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Effect of Polyphenol-Rich Chinese Herbs
on the Pharmacokinetics of Methotrexate

Pei-Dawn Lee

China Medical University

ABSTRACT

Methotrexate (MTX) is a potent anticancer agent with narrow therapeutic
range and also used to treat psoriasis and rheumatoid arthritis. MRP1, MRP2,
MRP3 and MRP4 are related with the transport of MTX. Serious adverse effects of
MTX include hepatic, hematologic, gastric and pulmonary toxicity.

Most polyphenols were known to present as conjugated metabolites in
circulation including glucuronides and sulfates that were associated with
transporters MRP1, MRP2 and MRP3. We proposed that polyphenols may compete
for MRP1, MRP2 and MRP3 with MTX and resulted in pharmacokinetic
interaction.This study investigated the effects of decoctions of Rhubarb (Rheum
palmatum LINN), Scutellariae Radix (Scutellaria baicalensis GEORGI), and
Puerariae Radix (Pueraria lobata (Wild.) OHWI.) on MTX pharmacokinetics.

Four groups of rats (n = 6-8) were studied in parallel design. Following an
overnight fast, rats were given MTX 5.0 mg/kg orally either with water or with
decoctions of Rhubarb, Scutellariae Radix and Puerariae Radix, respectively. Blood
samples withdrawn via cardiopuncture were assayed for MTX by a specific
monoclonal FPIA method. Non-compartment model of WINNONLIN was used for
the computation of pharmacokinetic parameters. ANOVA was used for statistical
comparison of pharmacokinetic parameters among groups taking P<0.05 as
significant.

After coadminstrations of decoctions of Rhubarb, Scutellariac Radix and
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Puerariae Radix, the mean AUC, 530 of MTX were significantly increased by 199.0%,
178.2% and 202.7%, respectively, the mean MRT of MTX were significantly
increased by 199.3%, 170.5% and 237.8%, respectively. In addition, coadminisration
of Rhubarb, Scutellariae Radix and Puerariae Radix markedly enhanced the
mortality in rats.

In conclusion, coadminstration of polyphenol-rich herbs with MTX resulted in
significant inhibition on the elimination of MTX and led to higher toxicity. It seems

prudent to avoid the concurrent use of herbal remedies containing polyphenols with
MTX.

Keywords : polyphenol, methotrexate, herb-drug interaction, Rhubarb, Scutellariae
Radix, Puerariae Radix
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afﬁﬁﬁrﬁﬁﬁﬁ¢wmiﬁ?%Wffw

PEAS CRTEERARFT 5 FIBFE SR ETT R E
(emodin) ~ jL % =~ # % (aloe-emodin) ~ ~ & f& (rhein) % = § f»
(chrysophanol ) » $* = = & % # anthraquinone polyphenol - § 2" 3 7 ¥

2% (baicalin)~ % % % (baicalein) % & 2% » = & 4 ¥ & flavonoid
mwmmd°%ﬁA?%F%(mmmm‘ﬂﬂﬁ(wmm)a+gg
“ (daidzein) » = = & ¢ 4 isoflavone polyphenol (Fig. 1) A% 5 % 4~
HA G R R o S ?ﬁ”‘*‘F'T FREF THF A LRSS R
AR b AR S P R SRR F B & A
Fooo Pt ‘.LAM,L@T*,”@_;/}&%@ kARG 24 @ pH T S 2 ‘lﬁi
BT o Befdd TR BT TR § RIS £
2 R8N 43:8 ¢ MRP1-MRP2~MRP3 %18 3% 3 B (4133199,
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1. puerarin ~ emodin ~ ethylparaben - 2-methylanthraquinon : P& p
Sigma Chemical Co. (St. Louis, MO, U.S.A.)

2.rhein~aloe-emodin-~chrysophanol: fp Aldrich Chemical Co, Inc.
(Milwaukee, WI, U.S.A) °

3.baicalin (98%) ~ baicalein (98%) ~ wogonin : £ p Wako (Osaka,
Japan)

4.daidzin ~daidzein: fp Fluka Chemie GmbH (Buchs, Switzerland) -

5. ortho-phosphoric acid (85%) : £ p Riedel-deHaén AG (Seelze,
Germany) °

6.acetonitrile (LC Grade) -~ mthyl alcohol (LC Grade) : Fp J.T.
Baker, Inc. (Phillipsburg, NJ, U.S.A.) °

7.ethyl ether : Shimakyu’s Pure Chemical (Osaka, Japan) °

8. methotrexate : FEp Wyeth (Miinster, Germany) °

9.Methotrexate TDx kit : P& p Abbott Laboratories (Abbott Park,
Illinois, U.S.A.) °

10.4 3+ -k :d Milli-Q plus (Millipore, MA, U.S.A.) -k k 3L

(I
) &4
AR FT CRREHASEA S TR BF o

RERA
(-)&RE

L. & it Ap & 47 & (HPLC) # 3% :

¥ : Shimadzu LC-10AL (Japan) - Shimadzu LC-6AD
(Japan)

& 47 % : COSMOSIL 5C18-ARII (5pm, 4.6x250m.m.) ~
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Inertsil ODS-2 (Sum, 4.6 x 250mm) GL Science

Inc. (Japan)
#3E & 47 ¢ 1L © Inertsil ODS-2 (Sum) GL Science Inc
(Japan)
¥t g% SS/Pk (U.S.A.) ~ Xpertec® 0.5um (UPCH

A-102X)
Shimadzu SPD-10A (Japan) ~ Shimadzu

SPD-6A (Japan)

2.TDx Analyzer : Abbott N0.9520-04 (U.S.A.)
$-58 J5 % Millex®(0.45um, 13mm) : Millipore carrigtwohill, Co

ek i R R

(Cork, Ireland)
F b I
z24 Sprague-Dawley ~ v & - #8# & 250-350g > pbp B 7F % &
#ﬂ~’%»w@%%ﬂw%% B d oo kM RREIERS
B FEER K

Pl B RRE
BBk ik

(- )EH2ZHFHE A RET
PR H2L A R TR REM RN T FETE ) #
BagaE > WEKRH - HEfP~% 73 > EREHL
25.0g > 4t » 500mL -k » £ 72 30 A4 RS E VAT A
M ) L e B F 2K F A S 100mL - :‘%Q%% B 15 e
?t?("]\ Lé-‘ 1 100mL - "5,\-30(: % /% 'FEI |5¢ % * oo
(Z)7 ERRH? S h2 2B AT
Fd AP % z*iif‘aé}imi HPLC - j* i {7 /2 2%
%Xﬁ %”%~ﬁ%3%\&P% TEH 2Rk
XL ZERE BB FCIRTEHET -
1.~ % 'k F# @ aloe-emodin ~ rhein ~ emodin % chrysophanol 2.
£
"f%»}\""} %l 1.5mL > 4 » 1.0mL
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PR ERA R (SOpg/mL) > 1 ? R F 3 10.0mL > 3R R
Ling o g 15 A48 (9,860g) 0 BE 1 iR o IV ERE
(0.45um) @i is » B~ 20ul Jgi% 1 ~ HPLC &4 47 » 11 & & ¢
aloe-emodin ~ rhein ~ emodin % chrysophanol £2 p &% 2 4% 5
FUEAEAL 2 REMRD AN R &Y aloe-emodin
rhein ~ emodin % chrysophanol 2. 7 &

% R A& 47 &k (HPLC) 2 A 47 if 2

& +7 ¢ : COSMOSIL 5C18-ARTI, Spum, 4.6x250m.m.

#% B 4p ¢ CH3;CN---A 0.1% H;PO4---B

ik - 0.9mL/min

¥ plAE © 250 nm

PR D 2-methyanthraquinone (50ug/mL in methanol)

PR RPFRE A

Time A B
0 50 50
10 60 40
15 85 15
20 85 15
25 50 50

% 2K # ¢ baicalin ~ baicalein 2 wogonin 2. & 4 17

¥ - X E B2 4k &R {80 P~ 300ul 4c P fg 700Ul =i R

& 5 5.9,860g % i 4w 15 A4 > B ik 100uL £ 40 7 A
30 & o B 2000l T BRI G BAAE L P B0 B R
(ethyl paraben, 20.0pg/mL ) » 8 & {4 &3t ¥ (0.45um) i

Jg o B~ 20uL /2 ~ HPLC 4 47 » ™ ¥ & ¢ baicalin ~ baicalein %
wogonin £ p 22 L4 @ ff v & >~ baicalin ~ baicalein %
wogonin & & 2. = 4754 > F 01 2 & % ¢ baicalin ~ baicalein %

wogonin 2 z & °

$ o 2 E P2 K R 150 B 300uL 4c 7 % 700uL 3R i R
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SRS 9,860><g Ba s 15 Adm o P ik 100uL £ 407
ity ﬁ“‘ B b2 £ &4k S ¢ baicalin ~ baicalein
2 wogonini ZE

B vk Ap & 47 (HPLC) 2 if i
R 47 ¢+ ¢ Inertsil ODS-2 (5um, 4.6 x 250mm)
GL Science Inc. (Japan)
- & 47 ¢ 4 © Inertsil ODS-2 (Spm, 4.6 x 50mm)
GL Science Inc. (Japan)

BEAp L F TR 0.05%EF (36 64,v/v)
ik 0 1.0mL/min

%P £ ¢ 270nm

M 2% ethylparaben (20.0pg/mL in methanol )

3. Bk 'fﬁﬁ?l] ¢ dadzin ~ dadzain - purazin 2. T_§ 4 7

A oFEE B~ B 19 2 oK & 200ul 0 4e » 7 100pg/mL
ethylparaben 2 ¥ fi$i3 ;% 200ul @ » ZiFR £33 » 12 9,860xg
B 15 04 Bt ,7?-,,;/ s A 11 9,860xg B i A 15 A 48
B~} ik 20pL 72 ~ HPLC 4 47 ©

" ¥ 5-¢ puerarin ~ daidzin % daidzein £2 p R 2R 9E 5
FULEATE L2 KEMRS RS RNk &E Y puerarin

daidzin % daidzein 2. 7 &
s 4p R 47 &k (HPLC) A~ 47 i% i*
& 35 ¢ #  Cosmisil 5C18-ARTl (5pm, 250x4mm )
W3 & 47 ¢ + © LiChrospher 100 RP-18 ¢ (5um)

#Fodp L 0.05%Fkpa ke § 7 =
(0 min 89:11, 10 min 82:18, 23min 50:50 )

;3% ¢ ImL/min
¥pk £ ¢ 250nm
M 2% : Ethylparaben (100ug/mL in Methanol )
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()B4 2 4%

B 6 f % 221 Sprague-Dawley * v B (4 £
250-350g > d14 8- 12 ) LEH H S 12 ] B F HK ae
WG B R s sr e Bl 6-10 £ 0 2w g
#H A MTX (5.0mg/kg) > & A % ERApE > 2gkg <~ % 2% 5 4
gkg H12 KR # > ¥ - ¥4 MTX (5.0mgkg) 40 % WA
KER A MTX 10K AR = 2.5mg/mL > #4502 @& * il 2
PRERY FARFHREFF rhEL AR pRERY
dp= 4 (2002) -

()4 % f B2

FELHEAF 2 32355153060~ 120~240~480 ~
1440 §= 2880 » 48 > & PR & $T 2R3 5~15+30~60 ~ 120 ~ 240 -
480 ~ 1440 ~ 2160 ~ 2880 %2 3600 4 4317 & %EER - > VB~ 0 R
oo F e £ 5 04mL > Bn RSB ‘&&Eﬁﬁ-’“? ® i
e (9,860xg) 15 4 45 > B~ + éj—iﬂ’-'/ﬁ pr 3 *-20°C 204 %A% o
[EREIA L

() ?® MTX ER 2z 7%

# &1 * TDx Analyzer /2 ¥ % i 1% & % 4 17/% (Fluorescence
Polarization Immunoassay, FPIA) Z # & ;2 ¥ MTX kR -

WRERZEH B ERALSE 0~0.05+0.15+0.30~0.60 2
1.00umol/L 2_ v 1% 7% /% ( TDx methotrexate monoclonal serum
reagent) & 80uL > 4] * methotrexate kit /2 TDx analyzer 4 #7 >
poig e S

ke 570 etk methotrexate kit A 4715 0 p f i~ g 2 AR
#E - B MTX kA - ?\ﬁ%ﬁ@ % 0.00-1.00umol/L ; i jp[4&*2
% 0.02pmol/L -

(3 ) HAAILE Bt 4 47
f* 2 54258 WINNONLIN 2 24 % 48 5% (noncompartment
model) 3+ 5 # 4 # %4> ¥ 2 ANOVA 4 7 ¥ JR MTX £ 4 &
EHIRAF - F 3 EEREL? MTXZ2ZH 4 8§ 28cd 7 2 52t
MELR (p<0.05)-
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5 B %

- KR MR S A2 2 E
A&7 Al* HPLC =2 =& > 4p§ " 2g ~ % 2K E A7 aloe-
emodin -~ rhein ~ emodin % chrysophanol 2. 7 & 4~ %] 5 23 ~6.4~27
2 14mg; 4§t 2g % 532K &? 7 F baicalin 125.4mg - baicalein
11.0mg £ wogonin 3.4mg; @ 48 % ** 4g H 112 K E & A 7 § puerarin -
daidzin ¥ daidzein ~ %] 5 16.0 ~ 3.2 &% 0.8mg °

SR SEY EHMIX B4 B

AR REHEAD BT ERF AR R TRk
FAH MTX 4 £2 258 HJR MTX & B JR* § ~ § T2 53k
P Al d ERSPFRRZE LY MTX 2 kA 4 Fig. 34 2
Table 1-5 #7757 « 5 PR+ § 2 OMTX & ¥ kA & 4h % if K3 JRMTX
B RE 4h 5 F MR 0 HIRAF P MIX ¢ ERF B iEB
SH PR MTX 20 Bor * § B FFrd] MTX aofc > e pFx o 2 32
koo BHIRR B R MTX ok ¢ kR GRR AT o e A w2 B A
B3 % RPEH S MTX & FRAR > HIRF 3 it § 0 5 R MTX
o I M HIREREEFIRMTX 2ipf > n ¥ kR S35 6h
Sr g d Oh SHMEREL? 2 MTX 20 ¢ kR F B HE
JEMTX % o

¥R MTX 2. T 355 #a # 5 73.1£22.9nmol'min/mL » L 327% §
PR % 404.6260.7min ; ® PR+ F 2. T 5K B g f 5 218.6428.8
nmol'min/mL » T 2% F P 5 1121.0£74.8 min ; & PRF % 2. T ian
%5 # 5 203.3+£28.6nmol'min/mL > L 357% F pF A 5 1094.3494.4min ;
HIR B2 T o5 Fa ff 5 232.4426.9nmol'min/mL » T 5% R
% 1143.4+163.1min » 4 Table 6 #7151 o HPRY = 227 H JR MTX
2 # 4 £ Rt B0 % 4o Table 7 97 0 AEor BIRA (4 0 Tk
5 FH AT 199.0% (p<0.01) > THEFFTFEFFH 4T 199.3%
(p<0.001) : B PRE 515 » T ¥ %o A 4 1782% (p<0.01)
TIF TR AT 170.5% (p<0.001) ; & HJIR KIS » L3558 I
oofg A 4 T 202.7% (p<0.001) > T32F FEFFH 47 237.8%
(p<0.01) > X H#HigFu L > d 279.0£50.3 % 5 1084+237.4min ;
A CUF B %% S » VAR &M &£ 8 (Table8) o
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AFHERLE L AR TR RS LS B - BEHRE oK

F#E MTX ¥ - SRl 6 S MRS MTX @5 § WP 2 2204
oo P BOREIM e BPR-K > @ R R B PRAK R s B PR P R RH
R R EREF2Z PR HIRY BORE A ez < B JREEA (S R
L LA A - A A A P E SR SR A

f
FLIRZ TG o A L BN - SR om s A BRI
AR FI AT TR AR T FR% VR LTS B F - R
FRisERANT Ga FREL - EHRLGE o

B4 By dpm o MTX 4 & kg "25f 2 %"’?ﬁﬁ:}éﬁxﬁz c AT HEN
oMTX 2 ¥ kR0 SELBEE 50 24 P PFE IS Z % 0 T
MTX 8RN F %5k % © ¥ ¢ > 3 @/EM% 4 MTX * 88 F]
polyglutamation m 2} = 4 2-7 glutamate Z_ polyglutamate * #f4~ >
PU R 31'47'&5%"“97”5’]1\ I%Q’mfﬁ%ﬁ’“ﬁj‘*rfj{gﬁa-&,ﬁ TRERE
ER MTX ¥ ATRSBED > A FT ATRS a0 ),xgmiﬁgﬁ

F M m e (T (cyt0t0x101ty activity) @30, pLier g @i 2
PR Flhm g R B A o ¥ AFL ) JRF MTX 2 < KL #g
Fr oS ERS OMIX A VRS E TSN A AT R
lﬁ%gﬂ‘ﬁn%P”@W?ﬁﬂﬁﬁ3@y@%m@’%ﬁ?ﬁ%ﬁﬁﬁ
LA A stﬁsqr;»;vé od WH R BoRPM e FP AR E
JRMTX o 2 A Jaipl G v a0 £ T3 5 f (31 2 MTX 4p 3 24 MRP
EiF Fev @ e MTXx#iU,% ATER o

AT RREA 0 HIRAF BN 4PN MTX 25 ¢ GE B P AR
HPEMTX 258> @ HRF F & 522 MTX & ¢ k& » 8% 4
AP EERMIX 25 @ <+ L8 o = WEHRY FS B2z MTX & ¥
DR T 4] PRI B FAZARE JR MTX %2(Fig. 2-4) ¥ L= f¢ EFH MTX
$o4 B2 R J&w_#“fﬂﬂ o HIRAF PR MTX ot fodp R 5
mEMT MTIX 25 ® kR &7 < F s 2 drd] 7 MTX gz » &
A JEIRIF]* R A = 4 rthein 2 % H 5 monocarboxylic acid>  monocarboxylic
acid ¥ it %ﬁ* d =] % brush-border membrane 2. proton-gradient dependent
monocarboxylic acid transporter (MCT1 ) i& ﬁ'ﬂ L R LI W QSR
F]#* rhein £ MTX = 4 ¥ it #E4 4 transporter > i % MTX 2 & # k&

v

MFE 20§ 5424 baicalin ¥ 4 FAMERAR - 7
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o . s M2 s . - (41) , 9
monocarboxylic acid » & F]H ¢ %5 i p 4% K 245 % baicalein A
F B4 0 F]@ baicalin »t %5 p 22 MTX % MCTI 2 ¥ e R R X > &

) 2 A 13 -» % s 4 4% - 2 ’/‘\ _)‘ _—E
&V 2§ 7 baicalin e3F -k R} A5 MTX &fzz -2 LR S EL R

K F A R ] -
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AWAFFNEEFR § 7 I FREAE MIX %
4@;5;@; 4 BEFEFLHIL > ML ER MTX 2. 4883 4 o &
MTX &< 5§ ~ % 3 %g%iﬂ‘/““ FEYT 2 ™ BIRPE > B A E 2
"%"i"/xwﬁ?%iio PEAGRS FEEZRMTX 7 7 &
PEAEREG RIS o

%7 SRR
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Table 1 Pharmacokinetic parameters of methotrexate (MTX) after oral administration
of 5.0mg/kg MTX alone.

Rats
Parameters 1 2 3 4 5 6 Mean+ S.E.
AUC 2830 69.6 546 492 28.8 51.8 184.7 73.1£22.9
Conax 0.3 0.3 0.2 0.1 0.2 0.3 0.2+0.03
Tnax 60.0 150 150 150 150 150 22.5+£7.5
MRT 5385 299.8 279.8 3064 364.1 639.0 404.6+£60.7
tip 481.0 383.1 366.8 386.1 322.7 6152 425.8+43.4

AUC,.: area under serum concentration — time curve to the last point

(nmol » min » mL™)
Chax: concentration of peak serum level (nmol * mL'l)
Tmax: time of peak serum level (min)
MRT: mean residence time (min)

ty2: half life (min)
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Table 2 Pharmacokinetic parameters of methotrexate (MTX) after oral administration
of 5.0mg/kg MTX with Rhubarb decoction (2.0g/kg).

Rats
Parameters 1 2 3 4 5 6 7 8 Mean+ S.E.
AUC 2850 349.8 157.6 2132 261.6 216.8 297.8 127.6 124.1 218.6+28.8
Cinax 0.2 0.1 0.1 0.1 0.3 0.2 0.1 0.1 0.1£0.0
Tinax 240.0 1440.0 720.0 720.0 60.0 1440.0 720.0 1440.0 847.5+193.2
MRT 1468.8 1261.1 1322.3 1475.5 908.4 1196.5 987.4 1068.3 1211.0+ 74.8

Table 3 Pharmacokinetic parameters of methotrexate (MTX) after oral administration
of 5.0mg/kg MTX with decoction of Scutellariae Radix (2.0g/kg).

Rats
Parameters 1 2 3 4 5 6 7 Mean+ S.E.
AUC 2880 142.1 2594 1129 3382 1875 2069 176.6 203.3 £28.6
Cinax 0.3 0.2 0.1 0.2 0.1 0.1 0.2 0.2+0.0
Tinax 30.0 1440.0 240.0 1440.0 480.0 30.0 60.0 531.4+242.2
MRT 9104 1021.6 1190.1 13759 1187.2 13153 659.7 1094.3 £94.4
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Table 4 Pharmacokinetic parameters of methotrexate (MTX) after oral administration
of 5.0mg/kg MTX alone.

Rats

Parameters 1 2 3 4 5 6 7 Mean+ S.E.
Tinax 15.0 15.0 15.0 30.0 15.0 30.0 240.0 51.4+34.1
Crnax 0.3 0.2 0.2 0.4 0.3 0.2 0.3 0.3+0.0
AUCq.3600 202.1 31.8 223 1034 54.2 26.9 88.1 75.5£26.1
tin 416.3 2198 373.2 3957 1123 1432 2924 279.0 £50.3
V/F 11.4 18.1 38.5 20.7 11.2 20.2 16.8 19.6 £ 3.8
Cl/F 0.02 0.1 0.1 0.04 0.1 0.1 0.04 0.1 +£0.01
MRT 13247 106.6 102.7 360.6 168.8 99.9 206.2 338.5+181.5

Tmax: time of peak serum level (min)

Cumax: concentration of peak serum level (nmol » mL™)

AUC,.: area under serum concentration — time curve to the last point
(nmol * min » mL™)

tio: half life (min)

V/F: volume distribution over F (L/kg)

CU/F: clearance over F (L/min)

MRT : mean residence time (min)

Table 5 Pharmacokinetic parameters of methotrexate (MTX) after oral administration
of 5.0mg/kg MTX with decoction of Pueraria Radix (4.0g/kg).

Rats

Parameters 1 2 3 4 5 6 7 Mean+ S.E.
Tonax 60.0  1440.0 15.0 60.0 720.0 30.0 15.0 3343 +£224.7
Cinax 0.3 0.2 0.2 0.1 0.2 0.2 0.3 0.2+0.0
AUC.3600 354.2 237.1 170.5 1859 270.8 2369 1714 232.4+269
tin 2097.4 1304.376816.3993 811.252 423.9207 1500.13638.0069 1084.5 +237.4
V/F 9.3 23.8 24.7 233 9.5 34.077 133 19.7 £3.8
ClF 0.02 0.01 0.02 0.02 0.02 0.02 0.01 0.01 £0.00
MRT 9757 1236.6 9354 15783 9584 17314  588.1 11434 +163.1
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Table 6 Comparison of pharmacokinetic parameters of methotrexate (MTX) in rats
between receiving MTX alone (5.0mg/kg) and coadministration with
rhubarb (R, 2g/kg).

Groups MTX alone (n=6) MTX+R (n=8) Difference
Parameters Mean+ S.E. Mean+ S.E. (%)

AUC 2830

(nmol * min » mL™) 73.1+£22.9 218.6+28.8 199.0 **
Conax (nmol * mL™) 0.2+ 0.03 0.1+ 0.03 385
Tonax (min) 22.5+7.5 847.5+1932  3666.7 **
MRT (min) 404.6+ 60.7 1211.0+ 74.8 199.3  *xx

**% p<0.001 > **p<0.01 > *p<0.05.

Table 7 Comparison of pharmacokinetic parameters of methotrexate (MTX) in rats
between receiving MTX alone (5.0mg/kg) and coadministration with
Scutellariae Radix (SR, 2g/kg).

Groups MTX alone (n=6) MTX+SR (n=7) Difference
Parameters Mean+ S.E. Mean=+ S.E. (%)

AUC.2830

(nmol * min * mL_l) 73.1+22.9 203.3+£28.6 178.2 **
Cnax (nmol - mL_l) 0.2+0.03 0.2+ 0.02 -29.8
Tmax (min) 22.5+7.5 531.4+242.2 2261.9 ***
MRT (min) 404.6+ 60.7 1094.3+94 .4 170.5***

% 0.<0.001 » ** p<0.0l.
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Table 8 Pharmacokinetic parameters of MTX in rats after giving oral MTX (5mg/
kg) alone and coadministration with Puerariae Radix (PR ,4g/kg).

MTX alone (n=7) MTX+PR (n=7) Difference

Groups

Parameters Mean=+ S.E. Mean= S.E. (%)
Trmax (min) 51.4+34.1 334.3+224.7 550.0
Cumax (nmol + mL™) 0.3+0.03 0.2+ 0.03 -22.2
AUCo3600

(nmol « min - mL'l) 75.5+£26.1 232.4+26.9 202.7 ***
t1/» (min) 279.0+ 50.3 1084.5+£237.4 288.8 ***
CI/F (L/min) 0.1+0.01 0.01+£0.00 -100.0 **
V/F (L/kg) 19.6+ 3.8 19.7+£3.8 -0.0
MRT (min) 338.5+181.5 1143.4+163.1 237.8 ***

k% 0,001 » ** p<0.0l.
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