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Abstract: Objective To study the rule and difference of pharmacokinetics of ten ginsenosides (Rg;, Rb;, Rc, Rd, Re, Rf, Rgz, Rh,
Rb, and Rb;) in Yiqi Fumai Lyophilized Injection (YQFM) in normal and chronic heart failure (CHF) model rats in vivo, and provide
reference for clinical rational drug use. Method Totally twelve Wistar rats were randomly divided into control and model group
(n=6), chronic heart failure model of rats was established by using coronary artery ligation method. At 14 d after modeling, all rats in
the two groups were given iv administration of YQFM (543 mg/kg). The plasma concentration of ginsenosides at different
time-points was analyzed by Ultra high performance liquid chromatography-mass spectrometry (UFLC-MS/MS), the drug-time
curves were drawn and the pharmacokinetic parameters were calculated and compared by DAS 3.0 program. Results The main
pharmacokinetic parameters of ginsenosides in the CHF model group, such as T),, AUCy, AUC,., CL,, had no significant
difference compared with control group after administration of YQFM. Conclusion The body has no significant effect on the
metabolism of ginsenosides in the condition of chronic heart failure.

Keyword: Ultra high performance liquid chromatography-mass spectrometry (UFLC-MS/MS); Yiqi Fumai Lyophilized Injection

(YQFM); ginsenosides; chronic heart failure; pharmacokinetics
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Fig. 1 Typical chromatograms of blank plasma (A), plasma sample added with mixed standards (B), and plasma samples of

rats after administration (C)
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272 hRdEMIERE N ORE R RO A
a, H 50% R AR, IR1T R YRG0
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Table 1 Linear regression equations of 10 ginsenosides (n = 9)

3% EVEpayE AL/ (ng'mL ™) R? B E BB/ (ngmL™)
ANZHBA R Y=0.004 57X+0.002 15 1.25~1 000 0.986 2 1.25
AZHEH R Y=0.001 47X+0.000 632 1.25~1 000 0.994 8 1.25
ANZEH Re Y=0.002 99X-+0.000 498 1.25~1 000 0.9912 1.25
ANZ 124 Rh, ¥=0.003 97X40.001 75 1.25~1 000 0.984 0 1.25
ANZ AT Rb, Y=0.001 53X-+0.001 76 5~4 000 0.998 0 5.00
ANZ A Re Y=0.0002 26X—0.000 16 5~4 000 0.996 6 5.00
NS4 RE Y=0.001 77X+0.003 21 2.5~2 000 0.984 6 2.50
ANZ B Re; Y=0.001 31.X40.000 276 2.5~2 000 0.996 2 2.50
ANZ 1T Rb, Y=0.000 899.X—0.000 104 2.5~2 000 0.997 8 2.50
ANZ AT Rby Y=0.001 5X—0.000 373 2.5~2 000 0.998 8 2.50

T2 10MASEEEARLEPMEAS HEEREINBEEE (n=6)

Table 2 Intra- and inter- day precision and accuracy of ten ginsenosides in rat plasma (n = 6)

P /&;E/ HN H i) P /&E/ HN 1)

(ng'mL™") K8 E/% IS/ % K525 /% YR/ % (ngmL™") KBS/ % UERIE/ % KEHEIE/ % HERIE/%

NS B 125 6.27 446 142 9.71 NSRS 6.09 —1191 429 6.60

Rg 250 7.25 8.07  7.00 10.78 Re 10 5.28 —13.47 13.93 5.34

50.00 3.34 9.93 433 9.26 200 10.97 —2.92 1450 10.72

750.00 4.23 —480 6.96 —2.92 3 000 4.79 —13.67 12.74 2.02

NS BT 125 529 —6.97 246 2.28 NZRE 25 384 —1.94 3.65 6.34

Rd 250  3.11 —13.73 1246 —0.29 Rf 50 593 11.70 1251 4.63

50.00 14.43 —4.40 13.94 9.82 100.0 991 638  12.59 —4.52

750.00 1.67 —9.82  10.56 2.76 1500.0 1.85 —9.78 7.58 —12.79

NS BT 125 3.61 4.0 14.71 —112 |[ASEH 25 479 3.94 4.82 —1.83

Re 250  6.81 10.00  5.59 12.09 Rg; 50 175 287  14.04 8.33

50.00 9.45 11.70  9.24 12.19 100.0  2.61 —10.00 6.62 8.07

750.00 4.68 —3.00 9.77 0.79 1500.0 9.21 6.56 5.97 —5.74

NS B 125 5.59 —1.37 452 6.86 ANZBE 25 572 —11.2 2.65 —1.54

Rh, 250 5.38 13.40 791 10.11 Rb, 50 331 —1237 1191 4.33

50.00 5.42 573 10.01 —5.66 100.0  3.27 —1122 1132 —3.29

750.00 1.83 —9.71 447 —12.69 1500.0 11.64 7.00  10.74 —0.04

NS BT 5 5.39 —9.69 8.78 2.03 ANZRE 25 601 —8.00 8.70 —4.17

Rb, 10 2.13 —948  11.07 1.13 Rb, 50 290 —7.80  10.00 0.02

200 1241 —275 1291 4.44 100.0 11.34 3.00 10.30 4.37

3000 3.76 —12.17  9.09 —3.59 1500.0 3.53 —7.22 8.74 —1.85
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Table 3 Recovery and matrix effects of components in rats plasma (n = 6)

D% Wl /(ngmL ™) PRI FIBCR /% RSD/% I N /% RSD/%
ANZREH Rg 2.5 85.23+2.59 3.04 108.26+3.49 3.22
50.0 85.95+2.01 233 93.01+3.95 425
750.0 98.31+4.20 4.28 95.51+4.01 4.20
ANZ 21 Rd 2.5 53.97+1.35 2.49 97.94+3.54 3.61
50.0 57.14+1.89 3.31 100.15+3.42 3.41
750.0 90.44+3.05 3.37 94.56+4.24 4.44
NS Re 2.5 90.4443.05 3.37 94.56+4.24 4.44
50.0 87.22+1.67 1.91 87.65+0.82 0.93
750.0 95.41+5.98 6.27 94.70+3.70 3.90
ANZ BT Rh, 2.5 87.64+3.42 3.90 103.70+7.12 6.86
50.0 88.47+1.84 2.08 96.01+4.20 437
750.0 98.28+4.17 4.25 88.00+3.78 430
ANZ AT Rb, 10 45.89+1.94 4.22 111.4442.71 2.43
200 52.82+2.90 5.48 98.69+3 .48 3.52
3000 60.33+2.84 4.71 90.98+2.54 2.80
ANZEF Re 10 46.94+1.85 3.95 94.71+3.70 3.90
200 47.5443.94 8.30 92.46+3.09 3.35
3000 53.5742.52 4.70 86.97+3.09 2.16
ANZBAF Rf 5 104.30+2.55 2.45 100.61+3.16 3.14
100 96.36+0.89 0.93 101.86+4.33 425
1500 99.54+5.58 5.58 91.54+3.62 3.96
ANZB4T Res 5 94.08+2.34 2.49 100.68+3.09 3.06
100 93.47+2.95 3.16 88.30+3.40 3.86
1500 87.01+4.03 4.63 102.30+3.29 3.22
NS BH Rb, 5 49.86+2.36 4.74 87.76+3.38 3.85
100 40.94+1.43 3.49 102.08+1.48 1.45
1500 52.3142.62 5.01 88.94+3.30 3.71
NS 21 Rb; 5 63.64+2.38 3.74 94.76+7.76 8.19
100 61.65+2.55 4.14 93.97+3.18 3.38
1500 69.81+3.76 5.39 87.83+2.37 2.70

URAF RIS S R 2R, 4% “2.67 TR ik
RPN 5E 5 I T R 2 R, 2 it 2R P - I )
thek, WK 2. KA J22 81 DAS 3.0 735
THEL 10 Mg 253 S8, WK 4. R SET

SR SPSS 19.0 BEATHIFEA ¢ #556, SXFEg
Eb, 1200 AR AUC),~ AUCo Tipn
M Clz E2 8 S8 TG %72 7
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Fig.2 Mean concentration-time profiles of ginsenosides in control and model group rats ( x %5, n = 6)

x4 BASEHHSEXRGBANEIEZEAHNFSH (X £s,n=6)
Table 4 Main pharmacokinetic parameters of ginsenosides in rats ( x £, n = 6)

J§ 5y 4 AUC,./(ug'L™"h) AUC,../(ng'L™"h) Tip/h CL/(L-h kg™
ANZHEHRg X HE 791.90+177.77 793.26+177.28 0.40+0.07 1.17+0.20
A 984.05+336.06 1033.76+315.18 2.2943.04 0.92+0.22
ANZHEHRD, SR 67 965.70£17 131.07 73 509.72+19 624.95 19.72+3.50 0.015+0.004
M 69 407.12421 240.66 75 709.86+22 432.86 20.53+2.28 0.014+0.004
ANZHBHRe SR 26 241.30+8 760.57 33 962.78+14 925.42 31.37£11.26 0.001 7+0.000 8
M 27 708.84+8 664.10 32308.10:9 488.11 27.27+4.38 0.001 6+0.000 5
ANZBHRD SR 12218.01+3 408.82 15204.36+4 44327 33.42+10.83 0.026+0.006
A 15 605.00+3 284.83 22 426.12+2 743.97 44.45+20.02 0.022+0.014
ANZ B Re X HE 206.87+53.56 208.65+53.11 0.36+0.06 0.65+0.16
A 229.66+112.33 230.82+113.13 0.53+0.18 0.50+0.25
ANZBHERE X HE 169.79+44.68 171.16+45.08 0.20+0.04 2.32+0.70
A 169.54+52.59 172.20+54.23 0.23+0.10 2.33+0.76
ANZ B HRg, X HE 236.44+24.15 240.32421.71 0.96+0.61 0.29+0.09
A 273.36+112.05 280.28+118.79 1.06+0.61 0.30+0.17
ANZHEHRy R 42.3749.49 42.96+9.56 0.26+0.03 6.25+1.44
A 43.71£13.75 44.77+13.51 0.27+0.06 6.14+1.66
ANZ B R, pogi 35 157.3444 599.69 42 063.91+7 367.25 28.36+8.52 0.006+0.001
M 311 197.2048 413.58 38 588.08+11 122.48 30.89+2.43 0.007+0.002
ANZ B Rb;, X HE 4 681.18+544.10 5 178.724554.57 17.8342.12 0.011+0.001
A 5109.92+562.92 5 479.22+769.63 18.16+3.37 0.010+0.001
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