Zj2z 244, Acta Pharmaceutica Sinica 2010, 45 (11): 1433-1439 -+ 1433 -

AZ5=ZtEANEZRFEATARANFEITANE M

Ked, X8, FRW, AR
CPRZFK R R b %4 TS H T RS0, 109 W 210009)

WE: W RSS2 5. U AP S - ERUH R ER, H LC-MS/MS vl KK P2 %
FHZE I oy BBPFSE. =B84 Ri. AS BT Rg FIAS 1 Rb, RS, N H BAPP2.0 1 H 44031 1125541
HAATG AT, W L B ) S AR AL TS R R P 2 5 = BB X 6 ARG 243N )
AR, GRER, BAEASE. LB Ry ASEH R M Rby [ Cpa 3 H AUC B 5L FE K
CL,/F R V,/F Y947 — B R RGN, T ST S0 1L o BT S MM 254850 112447 0 R W 2481k

KR SIS S AR 29080 J1%; LC-MS/MS

FE S ES: R96Y XRKFRIRES: A N EHS: 0513-4870 (2010) 11-1433-07

Effects of combination of Salvia miltiorrhiza and Panax notoginseng on the

pharmacokinetics of their major bioactive components in Beagle dog
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Abstract: After oral administration of Salvia miltiorrhiza (Danshen in Chinese), Panax notoginseng (Sanqi
in Chinese) and Danshen Sanqi combination suspensions to Beagle dogs, the plasma concentration-time profiles
of danshensu, tanshinone II 5, cryptotanshinone, notoginsenoside R1, ginsenoside Rgl and Rbl were analyzed
by LC-MS/MS. Pharmacokinetic parameters were calculated and analyzed with BAPP 2.0 software. The
results showed that the C,,, and AUC of danshensu, notoginsenoside R1, ginsenoside Rgl and Rbl in Danshen
Sanqi combination group all decreased in comparison with those of Danshen or Sanqi given alone, while the
CL,/F and V,/F increased to some extent. No significant differences of the pharmacokinetics of tanshinone 1II ,
and cryptotanshinone were observed between groups.
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Table 1 Contents (mg-mL ") of the major components in Salvia
miltiorrhiza (Danshen), Panax notoginseng (Sanqi) and Danshen
Sanqi combination suspensions. 7 =3

Component Danshen Sanqi Danshen Sanqi
Danshensu 0.21 - 0.21
Lithospermic acid 0.44 - 0.44
Rosmarinic acid 0.27 - 0.27
Salvianolic acid B 4.05 - 4.05
Salvianolic acid A 0.16 - 0.16
Tanshinone 1I 5 0.19 - 0.19
Cryptotanshinone 0.20 - 0.20
Notoginsenoside R1 - 0.46 0.46
Ginsenoside Rgl - 1.75 1.75
Ginsenoside Rb1 - 2.02 2.02
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Figure 1 Typical MRM chromatograms for danshensu analysis of blank plasma sample (A), blank plasma sample spiked with

danshensu and indometacin (B) and plasma sample obtained 1 h after oral administration of Danshen Sanqi combination suspension (C).

1: Danshensu; 2: Indometacin
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Figure 2 Typical MRM chromatograms for tanshinone II o and cryptotanshinone analysis of blank plasma sample (A), blank plasma

sample spiked with tanshinone II a, cryptotanshinone and fenofibrate (B), and plasma sample obtained 1 h after oral administration of

Danshen Sanqi combination suspension (C).

1: Tanshinone II 5; 2: Cryptotanshinone; 3: Fenofibrate
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Figure 3 Typical MRM chromatograms for notoginsenoside R1, ginsenoside Rgl and Rbl analysis of blank plasma sample (A), blank
plasma sample spiked with notoginsenoside R1, ginsenoside Rgl, Rbl and astragaloside A (B), and plasma sample obtained 3 h after

oral administration of Danshen Sanqi combination suspension (C). 1: Notoginsenoside R1; 2: Ginsenoside Rgl; 3: Ginsenoside Rb1;
4: Astragaloside A
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Figure 4 Mean plasma concentration-time profiles of danshensu (A), tanshinone II o (B) and cryptotanshinone (C) in Beagle dogs after
oral administration of Danshen and Danshen Sanqi combination suspensions. n=38, x*s

Table 2 Pharmacokinetic parameters of danshensu, tanshinone Il s and cryptotanshinone after oral administration of Danshen and
Danshen Sanqi combination suspensions in Beagle dogs. n=8, ¥+s. P <0.05 vs Danshen suspension group

Parameter Danshen Danshen Sanqi combination
Danshensu Tanshinone II o Cryptotanshinone Danshensu Tanshinone II o Cryptotanshinone
Cinax /ng'mL™" 284 + 89 0.8+0.2 0.7+0.3 190 + 57" 1.0£0.3 0.7+£0.2
tmax /h 0.63 +0.23 0.43+0.12 0.57 +0.19 0.69 + 0.44 0.50 + 0.46 0.64 + 0.38
tin/h 2.07 +1.56 0.73 +£0.50 0.78 £ 0.28 0.86 + 0.58" 0.82 +0.26 0.81 +0.54
MRT /h 1.40 £ 0.25 1.12+0.41 1.13+£0.26 1.23£0.37 0.98 £ 0.35 1.02 £0.39
AUC ¢, /h~ng-mL71 422 £171 1.2+0.6 1.0+ 0.5 235+ 107" 1.1+0.5 09+04
AUC ¢« /h'r1g'1'anl 442 £ 181 1.3+£0.6 1.1+0.5 256+ 1117 1.3+0.6 1.0+04
CL,/F /L‘hfl'kgfl 0.53+0.16 204 + 164 229 + 105 0.98 + 0.43" 172 £75 240 + 84
V,JF /L'kg7l 1.36 £ 0.93 150 = 74 245 £ 130 1.09 £ 0.87 194 + 82 261 £ 154
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Figure 5 Mean plasma concentration-time profiles of notoginsenoside R1 (A), ginsenoside Rgl (B) and Rbl (C) in Beagle dogs after

oral administration of Sanqi and Danshen Sanqi combination suspensions. n =8, x=£s

Table 3 Pharmacokinetic parameters of notoginsenoside R1, ginsenoside Rgl and Rbl1 after oral administration of Sanqi and Danshen

Sanqi combination suspensions in dogs. n=8, ¥+s. P<0.05 ~P<0.01 vs Sanqi suspension group
Parameter Sanqi Danshen Sanqi combination
Notoginsenoside R, Ginsenoside Rg;  Ginsenoside Rb;  Notoginsenoside R, Ginsenoside Rg; Ginsenoside Rb,
Crnax /ng'mL™" 23.3+19.7 183+11.4 180.8 + 87.0 9.0+3.5 9.8+4.9 88.3+53.5"
fmax /D 1.63+0.35 1.50 +0.50 531+3.45 1.69 + 0.70 1.36 +0.63 8.88+6.69"
ti2/h 2.76 +0.77 5.27+337 47.05 + 13.40 3.47+2236 430+2.53 56.19 + 22.50
MRT /h 4.06+1.17 3.64+1.27 43.74 +4.70 3.62+1.22 3.60+ 1.10 46.48 + 3.05
AUC 4, /h'ng-mL™ 69.3 +36.4 49.6 +20.4 7793 + 4 846 29.3+10.17 28.0+17.17 4646+2191"
AUC (., /hng'mL™" 70.0 £ 36.0 51.6+18.2 9874 + 6 458 31.8+12.1" 29.6 +17.9" 6 445 +4 509
CL,/F /L:h " kg™ 8.96 + 5.83 39.4+18.3 0.35+0.30 17.32 £9.63" 84.6 +56.6" 0.41+0.21
V,/F ILkg " 353 +27.5 343 + 361 20.8+15.2 78.6 £50.8 415 +244 30.0+12.8
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