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[fE] B H7 HPLC Pt o B 5 rh i IR 3 0 3 B 19 O v, B 52 28 90 L1 (total iridoid glucosides, TIG ) H g IR
w2 2 RS TP B IL B T AL X R 2 S A s . iR KEEE S T EILAH, IRMER m T AR
HAE B0 U RS B S A NS UTTE R A, BT W 8, HPLC I 5 e % 3 L 25 Wk B2, LA C o [ 28 AR, 3 A0 Dy
0. 1% W2 W (20:80) , F 272 nm AL , Kinetica 2 77 4/ A BHAC 3 o 45 5« e JIEL 27 1ff 9 0 3 vk 8 7 33.5 ~ 4 020. 0
pe L7 e B Rt B MR R 6.7 e L7 L of M R D 0 4R BRI iR 4 R 80. 82 % ,97.38 % ,89.10 %
HREES TIC F25- & /F G B ERE, T8 3¥ 548 ,,.T,.,.C,..,MRT,HVD ,AUC, _, , Hil CLAAX R € . &&ik 77
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Pharmacokinetics of Gentiopicroside in Total Iridoid Glucosides
Extracted from Gentiana macrophylla in Rats

CUI Chun-li* , TANG Zhi-shu, GUO Dong-yan, DENG Chong, WANG Bin
(Shaanxi University of Traditional Chinese Medicine, Xianyang 712046, China)

[ Abstract ] Objective; To establish a rapid RP-HPLC method for the determination and to study the
pharmacokinetics of gentiopicroside after ig the total iridoid glucosides (TIG) extracted from Gentiana macophlla in
rats and to assess the effect of other component in the TIG extracted from Gentiana macophlla. Method: The rats
were orally treated with the TIG extracted from Gentiana macophlla. Plasma in centrifuge tube heparinized was
separated by centifugation at 4 000 r -min "' for 10 min, and five times acetonitrile in volume was added to deposit
proteins. After centrifugalized, the concentration of gentiopicroside in plasma was determined by RP-HPLC. The
pharmacokinetic parameters were calculated with Kinetic software. Result; A good linear relationship was obtained
between the peak area and the concentration of gentiopicroside from 33.5 to 4 020. 0 wg L', and the lowest limit
of detection of gentiopicroside in plasma was 6.7 pg +L.~'. The mean extraction recoveries were 80. 82% , 97. 38%
and 89. 10% for high, middle, low concentrations of the samples respectively. The concentration-time profiles of
C
MRT, HVD, AUC_,,, CL (s) were relatively stable. Conclusion: The method applied for determination of

gentiopicroside were fit with noncompartment model. The main pharmacokinetics parameters ¢,,, T

max max %

gentiopicroside content in blood was quick, simple, accurate, sensitive and feasible for the study of the
gentiopicroside pharmacokinetics in rats.
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Z Uk e B 2 47 A B K W) %8 T Gentiana
macrophylla Pall. JKAZZETL G. straminea Maxim.
ZE I G. erassicaulis Duthie ex Burk. B{/NZE T G.
dahurica Fisch. { AR o HIRON KGR 3518
kSRR R A I R T KGR b KR B
B Wk AR B R R A B A, N L
FFR L PEEAE . 2T R R a8 2 0 AT 2 L g IR
TR IR EERE T . R E N 2B ILE
TR TIG FEAB Y, HA PR A 0 AR
FH B AR A R B AR 6 28 U B R AT, TIG
BRER B ZE L BRI T AL . A K TIG R IR 1 25 5
A UL SCHRAEE , Ry A S5 B 58 TIG K B N e
JIE 5 25 Bl 4 RRAE , 75 TN B 58 SR Al B 2 O
TIG I Ath B 43 X e 1B 5 17 25 2l R A 16 52,
TIG 37 24 1) FF & ) FH B A3 52 06 B At R0 308 4 4l o
1 XFE5K%H

HZ HITACH L-2000 7Y B %2 725 %508 M € 3% A
(fit L-2130 %72 | L2400 71 £ 4] k5 i £ , EZStart 7,
T TAES) ,XYJ-2 B 2w O AL (VLT 4 bR E
FALHER ), MTN-2800W i % WK ¥k 45 %6 & (K A
R A A RN E] ), Forma-86G ULT #! Freezer
(Thermo Electron Corporation) , MS2 minishaker %Y i
TR A e A% (77 M AR SE 50 2 B R A FR A w7
[ IKA J7H) ,BT25S ML FRF (JL 5 38 2 R (L2
REARAH)

e JIEL %k R (e 2 AR R E T
HE 110770201013 ), 2 J% TIG ( [ %, 24 Waters
2996 HPLC ki il Jo B0 w7 1 T & 53 50 46. 14% 5 2
UV2550 A6 0 5 588 20 145 ik i 5 4 o0 80K 72% )
HE, W6 k@ aka, &8k (it
1202044802, 47 72 J&: U 24 il 25 4 FR A 7)), JIF 2 4
(H#t45 1108119 LI T HALE AR A F ) ,10%
LR W W (I A A G, PR S 5F) & 1 mL/100 g)
IK Ay e W AR R 4l v K, SD M 52 3 R B[ P &2 5
R B 2E B LR s Y oL, S A RS IE S SCXK
(B£)2011-001 1],

2 AEEER

2.1 ZEINLAFMH S WEFNAM (LR
4 Bt F 4k W e O S 36 i 4 O e IR RHE ) % 0L 6.
macrophylla P. i) T 1 M, 28 I 52 B 5T &= 43 50K
0.313% , Jo JIB 5 1 J5t & 73 80 3.52% )2 kg, ¥,
MU I 7 A58 75% CFEF I 2 R, 8K 2.5 h,
B IR U, D 1 2, 1 25 TG A, i 25 18 7K T o
A 2 0.05 g-mL ™ VAR | HPD-100 K

FLR AR , 5 LAZE 1R K Uk 22 7T ARG Hh e B v Ry 1k, 1
PL30% L WEUEMG , 45 I Uk W, Inl e 2, 9 s ¥k 4
ZE, TR R, BAS U T R 100 B
Ak, B4
2.2 foi%2ff Thermo Electron Hypersil GOLD aQ
C oI5 (4.6 mm x250 mm,5 pm) fig 850-00 AU £
PrAEERCHE LS Thermo, Hypersil C g (4 mm x 10 mm,
5 wm) , it S AR EE-0. 1 % B R ¥ W (202 80) , A
Pk 272 nm, 3 1.0 mL-min~' FERER 15.0 pl,
FEWR R 2 i
2.3 MUY BCE] IO B e IR A R R
PR N B AR DT R 2 S0 mL B P, A5 B
TV A 42,8 mg- L7 RS I A T, B KR
TRAF, 5 .
2.4 LEAEGNRYRAE BURERR SD R ELS R, HE
P KT (250 £20) ¢, 452450, 25 & 14 h, A i tiok,
TIG N7 K IR 25 #E H 45 25, 45 25 7] i 520 mg-
kg ™A TR TE 240 mg-kg ' IE TR S,
15,30,45,60,90,120,240,360,480 min i iTZE k1Y
B 408 R BUIE 5 Dk A\ SR 1L 0. 5 mL, SR 4 9 1L 7R
TR 1.5 mL 2R b, £ 50, L 4 000
r-min_]%ﬁgtb 10 min, 43 B Ifil 3% 200 wL ZH—
1.5 mL A2RME 4, B - 80 C KA IRAE
2.5 KRR SO TIAL BRSO MR R AR
200 wLF 1.5 mL .03 P, I A 285 1 000 L
VVERE A, IBE 1 min, 12 000 r-min ' &0 5 min, 4>
B EIEW,40 CoRm BRI T, Bk 50 WL i
ST HE M7 12 000 £ min~' 850 5 min, I |-
THRAERE 15 pl,
2.6 AP MKAE R A RS RS K
200 wL 2 1.5 mL gk i, 1% 2.5 TR A
LN 1000 pL” EREAETS 25 I AR & .
2.6 @ikt EREEFET . ALK . EH
I3 A JIB 2 O B S HE T TIG 2 h J I
R T UL 1, 25 3% Y 9 9 B k) TIG
S A E R MU i i 7 S N 3 I T IS I Y [E R £
5 HAL TR I o B SCR R, oA Bl T4, 1 %
it b i R B BEIE IE ARE > 5 000, 1, 20 minZE
A, AR ORIy B > 1.5,
2.7 ZRPEVE AR HUE O KRR RO R R
42.8 mg- L™ Jp IR X R A 5 VG L, 40 C KA
FRARTRMAZH ML 000 WL, #iEik s, it
HlOR% fRoE Wk B Sk 33.5, 67.0, 670.0, 1340.0,
2 680. 014 020. 0 we-L ™", 4% W Ifi ¢ R 5 i 45 77 0%
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A ZE LI B L A T B X B
C. W TIG 2 h 5 AY M A FE & 1. e IR
B1 XRm#EAHEEEHFH HPLC

A 3 VA TR, 7R R T A L ERE 5.0 uL,
5 v T AR . AR MR A i 25 R C (g - L7 X
o kg i A (A) FE AT 261 [l )3, 15 b ol fth 48 7 i . A
=969.42C - 69 580 (r =0.998 1) , 2k P [F 33. 5 ~
4020.0 pg- L™, % fif 2 & R & HeE (LOD) 8.375
pge L1 I IR B B M B R 6. 70 pg- L' (S/N =
3).

2.8 KEm K HUZS (i RO A GE B R
Xt RV VR, T SCAIG L L R R R A ik
67.0,1 340.0,2 680.0 pg-L "MK, 761 d
Fie B I S TR N E 6 WK, R A5 H Y RSD 43 51K
4.24% ,6.74% ,9.18% ;¥ Lk 3 & E R
ATE 6 d PN RESE 4 A E 6 W, AR T 1
B, UL 6 d /P {E R H [E RSD 435 5.28% ,
7.52% ,5.78% .

2.9 WK 2.5 TR Oy 4 R
4 67.0,1 340.0,2 680.0 pg-L ™"y 3 AR MK,
FFAT 3 0% B4 2 ) X HR R 06 1 R 5 [ e R T R
s FF PR AR 0 T PR B A o BA f XoF [ i 5%, 45 SR A
SE 6 YR I ST X 4 [ AR U 4y i A (80.82
3.12)% ,(97.38 £5.26)% , (89.10 +4.11)% ; %
H4 25 24 Jim XoF B gt e 1T B AR B o i £, o BRI A vk
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JE 5 0 G S PR R R LA, B SRR 1 v Tl i
B H AR M E 7 I E T 3 i AR R R
(98.64 +3.81)% , (103.56 +5.59)% F1(97.43 =
4.49)% |,

2.10  Fr-mhcE el KR o 3 A BT vk
J£ 67.0,1 340.0,2 680.0 wg- L™ % J& 0% 1F 1 3¢
FESD A3 0 8 T - 20 C vk 24 h J5 H ARG R, $i il ik
735 D A e IR O3 vk B AR A, 58 A R R S o R
mmEHTA VR 24 h, HAE 6 KR URAL 1R R Rl
X RE AR E PR R 52 e 3 e TR R e T B, AR
Je BB v H R e BE L I, Lk BE RSD 43 il R
6.55% ,5.35% ,7.31% ., %5 R Ry BHEF 0 & 24
M3 A HARAEAE -20 CUkAE R 1 AN B2 Em .,
211 KRB e 254030 S A5 1M 2
e BB ) Kinetica B2 7 30040 & 1158, 45 R R W
ZRHBTFAERRENOA RSB SAEE S /A,
FEL SR 1 2y -np i 2 WL E 2,

-~

)
S = ULNDL W A& W

2 4

w

C/mg-L*

=4

5 15 30 45 60 90 120 240 360 480
t/min

B2 XBRmMZBRE-BHEMLE(x2s,n=5)

F1 XRNMEPEEZHBHZESHE (v £5,0=5)

%9{1&%(520 mg-kg_l

M1 2 BE 3545 240 mg-kg ")
T,,,/min 139. 61 +58. 88
T,/ min 120 +47.91
C,./mg-L! 3.71 £2.05
CL/mL+min ™' 0.62 +0. 40
MRT, _,, /min 176.51 +18. 60

AUC,_ /min-pg " -mL "' 974. 38 =336. 08

AUC,_, /min-pg ™" -mL ™" 1 124.00 +442. 45

HVD/min 216.48 £54.85

3 iFig

PATE AT 5 e F v 24 2l “ F 5 3 8 LI T A
SRS T AT SR P R e AR A i
KEALH R R RS/ IR
N2 3 25 G R 2000 9 64.67% ,77.08% ,
7 e IR v A L P S R A A R, I E I
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T8 TR R B0 R M IR 2k B DR 2B
25K RRHE BT S, UEAT I 3% b e A A A 4R
W B 29T, 2807 15 2 S5 e T R I X ok, 1]
L3 FH AR BRI 3 14T 28 U AT rh R R 2 s
SRR AL BN A o

LA e BR824 3h 22 0F 5% £ LA s &S A A0 gt A
ZEE B AR R BOR A R AR E 45 R b &
RS ET,, =(1.66 £0.32) h,MRT = (2. 88 =
0.16) h, H: C-T 4k 52— 5 B M8 Z 8 L
78.2 mg-kg g AR X B LG SD K RUE | 45 5
M35 C-T BIZAF 4 — P S B0 5 i 3 451 1A Beagle
RN B Ik i S e IR 4 I, o2 sh g i B A &
— G A R 5 ORI g 4 R R R RN A T
Je BRI, e R LR IR 20 AR 3, T B 7
PP 180 mg-kg ™' B AR i 120 mg-kg ™!
60 mg-kg 'FF A — AL, B H U LIE Ik
RO UUOR R R EH S Ik G5, C-T W& G ==
BER, ZBEIE S 7% SCHR10-12 ], 5 T 0K P9 800 i b
AR 28 MEE W) A R K B R T B8 A i
BE AR E] T A BRI AR C-T M &4
AR D SR P A 9B AT b AR B s A
RUE 28 Wk B AL B 7 i, O AR B = BALR Z
2o G A R PR 3 AT B A

I %R i A B 8 5 BRI R 1S
W I 785 B AT X L, 25 2R 20 U TE R A e IR
TEHR IR L B B S AR 2, O B O G 1E  BR iR
PR . Hok, xF & 25 1 3¢ b 20 % F i (3,45
VAT T 28, 85 R B R S M 5 RN NG
UUVE J T AR 0 £ BT oie 3R 0 oy, W0 0 5 ik
1 mLZIEVER 0.2 mL & 24 1 3¢ (i 3 it 5 .

WF 58 FF 4 B i B R - Waters600 HPLC it
Waters 2487 %8 4h-0] W36 50 FE R 2% , LA 233,272
nm 2 AP R B G L 2 BT Y T R R A e
AR 2 AR AT Hr il e, S5 R A 2505 5,15,
30,45,60 min K BRI AE S 48— SR O I AR
B ) X 17 P AR G T A R G B 0 (o =
12. 46 ) 41 ~F F Il 28 FF i B W B AT (1 = 11.73)
Jai (g = 13.22)2 (3% 0 v (] v &, SR FH 04 1 B K
B, 5 1 = 1173 WEARXT R (5 5 28 (1l 35+ 4 4k LA

SEATH R, O BT B B R AR I . B A A
IF) G i 0 5 i e 78 Al ) P S AL A A A, i e v AR
HI /NI AR /)N e e e T AR AR AR T AR S, AL 7
FAFAE—E W FEAL R AR o Dt , BR A2 % 36 A X AR
SE B e RE S TR R S SR bR b AT B 58 . X T %
JUEH P SR R ) R AL A A i — 2
WAL .
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