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Pharmacokinetic study on ginsenoside Rg; and ginsenoside Rh; in gut microbiota
dysbiosis rats
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Abstract: Objective The aim of this study was to explore the pharmacokinetics of ginsenoside Rg; and its deglycosylated metabolite,
ginsenoside Rh; in lincomycin-induced gut microbiota dysbiosis rats after ig administration of ginsenoside Rg;. Methods An LC-MS/MS
analytical method was developed and validated to detect ginsenoside Rg; and Rh, in plasma of rats. The method was validated by specificity,
linearity, lower limits of quantification (LLOQ), precision, accuracy, matrix effect, recovery, and stability. Lincomycin (orally, 5 000 mg/kg, 7
d) was selected to induce gut microbiota dysbiosis. The fecal moisture contents and the B-D-glucosidase activity were also assessed in this
study. And the plasma samples were collected and analyzed after ig administration of ginsenoside Rg; (20 mg/kg). Results The results
indicated that this method could be used for the determination of the concentration of ginsenoside Rgz and Rh;, in plasma of rats. The fecal
moisture content in rats treated with lincomycin was significantly increased (P < 0.01) and the -D-glucosidase activity was decreased (P <
0.01) compared with the control rats. The AUC,._,, and C,,,,, in gut microbiota dysbiosis rats were increased, while the AUC_, and C,,, of'its
active metabolite, ginsenoside Rh, were significantly decreased (P < 0.01) compared with normal rats. Conclusion The pharmacokinetic
profile of ginsenoside Rg; and Rhy, is changed in gut microbiota dysbiosis rats, which partly relates to the decreased B-D-glucosidase activity.
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#1 AZEHRg. ASEH RhL MASEH Rg, BIRIEENSE
Table 1 MRM detecting parameters of ginsenosides Rg;, Rh,, and Rg,

B ¥ AT 53 Pk mlz filbfi G/ vV S-Lens
ANZ BT Res C4,H7,045 784.5 783.3—621.4 26 237.10
ANZBA Rh, C36He,05 622.4 667.4—621.4 21 116.72
ANZRH Rg, (W) CypH7044 800.4 799.4—653.5 32 237.00

23 MRBERRSAREREE

231 AZREMEGEBIIHEIE 0Bk RN
Z AT R M Rhy XM ahid &, AR EEER T 10
mL S, SBP R EIREZ N 10.04 9.3
pg/mL RG-S, E T 4 CEOGIRAE. ImHITT, H
A O H AT 8Os 1 S5 O R R T iR B, RIVAS-
2.3.2 WEsERBITIE  RERIAS 24 R

TR IE N R BEA AR, O 1 mg/mL A
PRBRE, BT 4 CREOGLRAF. I ATABE S 10
pg/mL A FREA, BIAS.
24 MEHMLEHZE

HY 80 pL MLHAE S E T 1.5 mL EP &, JIA
10 pg/mL AZ 215 Rgy WARER 10 uL, WA JE 30 s,
PN 1 mL FIBSHE B, W)€ 3 min, 6 000 r/min
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Fig. 1 Typical MRM chromatograms of blank plasma of rats (A), blank plasma of rats + internal standard + mixed

references substances (B), and plasma sample of rats after 6 h in ig administration with ginsenoside Rg; 20 mg/kg (C)

312 ARAERRZANE PR ORI A0 I 0
VB A BORR T PN ) TR PR 5 08 A o Vo

K 8 uL ANF]FRAR L Rk O A BOINA. EP
B FETVE A, IR B H LK 80 pL, 4k 30's,
2 “2.47 BN MLIRFE S AL R4 3R i, A

FHRIEI NS 1247 Rgs<Rhy 5 AR 2 tE
() 5FElps (X0 MATEERIE. 59
()58 EPR I E ML SIN=10 715, A H Res 1)
[ 77 Rk Y=0.006 5 X—0.001 2, R*=0.999 4,

LEMEVE R 2.0~1 000.0 ng/mL, EH N 2.00



)

Chinese Traditional and Herbal Drugs

BF47H F238 2016812 H © 4201

ng/mL; AZEAF Rh, A7 Y=0.004 9 X—
0.000 8, R*=0.992 5, ZVETH A 1.86~930.0
ng/mL, € MRy 1.86 ng/mL.
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FR NS AT R A Rhy FUG. o 7 3 MR
SRS EE R o e, NS 21 Rg
FREUASCRAE 62.48%~66.49%, NS 21 Rh, R
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91.48%~97.14%, ANZR2AF Rhy [fFE 55N 1E
98.78%~106.21%, BIFFGAEWIFE M AT 2K
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Table 2 Intra-batch and inter-batches accuracy of ginsenoside Rg; and Rh, in plasma of rats (X *£s)

HWREEE (n=06)

LR E (n=18)

k) plingmL ") W3 p/(ng-mL ) RSD/% W43 p/(ngmL ™) RSD/%
NS4 Re; 3.00 2.78+ 0.23 8.27 3.14% 0.20 6.37
50.00 5242+ 6.86 13.09 51.78+ 4.37 8.44

800.00 780.49+34.35 4.40 695.82+53.55 7.69

ANZ 21 Rh, 2.00 2.15+ 0.17 7.91 1.91+ 0.17 8.91
50.00 48.72+ 2.73 5.66 52.14% 2.65 5.08

750.00 771.28+19.49 2.53 765.681+36.44 4.76

#3 AZEHRg. R EXKRMRPMREN (X +5)
Table 3 Stability of ginsenoside Rg; and Rh, in plasma of rats (X *s)

o ol i FE 12h(n=5) 20 CFIE 4 (n=5) @3 K (n=3) 4 CHIIERRAIE 24h (n=5)

(ngmL") JI# plngmL™) RSD% W plngmL™) RSD% il pingmL™)  RSD% T pi(ng:mL ™) RSD/%

NS R 3.00 314+ 032 1019 319+ 021 6.58 287+ 0.14 488 3.04% 0.11 3.62
5000 5548+ 417 752 5247+ 389 741 5343+ 2.68 5.02 4844+ 621 12.82

800.00 82042+47.16 575 809431867 231  83247%19.62 096 768.59+21.34 278

ABEAF Rhy 2.00 217£ 019 876 207+ 014 676 1.88+ 0.14 236 2.08+ 0.1 529
5000 5243+ 483 921 5314+ 219 412 4762+ 3.08 647 4867+ 1.87 3.84

75000 771821957 254 7412542124 286  761.38+16.84 221 768.6314821 627
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TS T R 2 L AR K R A A L
2-A, SERFYIRAT R Z AT K R TR AR
RS 3 R, BN R RS 2 /K S xR A (2 3
BN (P<0.01); IEFLES 5. 7 KAL) F{F 5K
BAREERI (P<0.01), iR ILE 2-B. Rtk

MHEZSHBNERERE, KRESKEEE
B, sl e RIS, FERIEBRI .
33 AHFEILWRER

330 Zy-Friigk RS AR ALK BRI ig
ANZ 2T Res (20 mg/kg), Al NS 24 Res.
Rhy 28 V1515 380 1) i 24 94 - ) i £ LI 3.



© 4202 - ¢ 3 # Chinese Traditional and Herbal Drugs 3£ 47 % 5523 8§ 2016 £ 12 A
- X B3 T
3007 A = 901 B B3

EN AL

&2

FEAT K%

sk kk

ek

1 3 5 7

¥P<0.01, FEIFE

*P <0.01 vs control group, following figures are same

MRAFREVAXRARE (A) REFEZIKE B) T (Xxs5,n=6)

Fig. 2 Body weight changes (A) and fecal moisture contents (B) between control and gut microbiota dysbiosis rats (X £s, n = 6)
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3 EEXRREBEEEXAKXR ig 20 mgkg AZEH Rg; FEASEH Rg; (A) FMASEFH Rh, (B) FHHMEARE-RE

%k (X s, n=06)

Fig.3 Plasma concentration-time curves of ginsenoside Rg; (A) and ginsenoside Rh, (B) in control and gut microbiota dysbiosis

rats following ig administration of ginsenoside Rg; 20 mg/kg (X %5, n = 6)

332 ZihB8 A DAS 3.2.6 BRI A5
BT RO T IR, R ¢ iS4t 22
o K 4 NANSEAT Ry ML) ¥ S5 28
SHLERRY], BB, AR Rg KR
RN IEIRE (Cox)~ ZIRTHIZE FIIAN (AUC,,)
A, ARG 2.

NZ2AF Rhy {EXT HEZ SR K R P (1 24
i AhZein &l 3-B Bros, B arn, AR AR R AE
WAZ BT Rhy M25KFEIE X AL, xRN
Z AT Rhy K Cpax N (34.59+10.11) ng/mL, %A
HANZ B Ry 1 Cpax A (13.22+7.84) ng/mL.
AR B4R AN AN S 21 Rhy 1 AUC,
[(98.57+46.74) hug/L] RFE/NT XA AUC,.,
[(436.83+126.80) h-ug/L]. #REREABAR ig
BT ANSE Re G, HIEEREMAS BT Ry,
(1 P % i o I PG
34 B-EEBEEFEENE

HE— PR AT A ST 2 KRR S v B~

* 4 EERBREEELAAR ig 20 mgkg AZEH Rg,
BAZEH RGMAHNFSH (X ts,n=6)

Table 4 Main pharmacokinetic parameters of ginsenoside Rg;
in control and gut microbiota dysbiosis rats after ig

administration of ginsenoside Rg; 20 mg/kg ( X *s, n = 6)

28 A X Y

AUCy, ugL™"h 639.934+133.959 686.938+122.559
AUCy, ug'L™"h 651.321+135.728 697.933+123.198

MRT,, h 2541+ 0294 2499+ 0.166
MRT,_, h 2771+ 0267  2.704%+ 0.158
tn h 2343+ 0362 2237+ 0344
Linax h 0.750+ 0.000  0.650%= 0.137
Vyr Lkg! 107.634+ 28426  95.859+ 26.542
CL,r Lh'kg' 31.879+ 7.097 29466+ 5.758
Coax  HgL' 244169+ 71350 295.385% 64.044

AP EEE, B 4 S5 RRW] g 4 TR 1
3. 7dJm, BERMAUK R SSAE R B- A M 1k
FHBRAC. SEMRon] B SN SR KB R, 2
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Fig. 4 Fecal B-D-glucosidase activity in normal rats and model
rats (X £s,n=6)
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