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In vivo pharmacokinetic study on total saponins from roots of Panax ginseng in rats
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Abstract: Objective To study the pharmacokinetic profiles of the nine ginsenosides from the roots of Panax ginseng in rats, such
as ginsenosides Rb;, Rb,/Rbs, Rc, Rd, Re, Rf, Rg;, and Rh;. Methods After different time points of ig administration of 200 mg/kg
ginsenosides, the blood was taken from the venous plexus of fundus. The biological samples were extracted with n-butanol.
Chromatographic separation was performed on a C;g column using a gradient elution program at the flow rate of 0.2 mL/min. The
LC-MS system was operated using an electro-spray ionization probe in the negative ion model. After the oral administration of 200
mg/kg ginsenosides to rats, plasma was collected and analyzed under the above conditions. The pharmacokinetic parameters were
calculated by non-compartment model. Results After the oral administration of ginsenosides to rats, six ginsenosides were
detected in plasma which included Rb;, Rb,/Rb3, Rc, Rd, Re, and Rg;. Among these ginsenosides, the protopanaxatriol ginsenoside
Rg; and Re were quickly eliminated. However, the pharmacokinetic behaviors of protopanaxadiol ginsenoside Rb;, Rb,/Rbs, Re,
and Rd were markedly different from those of ginsenosides Rg; and Re in rats with the significantly longer half-life of the
protopanaxadiol ginsenosides. Conclusion The method is accurate, stable, and reliable, and can be used for profiling total
ginsenosides’ pharmacokinetic properties in rats.

Key words: ginsenosides; pharmacokinetics; LC-MS; ginsenoside Rb;; ginsenoside Rb,/Rb;; ginsenoside Rc; ginsenoside Rd;

ginsenoside Re; ginsenoside Rf; ginsenoside Rg;; ginsenoside Rh;

WEs BHA: 2015-02-06

HEEWMB: EXARBAILER M (81202983); VLR m MR R e TR BIH . KRGS 5 U8 H K E i i % Ch
AR BB (SKLNMKF201209)

EEE N HE 22, WL, PR, BP0y o P 5 2437 . Tel: (025)85311053  E-mail: kangan_njutcm@hotmail.com

«BIEMEE KWK, Wit #Bd%, WS, #5052 E MR 52585 . Tel: (025)85811512  E-mail: diliuging@hotmail.com



* 3046 °

¢ %% Chinese Traditional and Herbal Drugs 3% 46 % 25 20 #§ 2015410 A

AN A HIMEHEYI NS Panax ginseng C. A.
Mey. BT, RREEGN L Db ik, B
MY T, HRASCAS B AR PR
BREMY, A BRI B MRy, IR
B R 2 M ENE TR ARt A& EANS
STEREIT 60 2R NS BAT, AR S5 8 70
3 R RS TRER, SRS SR SRR
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ANZ B Rg, (L5 201128). Rb, (Hfit5
201122). Re (#it*5 201123). Rd (3t5 201001)+
Rb, (#It5 201203). Rb; (fit*5 201002). Rf (it
5201104) F1 Rh; (Hb5 201123 X A =2
(NFxR, #t5 200709) $4906 F A £ 2 A e it
T, EDBIIKT 98%, ASREH (HA
Zi2AF Rg; 7.1%- Rb; 19.1%. Re 11.8%. Rd 9.7%-
Rb,/Rb; 13.8%. Rc 12.3%. Rf 3.5%) FIASELF
Re XS (45 201202, 70 40>98%) 9 H
MRFEEI A E = . T, OISt
(Sigma Aw]); 1ETEEAral CREAF—T )
R RLAT 4 24 (CMC-Na) T A B stk il 7)) s
SO H AR B4k

1.2 4=

LC-MS-2010A = AR (- Il e A (B
A AHD); SCL-10AVP R4 4%, LC-10Avp %2,
SIL-HTc HzhHEFESs, CTO-10Avp F:i4H, ESI %
1A DU 2 FF 5 i 44 0 2% . LC-MSsolution2.04 {4
TAF%E; Milli-Q Gradient A10 #4l/K#% (Millipore
Inc); Genie Vortex-2 & % % (3 [E Scientific
Industries 27 ); Thermo SPD-2010 Z.0yK 4% &
(3 [H Thermo /A #]); Sorvall Biofuge Stratos £ 3\ /5
VRO (3EE Thermo AT,
1.3 K1Y

Pk SD KR, i 180~220 g, WWHZESF
P2 Bl g B SE Sy, s A IES SCXK-
(%) 2007-004.
2 FHiE
21 IMMASEEFMNEAZE
211 g5 Phenomenex Cig fiiiAT (150 mm X
2.0mm, 5um), FEiE 40 ‘C. Wiz k 0.1 mmol/L
FALEOKIW (A -2 (B), BREVENFET: 0~
1.5min, 75%A; 1.5~13 min, 75%~55%A; 13~
16 min, 55%~10% A; 16~19 min, 10% A; 19~
20 min, 10%~75% A; 20~23 min, 75% A; AR
Vi 0.2 mL/min; #EFEE 5 L.
2.2 JRIEAME B AR WS B ik
(ESD (Fgs14Ex); Kl 1.60 kV; S50,
No AR5 1.5 L/min; T4 Ny AR & 5 L/min;
M B RI%E S (CDL) i 250 °Cs bk
J£ 200 Co ERMER AN (SIMD % NS B
[M+CI] (e TR T U, 5 NS RN st
¥ m/z: Rg, A1 Rf, 835.50; Rby, 1143.30; Rd fll
Re, 981.45; Rby/Rb; £l Re, 1 113.35; i, 815.55,
2.1.3  HRMHIE

(1) NS AP0 R £ 23 RS PR ER
AZ 21 Rg;. Rb;. Re. Rd. Rb,. Rbs. Rc. Rf
AT Rhy 6 &R, RS E R T 25 mL 5K
2SN G (NS B Rhy JURIRSE
90.75 mg/mL, HARRBTFYHN 1 mg/mL), ImHK
PiC i)k 2R 1) R R (1) KT Ll

(2) WFREIRIECH]: R PRI e SR
¥, FEEAE, BCHUK 1 mg/mL A FRERE, I
R FE R 800 ng/mL 1) A ARVE -
2.1.4 JTiREEFER

(1) &MERFEE: ORI 50 uL,
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P IR N 52 1 BRI 80%, BEAT “ Il SAEAA
1 FIRSEMEESE” “ MURAEAR 3 IRURREI & M
B MR FEAR SR INE 6 h BE M 5e” “HRIURFE
AAE 4 C AR TICE 24 h BE %
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B RARFE T Ja NN ) J00 0 A B P50 FE i 5 Vi
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min. HX_Eib 3 4UFENL, BEFFE 5 pl, dsRFERS W
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5 C M TSR EICE .
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e N2 B2 R R4S 2577 &8 200 mg/kg), 5370l
T4525)5 100 20, 30, 45min M2 1. 2. 4. 6. 8.
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1 mL /KA IE T B, #%% 3 min, 15000 r/min 25
L 5 min, WHL FVEW 0.8 mL, BT 45 CELk4E
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200 mgkg AZ S TS 6 h TSR WK 1.
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Rc. Rd. Re. Rg . Rf 1 Rhy f[E1F 5250500 -
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0.001 2, #=0.998; Y=0.000 9 X+0.001 7, #*=

22 ZHEREEIE 0.999; Y=0.001 1 X+0.003 8, *=1.000; Y=0.001 8
221 SHMEMHEIS 6 HAKRMKREZALRE, ig X+0.0032, #=0999; Y=0.0037X+0.0069, r*=
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Fig.1 LC-MS chromatogram of blank plasma (A), blank plasma + ginsenosides + internal standard (B), and plasma sample

after 6 h of ig administration of total ginsenosides + internal standard (C)
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0.999; Y=0.006 1 X+0.0059, /*=0.997; Y=0.0375
X40.016 3, #=0.999, AZE1F Rb;. Rby/Rbs I
Re M i FRRA 7.5 ng/mL, AZ % 1F Rd. Re. Rg,
(P B NN 5 ng/mL, AZEAF REMEE FIRY
3.75 ng/mL, AZ 24 Rh, 2= R4 1.88 ng/mL.

3.1.3  REE R AR RIS A5 Wk 1 R, AR
W 3 AN TEIR ) IR AN S BTG AE Y . k)
KR EY/INT 15%, HEFIEAT 92.1%~105.5%,
BIRF G E R S A sk . SRR 1.

3.4 FEtERIGLE R ARSI SRR I

F1 ARMRHASETOHRA. MEFEEFERE

Table 1 Intra-/inter-day accuracy and precision of ginsenosides in plasma of rats

) A el
ANZRAF plngmL™) 3 " - -1 Wi ¥
pl/(ngmL™") HERARE /% W% p/(ng'mL™) MM/ % R R/ %
Rb,; 7.5 7.7+ 0.5 103.1 6.0 73+ 0.6 96.7 8.4
75.0 744+ 6.3 99.2 8.4 770+ 3.5 102.6 4.5
750.0 755.1+ 9.5 100.7 1.3 750.7£12.8 100.1 1.7
Rb,/Rbs 7.5 74+ 04 99.0 6.0 77+ 03 102.2 3.6
75.0 763+ 1.3 101.7 1.7 759+ 2.5 101.1 33
750.0 748.0+ 7.4 99.7 1.0 749.1+12.6 99.9 1.7
Rc 7.5 7.6+ 04 101.0 4.8 7.7+ 0.2 103.0 3.1
75.0 752+ 3.5 100.2 4.6 753+ 1.9 100.5 2.5
750.0 750.1+ 7.8 100.0 1.0 7574+ 9.1 101.0 1.2
Rd 5 52+ 04 105.0 8.0 53+ 0.5 105.5 8.7
50 50.0+ 3.2 100.0 6.4 487+ 2.6 97.4 53
500 495.6+12.6 99.1 2.5 496.1£ 99 99.2 2.0
Re 5 54+ 03 107.8 5.7 49+ 04 97.2 8.1
50 546+ 2.5 109.2 4.6 495+ 24 99.1 4.8
500 498.6+16.6 99.7 33 500.8+23.9 100.2 4.8
Rf 3.75 3.6+ 0.3 97.1 7.0 3.6+ 03 97.0 8.4
75.00 763+ 1.1 101.7 1.5 73.6+ 3.1 98.2 4.2
750.00 750.7+11.0 100.1 1.5 741.0+£15.5 98.8 2.1
Rg; 5 48+ 04 95.5 8.4 49+ 0.6 98.3 11.4
50 512+ 2.7 102.3 5.2 50.0+ 3.3 100.0 6.6
500 488.1+18.8 97.6 38 503.9+ 8.8 100.8 1.7
Rh, 1.88 1.7+ 0.1 93.0 8.4 1.7+ 0.1 92.1 4.9
37.50 377+ 22 101.1 6.0 389+ 1.1 103.7 2.8
500.00 503.6+15.9 100.7 3.2 513.6+16.2 102.7 3.2
E 6 h G, {ASEHMIRE SYILERIERII RSD  76.2%. 70.4%~77.6%. 71.2%~76.3%. 73.2%~

BIINT 742%, —20 CORAF 1 RIS AS 21T 25k
P S HIAEAEENA]Y) RSD $4)/NT- 8.62%, 283k 3 ANl
PG 2 NS AT 25 S0 TAG R FETR] (1) RSD 34/)N
T 791%. G5REW EIRKMT, ASEHIERE.
3.5 RN HRIEIBCR IR AR % AS
WA Ty & 3 ANEIREE NIRRT N T
93.2%~104.7%, 45K PIAT7 15T A A5 bkt G Ik
FON & NS 2 EREN . [ AZ 21 Rby.

Rb,/Rbs. Re. Rd. Re. Rf. Rg; Ml Rhy 2 E AL
KO HAE 82.1%~86.4%. 76.7%~84.3%- 71.6%~

77.9%+ 69.8%~74.7%. 48.2%~53.8%, % A2
ARy mREE PR RIS R B — 3
3.2 MZKE-ATE f 2k
K ig 200 mg/kg NS R8T, 6 FiEZA
Z AW 2R B T ih e W 2, JLrpaRAs
JF Rf AT Rhy.
33 BEFEsH
KGR E R R 25 258 % 5
B, iRWNE 2. NS R EAR NIRRT
IRV 9.6~11.2 h, VIR, TEMRHNIERE I
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Fig. 2 Drug-time curves of main ginsenosides following ig administration of 200 mg/kg total ginsenosides to rats (x £s, n = 6)

Fz2 KR ig200mgkg ASREEHREZASEERNGMNESH (XL5,n=06)
Table 2 Pharmacokinetic parameters of main ginsenosides following ig administration of 200 mg/kg total ginsenosides to rats
(xxs,n=06)
BH i Azl
Rb; Rb,/Rb; Rc Rd Re Rg;
AUC,, ng-hmL™ 28.2+10.1 24.6+9.7 22.60+8.30 59+1.7 0.19+0.06  0.12+0.03
AUCq, ng-hmL™ 30.5+11.0 27.8+10.6 25.90+9.60 63+1.9 — —
MRT,,, h 19.61.6 332+£1.0 32.50£1.60 283126 6.10£3.20  6.40%3.50
tmax h 9.6t2.2 104+22 11.20£1.79 9.6t2.2 — —
CL Lh kg 7.1£2.0 8.0+2.7 8.58+2.60 252450 — —
tin h 25.6+4.6 29.7+4.2 31.50+3.80 342+11.6 — —
Crax ng'mL™’ 871.8+262.3  614.5+234.6 584.601+222.90 227.94+90.8  28.60+8.40 14.20+4.10
K. 1 RS BRI S EAT A AR, S M3 PR R BiAh, X
A GOTEAT G IR RO R LSRR i) 25 52
4 i SRt A TR T4 bR, 415 A

HTH RS BT AR,
JEURUNERS R i 3 By R (R e, A SIS B BE Uk
I 82 43 AT 43 8, — IR IR 3 BT IR TRI 22 23 min.
M It B T, A AR 3,
M AT AT TS0 S W ARIII e, R
T BTN . T NS 21 Rb, fil Rb; KA
Iy SRR, G ZERAR DN, AEARSEEG ST Jaika
T, A9 52 HAb CiRiiE™, B AS 2
Rb, Ml Rby H& A — ALK R, BAS B
Rb,/Rbs.

FAANS B KNI T34 [M+-CI
g, S T HI A E YRR AR, ETsh A
N T R gsy, W LB I R 5 A A 0t
REPERE M S5 H, UEKAHP A 0.1 mmol/L

fkiE] RSD 4K T 15%, #ERMIE L (RE<15%), 7
AN ES RS, KA RFER. Bk, A0
FEITESL RIS E 9 B NS BT 642
FES AT ZER .

K ig 200 mgkg NS A G, B RIMIK H AT
FEE] 6 B N2 521, 43 NS 5217 Rb,; Rby/Rbs.
Rc. Rd. Re. Ml Rgy, M3EH AN B R
I Rhy, AR H T RS =R SRR N 8
SRS, B S BEREA R P i b
BIRANZ RN S =B 21 258 540
g, JRAS ZREAVE T (Rby. Rby/Rbsy Rew Rd)
(1] tmax 7 9.6~11.2 h, Coox F1 AUC {HEZ H TR A
Z = EMEAF (Re fl Rgp). NS4 Re #ll Rg, 7E
KRR PRI, POEBR, fE 6~12 h IHILE
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