 7.40
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Fig. 2 Drug-time curves of each measured component in
MCAO rats in vivo (X £s,n=5)
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Table 3 Main pharmacokinetic parameters of each measured components in MCAO rats in vivo (X s, n=5)

ZH B NZ% JLZ R AR JHEE B HYSA
AUC,, mgminL" 1074.815£281.230 376.255+44.444 132344146400 254.366%6.911 172.044£36.973
AUC,.,, mgminL' 1143.8624230.840 427.024159.293 135.785+47.631 418.6311+66.242 288.788+87.809
MRT,., min 26.195+5.076 34.429+3.944 37.473+2.721 36.094 £8.489 64.197+5.770
MRT;., min 44.779£20.055 66.6711+26.262  42.4511£4.770  142.016+49.378 222.764+125.784
2 min 71.496+29.067 82.379+26.279  40.331£6.006  125.164+59.709 177.577+112.836
fax min 3.0x0.0 3.0£0.0 13.333£5.774 3.0x0.0 3.0£0.0
v, Lkg! 1.9361.016 4.177+1.218 6.74911.368 3.363+1.114 1.719£0.688
CL, L-min kg 0.018£0.003 0.036£0.005 0.120£0.042 0.020£0.004 0.007£0.003
Crax mgL! 49.166+12.015 13.268 £ 1.046 3.090£1.000 10.508 £4.473 3.007£0.703
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