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Abstract: Danhong injection (DHI) and ceftriaxone sodium were used in combination based on their experi-

mental uses in clinic. This study was designed to investigate the impact of ceftriaxone on pharmacokinetics and
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pharmacodynamics of the phenolic acids from DHI. After administration of DHI for 7 d, ceftriaxone (CFTX) was
combined with DHI for the next 7 d in adult male Sprague-Dawley (SD) rats. All the drugs were administered
through caudal vein. UHPLC-TQ-MS was applied in determining the plasma concentration of p-coumaric acid
(p-CA), salvianolic acid D (SaD), rosmarinic acid (RA) and salvianolic acid B (SaB). The pharmacokinetic parame-
ters of the combination group or the Danhong injection alone group were calculated by statistical moment method,
Conax

bioavailability degree module in DAS 3.2.8 statistic software. The results showed that C,,, of p-CA, SaD, RA and
SaB were unqualified within 90% confidence intervals for bioequivalence statistics. And the results showed that

and the average of the area under the curve AUC,_, using 90% confidence interval of the bioequivalence and

AUC,_, of SaD, RA and SaB within 90% confidence intervals for bioequivalence statistics were unqualified. There
were no significant difference in the ¢

max

(P>0.05). The results of anticoagulation in vivo showed that the interna-
tional normalized ratio (INR), prothrombin time (PT), thrombin time (TT) and activated partial thromboplastin
time (APTT) were significantly increased when combined with CFTX (P<0.05 or P<0.01). The results in anti-
thrombotic effects revealed that the thromboxane B, (TXB,) level in serum was significantly decreased (P<0.01) in
the combination group compared with Danhong injection alone. However, there was no significant difference in
antiplatelet effects. These results suggest that CFTX may enhance the anticoagulation and antithrombotic effects of
DHI through altering pharmacokinetics and pharmacodynamics in SD rats.

Key words: Danhong injection; ceftriaxone sodium; herb-drug interaction; pharmacokinetics; antithrombotic

effect; anticoagulation; antiplatelet
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Table 1 The retention time (#;) and the optimal detection parame-
ters of p-coumaric acid (p-CA), salvianolic acid D (SaD), rosma-
rinic acid (RA) and salvianolic acid B (SaB) in Danhong injection
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ty Precursor Production Cone  Collision

Compound . .
/min ion (m/z) (m/z) A% eV
p-CA 2.28 163.2 119.3 20 13
SaD 2.37 417.6 197.5 20 18
RA 2.63 359.5 161.5 20 20
SaB 3.21 717.6 519.2 25 20
LMS (IS) 3.12 320.8 151.9 25 18
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RA 0.047~24.00 pg - mL!, SaD 0.15~9.50 pug - mL",
SaB 0.10~53.75 ug-mL",
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Table 2 The linear regression calibration and LLOQ of the components in DHI

Compound Linear regression calibration Correlation coefficient/r? Linearity range/pg - mL"! LLOQ/pg mL"
p-CA Y=35156x-05174 0.998 2 0.02 - 10.00 0.02
SaD Y=0.0142x-0.001 2 0.999 3 0.15-9.50 0.15
RA Y=0.0356x+0.001 1 0.997 4 0.047 - 24.00 0.047
SaB Y'=0.007 8 x - 0.000 7 0.997 5 0.10 - 53.75 0.10
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Figure 1 Total ion chromatogram (TIC) of p-CA, SaD, RA, SaB in DHI in negative mode. A: Blank plasma; B: Plasma standards and IS;

C: Plasma samples
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Figure 2 The concentration-time curve of the phenolic acids in DHI (n = 6, X = 5). A: The concentration-time curve of p-CA in Group 1 (DHI-14
d) and Group 2 (DHI+CFTX-14 d+7 d); B: The concentration-time curve of RA in Group 1 (DHI-14 d) and Group 2 (DHI+CFTX-14 d+7 d); C: The concentra-
tion-time curve of SaD in Group 1 (DHI-14 d) and Group 2 (DHI+CFTX-14 d+7 d); D: The concentration-time curve of SaB in Group 1 (DHI-14 d) and Group

2 (DHI+CFTX-14 d+7 d); E-H: The In concentration-time curve of p-CA, RA, SaD and SaB in Group 1 (DHI-14 d) and Group 2 (DHI+CFTX-14 d+7 d)
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Figure 3 The influence of anticoagulation, antithrombosis and
antiplatete effects of DHI by CFTX on SD rats (n = 8, X = 5). "P<
0.05, "P<0.01 vs Group 1 (DHI-14d). INR: International normal-
ized ratio; PT: Prothrombin time; TT: Thrombin time; APTT: Acti-
vated partial thromboplastin time; FIB: Fibrinogen; TXB,: Throm-
boxane B,; CD 62p: P-selectin; GP IIb/Illa: Platelet membrane
glycoprotein IIb/IIla; vWF: von Willebrand factor
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