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Abstract: Objective Aspirin (acetylsalicylic acid, ASA) and Danhong Injection (F}4L7EHT¥K, DHI) are widely used in
combination in clinic for the treatment of cerebral infarction and coronary heart diseases in China. However, the interaction between
ASA and DHI remains largely undefined. The purpose of this study is to explore the characteristics of pharmacokinetics interaction
between ASA and DHI. Methods Method based on UHPLC-MS/MS was established to simultaneously quantify the concentrations
of salicylic acid, salvianolic acid A, salvianolic acid B, rosmarinic acid, and tanshinol in plasma. Enzymatic hydrolysis and
UHPLC-MS/MS analysis method were applied to simultaneously quantify the contents of salicylic acid, gentisic acid, salicyluric
acid, salicyl phenolic glucuronide, and salicyluric acid phenolic glucuronide in urine. Plasma concentrations of thromboxane B,
(TXB,) and 6-ketone-prostaglandin F,, (6-keto-PGF,) were determined to evaluate the anti-platelet function. Results Drug-herb
interaction of ASA and DHI significantly influenced the pharmacokinetics profile of salicylic acid, the hydrolytic metabolite of ASA,
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which was characterized by increased plasma concentration while decreased renal excretion of salicylic acid. However, the

pharmacokinetics profiles of salvianolic acids in DHI were not significantly changed. Furthermore, the total content of renal

excretion of gentisic acid, salicyluric acid, salicyl phenolic glucuronide and salicyluric acid phenolic glucuronide were significantly

increased. Conclusion Drug-herb interaction of ASA and DHI increased the plasma concentration while decreased the renal

excretion of salicylic acid, the increased salicylic acid in blood circulation would be transferred to other metabolites.

Key words: aspirin (acetylsalicylic acid); Danhong Injection; drug-drug interaction; salicylic acid; hippuric acid; salvianolic acid
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ST BT AR BEESF (miz) THET (m/z) HESL B R/KV fill it 2 /eV tg/min
KR ESI" 138.83 65.08 18.0 22.0 5.35
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AR ESI” 321.10 151.80 24.0 18.0 5.41
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Fig. 1 UHPLC-MS/MS chromatograms of salicylic acid, salvianolic acid A, salvianolic acid B, rosmarinic acid, tanshinol,

chlormycetin and diphenhydramine
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Table 2 Accuracy, precision, recovery, matrix effect and stability of salicylic acid, salvianolic acid A, salvianolic acid B,
rosmarinic acid, and tanshinol by UHPLC-MS/MS analysis

fTﬁE“ F "32%‘{ FEE /0, ‘% ] 0
S )(’Hjﬁ’%)/ s — L /é o Mok A Q ﬂf 2 jg;]jé -

K 51.20 98.56 3.66 4.19 93.81 97.43 96.69 97.19 96.75 96.04
5.12 101.73 6.30 9.92 93.13 99.86 97.03 96.77 97.34 98.36

0.51 99.35 7.16 8.03 95.54 97.35 99.21 97.00 101.56 95.89

FHRYER A 350.60 100.28 13.05 14.36 108.21 101.39 97.34 92.19 99.12 94.59
35.06 98.20 7.39 14.10 101.80 102.49 100.43 91.92 98.09 97.89

3.51 97.86 11.19 12.21 92.28 97.22 96.89 96.27 95.52 101.37

FHEYR B 379.10 99.08 7.42 8.11 102.15 96.81 96.30 102.14 96.65 96.35
37.91 102.68 3.73 9.06 93.70 100.94 101.05 93.43 101.00 97.07

3.79 95.47 5.00 8.67 96.13 100.11 99.63 96.52 97.94 9438

RIE TR 50.00 100.20 5.41 6.92 107.05 97.05 104.01 94.51 97.11 95.46
5.00 95.90 8.75 10.83 93.63 98.70 103.91 97.72 98.67 96.80

0.50 101.00 5.95 7.08 96.75 98.21 99.38 95.33 98.14 101.78

PR 15.00 102.09 4.59 5.37 104.93 98.31 98.62 95.02 102.08 96.17
1.50 99.56 7.89 8.57 97.87 97.15 98.05 98.67 96.66 98.02

0.15 103.33 6.14 6.58 93.71 98.54 100.47 9575 99.67 97.32
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Table 3 Calibration curve, correlation coefficient, linear range and limit of quantification of salicylic acid, salvianolic acid

A, salvianolic acid B, rosmarinic acid, and tanshinol by UHPLC-MS/MS analysis

Vaiis) it i 2k IR REL 2R VG /(pg-mL ™) SE B FIR/(ugmL™)
KR y=16296.08 x+36.81 0.9950 0.03~51.20 0.030
FHHTR A y=9250.42 x—317.93 0.993 7 0.064~350.60 0.064
FHBHEE B y=6460.86 x—2.82 0.997 2 0.012~379.10 0.012
AR y=225.19x+3.13 0.997 6 0.11~50.00 0.110
A y=538.48 x—3.93 0.997 1 0.15~15.00 0.150
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ASA-acetylsalicylic acid group ASA-DHI- acetylsalicylic acid + Danhong Injection group, same as below figures; A-concentration-time curve of

salicylic acid B-pharmacokinetics parameters of salicylic acid P < 0.05

*P<0.01 vs ASA group

£ 2 PRIICAR 5P SRk & 5 A X B =) LAk AR A= 7k B R B D AFIERISNE (X £5,n=6)

Fig. 2 Effect of drug-herb interaction of aspirin and Danhong Injection on pharmacokinetics characteristics of aspirin

hydrolyzed salicylic acid (x +s ,n = 6)
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