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Pharmacokinetics of ginsenosides Rg; and its metabolites in rats
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Abstract: To study the pharmacokinetics of ginsenosides Rg; and its metabolites after iv and oral admini-
stration in Wistar rats, the LC-MS/MS method was selected to determine ginsenosides Rg; and its metabolites
in plasma and their pharmacokinetic parameters were calculated. After oral administration of ginsenosides Rg;
to rats, ginsenosides Rg;, Rh;, F; and protopanaxatriol (Ppt) could be detected in plasma. Their T}, were
0.92, 3.64, 5.17, and 7.30 h, respectively; MRT were 2.68, 5.06, 6.65, and 5.33 h, respectively; AUC,_, were
2363.5,4 185.5,3 774.3, and 396.2 ng-mLfl-h, respectively. After iv administration of ginsenosides Rg; to rats,
ginsenosides Rg;, Rh; and F, could be detected in plasma. Their 7,45 were 3.12, 5.87, and 6.87 h, respectively;
MRTs were 1.92, 5.99, and 7.13 h, respectively; AUC, s were 1 454.7, 597.5, and 805.6 ng'mL ", respectively.
So, it can be concluded that after oral administration, the amounts of metabolites were higher than the prototype
in vivo, and the distribution and elimination of the metabolites were relatively slow. After iv administration, the
amount of prototype were higher than that of the metabolites in vivo, and the distribution and elimination of the
metabolites were relatively slow.
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Figure 1 Molecular structure of ginsenoside Rg; (Rg)) and its
metabolites. Rh;: Ginsenoside Rh;; F;: Ginsenoside F;; Ppt:
20S-protopanaxatriol
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Figure 2 Chromatograms of blank plasma (A), blank plasma
spiked with Rg;, Rh;, F| and Ppt (B), and plasma sample (C) after
oral administration of 150 mg-kg ' herbal extracts of Rg,
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Figure 3
with Rg, Rh;, F; and Ppt (A), and plasma sample (B) after oral
administration of 150 mg-kg ' herbal extracts of Rg,
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Table 1 Calibration curves of ginsenoside Rg; and its metabo-
lites in plasma (n = 6)

Ginsenoside Calibration curve Linear range LODi
/A=aC+b /ng-mL”! /ng'mL"™"
Rg A=515x10°C+2219 2400-4.69 09987 234
Rhy A=322x10°C + 109 1400-2.73 09979 1.37
F A=3.74x10°C+ 1158 1600-3.13 9.9991 156
Ppt A=1.73x10°C+2947 1100-2.15 09981 1.07

Table 2 Recovery and precision of ginsenoside Rg, and its

metabolites in plasma (n =5, x *s)

. ., Concentration Recovery/% Precision RSD/%
Ginsenoside .

/ng-mL Absolute Relative Inter-day Intra-day
Rg 9.38 679+73 97.7+£7.7 8.4 11.4
150 76.5+8.0 101.2+6.5 52 9.9
1200 703+55 952+93 6.6 7.3
Rhy 5.47 65.1+6.2 98.4+10.8 6.2 8.5
87.5 78.8+6.8 94.6+11.2 55 2.6
700 693+39 99.8+6.6 2.3 3.7
F 6.25 70.6 +4.7 98.5+7.5 6.9 9.7
100 774+6.3 102.7+5.9 4.4 5.4
800 68.8+5.2 100.6+10.2 7.2 2.6
Ppt 4.30 779+8.6 959+87 8.8 9.3
68.75 69.6+7.6 99.4+49 39 4.3
550 733+58 97.2+£95 1.7 4.4
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% 400 Table 4 Pharmacokinetic parameters of ginsenoside Rg; and its
© 00 metabolites after iv administration of 10 mg-kg™" herbal extracts
- of Rgi (n=6, x*s)
0 Parameter Rg Rhy Fy
Time/ h al/h’ 22£0.8 29+1.1 41+13
Figure 5 Mean plasma concentration-time curves of ginsenoside pint 028+0.11 0.16£0.04 0.13£0.05
Rg and its metabolites after oral administration of 150 mg-kg™' Tina/h 0.37+0.13 0.30+0.14 0.23£0.10
herbal extracts of Rg; (n =6, x*s) Typp/h 3.12+1.64 5.87£2.66 6.87 +2.95
Vel L~kg7l 0.021 £0.009  0.028 £0.011 0.035+0.014
Wistar K fUEES T Re Wil 10 mgkg ™' Ji5, M CL,/mLkg "h™"  0.037+0.017 0.009+0.005 0.016 +0.006
310 Ry S AR =it 25—k i 28 W1 6, FLAE KB AUCo /ngmL™h 14547 +4462 597542743 805.6+233.7
TR I B 91 54T A & — 5 s TR IOR . (R MRT / h 192£023  599+£303  7.13+£225

Table 3 Pharmacokinetic parameters of ginsenoside Rg; and its metabolites after oral administration of 150 mg-kg ' herbal extracts of

Rgi(n=6, x*s)

Parameter Rg Rhy F Ppt

a/h” 74429 3.6+08 40+1.0 44+14
p/h! 0.46 +0.16 0.12 +0.05 0.17 +0.05 0.22 +0.06
Cinax / ng'mL™" 1134 + 563 585+ 117 522 + 198 38 +23

T max / h 0.92+0.12 3.64+1.43 5.17+0.93 7.30+2.0
Tinq/h 0.14 +0.05 0.29 + 0.09 0.22+0.08 0.20 = 0.04
Tip/h 2.25+0.68 6.73 +2.28 544+ 1.44 5.06+0.9
V./Lkg™ 0.008 + 0.002 0.015 + 0.04 0.020 = 0.007 0.027 +0.011
CL,/mLkg "h™! 0.031 +0.014 0.017 +0.08 0.022 + 0.005 0.011 + 0.006
AUCy/ ng'mL™"h 2363.5+856.6 4185.5+1394.7 37743 + 889.6 396.2 +203.4
MRT / h 2.68+0.36 5.06 +1.33 6.65+2.17 5.33+3.20
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