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Effects of Borneol on Pharmacokintics of Geniposide
of Gardenia Jasminoides in Mice
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[ Abstract | Objective: To establish a method for determination of geniposide in mice plasma by high
performance liquid chromatography ( HPLC) , and study the effect of borneol on the pharmacokinetics of geniposide
in mice with the proposed method. Method: Mice were divided into two groups and administrated with the
extraction of Gardenia jasminoides and the extraction coupled with Borneol, respectively. HPLC was used for the
determination of geniposide in plasma, and the pharmacokinetic parameters were calculated by the software of
Kinetica. Result: The good linearity range of geniposide in plasma was 1. 187 5-76 mg -L™" (r=0.999 3, n =
5). The pharmacokinetics model of geniposide in the two groups followed the non-compartment model. Compared
with the group administrated with gardenia, the gardenia-borneol group showed significant increase in the area

under the plasma concentration-time curve ( AUC) and in the peak concentration (C_ ), with an extension of the

mean residence time (MRT). Conclusion: Borneol could accelerate the absorption of geniposide, decelerate its
clearance speed, increase its bioavailability.
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TH OARERYE A3 o AR T B A5 1 DR e AR AR
AN <3 LR (N IV T I E TR R (S R
KR HA TR 55 R A W ORI Zh R, AR 3R
B oK F T i s HAB 25 W AR W R T RE 51 25 AN, i
A 245 308 3o 10 i 5 L AT 2 e AT H AT
Tk 5 HAB Y BC L iR Nl B HGE R 2 A T
50K BCAR AR PRI ST R ILARGE o AR SCHEESE T /R
I3 P e 5 HPLC 5 Jr s, W48 T — 3% WAL
J i 2 e i R Ak, OF 2R AT 254080 e S B SE it
FRCE, DL B AT UK R R AR T 2 A3 e
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1 ##
1.1 {Y#% Agilent Technologies 1200 % %1 /=5 & K
FHETE AL, DAD 9 &% (35 [H agilent) ; TG16-ws 5
B O AL (B2 B LA 2 W) 5 WH-861
IR G A% ( B BOBERE 27 20 BT AL SR AT PR3 7)) 5 N-
EVAP-1112 Z WX ( 3£ [# Organomation Associates) ;
AQUA SOLUTIONS #afi/k L (M) .
1.2 K25 HE 7 1 e B (b 24 AR A
TEFT L 4it5 110749-200714) 3 48 1~ $2 BUW) (546 1
2340% , 92565 A ) s vk R 25k (30 R, S 4 il
A RTL A A 5 R 80 (1 245 88 14k 27 100 A BR
A F, S F20080317 ) & i O 0 3 A (56
Fisher) ; 5296 FH K 88 4l Kk (8 61D 5 HA w0 k45
Mréati,
L3 Zh¥ ICR /NEUEEME R (20 £2) g, P E A
R ZE R B Bl B S s sh Wy b S48 V7 )
HEE SCXK-( 7 ) -2007-004 .
2 AFE
2.1 Zipls HE T RS I, b R AL B AR i 4
b, T, BEHE T4 40% WHE T4, 7
RN 8% o WHE T $2 W) 29 580 mg (4 & 4252
7.2 g) KEEFRE , MK 20 mL B P R, 20 i 2 1o
Herb 14390 0. 5% CMC %K 10 mL & B39 5, 16
Ve T 2H I 25 25 R it s o5 1 i 5 $ C O e A9 (R 1+ K
A2.4:0 1) B A9 VK A 0. 5% CMC i W IR & W 10
mL BB 5] AR AR T--0K v 2H 1 45 25 FE o
2.2 Jrefgney Hum BOHETE ICR /NEL 130 2B
Lo R 2 H e T4 A F-vk 4, B 65 H, 5
KRTAE 12 h, DIl HEHE T4 04 7.2 mg- kg™
(FAE21.8 g-kg ™) ig, B H/NRAZ AR 0.2 mL,
TS 5.10,15,20,25,30,40,50,60,90, 120,
150,240 min, fHIRBRILM 0. 5 mL, B IF R #ab ¥
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2.3 2RI

2.3.1 @miE&M ke C, iE 4 (Agilent, 4.6
mm X 250 mm,5 wm) ;RN NE-K (14:86) 5 1
9% K- 238 nm; 7 1.0 mL-min =" IR 30 C
2.3.2 XMW WS AOE T M
10 mg, FEEHME T 50 mL 2550, FR B 2 20 B8, 4%
57, £ I 200 mg e L™ R v B X HE R VAR

2.3.3 fE A E WA H g BB/ A,
4 000 r-min "' B5.0> 10 min, B F 3K 200 pL, fim A
12 600 WL, e i IR & 2595 3% 60 5,10 000 r-min ' 2
L5 min, I F WK 700 wL,60 CoKi, T, fimA
100 WL F BB TEHE 7% 30 5,10 000 r-min ' B0 5
min, L FE, &

3 #£R

3.1 ik

3011 ikEIEME HOES i R A i N s
P L HIAE 1 %o B Bt o 3 U, e IR 35 S 1
M HT I, HEREAS 10 pl, S5 R WK 1, & E®R
BT, 25 I 0 2% B TP AE 1 B I e .

3012 ZPEXRRFLE BUNEE IS, B H AR
04 25 1 I AR - G BRS04 £ 5 AR, 4
2.3.3 g5 7 i A5 FE A RS B IR 10 wL TEA
WA, T SR VTR AR o DAAE 1 v B2 Ay 8 Ak A, 16 T AR
RGN A bR BEAT U, A5 I 7 R Y = 23.942X -
24.486(r =0.999 3,n =5), Mg T 1 & ¥ 70 H
1.188 ~76.000 mg-L ™",

3.1.3 MmN & BOR [A] B & R EAE
X R EMCE PE A P T A i A =S N R
M3 200 WL, i BE VR ), Be fl s m e AR (72,7,
24.2,9.7 mg- L™") 3 AN vk B B0 0L RE S %
2.3. 3 il & r AR 10 wL BVE WA D
SR L RN T AR, AR AR v 2t S Wk EE L A
RS R B T UAE T RAE, TR — RN R RE A
WHE & 3 6 51, iH 5 H N K % B2 RSD 43 5l &
2.15% ,0.83% ,2. 13, RSD 435 6.24% ,7.07% ,
5.36% . ¥EZE3 d, B REANWBEHFE 6 K, TR H
() 4 %5 2

3.1.4  [CRIRE  ORE i HOR [F] ik BE AR 5 H X
M SRS PE b T, 40 Bl A =3 1/ B 3R
200 L, A HETR ST, Bl il iy b IR (72.7,24.2,9.7
mg- L") 3 AN vk B A ofn SRR $ A 2.3.3
TR AR AT AR S . D3 B U TR
W S DY HE T T, RIS I, A 4R [t
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C./ANRE MRS G M 1. b1
1 #EF¥# RP-HPLC

AR A IR P ATERAE S S Oy, B R IE W 10
L HERE T S €0 1 PR A TR B o LA it AR it 1 e
TET 5 A 7 VAR B AN N ot A 0 T R G B R B
[ i 6 5 DA T L, e A o il 2R 00 vk B TR T Tk
Mg, Wk,

F1 RWFHEEBKR(x+s5,n=5) %
ﬁﬂﬁ?x’{?ﬁ{/mg'L’l R[] i R J7 ¥ [E] i R
9.7 86.00 +11.38 87.92 +9.82
24.2 82.09 +5.04 82.97 +4.79
72.7 81.90 +3.67 82.19 +3.61

3.5 RoEdE WierFHEHE &, PR
(72.7,24.2,9.7 mg-L~")3 Ak JE Y25 1 I3 A
FHMRE S, =R T E 0.0,1.0,2.0,4.0,6.0,
8.0,12.0,24.0 h,#% 2.3.3 4 FE 5, B 10 pL |-
T WCHERE I A AR A B i, 2 S B[R] R SRR
EME S, 45 5 RSD 4» B R :2.07% ,1.32% ,
4.12% FREE R AT

3.2 HEFAFAE /N B i 2 vk R I R A /N
SUE B A2 5 e 2. 3.3 il A%, E AR 10 S0 A, %
T o 1 4 11 S0 - A 9 VR B, AR IR] (o) Sk B A8 A
ML 25 B (C) YA AR, 226 245 -5 il 2k, WLIRT 2, LA
Kinetica X 14, 45 B WoR 8 7 H 47 & 38 B £ 8
B FEAESHIER 2,

20 1
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5 t/min

B2 MERORBHREFEL-HHEK (v s ,n=5)

K2 EFEHHESH (v 2s5,n=5)

C s L AUC,,, AUMC,,, MRT
P i .
/mg-L~" /min - min + mL ™! /p,g-min_z'ml_f1 /min
B+ 16.9£2.0 29.0+2.2 681.5 £31.2 29 038.1 +3 188.3 55.6£7.6
He 11K A 17.3 1.1 29.0 2.2 792.1 £25.2 39 366.0 +860.6 66.1 +£8.6
4 it A 258y 3 3 ot I 5 R S L B2 IR A AT i R

TE /N BB 25 7 B8 R oKk O B ATLS 4 2
B AR N i R AT & AR b A . HE - Rk
BCATLE , 1508 7 B 25 24 LU, B - 9 e g I 245 ¥k
JE(C,,. 038K, 2 - il £ i AL CAUC) B & 38 i, -F
Yt B IRF A (MRT) 28 <o 427 vKOR 7] 3 2o 12 2R A8
T IR, SIE G i 4R i A A

(L R A N R (B R R RN ES
5 H A 25 Wy B AR, BRI 5T A O vk A AT e it

At 245 9y WAL, 532 Wi A 245 0 4 TR AR 9 R

LRI, ¢ T 0K AEfie 28 Atk 25 4y W i1 24 31 A
I SRR AR 2 o A S0 T 3 0 TRE AR vk R i FS AR 1
TR 2GRS 1A W 5T, Wik 52 vk 7 RE 4R & BE 1 17 1Y
AW BE R HEAE T R A7 R A7 B P R AR S e
KT 25 R , 35 B BC AT 5% A LR AR AR £
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(1. kTR FEHRFPHFR l%&‘1’Egﬁ%‘iﬂgz‘1’zﬁééé@%ﬁifﬁi%)ﬁ&%ﬁﬁﬁﬁ%i,:lt,’\i’? 100102;
2. A FFHEFHREFEHNEARKA L P ,FE 100102)

[#ZE] B#M g5 RP-HPLC W& K B o 3,6"- 3% 7 Bk 56 R ok B2 19 7 35 F9T 3,6 - 37 7 ok L M Lz ik S JT
O 3,67 - 3T Tk Jik OB T 002 T A5 TR R BRAR P ) 245 2l 2 R AN T 0 R 24 R T A s o R T o A AT 3,67-—
I FIEEE M 25 B 22 0 o J7 i R BN B S AR R BRI PR A A TR 43 S B 45 1 3,67 - 3% 1 ok 2k M X IR i
AR AT O (oK S Y, W T h kR 1M, B0 UM & fE, 0 0. 1 mmol BER AP -Z M UTIEE A, B H W AR T, K
W, U, 0 HPLC 2387, LA Co B SE AR, i 3 AR S 256 -0. 1% Wi 8 /K 1 YRR B2 B8 B0, 72 330 nm &I 3,67 - 57 ¥ T 5 JRE Ak
M 254 S Kinetics 4. 4 BRPFALBEEC IR . 5 5R:3,6'- 207 T BE AL MM M3 78 0. 052 ~2.08 mg- L~ "2k 1k ¢ R R, il 3¢ P (% 5
WK 52 pg L', T BRI K FUEE B 44 T 3,6 - 0% T IBE AL T X BR T L0 7 K R 9 A T 0 HOK 3R B R B 2R it 28
AR P SRR AL, F R SR AUC, _, ,C,  TE 3,6"- 37 Pt 5 FREOMl X e 328 R 4 S0 RO 0 H0 A% A TR 9 A 2
(P<0.05), &5t 4 7 RP-HPLC Wl vk, % )8 MERR R, T 3,6-Z0F FBE AL BEME 72 K BRUIA N 2 8 4858 . DR
TE O A 7 R S O IR 3,67 - 0T - Tk 35 TR A S22 L 000G I i, 3k W 1sF 1) 247 R 15,150 min, H AR TF O ERE HBY 3,6"-—FF F
B HEFEME AUC fH 2R IEE R 1. 60 45, T, Z R G IEE N 1. 57 1%, R B 2 7 Fofh, 77648 = 24 W AR o 3 g uie
A A 2% L 24 ok JRE B ) 3 T T, R Y 2 Bl A v DT S A R TR U E
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Comparative Pharmacokinetics of 3, 6’-disinapoyl Sucrose
after Oral Administration of Pure 3, 6’-disinapoyl Sucrose,
Radix Polygalae Extract and Kaixinsan in Acquired Dysmnesia Model Rats
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