Pharm acokinetic and distribution of arctiin in rats
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ABSTRACT: OBJECTIVE To study the phamacokinetic and distribution of arctiin in rats. METHODS Each ratwas given a sin-
gle dose at random by oral adm inistration. The arctiin in serum and organs were detem ined by use of RP-HPLC. All phamacokinetic
pamameters were calculated with a 3P87 program. RESULTS After oral adm inistration of arctiin at the dose of 300mg* kg ', Arctiin
plasma C-T curve conform to open two-compartment model. The Phamacokinetic parameters were as follow: A = (37.374 5 £
8.964 7)Mge mL';B=(6.2106 *£1.489 3)Uge mL';a =(0.004 3 £0.000 9)min"';B =(0.000 4 £0.000 2) min"'; K, =
(0.4202%0.167 5)min™'; ¢, =(115.1926 £14.382 4)min; {,, =(1 485.578 1 £161.173 3) min; K,, = (0. 001 0 £0.000 4)
min"'; K, =(0.001 4 £0.0006) min"'; K, =(0.002 3 *0.001 3)min"'; C,, =(41.786 3 £7.521 7)Bge mL'; T, =
(9.891 9 £4.341 4) min; AUC = (22 503.272 7 £4120.182 8) Hg* mine® mL'. Liver had the highest concentration of arctiin after
oral adm inistration. CONCLUSION RP-HPLC method is rapid, sensitive and specific for the research of arctiin pham acokine tic
and its distribution in rats. Arctiin is distributed and elim inated quickly in rats.
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R 3P87 . 300 mg/kg ,
A=(37.3745%8.9647)Hgs mL';B=(6.2106 F1.4893)Ugs mL ';a =(0.0043 *0.0009)min ';B =(0.0004
+0.000 2) min"' ; K, =(0.4202*0.167 5)min"'; ¢, =(115.192 6 £14.382 4)min ; {,, =(1 485.578 1 *161.173 3) min;
K, =(0.001 0%0.000 4)min"';K, =(0.001 4 £0.0006)min"';K, =(0.0023 £0.001 3)min"';C,, =(41.7863 £7.521 7)
Bge mL™';T,, =(9.891 9 £4.341 4)min; AUC = (22 503.272 7 £4120.182 8) Hg* mins mL'.
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Arctium lappa L., abiennal herb plant of Compositae, dis- siof "*7. In this present investigation, we reported the phama-

[1]

tributes all over China Its seeds has been used as Chinese cokinetic and tissue distribution of arctiin in rats.

traditional medicine for treatment of the cold, cough and throat 1 Materials and methods

sord'). Arctiin is one of the most important lignans extracted 1.1 Animals

from seeds of Arctium lappa. Biological activity of arctiin on the Wister rats ( 180 ~ 200 g weight, male, certificate No.
treatment of the acute progress nephritis, chronic glome rulone- SCXK ( YU) 20020004) were supplied by Laboratory Animal
phritis and nephritis was reported>’. Arctiin also has the func- Center of Chongqing Academy of Chinese Materia Medica.

tion of the enhancement of immunological activity’', PAF antag- 1.2 Chemicals and dmugs

onist*!, anti—inﬂammator}}”, ca’ antagonist and antihype rten- The arctiin reference standard compound was purchased
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fram N ational Institute for the Control of Pham aceutical and B io-
bgical Products of China Na 0819-200203 HPLC grade aceto-
nitril was purchased fran Fisher Scientific ( Fair Lawn NJ

USA). Water for the HPLC mobile phase was purified in am ilr
Q system (M ilipore Bedfold MA). Allother chan icals were of
AR grade

B ioengineer College Chongqing Institute of T echnology  The pu-

Arctiin was supplied by Depariment of Pham acy,

rity was above 99 8, which was detem ned by the supplier u-
sing HPLC methods
1 3 Instiments and chran atographic conditions

HPLC systan consisted of Shinadzu LC-10A pumps SCL-
10AVP controller photodiode array detector and a cam pulterized
data station equipped with Shinadzu Class-VPa 10 sofware
Phenom enex Luna C;g colmn ( 150 mm x4 6mm [ D., 5Hm
particle size) was used and operated at anbient tanperature
Colmn was equipped with a 2an length Cjy guard cohmn( O
ganic Chan istry Institute Dalian P. R Chma). The mobile
phase was acetonitrile and Q@ 05% H;PO, (36! 64) at a flow rate
ofQ 6mL* min ' for an isocratic elution at 210 nm.
1 4 Medication and sanpling

On the day of dosing rats received a dose 0f300mg* kg '
by oral adm inistration Doses were based on individual anmal
body weight Anmals were sacrificed by decapitation ( [ive per
15 30min 1, 2 3 4 6 8 9 12 241

after oral adm nistration  Blood was collected nto heparinized

lme-pont) al§

glass whes and mmediately centrifuged at 3000 r* min” ' for 10
min lo obtain plasna The liver kidney heart and brain of rats
above-sacrificed were ramoved ground into slhirry and weighed
prior to freezing The serum and organ samples w ere stored at —

20C until assay.

1 5 Samples preparation
L 51 Semum sanples 2ml ofmethanolwas added 10 Q 2mL
of plasma Then the m iiure was vigrously vibrate for 30 s and
centrifiged at 3000 r* min ' for 5min The supematant was
transferred to another wher and evaporated o dryness at 60°C.

The residue was dissolved by the addtion of @ 2 mL ofmethanol
and sonicated for 5 min and passed through a Q 45Hm nylon
manbrane filler An aliquio of 10RL of filtration w as injected n-
to the HPLC system.

152

organ shirry

Organ samples 5 mL ofmethanolwas added 0 Q 5 g
Then the m xture was vigrously sonicated for 10
m in then centrifuged at 3000 r* m in "forS5min The supema-
lanl w as “'illlh"l(‘l'l'(’,(l o iul()l}l(‘,r llll)l’r a”(] (‘.\-’Ell)“l"cll(‘.(] o l]]‘yn(‘yﬁﬁ al
60°C. The residue was dissolved by the addtion of @ 2 mL of
methanol and sonicated for 5 m i and passed through a Q 45
Hm nylon menbrane filter An aliquto of 20HL of filtration was
mjected into the HPLC systan.
1 6 Phamacokinetic analysis

A retiin concentration-tine data and its pham acok inetic pa-
ram eters w ere analyzed w ith 3P87 program.

2 Results
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2 1 Method validation

Under the selected chranatographic conditions a baseline
separation of arctin and arctigenin (metabolic products of arcti
in) was obtained n serum and organs Their typical retention
tme for arctin and arctigenin( peak 2) was 9 2min and 11 5
m in respectively No interference fran endogenous serum and o1
gans can ponenls al the relention tine were never found during
the analysis The lm it of detection for arctinwas 1. 0 Hg* L~ g
Chram atographs of arcliin in ral serum and organs w ere illustrated

inFig L
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Fig1 HPLC chramatograns of actiin in ral serum
1 KRR LSR b7 35 7 9 €4 1% B
A, blank senm sample B blank liver sanple C blank heart sanple D.
blank kmney sanple E blank bramn sanple E serun sanple spked w ith
arctin standard coampound @ 2mg* L™ G. senm sanple 30m in after a
po dose 0f 300 mg* kg™ ' arctiiv H. liver sample 2 h afier a po dose of
300 mge kg ' arctiit I heart sanple 2h after a po dose of 300 mg*
kg™ arctiit J kiney sanple 2 h after a po dose of 300 mg® kg™ ' arctr
it K. brain sanple 2h after a po dose of 300 mg* kg™ ' arctiin peak 1
refer to arctiin peak 2 refer to arctigenin
AR O B AR Al I G R Do
E €6 1 B A U R R Q 2mge LRSS RRAE ST
SRE AL G I 300 mge kg™ VRS TES 30 m LSRRG €
W HL IR 300mge kg VRSS2 WIFIERE S i s 1R
300mge kg VESETIEE 2h AL S G T DR 300mge kg
R 2 W RERERE A KR 300 mge kg VESE R
2 b ALEURE i T I LSRR R SE L 2508 R SR T
Calbration curves exhibited excellent linearity over a range

of3 3~ 660Hg for arctiin L near equation Y = 4 042 200¥ +
129 718( r = 0 999 6) where Y is peak area and X is the con-
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centration of arctin The mean recovery was 104 32% for arcli
in RSD of Intra and inter day precision for detem mation of arc-
tinwas 2 86% and 3 24 %
analysismethod was fineg and its RSD was 2 81%.

respectively  The stability of this

2 2 Phamacok netics in rals

Themean serum concentration-tim e profiles of arctin afler
oral adm mistration were shown i Fig 2 Semm concentration
versus line dala was analyzed and the pham acok netic parane-
ters were shown in Tabl M odel discrin nation was assessed by
the analysis of the datla and actally most concentration-iim e

profiles were best fitted to the open v o-cam parim ent m odel

2 3 Oigans distrbution in rals

Arctin content i rats organs was detem ned by the use of
HPLC after oral adm mistration ( in Tab 2). The top peak of arc-
tim i hearl kidney and brain appeared respectively after one
hour of oral adn inistration A retiin distrbuted in hear] kidney
and brain ismuch lower The resulis indicated that itwas excre-
ted less through kidney The top peak of arctiin n liver appeared
afler wo hours of oral adn nistration then mmediately tobog-
ganed
Tab 1 M ain pham acok inetic param eters after a po dose of 300

mg* kg ' arctin

50 £ 1 AFH IO TEEARN¥SE (po300me kg ')
45 .
40 Paran eters Unit Data
35 A Uge mL™! 37. 374 5 %8 964 7
m30 B Uge mL™! 6 210 6 1 489 3
g% a min~ ! Q 004 3 0 000 9
20
15 B min”' Q 000 4 0 000 2
m.L ti7s m i 115 192 6 £14 382 4
5 b8 m in 1485 578 1 £16L 173 3
=l
%0200 400 600 800 1000 1200 1400 1600 Ka m in @ 42020 167 5
B 18] £ (min) Ky min ! 0 001 020 000 4
_ptE
. ) i h‘ﬂlﬂa% . ' Ky m i~ @ 001 4 *a 000 6
Fig2 Profile ofmean plasna concentration versus tine after o-
. K min ! Q002 330 001 3
ral adm mistration of arctin  rats (po 300 mg* kg ) - ge mL-! 4L 7863 7 521 7
B 2 KB 300mge kg 35 7 155 L 24 1 40 [a) i 26 T ax m i 9 801 9 4 341 4
AUC  Hg* min* mL"! 22503 2727 +4 120 182 8
Tab 2 Contents of arctiin in the organs (Hge ¢ ')
R2 EBRPESETTNERE (g )
Tme
O rgans - v .
S5m in 15m n 30m in 1h 2h 4h 6h
H eart L 97 0 34 2 08 X0 24 L 61 X0 52 21 8013 4 5 49 X1 34 L 04 fa 37 Q0 930 39
Liver 13 122 16 29 68 4 96 15 58 22 34 34 60 16 12 120 11 £15 69 Q0 83 =0 31 Q0 80 X0 24
Kidney 18 923 68 13 08 X4 13 4 32%F1 23 33 386 14 17. 94 +3 93 L 60 XQ 54 Q 13 +q 28
Brain 02710 14 0 650 34 L 100 46 20 11 %6 31 1L 9730 72 03330 19 a 16 £a o1
3 Discussion [2] TakelaS Hosoya K letaniY. Kidney disordertreating agents
In the present paper HPLC method was devebped for containing guaiaretic acid m eso-dhydroguaiaretic acid arctiin
quantilative detem mation of arctin in ral serum and organs aller REECmeOREsEnRE db (2h2ies LK ] E0003
L ) 3] YanL X, LiY M. Effects of extract fran A retiom L h
oral adn mistration The method has been well validated and ap- 131 _dn 5 eme e)_( TEE R D ® S e
lied ) biobeical b of mmunology and blood glicose in rats[ J]. Northw est Phamacy
plied to measure serim concentration of biological sanple of arc Joumal 1993 8(2): 79
tin This HPLC method was stable rapid = sensitive  specific [4] LwakaniS Wu JB EbimkaY et al Platelet activating factor
and producile (PAF) antagonists contamed m medicneal plant: lignan and
Pham acok inetic researches were shown that arctiin was ab- sesquiterpenes[ J]. Chan Pham Bull 1992, 40(5): 1196
sothed rapidly after oral adn inistration A rctiin w as detected at 5 [5] FujmotoT, NoseM, Takeda T, et al study on Chinese crude
m in after oral adm inistration The top peak was appeared at 15- drug "Luoshiteng" ( 1) On the biological active canponents
Wan dies moreliiel whoggamel Astin cnent dBEbus the stan part of Luoshiteng originating fran Trachelospem jasn
ed i i the highest in all noides| J|. Joumal of Japanese Phamacognosy 1992 46( 3):
ed n ral liverwas the highest in all organs
224
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