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Effect of polyphenol-rich Chinese herbs on the
pharmacokinetics of methotrexate
Pei-Dawn Lee Chao
School of Pharmacy, 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 suifates that were assoctated 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), Scutellariac Radix (Scutellaria baicalensis GEORGI), and Puerariac Radix
(Pueraria lobata (Wild ) OHWI1.) 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,
Scutellariac 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 Blood samples withdrawn via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, Scutellariae Radix and Puerariae Radix,
the mean AUCy.2830 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 polyphenois with MTX.

Keywords © polyphenol, methotrexate, herb-drug interaction, Rhubarb, Scutellariae Radix,
Puerariae Radix.



WERAATRLHEET MBI NYABEBRAE ) T8y
BALERE o hFER  BE - FRERELSTA B R HE"Y - g
ZHBABIHE  TEARLE SRERNEHELE ATRAROBE R
Bt - MBFAAEBEEEAARSHBNER Y'Y SRS H S U
BEYXEANEY P 0 BREFE b %8 LPH (Lactase Phlorizine Hydrolase) "
R A ey kB A @RI ERE FTRAHERK Y AR E T EH
AR SHEESBARARBRYE  EEHAMRMBANHRBE

ZHSERSY > RALESSERMDERRNZFEEMERD
PRERAEF - REHRERKANBEES S8 KE54H A% F(emodin) -
& % A% % (aloe-emodin) + X % & (thein) & X% & (chrysophanol) » b g & 4 %

/& anthraquinone polyphenol « ¥ %4 % ¥ X 3 (baicalin) % X % (baicalein) & &

HE % Z &% /& flavonoid polyphenol - ¥R 4 A & 4R £ (puerarin) ~ X &%
(daidzin) & K & # 7L(daidzein) » = 5 4 % B isoflavone polyphenol (Fig. 1) &

MEEMTAEEREFR ML SR PRARRATLHERIUEY» T3
ERaR T AR MERBLRARBR Y HBRBLES LKA - st
SRR B MBS - KERRE ENA T pH THIUBBELLE &
BROEFEIY  REAARBTHERDERRBELOEA B h 2B NSER

MRP1 + MRP2 « MRP3 % iEit F e & B (415339,
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7 B 3% 25 M % (mthotrexate, MTX) BB AR L E 2B ANBEEEN S X - 4 &
BB AR BERAE RIEREHFETRE  ARBRTLAETH
PREEANGR—Bd  EXARRBEEF X - HRIALR FRALIER o3
B RS HBECT  BEma AR RE RS e B E 88 MIX
HERABRUARLRPLEREE MIX LN ETHBET L ERBEERTH
B HA B % RRMELETEMEL > A AT RH R
7-hydroxymethotraxate > HEFs 3 4 #8949 50 N BF o BB BAHE H M 88 042 B kB
B 2GR RBAREKE  BRKAEGHERM - ENEAN@BOARR 035
folate receptor & the reduced folate carrier # 4 %1 - MTX & — bicarboxylic acid -
REAAREESLE FABTIEIG RAEAR  FRAGCHAPZBRE
W20 Fat eyt KRBT LA P9 41 % MRP1 - MRP2 - MRP3 » MRP4 % 8%

& %- Bﬂ(M,lS, 22y

I LA T % S B ARSR MTX 2 5 FRM T R PR SEH L
B CMAUARTEFANBERY BRLYER  FESEIELE
probencid ~ aspirin #t MTX A% € A MIX ¢ EEHE > R REAAAD
PN RFHENRN > BRELEHIL2REDT - REE GO RE
BB R BB A BAMYE MTX € £ 548 MRP1 - MRP2+ MRP3
FEEFEY BARATE SRS ERNRBE 0 7 4o probencid -

aspirin ¥ MTX R $#EH 8 FHMIX 2 H A B¢ LB EREMNT -

B %85 RELARATZ St. John's wort $13F % BB H A R WL B4
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1. puerarin + emodin - ethylparaben ~ 2-methylanthraquinon : # & Sigma

Chemical Co. (St. Louis, MO, U.S.A)) o

.thein ~ aloe-emodin ~ chrysophanol : # & Aldrich Chemical Co, Inc.

(Milwaukee, W1, U.S.A) -

. baicalin {98%) ~ baicalein (98%)~ wogonin : # B Wako (Osaka, Japan)

. daidzin ~ daidzein : #% & Fluka Chemie GmbH (Buchs, Switzerland) °
. ortho-phosphoric acid (85%) : B8 & Riedel-deHaén AG (Seelze,

Germany) °

. acetonitrile ( LC Grade) -~ mthyl alcohol { LC Grade) : B g J.T. Baker,

Inc. (Phillipsburg, NJ, U.S.A.)

. ethyl ether : Shimakyu’s Pure Chemical (Osaka, Japan) -
. methotrexate : B8 § Wyeth (Miinster, Germany) -

. Methotrexate TDx kit : 8 5 Abbott Laboratories (Abbott Park, Iilinots,

US.A))

10.% 837k : & Milli-Q plus (Millipore, MA, U.S.A.) #h K % 4,8 42 -

T "5 BREFKABAE TN RET H4T -
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(—) &RE
I &aokAa @44 (HPLC) 4% °
& ;% : Shimadzu LC-10AL (Japan) * Shimadzu LC-6AD (Japan)
& #7 % COSMOSIL 5C18-AR I (5 pym > 4.6x250 m.m.) ~ Inertsil ODS-2 (5
pum * 4.6 x 250 mm) GL Science Inc. (Japan)
1% 3 & 4 & & © Inertsil ODS-2 (5 pm) GL Science Inc. (Japan) -
SR ETE R ¢ SS/Pk (U.S.AL) ~ Xpertec® 0.5 pm (UPCH A-102X)
¥ 4k 48 8] 2% © Shimadzu SPD-10A (Japan) ~ Shimadzu SPD-6A (Japan)
2. TDx Analyzer : Abbott N0.9520-04 (U.S.A.)

3. $tEEER Millex®(0.45 um, 13 mm) : Millipore carrigtwohill, Co. (Cork,
Ireland)

Z-ERHY
tEME Sprague-Dawley K& & » & 250350 g BB B Z T REH T o
BALFAENTREBEREGY T A - BERBEHEFRI > Bl

JBIEIEZE L —B U L BITE R -

W~ B H %
(—) Bz ikmaires
BATHZAT FLAHAEIREMBEMRITELS  KiEnY

Bk RAEAKNE - BEBRAFE - FE - BEREML 2508 Ao 500



mL & > BATEMI0 D4 RENAKWBRERE & KBFwdh o
#F A A VRN 100mL 2 BB EwBKERE 100mL> BN -30

CAHRBFHER -

ZEARE Y ARE BRAKE ARE - ARE HEE HEE
BEEZE CERFCALH - ALHAEHEBR>SER HBHHOR
KA -
K 3% 7K 318 ¥ aloe-emodin ~ rhein » emodin & chrysophanol 2 & &
AKAB FIEEER2 X ARANE 1LS5mL > fon 1.0mL RZET
BiaEmk (SOpg/ml) AFEEZZE 100mL RERSHG B 155
48 (9,860g) > BRE EiFR - £MILERSE (045 pm) BIEEK - B 20 puL
JE R IENHPLC 447 0 2448 5% ¥ aloe-emodin~rhein~emodin & chrysophanol
RRABREZFEBRILEARNERTZIHREK TR KT
aloe-emodin -~ rhein ~ emodin & chrysophanol 2 4 & -
= R4 R AR (HPLC) Z o947 4Rt
B 5% ¢ COSMOSIL 5C18-ARII * 5 pm @ 4.6%x250 m.m.
#% & 48 - CH;CN---A 0.1% H,PO,---B

ik 1 0.9 mL/min
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WAE & © 250 nm

P4% % © 2-methyanthraquinone (50 pg/mL in methanol )

B R P R &
Time A B
¢ 50 50
10 60 40
15 85 15
20 85 15
25 50 50

2. 3 XK A1 # F baicalin ~ baicalein & wogonin Z & & 5 #

B—REBRZGLERE BR300 puL o FE 700 pl 3B 24 0 £
9860 g Sk w15 448 > IR LA 100 L BAe F 2452 30 42 » B 200
pL F BRI o F M AR F 825 (ethyl paraben, 20.0 pg/mL) >
BB EMILEB (0.45 um) BIJE - B 20 uL A HPLC 44 » sk &
% baicalin-baicalein & wogonin $ P9 4% % = ik % & & Lo {4 45\ baicalin~
baicalein & wogonin R EH 2 F £ KX » K &4+ baicalin - baicalein
& wogonin Z 4 & o

B RERXIMSBEE BR300 pl /v P& 700 pl R ERAD &
9860 xg HikAEC 1554 REFHR 100 uL B v FREREHEH% > B

LR » R &4 % P baicalin ~ baicalein & wogonin 24 & -

15



= 2 kA8 B At (HPLC) Z &4

J& #7 %4 © Inertsil ODS-2 (5 pm » 4.6 x 250 mm)
GL Science Inc. (Japan)

I%2E B #r 4% 4 ¢ Inertsil ODS-2 (5 um @ 4.6 x 50 mm)
GL Science Inc. (Japan)

#Ehie ¢ RLF A 0.05% BiEg (36 : 64,v/v)

i 1.0 mL/min

B & - 270 nm

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

3. B4RAKA B ¥ dadzin - dadzain - purazin Z & & 5
Fok F BB AR Z K RTE| 200 pl 0 e A4 100 pg/ml ethylparaben % §
BE& 200wl & » ERERAIY » 119860 x g Hik sk 15 948 R E
FH B 9,860 x g HikBEC 15 48 IR _EFHR 20 ul A HPLC 47 -
A J& ¥ puerarin-~daidzin & daidzein S P42 2 2 k% g #f th{E XA
SR EGEHIEX 0 KBS TP puerarin ~ daidzin & daidzein % 4
-% o
= HORAR & AR (HPLC) %74kt
»# & 4% ¢ Cosmisil 5SC18-ART (5 pm, 250x4 mm )

1% 3 & #7 & 4  LiChrospher 100 RP-18 ¢ ( 5 um)

B4 0 0.05% 8 KM F FH (0 min 89:11, 10 min 82:18, 23 min
50:50)

Jiig ¢ 1 ml/min
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WAlE K 250 nm
P42 & : Ethylparaben (100 pug/ml in Methanol)
(2) S R #

054 )4 2t Sprague-Dawley X & & (B E /7 250~350g &
£ 8~ 12) RENER 12/ FHREHHPARBEL > HAS
QMR AmE Bm610E 0 =amF F4& T MTX (5.0 mgkg) » #
FBIBMARE R 2 ghe RFRF S 4 ghg BRZANA > A—-weT
MTX (5.0 mg/kg) 48 % B 69 K S KB e MTX SAK#HE g 2.5 mg/mL -
Gz ER REATEREFERBRROMZEMERL " TRY

i & 3T 4 A 48 d 4 (2002)

(w9) B HRE
#&5%4&4#HEK%&%Z$%&% 51530~ 60~ 120 ~ 240 ~ 480 ~ 1440
Fo 2880 448  BEAR BARMAIHM 51530~ 60~ 120 ~ 240 ~ 480 ~ 1440 »
2160 ~ 2880 & 3600 -4 ik by XARFBRSE - BERELES
04mL » RS ENKERCE  SiRBEC (9860 xg) 15 #&° B

YRz AE AW 20 CzARBRME  BIETH -

(£) ok ? MTX REZEE

¥ & #  TDx Analyzer L & %1% 4 % & % #7 2 (Fluorescence

Polarization Immunoassay, FPIA) & & & ¥ MTX iR & -

17



BELZER REESHA 0-005-0.15-030-0.60 & 1.00
umol/L Z fn % 4% #/8% (TDx methotrexate monoclonal serum reagent) &
80 uL - #| B methotrexate kit X4 TDx analyzer 547 * A S LB E L -

#n 7 4% 56 78 B #% 24 methotrexate kit 54744 > B HRAREHRIRE »

REFEMTX BE - £ E#EB A 0.00-1.00 umol/L ; 18 R4 &k % 0.02 umol/L «

() BBATR 4% 5

A1 A E a2 X WINNONLIN 2 Jk £ 8 # X (noncompartment model)
HHEG A LS5 B ANOVA 24 BIR MTX 5 SR AE - 2%

RERBELT MIX ZGHEEHRTFELT LBAFEE (p<0.05)
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£ 8X
— ~ RABRBET RTZEE
FAAREAMB HPLC F 2 E MM EH 2 g KEZARRAF
aloe-emodin - rhein ~ emodin & chrysophanol % 4 &5 %% 2.3~ 6.4 2.7
B l4mg: A8 EMN 2 g ¥ Xz KA 8 ¥4 F baicalin 125.4 mg-baicalein 11.0
mg $& wogonin 3.4 mg; A8 EH 4 g BAR X KA E R4 F puerarin-daidzin
# daidzein 43! % 16.0 ~ 3.2 2 0.8 mg °

=~ Eh EM’ BHMIX G HE2HE

AARAREG BAHEA » FRPITHRT » BHRF - FLRERAN
BHMIX S H EZHE - BER MTX RHBAF - TELEERAKMAE
Hh P REEEFRILBR LT MTX 2 B4 Fig. 3~4 & Table 1~5 4
e RAFANMIX o PREL AW ATEMBHNERMTIX > Kf4dh
BAEBET X HRALEY MIX © PR ERMESHERMIX &
R AR HBEWH MTX 6§ Rl B 5 X4 Kk 4R % S aa ) MTX
d FIREEREILHET RRMAZHMEZERA 23R8 MTX &
BREE  HRELEESINER MTX & - EWFRER A58 BHR MTX
i a P BEEEERANTOhALEL  MOhLHREREL P

ZMIX 2 e PREBEEZSHERMIX @ -

BERMTX 23 h#dmsg s 73.1+22.9 nmol-min/mL - 348 9 ok

19



i

i & 4046 = 60.7 min; HfARA R X FH¥ LB HMHEAH 2186 £ 288
nmol'min/mL » 3% Qe A 1121.0+£748 min; IR E X 2 FHhn
@& % 203.3 £ 28.6 nmol'min/mL > F4# Qe A 1094.3 + 94.4 min ;
HRERZ IO ERHES 2324+ 269 nmol'min/mL > 345G 4
11434+ 163.1 min* 4 Table 6 Ai-7 « R P EH B ER MTX 2%
N1 R FHLE 0 B X4 Table 7 AR BRHRAFTR > FTHLEDHR
¥hT 199.0%(p<0.01): FHFEHEMHEMT 199.3 % (p<0.001); 4
BERE > PHAEGHEEMT 1782 % (p <0.01) » 344 13 5% R 3% Ao
T 170.5% (p<0.001); M AR EARE > T B BEHEMWT 202.7% (p<
0.001) » P4 @i T 237.8 % (p < 001): £ EXMEALLE " &

A3

( Table 8) o
“BIREAS LB TEHMIX R BE

AEGBATERET EBURMIXZ 4 EARY I ERNE6RA
TORTELTIY CHBRAFTEIOEALY 3 ERT AR A 30
HREZESETIEAT BT ELH TS S HRERETEFS 4
RRC RCTERESTI% BAHRESSHBEPE  BERE T MIX
ZEM - HRFEEXAEN T~ RAET » BT rEE A MTX 2
MEMFEMAT - TERALEY EH > £ &% F 2 macrophage % 3
BRBEE coi hhts » BRI EL -
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AERBABRGAIIRE PRAASARE  — @R TEKBB R
MTX % — @Bl H#REBBAKEMIX FEHEBNTLHRE > PEKNE
M BPFRRK » R A ARK AR B IR T B RAB AR T RETZEER
BrAR P BKRBEZ KA REERG  REFHMETEA  L&HHXELA
FEBLFUBRALEHNE BAMBIRG 5 RANRB A
BT MBESFZRABRERAFRE > BERARRIAIFRFTREF L

T UEBREE -~ RABRABRRAAREDNTHEL — KRB ER -

SAERRTER MIX ER2RBBRERTEHSR - ARLERETF  MIX
Z o PREHGIREE N 2UIHERE S TURBMIXARAEAE
PATHE B X A& - B4 0 A R4S B MTX 7 2 M B polyglutamation f 7t i 4 4
2~7 18 glutamate Z polyglutamate X 457> shER R B4 3 B m B N5 G & o5 1)
B kESHREFGEM SR MIX THREATBARBESR . ARYA
FERR 218 A O 5 & M 3 o 5 4% 4= 245 A (cytotoxicity activity)®#*) , stk g1 st
BREZHRERAMN BmiREBEREN - PARERE  BRAMIX ZKE
BEBREZRE HBELERY MIXXTTHBEFEN MIILTRERL
TFRBEAES BARATEBLAIRMERL  SREMY AHAKY
MK EREMIET - ANHRTEKABEATCEABEINERMIX & &
ANBPIAETHRERN S B RBHEMIX M EHF MRPEEF G ®mips 7T MTX

Z HERRFTEL o
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AR HRATEAN 4 ER MTX 2 & 7R E AR & ER MTX
A MHEREEREREZ MTX o vl R # 40BN ERMTIX
BB AALE - Z@PRTEREZ MIX o FIREMN 4L BRERHEER
MTX %4 (Fig. 2~4) TRAZHPEHMIX S S22 P EF X ZXAHRH - 4
FRAEEH MIX £ REMOPERAERT MTX 2o FRE » BRARAR
S¥rE T MTX #h Rl - & AR R A% X 54 rhein 2 &4 % monocarboxylic
acid » ™ monocarboxylic acid ¥ & & 4 # /"B brush-border membrane Z
proton-gradient dependent monocarboxylic acid transporter (MCT1):E 8 EN G fm
s R B i rhein $8 MTX = 7 4 ¢ % b transporter > 3 i MTX Z o
PR EEERA ENETE IR, bacalin FAHEBRHLAR T A
monocarboxylic acid > 12 B K &7 B iE R AR KBRS A baicalein®” » Bp R 2 EE & >
B # baicalin NP S MTX 3% MCT] 2 THEMERE  EXTHREETS

baicalin #& XA B4 MTX B Z B ERBRNRFAKARGRE -
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ERREH

ARKHEHNERER L5 PRAMNBHYMIX ERSG HSTAH
WEEE REEBELHM > UAFHRMIX 28 BHH - £ MIXBRAE &
FEERIGUBEMZRTHRE AL RB TR WEBRBRS -

AEARIBBMIXAERESSMBIFTRESBRERALEAMER -
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Table 1 Pharmacokinetic parameters of methotrexate (MTX) after oral
administration of 5.0 mg/kg MTX alone.

Rats
Parameté 1 2 3 4 5 6 Mean £SE.
AUCq830 69.6 54.6 49.2 28.8 51.8 184.7 73.1+229
Croax 0.3 0.3 0.2 0.1 0.2 0.3 0.2+ 0.05
T 60.0 15.0 15.0 15.0 15.0 15.0 22.5+ 7.5
MRT 5385 2998 2798 3064 3641  639.0 404.6+ 60.7
tim 481.0  383.1 366.8  386.1 3227 6152 4258+ 434

AUC,., - area under serum concentration — time curve to the last point. (nmol * min - mL'l)
Cmax : concentration of peak serum level. (nmol » mL™)
Thax © time of peak serum level. (min)

MRT : mean residence time. (min)

ty;2: half life (min)

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

Rats
Paramete 1 2 3 4 5 6 7 8 Mean *S.E.
AUCq.2580 349.8 157.6 2132 2616 2168 2978 127.6 124.1 218.6+£ 288
Crax 0.2 0.1 0.1 0.1 0.3 0.2 0.1 0.1 0.1£0.0
Teax 2400 1440.0 7200  720.0 60.0 1440.0 7200 1440.0 847.5+193.2
MRT 1468.8 1261.1 13223 14755 9084 11965 9874 10683 1211.0+ 74.8
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Table 3 Pharmacokinetic parameters of methotrexate (MTX) after oral
administration of 5.0 mg/kg MTX with decoction of Scutellariae

Radix (2.0 g/kg).
Rats
Paramete 1 2 3 4 5 6 7 Meanz S.E.
AUC,.2880 142.1 2594 112.9 338.2 187.5 206.9 176.6 203.3+ 28.6
Croux 0.3 0.2 0.1 0.2 0.1 0.1 0.2 0.2+ 0.0
Trax 30.0 1440.0 240.0 1440.0 480.0 30.0 60.0 5314+ 2422
MRT 9104 1021.6 1190.1 13759 1187.2 1315.3 659.7 1094.3+ 94 .4

Table 4 Pharmacokinetic parameters of methotrexate (MTX) after oral
admuinistration of 5.0 mg/kg MTX alone.

Rats

Paramete 1 2 3 4 5 6 7 Mean= S.E.
Trax 15.0 15.0 15.0 30.0 15.0 30.0 240.0 51.4+34.1
Crrax 0.3 0.2 0.2 0.4 0.3 0.2 0.3 0.3+0.0
AUCq3600 202.1 31.8 223 1034 54.2 269 88.1 75.5+26.1
tin 416.3 219.8 373.2 395.7 112.3 143.2 292.4 279.04 50.3
V/F 11.4 18.1 38.5 20.7 11.2 202 16.8 19.6+ 3.8
CUF 0.0, 0.1 0.1 0.0« 0.1 0.1 0.0 0.1£0.0:
MRT 13247 106. 6 102.7 360.6 168.8 99.9 206.2 3385+ 181.5

Temax * time of peak serum level. (min)

Cou © concentration of peak serum level. (nmol * mL™)

AUC,,

t1n: half life (min)
V/F: volume distribution over F (L/kg)
CV/F: clearance over F (L/min)

MRT : mean residence time. (min)
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Table 5 Pharmacokinetic parameters of methotrexate (MTX) after oral
administration of 5.0 mg/kg MTX with decoction of Pueraria Radix

(4.0 g/kg).

Rats
Paramete 1 2 3 4 5 6 7 Meanz= S.E.
T 60.0 14400 15.0 60.0 720.0 30.0 15.0 334.3+£224.7
Corax 0.3 0.2 0.2 0.1 0.2 0.2 0.3 0.2+ 0.0
AUCq.3600 354.2 237.1 170.5 185.9 270.8 2369 1714 232.4+269
tin 20974 1304.376 816.3993 811.252 423.9207 1500.13 638.0069 1084.5+2374
V/F 9.3 23.8 24.7 23.3 9.5 34077 133 19.7+3.8
CI/F 0.0: 0.0 0.0: 0.0 0.0 0.0z 0.0: 0.0:= 0.0
MRT 9757 12366 9354 15783 0584 17314 588.1  1143.4%163.1

Table 6 Comparison of pharmacokinetic parameters of methotrexate (MTX) in rats
between receiving MTX alone (5.0 mg/kg) and coadministration with

rhubarb (R, 2 g/kg).

Groups MTX alone (n=6) MTX+R (n=8) Difference
m Meanz S.E. Mean+ S.E. (%)
AUCq.2850 (nmol - min-mL") 73.1£ 229 218.6+ 28.8 199.0  **
Cunax (nmol + mL™) 0.2+ 0.0 0.1 0.0; 385+
Tomax (min) 225+ 7.5 847.5+ 193.2 3666.7  **
MRT (min) 404.6+ 60.7 1211.0+ 74.8 199.3  **x

*%% 5 0,001, ** p<0. 01 , * p<0.05.
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Table 7 Comparison of pharmacokinetic parameters of methotrexate (MTX) in rats
between receiving MTX alone (5.0 mg/kg) and coadministration with
Scutellariae Radix (SR, 2 g/kg).

Groups MTX alone (n=6) MTX+SR (n=7) Difference
m Meanz+ S.E. Mean= S.E. (%)
AUCy.2850 (nmol *+ min » mL™) 73.1+£229 203.3+28.6 178.2 ¥+
Crax (nmol » mL™) 0.2+ 0.0, 0.2+ 0.0, -29.8
Tinax (min) 22.5+7.5 531.4+2422 22619  xx
MRT (min) 404.6% 60.7 10943+ 94.4 170.5 ok

**% 5 <0.001 , ** p<0.01.

Table 8 Pharmacokinetic parameters of MTX in rats after giving oral MTX (5 mg/kg)

alone and coadministration with Puerariae Radix (PR ,4 g/kg).

\Groups MTX alone (n=T) MTX+PR (0=7)  Difference
Parameters Mean+ S.E. Mean+ S.E. (%)
Trmax (min) ' 5144 34.1 3343+ 2247 550.0
Crnax (nmol » mL™) 0.3+ 0.0, 0.2+ 0.04 -22.2
AUCq.3600 (nmol » min » mLY)  75.5+26.1 2324+ 26.9 202.7 ***
t,, (min) 279.0% 50.3 1084.5+237.4 288 8***
CV/F (L/min) 0.1 0.0, 0.0:£ 0.0 -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%*+

*** p<0.001, ** p<O0. O1.

34



