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Effect of Compatibility of Gardeniae Fructus and Rhododendri Mollis Flos on Pharmacokinetics of
Rhodojaponin II and Rhodojaponin III in Rat Plasma

ZHANG Xiaoqiong!, LI Ting?, WANG Huiyu®, LIU Nan*, GUO Xiaohongl*[l .Department of Pharmacy, Chongqing
Hospital of Traditional Chinese Medicine, Chongqing 400021, China; 2.School of Pharmacy, Chongqing University of Medical
Sciences, Chongging 400016, China; 3.Shimadzu Enterprise Management(China) Co., Ltd., Beijing Branch, Beijing 100020,
China; 4.Department of Technology Research and Development, Zhejiang CONBA Pharmaceutical Co., Ltd., Lanxi 321100,
China]

ABSTRACT: OBJECTIVE To investigate the effects of compatibility of Gardeniae Fructus and Rhododendri Mollis Flos on the
pharmacokinetic behavior of rhodojaponin II and rhodojaponin III of Rhododendri Mollis Flos. METHODS LC-MS/MS of
rhodojaponin II and rhodojaponin III in plasma of rats was developed. The method was then applied to study the blood
concentrations of rhodojaponin II and rhodojaponin III in rats after oral compatibility administration of Gardeniae Fructus and
Rhododendri Mollis Flos and single decoction administration of Rhododendri Mollis Flos, respectively, then their pharmacokinetic
parameters were calculated and statistical-analysed. RESULTS The calibration curve was good linearity(r>0.999) in the range of
1-200 ng'mL" for rhodojaponin Il and 1-100 ng'mL~" for rhodojaponin III, the precision of quality control samples was less than
12% and the accuracy was less than 20%. After administration of compatibility of Gardeniae Fructus and Rhododendri Mollis Flos
and Rhododendri Mollis Flos alone, the AUCos of rhodojaponin Il in vivo was(260.44+51.67) and (213.39+59.03)h-ng-mL~",
respectively, and the AUCo— of thodojaponin III was (60.97+22.78) and (22.38+5.55)h-ng-mL"", respectively. Compared with single
decoction of Rhododendri Mollis Flos administration group, the 712 and MRT o of the rhodojaponin II were significantly increased,
the AUCo-, T1/2, Tmax and CL of the rhodojaponin III were also significantly rised after administration of compatibility of Gardeniae
Fructus and Rhododendri Mollis Flos. CONCLUSION  After the compatibility of Gardeniae Fructus and Rhododendri Mollis Flos,
the rate of absorption and the distribution volume are increased of rhodojaponin III in rats, while the elimination rate has decreased,
the 712 of rhodojaponin IT and rhodojaponin III are extended, but don’t affect the absorption rate of rhodojaponin II in rats.
KEYWORDS: Rhododendri Mollis Flos; Gardeniae Fructus; compatibility; pharmacokinetics; rhodojaponin III; rhodojaponin II
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2.3 LC-MS/MS 44

o 3% # . Shim-pack GIST Ci5(100 mmx
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M : 0.3 mL-min'; I AKE R (A)-FEEB),
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FEOREE: 300 °C; S : A< 3.0 L'min
W . 250 C; THRARE: EX
10.0 L'min!, $EHHEE: 4kV, HEH MRM 2
UL 1,

R1 e EITEH
Tab.1 Mass spectrum analysis parameters of compounds
Bk Y SR DU RERERE O =W DU

WEWER e REtwEN eV RN
MWFEAETFR 11 4093 367.2° 15.0 15.0 17.0
331.1 15.0 30.0 23.0
[WEAEFFZEI 367.2 331.1" 18.0 20.0 22.0
295.2 18.0 22.0 21.0
wOANERZ 3591 2409 25.0 16.0 10.0
(MFR) 283.0 26.0 17.0 20.0

i "FRERE T,
Note: * represented ion for quantification.

2.4 MEREAIUE
fHE SD KR 12 1, &, BEHLAh 2 413
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Fig. 1 Chromatograms of rhodojaponin II and rhodojaponin III

A-blank plasmatinternal standard; B-blank plasmatstandard substancetinternal standard; C-drug containing plasma 1.5 h after compatibility
administration+internal standard; D-blank plasma+LLOQ concentration of reference substance (the concentration of rhodojaponin II and rhodojaponin III

was | ng'mL™).
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Tab. 2 Results of linear range, linear regression equation
and correlation coefficient of rhodojaponin III and
rhodojaponin II in rat plasma

Hirfk AN 2peiamy e
ZR | (=1

&Y [E/min - ng'mL™! 2 Mkl ) 5 0
!4&% 53 1~100 =8.669 253x+0.007 569 361  0.999 9
RN

S

lliﬁ 6.3 1~200 y=10.724 90x-0.005 015 811  0.999 6
FHEI

3.1.3  FREREIBCRASL AN, BOR RS H K
50 uL, #%& “2.6.37 Wi Ny IRALEL S HTRE S, JEEE
MIE . S5, i BRI AT AW
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4.15)%H1(90.89+3.67)%, 3 4B b 45 R i AT
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PIFF G ML b 2ok . S5 L3 3,
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PEo SEREIA, MRS PSR R T A
W SHISHEN RE N-6.33%~9.83%, [HF4E
FE I WNERE SHEIBWHER RE H-7.83%~
8.83%, MJTE£10.00%LAPY, RIATE [k & 0F FH:
M FEARRRE , DA AR AN S M A o R 3 A T

HERRI A o
3.2 dyghpsiiR

SD KR 5IE B 457 1 AL PR HE -1
FACRRE , HEZR = Ym A ®E E 1 &
WAL R 1 WYk - R 2 2, &
WinNonlin 408, R HREFEATEER 1T S H
FAHR I B2yah=240, #FH Graphpad 9.0
BRPEXT 2 2K R s AR TR R L R W FAERE R 1T
(25 Bh2 A H0 B T AR BEAS ¢ 4600, 25 S L3k
5o K B 25 7 W “F AL SR BV RIAE T 2 4B B (T
HRORE , AE - EAE R AR5 24 )5 0 T ~E A0 5
2 3L FEAE R AUC0-1) Tinax A1 Thp .35
H4E(P<0.05), CL 2 EFEML(P<0.05), 0 Crmax.
MRTo fl Vz ZRTG5IHE L, fET-HFAk
BC T 2h 25 5 AR N A T S AL #E R 1L T 1 MRT o)
L PR W 3 R (P<0.05),

®I MFREFRAMEFLER N EAR MK T ERE LK E R (n=6)

Tab.3 Results of recovery rate and matrix effect for the determination of rhodojaponin III and rhodojaponin II in rat plasma(n=6)

FERfAS R EngmL S— —

Xts RSD Xts RSD

il AT R 111 1 90.58+4.15 4.58 100.13+1.37 1.37

3 90.29+6.73 7.45 101.22+1.12 1.11

50 93.25+6.40 6.87 99.49+2.12 213

80 90.67+5.46 6.02 99.36+1.48 1.49

[FEAETE R 1T 1 90.89+3.67 4.03 100.10+0.95 0.95

3 90.45+1.84 2.04 99.93+1.62 1.62

100 92.74+7.33 7.90 98.8643.51 3.55

160 93.33+4.49 481 97.93+1.78 1.81

FAMERE 300 102.52+1.64 1.60 100.23+0.99 0.99
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Tab. 4 Results of intra-day and inter-day precision and accuracy for the determination of rhodojaponin III and rhodojaponin II
in rat plasma(n=6)

- H A % B H [ A 2 WET
Ry TR/ —__ —__ —__
2] ng-mL-! S R/ RSD/% S R/ RSD/% S E/ RSD/%
ngmL~! ngmL~! ngmL!
3 3.0420.26 8.4 3.09+0.32 10.3 3.07+0.23 75
HES %+ 50 50.52+2.69 53 50.90+4.27 8.4 50.25+3.73 7.4
80 80.33+4.49 5.6 79.16+6.04 7.6 80.48+5.03 6.3
3 2.97+0.29 9.8 3.01£0.25 8.4 3.05+0.27 8.7
[W2EAERER 1T 100 100.37+6.49 6.5 100.54+5.70 5.7 100.41+4.49 45
160 160.1148.73 55 160.03+9.85 6.2 160.56£5.04 3.1
A s [HEViZ: >3 B 10 [GEEviZ= Il
ol E A NI gl Ei AN
407 - BT AR 81 s ARl
T T
— 4 i
g 30 g 6
on an
=] o
= 204 £ 44
104 24
0 T T T g 0 T T T -
0 10 20 0 10 20
t/h t/h

B2 ARSAEESTRFELFANETF-AFLTBEAGYEAERNRFLER WAL R FIEF (BN &
Fig. 2 Mean plasma concentration-time graph of rhodojaponin II(A) and rhodojaponin III(B) in rats after oral administration of
Rhododendri Mollis Flos and Rhododendri Mollis Flos-Gardeniae Fructus, respectively

RS ARSPABELTRALMET-RARBELYEANRFLET AR FLFRIMANLHFS5H(X s, n=6)
Tab. 5 Pharmacokinetic parameters of rhodojaponin II and rhodojaponin III in rats after-oral administration of Rhododendri
Mollis Flos and Rhododendri Mollis Flos-Gardeniae Fructus(x £ s , n=6)

- I = 1E5E 3% 11 I 2 AE#E 2 1l
Il 3 A6 L 4 eI 2 AEBC T 20 I 2 AE L HiT 2 B~ I - AE BT 2H
AUCg_=y/h-ng'mL"! 251.32+85.05 316.56+81.44 40.47+13.25 101.69+21.75
AUCg_»/h-ngmL! 213.39+59.03 260.44+51.67 22.38+5.55 60.97+22.78"
Tip/h 3.88+1.70 8.08+6.33" 8.65+4.03 21.72+14.64Y
Tnax/h 1.17£0.61 1.50+0.32 1.33+£0.41 2.83+1.29Y
Crnax/ng'mL"! 34.27+9.17 29.36+6.39 4.91+1.40 5.6242.96
MRTo-»/h 4.46+0.27 6.85+1.84Y 4.14+0.75 9.35+1.07
Vz/L-kg™! 48 721.77+18 876.08 71 869.30+£39048.07 633 384.85+224 369.35 590 350.49+298 554.63
CL/L-h ' kg! 9 071.18+2 612.86 6 789.01+£1559.39 55 179.52+14 094.94 20 411.16+3 969.02D

T SRR LE, DP<0.05.
Note: Compared with Rhododendri Mollis Flos single decoction group, "P<0.05.
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