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'Effect of Gur-Gen Chin-Lien Tang on the pharmacokinetics of

methotrexate and valproic acid

Pei-Dawn Lee Chao

China Medical University

ABSTRACT

Ger-Gen Chin-Lien Tang (GGCLT) is composed of Gergen, honey-processed
licorice, Huangchin and Huanglien. The major constituents are baicalin, baicalein,
wogonin, puerarin, daidzin, daidzein and glycyrrhizin. Methotrexate (MTX) is an
important immunosuppressant with narrow therapeutic index. Valproic acid (VPA) is
a common anti-epileptic with narrow therapeutic index. In this study, we attempted
to investigate the effects of GGCLT on the pharmacokinetics of MTX and VPA in
rats.

Rats were administered with MTX and VPA with and without GGCLT. The
blood samples were collected via cardiopuncture and the concentrations of MTX and
VPA were determined using FPIA method. The pharmacokinetic parameters were

calculated using noncompartment model of WINNONLIN and compared
statistically using ANOVA.

The results showed that coadministration of single dose (2.0 g/kg and 4.0 g/kg)
of GGCLT significantly increased the AUC, of MTX by 80 % and 54 % and a

mortality of 3/6 (50%) at the dose of 4.0 g/kg. After seven doses of GGCLT, the
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AUCy, of MTX was signiﬁcantly' increased by 44 %. In another study,
coadministration of single dose of GGCLT (2.0 g/kg and 4.0 g/kg) significantly
decreased the C,,,x of VPA by 71 % and 74 %, AUC,. by 55 % and 44 %. However,
after seven doses of GGCLT, the AUC,, of VPA did not show significant change,
indicating rather different interaction from single dose study. In conclusion, patients
treated with MTX or VPA should avoid the concurrent use of GGCLT in order to

ensure the efficacy and safety.

Keywords @ Gur-Gen Chin-Lien Tang, Methotrexate, Valproic acid

12



2.

-—-—\Hu
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BRZEGHENEER " KGRK o BA&RE BRT X #l&ER L BRIR
Ho RRBE BT HE  BRFZFEFEZ > AT HER (15 g)°
“HE (6g) %X (9g) ¥k (9g) A’ BAFARE - BERHP -
Az hE o PREREERADKGEIFNGARZIERATHE - BE4%
ERABI 0 BEXBREA  BREEFHEAFBRRY B YRR
s R EBACRABRZIGE T R RN BLTARREARA
REZAERBRZ  ERBZELFABEZTHIHE -
ABERET  AAR NS HTART Bk EF X P baicalin - baicalein
& wogonin'™"® « ¥R ¥ puerarin - daidzin & daidzein'* g1 ¥ ¥ glycyrrhizin '>'¢
EFRSZRBBALAR  BRER NIRRT SEEUARM > T HANE
PE% > M xR LSRR sulfates ~ glucuronides F R X FANBEBIRTF -
st B RRBH ARG ~ Kttt BNATE pH TS UMRBEREGFLA -
H# ¥ ¢ 2 glycyrrhizin @ fR# - glycyrrhetic acid A2 ¥ 2K 84 > HEN4 T
pH THRUEEESFL - m#ﬁ’#%ﬂ&_ﬁ‘%  BEFRI B bR £ 0 LAKE
transporters i i ém ity - K7 &9 F K B85 sulfates & glucuronides % 454 fk 2 58

M 3EE ~ SpHEHL MRP2 * MRP3 (multidrug resistance proteins) % i€ % & %
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% % methotrexate (MTX) B R £ 2 60 6 AR BURAM 6 % © 4 48

R~ BHBAE ALEHIERFETHRE > RRBRETL T O PR

m

BRER&E— B - EARRBIIEE X ~ HRILR TR A SKERAHER
B~ 8 20 o B S AEAT O R~ A S B 0 B B AR 6 MTX s9 B R
BRRBEERARTE  -MTX 98 2474 » TRRKBEEARFTERIL > 8%
BS%UABM BEFRIEY » EFRMEABOET I HKBE - EHFLRER
M BIEE® 2454 - MTX A — bicarboxylic acid»pKa 2 3.76-4.83 >
PEN pH BRTRAEURREALE  HaRTFzEH ol 2
Shafoz B2 P o WFEA R BT MTX 2 885% - M4k MRP 1 ~ MRP 2 ~ MRP 3

1 MRP4 %@ K@% M > -

THEATRRELBOHYT  CARELSMTEAE - FX ER P&
MIX 2R ZHERAR - GRBTHR=ZHIEEABRESIMIX 2o FEERE
o BERRARALT M FE PR SHIPH MTX 2858 - b3k B3R
RRME > AIMREABEZL » BE - KEH MTX 89 AUC 2 % &4 B &R A5H
L g/kg 9HFRABMAMN 2 ghg > BAHERFERERS BB ERLES
HMIX 8/ 89 E B oFi— *ﬂméwmwéﬁ\ﬁﬁﬁiﬂWHX$ﬁ
ZHE -

Valproic acid (VPA) 791*‘ FRAVURME (25 BIERIELRE AL BT

f PIREEREY o TRGINRBI BB E 13 15T RARZ A
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T &L 96%~100% £ FH 24 13~18 /)85 2 K R A1 A 2.5 /J\65 - VPA 2 pKa
#4560 38 pH 315 T 42 A M B 54 7T0~90% 8 & F & & & 44 - VPA
TR EARS P o B 8 transporter & B o 3 EHF K BAST VPA X BN € -
Sh3EgL MRP 1 $2 MRP 2 2@ & GA M © - VPA W AR £ & A FFBATAR
o A4 4EKRHY DEIRBBRLESERAYAHLEIEREHZ -7 #)
AR B RRIER o VPA 2 B HBRBELSEREHES MRP2 Z RIF%
BoNTHRATE S ESBABDHRSF MRPs e X3t EHRIEREZR S B

EHBREZLGH VPAG N EHBE -
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A~ MR %

— BHZHRBRARER
KA AR EN  GETABMMMABBEL  ANARBEEH A

R 2 -

— ~BRZEG2HGERERRSZIEETMN
(—) BRZEGAMB 2 EH

REGFRWMARLS 5:2:3:3) HRHBRER - 2 HYE - FRXRFE L
300 g > AuA 6000 mL —:R7K » ZikL# 30 54874 » N ERE LA ERES -
FEI4 38 N K BB B Z BFERE 3000mL AT » R&H AL H:EE » BRERE
BEEmAZBRMEE 600mL AT > poili & —RAKLEE 600 mL » 1544 47

PHT o

bl

g
(=) KAFFPHEZERIZEE
BRAR = RKMFE 20 4289 K A 3 mL > Ao F B 7mL 3R3E R4 3.5 15 min
(9,860 g) ik BL k#3180 ML Ao 20 pL 2 P4R 2 F 8275 & (amylparaben,
100.0 pg/mL) 5&4-4% > & 15 min (9,860 g) # =k » B k55 3% 20 uL 5+ A HPLC
AT o M LB R A& %4 (Dbaicalin ~ baicalein ~ wogonin - puerarin ~ berberine
palmatine - coptisine & glycyrrhizin) #1338 42 8 %2 k% BAF LG » AAK S

B2 FHF R RE&ERAr»248 -
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(=) mEHRIHEH

4 7| % #E 45 BR baicalin ~ baicalein ~ wogonin ~ puerarin ~ berberine ~ palmatine -
coptisine & glycyrrhizin 1L.O0mg> A ¥ EEZ > # 25 E 1.0mL ARFFER - IR
BEZERAYZITHER  REOKREY A% HRSZFBR P baicalin R A
% 400.0 ~ 200.0 ~ 100.0 ~ 50.0 ~ 25.0 ~ 12.5 pg/mL » baicalein & & % 20.0 ~ 10.0 -
5.0~2.5+1.3+0.6 pg/mL > wogonin ;& & % 10.0~5.0~2.5+1.3+0.6~ 0.3 pg/mL >
puerarin ;& & 4 40.0~20.0~10.0~5.0~2.5~1.25 pg/mL » berberine ;& & % 160.0
80.0 ~ 40.0 ~ 20.0 ~ 10.0 ~ 5.0 ug/mL - palmatine ;& & % 80.0 ~ 40.0 ~ 20.0 ~ 10.0 ~
5.0 ~ 2.5 pg/mL > coptisine B % 40.0 ~20.0 ~10.0 ~ 5.0 ~2.5~1.25 pg/mL »
mwmmm%&%mm~m0mmowmyioqjgmmomﬁéﬁﬁﬁﬁ
180 uL » Ao 20 pL % 4% 8 ¥ #2758 % (amylparaben, 100.0 pg/mL) # » &
20 pL & HPLC 2 #74& » AIAF X R B RS NR B2 G EmAFLets - LA LB R
X REEATHRLET  KBFERTZHRERTERN -

(Z) P HABRRI B2 M
P4E F k24 % (precision) ~ £ 5k F (accuracy) & ﬁﬁi)}‘{(Sensitivity)ﬁ °

1.4 % B ( Precision )
ARREZIERASBEER  NEABNRE - F R EK=A 228
EBIT—RBAM > RABKAFREDRLEARANSROOOEGEL 2R £

FEROTRREME  BH 3 KA FH4E (mean) ~ 2 %44 £ (standard
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deviation » S.D.) & % B 148 (coefficient of variation » C.V.) °
2.& % (Sensitivity )

BRERIBELRE—BABE AEEAFTHAMAILEAIFTZIRAE
2 2 8R4 B (LOD, Limit of detection ) °

3.2 E (Accuracy)
ZREBRAZREBMERAFTHREAERRAEANZAHBRE

(relative error) & 5k X °
(m) HPLC o##&4F (Fig. 1)
R # % © Apollo C18, 5 um (4.6 x 250 mm)

#% % 48 A:0.1%H;PO, B : CH;CN (#Eiv4R)

(0 min 88:12, 10 min 88:12, 12 min 79:21, 33 min 79:21, 43 min 72:28, 54 min
57:43, 59 min 53:47, 60 min 30:70, 65 min 30:70, 70 min 88:12, 75 min 88:12)

ik if ¢ 1.0 mL/min
WBlE K - 250 nm
A 4% #& © amylparaben (100 pg/mL)

o ERZEFABCERE S

ARG ZAKAE > PHURRELEHZBEHEERAEREZ UV Bk
AR AR BEREAMZALL RS FEXBHE - MAETHUEAHBIEKR D2

A e
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>~ B R Y E

-w-

(1) BE—RlEgd

Sprague-Dawley K &, & &8 € /-7 325~530 g - BERATZE R 12 /505 » 3REE4%
FAMBRKB A BREDNE —@hkoRET FEFBIAKMA > 30 24844
0 AR 4 F MTX (5.0 mg/kg) % VPA (200.0 mg/kg) * % — % TR T L8

7K > 30 H487% 0 BR4 T MTX (5.0 mg/kg) % VPA (200.0 mg/kg) « MTX #k #47

HRIH A VPA R X RHLE - &8 F VB2 washout » XK B %

F 20gkg X 4.0g/kg miEH/E - ORI XAUEELE o

2) 2B EFLH

Sprague-Dawley K& > #MEEF A B KEnE BFaEVxE > —ako

/N X

FREET FRTBIAME —RZR > FZRFROBRL T F 85 BKIA 30

73

$81% 0 IR% T MTX (5.0 mg/kg) % VPA (200.0 mg/kg) - % —k 0 R T a8

MO K- R=ZFK > BZRFRORLE T K30 5487 0BT MTX (5.0 mg/kg)

% VPA (200.0 mg/kg) e MTX 3% P 473340 % » VPA 3% X Rst A8 - 18185

% — 8z washout » BAR L& 52 B § 4 2.0 g/kg -
A~ Fh
REANLBRZBEFN > BT Rtk BRF¥LESO0SML - 3775

7 20 CHEE LM c MTX 93% b5 254 1530~ 60 ~ 120 ~ 240 ~ 480 ~ 720 -
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1440 ~ 2160 ~ 2880 ~ 3600 & 4320 4-4% ; VPA #y3% 0518 A 53060~ 120 -

240 ~ 480 ~ 720 ~ 1440 ~ 1920 & 2880 4-4% -

NomFEPMIX-VAEEZRE

Az EH A TDx Analyzer » LABE K4 A 89 FPIA (Fluorescence Polarization
Immunoassay) H kX EhmiE T MTX -~ VPA 2EE - MTX £ E&E 2% 0-1.00
pmol/L 48 8]4% Fk % 0.02 pmol/L - VPA £ £§E A 0-150.0 pg/mL » 43 RI4% R

2 0.7 ug/mL -

+ s BB RIFR LIS
#]A WINNONLIN #2X 2 8 X FHEE2HL 48 > 1L ANOVA &

Scheffe’s test théx A &) 2 L3 2 £ £ -

AN~ B dm B TE PR T

EMMIX 2R B/ERAE  BAXKKNLEEL Rk 03 mL» ARE/EH
#:4F F # L PHAGOTEST kit (ORPEGEN Pharma, Heiderberg, Germany) #xi8]4
2 FoEba e 5L o AF LA heparin RIEZ 2 ot > BMNKLE 10 548 0 i &
SR EFEEREE - MANRR  RBBLRBEKRDZERN 37°C7J<>‘§‘Pi%%~ 10
S50 ER ARG ENAKLE 10 54 - B AERSENAKE » & 5 %4ER 2
R & ° huNFAA 2 Quenching Solution > 3& %44 8.0 ; fuA Washing Solution »

IREBBES  BEFREE (52K 2B A —128 Lysing Solution » &
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BF g 20 48 0 B 0 8 EFEREFE o 44 AT sv A DNA Staining Solution °

# 60 5-68 P LUR X 4w BE 0 AT AR 4T
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R RUAKRE BRAEA » F A FA73805 > K3 RER F BAR LR 5K AH
# MIX 99 22 H% 5 SHAIRR > K3 VPA R L2 3%

¥ 4R Z:& 55 P puerarin ~ coptisine ~ baicalin ~ palmatine ~ berberine ~ baicalein ~
glycyrrhizin & wogonin 242 #| A HPLC F & n#7 » sk A E PR F X, > 4t
HAHERSETEZENH » BATE L Fig. 1 AR o REZRELANBEZ K&
MARLLEA Y ¢ BREESZREAXBETEAREF  KELERTZIREL
K AN RS do Table 1 A7 &ERBETE R RIFRMMG - oW F R
BRI > o Table 2~9 fic o B Z BB Afu R B 2 % B4R 48
HREZFHINRETER BB RBTAINARZIEEERBEE RIF -
sk > puerarin ~ coptisine ~ baicalin ~ palmatine - berberine - baicalein ~ glycyrrhizin
A wogonin Z [ £ g4#&M (LOQ) # %% 1.25+125~125-25~5-0.6~25
A 0.3 ug/mL > T Rl4& & (LOD) 4% % 0.01~0.01~0.01-~0.01~0.01-0.01 -
0.04 & 0.01 pg/mL - &5 Z X E& R » 4o Table 10 A75= » 5 %] 4 0.05~0.10
0.49 ~ 0.11 ~ 0.36 ~ 0.02 ~ 0.04 % 0.01 umol/g -

N MTX % %37 30 248 > HHARE— BB LR ZE KB 20 gkg &
4.0 ghkg) RFBHBEKEF > oF ¥ MIX 2 RER G54 5E 4o Table
H~14 B Fig. 2w s BERRMTX &9 0 dmg B 1449+ 456 pmol-min /L -

T3 G TR A 936.5 + 183.5 mine ff AR ¥ AR K& 5K M A (2.0 gkg & 4.0 g/kg)
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2 3 fn B B A B B 260.9 £ 62.0 & 2225+ 61.4 pmol-min /L ; F-34 # G 65 R
512 13532 + 485.2 & 1228.0 + 291.6 min - A ARk £ 18 # & B AR 5 5 KA
B (2.0 glkg) % fF F MTX 2B E R #4205 4 /L B do Table 15~16 & Fig.
3 AR IS 34 b 2 | A A 208.6 + 35.4 pmol-min /L 34 % 4 85 ) A 1543.4
+291.1 min °

b= a8 2L EET 0 HREBEERZESKAA 2.0 gkg R 4.0
ghkg B MTX 2 e B L HIBAE A0 T 80 %K 54 % WG H A T
44 %R 31 % - B 5 HHAR-EE A BAREE FGKRAA(2.0 gkg)wt  MTX 2 fn
BEmBRFGER o BAE T 44 %B 65% -

g VPA 53857 30 o4 HRE — A2 BEAR XG5 KA A 2.0gkg & 4.0
glkg) REBRMAE > oFP VPA ZRER M BEFEILE 4 Table 17~20
& Fig. 4 pror > B Ak VPA &9 F 3% S P8 322.1 £205.9 pg/mL > 34 fn 8
& A 62263.2 £ 21341.9 pgmin/mL ~ F348 G 05 A 394.9+ 173.7 min ; BHAR
20 2 4.0 ghkg BARZEFZKAMB 2.0 gkg) BRZPHRI L FIRES A A 943
+38.9 & 85.0£36.7 ng/mL; 34 dn 8 Tk %] & 27732.0 £ 3067.5 & 351583 +
3052.9 pg-min/mL ; 34 % & % Pl /,,\zq;:é] 812.3 + 80.4 min & 805.5 % 131.3 min -
Aok BRERCEEIE BARLEGKAA 20 ghg) #% - oiFF VPA ZBER
o ¥ 43 0% 44 {6 1] 4o Table 21-23 & Fig. Spiow » B VPA 4R S PEE

250.9 £ 71.7 pg/mL » 34 fn % & #% 2 472733 £ 16802.5 pg-min/mlL - - 34 2 63 0%
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124 294.5+ 121.6 min; #f AR £ | & B4R X2 g KA E (2.0 gkg) %2 T4k
8 @A A 48950.5 + 21920.2 pg-min/mL & 344 4 851 % 289.6 + 86.4 min o

bz sa M8 B S BT HHRE — Bl BAR R S5KAA (2.0 ghkg A 4.0
g/kg) » VPA Z o B BB D FBERL T 71 %R 74 % F3H% a5 5882
HheT 55 %R 44 % - EHRCEER E BRZEGKAEL > VPA 2 0 & &
RinQefal % £ £ -

HopbmE S E R HIRE — B B BAR R G KA (2.0 gke)
% > MTX &) % 7% #p 5145 A f2 46 % — B 4% H i %2 R 4o Table 24 frow « Bk MTX
ZEHEGmpENS 762.6 £ 954 5 MR 2.0 gkg BAR K F 2 SoktafiEl s

473.0 £ 309.0 - Ao~ AR B AR B 5K ALEI# MTX 89 %72 3¢ 4175 M A 38 o 69 45

A e
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B %

AMELERET MIX HRE-—BEBERZESKABE > BB
2.0 ghkg % 4.0 gikg > B EmATEE M AR CERE R ZEGKA
Bl wBEERFGEEMTETREE N EHRE—BEERZEFAN
#e% > 2.0 ghkg Bl E2 LT 2B 1/6 (18 %) 5 4.0 ghkg Bl &2 kTR A 3/6 (50
%) MR ERE BRZEGRAE Q0gke) ¥ ARABATHAE -

#E%&%%Bﬁ%#‘é # MTX % OATs #2 MRPs 2% 2?*» " kmr®
ARG R T EREESFZEIEMRSNEN S L sulfates &
glucuronides 74 ° sulfates & glucuronides %Xt MTX 2 ft2 &En
£3 pH THHMREESHTF > EBRAKRKLREF MRPs 5> BETHRRSF
OATs - B b MTX HARE & % Brth BAR & 505 » TAE B #t§F OATs =
MRPs - & MTX Z B @ & MTX #9h B B8 LR ENEAY
BFfiE &k - AAAIRIEE  REE MTX 89 RSG5 EE MTX 951
2% BAMTX # MRPs #4 71& > & MTX SU&IE B 7248 5 » polyglutamyl
synthase 1 MTX Z 44 K% MRPs > f A #|7 MTX-(Glu)n K #tdh 2 £ 4 -
MTX-(Glu)n R& MRPs 2% % » &kt sbdt > BebHMiER - B g
BRZEZEMIX SRR TSR L ZHEE5ERMHE MTX 5% OATs
% MRPs i MTX Z Bk 4 » 3 MTX B Qe ey ed il e & > 2 sk

#th MTX-(Glun 38 % > M M%7 BTREBAAATCEZR -
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% VPA GHAR B — Bl 8 BAR X8 5K AR5 &35 & 2.0 g/kg 2 4.0 g/kg»
SRR B RS b BRI E T 0 VPA $9RIER
22804 c AMEAREBERZERLEFKARELER VPAR - £ +8)
hERMBABRER - VPAW S FEA 144, pKa A 456 £ FHiE+ VPA
ARy A kMEEEELE  BIERKAFT A TREBWIRETIR (paracellular
penetration) ~ #% % & 3k (passive diffusion) & 3% 228 & :# (carrier-mediated
transport) % 7 X, o HFAR BB & BAR & GBI - 3K VPA BRI K o
REBK TARZRABREES PO SO EHEBRNEFEAKREAHER
KRB FET VAP R HERE - ENSHEHERL R F5LE% > R
EXAER HRRA S RBIZHERZRIGTAESE S T transporter 89 R R, >
fMiE VAP ey Bl AR Ri&fodfo - R KB/ UNETEGERENAR Y % > &—
TREFAAR -

AR FBT VPA Z B84 -~ SPHEE MRP 1 2 MRP 2 ¥:E#% B
AW G RE A EERFLH AN TRAGRELH P SHAS
&) sulfates & glucuronides % 4 4 8 R348 VPA S 538 Z {3 - A\ R
KL RS VPA z%mﬁﬁ ~ ShHESL P-gp~MRP 1 ~MRP2 &5 > -
Bt A M VPA B8 2 RUCTREH ¥ 4k H 46,89 transporters 2815 & » %1%
B ORI AL SR TRAEAMA BEE RURA MTX & VPA

ZHE RBRHRERLEZTANE > REBELBBBERS
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Fig. 1. HPLC chromatogram of GGCLT decoction

1: puerarin, 2: coptisine, 3: baicalin, 4: palmatine, 5: berberine, 6: baicalein, 7:

glycyrrhizin, 8: wogonin, 1.S.: amylparaben
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Fig. 2. Mean (£S.D.) serum concentration-time profiles of MTX after oral

administration of MTX alone (5.0 mg/kg) (») and coadministration with 2.0 g/kg

(o) and 4.0 g/lkg () of Gur-Gen Chin-Lien Tang (GGCLT)

Concentration of MTX (umol/L)
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Fig. 3. Mean (£S.D.) serum concentration-time profiles of MTX after oral

administration of MTX alone (5.0 mg/kg) (o) and after 7 doses of 2.0 g/kg (o) of

Gur-Gen Chin-Lien Tang (GGCLT) in six rats
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Mean (£S.D.) serum concentration-time profiles of VPA after oral administration

of VPA alone (200.0 mg/kg) (e) and at 7 doses of 2.0 g/kg (o) of Gur-Gen

Chin-Lien Tang (GGCLT) in six rats
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Table 1 The regression equations, concentration ranges and correlation coefficients of various

constituents of GGCLT

Constituents Regression equations Conc. range (ng/mL) r
Puerarin Y=0.049X-0.033 1.3~40.0 0.9998
Copsitine Y=0.050X-0.063 1.3~40.0 0.9995
Balcalin Y=0.025X+0.085 12.5 ~400.0 0.9999
Palmatine Y=0.049X-0.097 2.5~80.0 0.9997
Berberine Y=0.042X-0.109 5.0 ~160.0 0.9997
Baicalein Y=0.053X-0.003 0.6 ~20.0 0.9999
Glycyrrhizin Y=0.014X+0.012 2.5~80.0 0.9999
Wogonin Y=0.043X+0.004 0.3 ~10.0 0.9999

Table 2 Intraday and interday analytical precision and accuracy of puerarin in MeOH

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(pg/mL) Mean +S.D. (C.V.%) (%) Mean+S.D. (C.V.%) (%)
40.0 399+04 1.1 -0.2 39.5+03 0.8 -1.2
20.0 20.3 £1.0 5.0 1.3 21.3+0.7 3.2 6.7
10.0 9.7+0.1 1.3 -2.5 95+0.2 2.2 -5.3
5.0 5.1+0.5 10.3 2.6 46+04 9.4 -7.1
25 25401 2.5 0.6 26+0.1 3.0 52
1.3 1.2 £0.04 3.8 -5.4 1.2 £0.05 23 -6.9
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Table 3 Intraday and interday analytical precision and accuracy of coptisine in MeOH

Intraday Interday
Conc Precision Accuracy Preciston Accuracy
(ng/mL) Mean = S.D. (C.V.%) (%) Mean+S.D. (C.V.%) (%)
40.0 39.7+0.1 0.2 -0.8 394403 0.9 -1.5
20.0 20.9+0.3 1.6 4.4 2131038 3.7 6.4
10.0 9.8+0.4 3.9 -1.8 10.3+0.5 4.9 2.8
5.0 4.4 +0.0; 0.7 -12.8 42402 5.2 -15.0
2.5 24102 6.4 -3.8 21402 10.9 -17.5
n=
Table 4 Intraday and interday analytical precision and accuracy of baicalin in MeOH
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean £ S.D. (C.V.%) (%) Mean +S.D. (C.V.%) (%)
400.0 400.7+ 1.5 0.4 0.2 400.2 +3.2 0.8 0.1
200.0 198.6+39 1.9 -0.7 203.4 +8.3 4.1 1.7
100.0 98.7+1.0 1.0 -1.3 90.4 + 6.7 7.4 -9.6
50.0 521420 3.9 4.2 522425 4.9 43
25.0 273106 2.2 9.3 264+20 7.6 5.6
12.5 10.1 £ 0.6 5.7 -19.5 149+1.0 6.8 18.9

36



Table 5 Intraday and interday analytical precision and accuracy of palmatine in MeOH

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean £ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
80.0 799 +0.5 0.4 -0.1 79.0+0.3 0.3 -1.3
40.0 40.2+0.3 2.7 0.6 41.9%0.5 1.1 4.7
20.0 19.8 + 0.1 5.8 -1.1 21.1+£0.7 3.4 5.7
10.0 10.0+0.5 5.0 -0.2 9.0+ 0.6 6.8 -10.3
5.0 49+0.2 3.9 -2.5 41403 6.6 -18.7
2.5 2.7+ 0.0, 0.5 7.8 25+0.1 23 -0.2
n=
Table 6 Intraday and interday analytical precision and accuracy of berberine in MeOH
Intraday | Interday
Conc ~ Precision Accuracy Precision Accuracy
(pg/mL) Mean + S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
160.0 1593+ 0.8 0.5 -0.4 158.3+0.8 0.5 -1.1
80.0 81.2+22 2.7 1.5 83.6 £0.8 1.0 4.5
40.0 40.5+2.0 4.9 1.3 40.5+23 5.7 1.1
20.0 19.9+£0.9 4.6 -0.7 188+1.5 8.1 -6.2
10.0 9.0+04 4.1 -9.8 8.7+£0.8 9.1 -12.8
5.0 5.0+£03 5.2 1.0 5.1+0.2 3.1 29

n=
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Table 7 Intraday and interday analytical precision and accuracy of baicalein in MeOH

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean £ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
20.0 20.0+04 0.4 0.1 20.0£0.1 0.7 -0.2
10.0 10.0 £ 0.2 1.9 -0.2 102 +£04 4.0 1.7
5.0 49 £0.1 23 -1.4 48 +£0.3 5.4 -4.2
2.5 2.5+0.1 4.0 -0.1 25+0.1 4.0 -0.1
1.3 1.3+£0.1 6.4 5.0 1.4+0.1 5.8 8.9
0.6 0.6 £ 0.04 6.6 0.8 0.6 £ 0.0 0.4 -4.8

n=3

Table 8 Intraday and interday analytical precision and accuracy of glycyrrhizin in MeOH

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean £+ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
80.0 80.6 £ 0.5 0.7 0.8 79.9 £ 0.2 0.2 -0.1
40.0 38.5+1.2 3.1 -3.8 403 £0.5 1.3 0.7
20.0 204 +£0.2 1.1 2.0 19.9 £ 0.5 2.7 -0.6
10.0 10.0£0.6 6.5 -0.1 10.0+£0.1 0.8 0.09
5.0 54102 4.3 8.8 52+04 7.9 33
2.5 26x0.1 3.6 2.3 23+£0.1 23 -8.3

n=3
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Table 9 Intraday and interday analytical precision and accuracy of wogonin in MeOH

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean + S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
10.0 10.1 £0.1 0.8 0.6 10.0 £ 0.0 0.1 -0.2
5.0 49+02 3.4 -2.2 5.0+0.04 0.8 0.8
25 24+02 6.9 -3.0 25401 31 1.2
1.3 13101 8.7 24 1.2+ 0.04 24 -5.3
0.6 0.7 £0.04 5.3 9.6 0.6 £0.03 5.2 4.0
0.3 0.3 +0.0, 5.9 9.3 0.310.0 4.5 -2.1

n_—..

Table 10 The contents (umoL) of various constituents in the

decoction of GGCLT
Constituents decoction
(pmoL/g)
Puerarin 0.05
Copsitine 0.10
Balcalin 0.49
Palmatine 0.11
Berberine 0.36
Baicalein 0.02
Glycyrrhizin 0.04
Wogonin 0.01
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Table 11 The serum concentrations (pmol/L) of MTX in six rats after administration of MTX
(5.0 mg/kg) alone

Rats
1 2 3 4 5 6 Mean £S.D.
Time (min)
15 0.17 0.18 0.12 0.18 0.15 0.15 0.16 £0.02
30 0.19 020 0.14 015 0.14 0.21 0.17 £0.03
60 021 0.17 0.5 0.18 0.13 0.17 0.17 £0.03
120 0.10 011 017 0.18 0.11 0.15 0.14 £0.03
240 0.04 010 0.14 0.18 006 0.12 0.11 £0.05
480 0.11 003 015 0.05 0.02 0.12 0.08 £0.05
720 0.08 002 010 003 0.03 0.07 0.06 £0.03
1440 0.06 0.02 004 001 008 0.03 0.04 £0.03
2160 0.06 0.0t 004 0.01 0.01 0.01 0.02 +£0.02
2880 0.01 0.01 0.01 0.01 0.01 0.01 0.01 40.00
3600 0.01 0.01 001 ND ND ND 0.01 ££0.005
4320 ND ND ND ND ND ND 0.0+0.0

ND : not detected
Table 12 The serum concentrations (jtmol/L) of MTX in six rats after coadministration of MTX
(5.0 mg/kg) and 2.0 g/kg Gur-Gen Chin-Lien Tang (GGCLT)

Rats
1 2 3 4 5 6 Mean £S.D.
Time (min)

15 034 020 030 020 0.19 0.14 0.25+0.07
30 030 034 028 0.16 0.21 0.12 0.26 £0.07
60 023 028 026 0.12 022 0.10 0.22 +0.06
120 0.10 0.13 020 0.08 0.21 0.07 0.14 £0.06
240 005 0.08 0.12 0.09 010 0.07 0.09 £0.03
480 0.09 007 012 010 012 0.10 0.10+0.02
720 005 0.10 0.10 0.05 0.08 0.04 0.08 £0.03
1440 009 007 015 0.14 007 0.12 0.10+0.04
2160 0.08 0.04 0.02 0.06 0.01 0.10 0.04 £0.03
2880 0.1 001 0.02 008 ND 0.04 0.04 £0.04
3600 001 ND 001 004 ND 0.04 0.01 +£0.02
4320 ND ND ND 0.07 ND 0.01 0.01 £0.03

ND : not detected
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Table 13 The serum concentrations (umol/L) of MTX in six rats after coadministration of MTX
(5.0 mg/kg) and 4.0 g/kg Gur-Gen Chin-Lien Tang (GGCLT)

Rats

1 2 3 4 5 6 Mean +S.D.
Time (min)

15 0.12 024 016 002 018 0.24 0.16 0.08
30 0.13 020 0.14 005 0.18 020 0.15 +0.06
60 0.13 0.15 0.14 0.11 0.17 0.18 0.15 +0.03
120 0.13 0.12 0.13 0.15 0.13 0.13 0.13 +£0.01
240 0.08 009 0.08 020 007 004 0.09 £0.06
480 0.10 0.11 0.06 0.15 008 0.10 0.10+0.03
720 002 0.13 002 0.12 0.05 0.09 0.07 £0.05
1440 0.12 0.16 0.11 0.11 0.10 0.11 0.12 £0.02
2160 0.04 0.04 006 0.07 005 0.01 0.05 £0.02
2880 ND 0.03 006 005 003 0.02 0.03 £0.02
3600 ND 001 ND 002 001 0.01 0.01 +£0.01
4320 ND ND 002 002 ND ND 0.01 +£0.01

ND : not detected

Table 14 Pharmacokinetic parameters of MTX after oral administration of MTX alone (5.0
mg/kg) and coadministration with 2.0 g/kg and 4.0 g/kg of Gur-Gen Chin-Lien Tang
(GGCLT) for six rats in each group

MTX MTX
MTX alone + +
Parameter GGCLT (2.0 g/kg) GGCLT (4.0 g/kg)
=6 n=6 n=6
Crmax (umol - L) 0.2 £ 0.0, 0.3 0.1 0.2 £0.04
AUC g.4320 (umol - min - L) 144.9 +45.6° 260.9 +62.0° 222.5 £61.4°
MRT (min) 936.5+183.5" 1353.2 +485.2 1228.0 +£291.6

Data expressed as mean+S.D.

Values are mean + S.D. Means in a row without a common superscript differ. P<0.05
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Table 15 The serum concentrations (umol/L) of MTX (5.0 mg/kg) and after 7 doses of 2.0 g/kg
of Gur-Gen Chin-Lien Tang (GGCLT) in six rats

Rats
1 2 3 4 5 6 Mean +S.D.
Time (min)

15 029 018 032 0.12 0.13 0.12 0.19 +0.09
30 022 0.18 021 0.11 0.15 0.06 0.16 £0.06
60 0.17 016 0.13 0.07 0.15 0.05 0.12 £0.05
120 0.09 0.13 005 0.04 010 0.10 0.09 £0.03
240 0.12 013 0.05 0.02 007 0.06 0.08 £0.04
480 0.12 0.09 0.06 0.04 0.02 0.03 0.06 £0.04
720 0.09 0.05 008 0.05 001 0.02 0.05 £0.03
1440 0.03 004 0.12 0.05 0.09 0.05 0.06 £0.03
2160 0.04 006 008 0.05 008 0.01 0.05 £0.03
2880 0.03 003 002 004 002 ND 0.02 £0.01
3600 0.03 001 004 004 001 ND 0.02 £0.02
4320 002 ND 002 003 ND ND 0.01 £0.01

ND : not detected

Table 16 Pharmacokinetic parameters of MTX after oral administration of MTX alone (5.0 mg/kg)
and after 7 doses of 2.0 g/kg of Gur-Gen Chin-Lien Tang (GGCLT) in six rats

MTX
Parameter MTX alone GGCLT 2_2. 0 g/kg)
7 doses
Cruax (pmol - L) 0.2 + 0.0, 0.2 0.1
AUC ¢4320 (pmol - min - L) 144.9 +45.6° 208.6 £35.4°
MRT (min) 936.5 +183.5° 1543.4 +291.1°

Data expressed as meantS.D. b

Values are mean + S.D. Means in a row without a common superscript differ. P<0.05
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Table 17 The serum concentrations (ug/mL) of VPA in six rats after oral administration of VPA

alone (200.0 mg/kg)
~ Rats
‘ 1 2 3 4 5 6  Men=SD.
Time (min)
5 71.0 1145 530.0 150.7 343.6 597.2 301.2 £224.6
30 98.8 97.2 485.0 308.5 2873 499.3 296.0 £176. 5
60 848 80.6 4172 297.2 2269 371.9 246.4 £142.5
120 62.8 63.6 2294 1833 776 1984 135.9+£76.0
240 116 494 513 11.1 28.0 452 32.8+18.5
480 164 37.6 303 454 337 206 30.7 £10.7
720 74 272 147 299 246 99 19.0+£9.5
1440 4.5 22 1.9 8.2 6.1 23 42+2.6
1920 40 ND 09 4.1 25 1.7 22+1.7
2880 4.1 ND 09 1.5 1.1 1.8 1.6x1.4

ND : not detected

Table 18 The serum concentrations (ug/mL) of VPA in six rats after coadministration of VPA
(200.0 mg/kg) and 2.0 g/kg Gur-Gen Chin-Lien Tang (GGCLT)

Rats
1 2 3 4 5 6 Mean £S.D.
Time (min)

5 1154 79.0 440 822 864 1588 943389
30 80.2 57.1 374 626 630 1044 6744227
60 51.8 420 27.5 395 354 713  44.6+153
120 219 288 159 215 152 310 224465
240 105 80 119 115 82 21.1 11.9 £4.8
480 164 155 108 115 10.6 149 133426
720 106 111 245 133 185 136 153453
1440 37 21 82 43 15 47 5.142.3
1920 38 61 65 22 31 31 4117

2880 59 37 03 37 27 33 3318
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Table 19 The serum concentrations (pg/mL) of VPA in six rats after coadministration of VPA

(200.0 mg/kg) and 4.0 g/kg Gur-Gen Chin-Lien Tang (GGCLT)

Rats
1 2 3 4 5 6 Mean £S.D.
Time (min)

5 83.8 484 589 86.1 758 1541 84.5 £37.1
30 68.1 337 546 799 515 978 64.3 £22.7
60 529 244 621 630 293 625 49.0 £17.7
120 238 164 509 285 142 30.0 27.3+13.2
240 124 73 259 9.1 10.7 140 13.2+6.6
480 9.2 64 296 239 302 238 20.5+10.3
720 225 315 162 197 21.0 199 21.8+5.2

1440 6.4 6.5 4.1 9.8 7.1 5.7 6.6 +1.9
1920 33 6.4 3.5 8.2 5.8 3.0 5.0+2.1
2880 2.9 3.5 2.0 4.7 32 3.8 34109

Table 20 Pharmacokinetic parameters of VPA after oral administration of VPA alone (200.0 mg/kg) and
coadministration with 2.0 g/kg and 4.0 g/kg of Gur-Gen Chin-Lien Tang (GGCLT) in six rats

VPA VPA
Parameter VPA alone + +
GGCLT (2.0 g/kg) GGCLT (4.0 g/kg)
Crmax (ug - mL™) 332.1 + 205.9° 94.3 +38.9° 85.0 +£36.7°
AUC g.2830 (pg + min - mL™) 62263.2 +21341.9* 27732.0 £3067.5° 35158.3 +3052.9°
MRT (min) 394.9+173.7° 812.3 +80.4° 805.5 +131.3%

Data expressed as mean+S.D.

Values are mean + S.D. Means in a row without a common superscript differ. P<0.05
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Table 21 The serum concentrations (pg/mL) of VPA in six rats after administration of VPA

(200.0 mg/kg)
Rats
1 2 3 4 5 6 Mean +S.D.
Time (min)
5 270.7 235.0 184.7 377.5 254.8 183.0 250.9 £71.7
30 207.1 2013 1752 337.0 191.0 151.1 210.4 £65.2
60 171.0 150.1 1709 329.1 1322 110.0 177.2 £78.0
120 95.2 813 127.1 1932 27.8 315 92.7 +62.3
240 299 164 1006 18.0 134 11.7 31.7 £34.3
480 520 385 570 224 133 213 34.1£17.9
720 328 18.1 182 6.0 4.1 8.3 14.6 £10.8
1440 3.4 33 0.1 ND 0.6 1.7 1.5%1.5
1920 ND 4.0 0.1 0.1 ND 1.3 09=+1.6
2880 ND 1.16 ND ND ND 0.85 0.3+0.5

ND : not detected

Table 22 The serum concentrations (pg/mL) of VPA after oral administration of VPA (200.0
mg/kg) and at 7 doses of 2.0 g/kg Gur-Gen Chin-Lien Tang (GGCLT) in six rats

Rats
1 2 3 4 5 6 Mean £S.D.
Time (min)

5 397.7 191.6 3615 1252 2279 2743 263.0+103.2
30 411.3 1853 367.5 111.8 166.0 241.7  247.2+118.5
60 359.2 1512 3395 959 107.0 1839  206.1£115.5
120 2519 88.8 2414 471 189 582 117.7 £102.4
240 142 93 346 160 172 11.7 17.1 £9.0
480 373 212 587 218 21.3 163 29.4+16.0
720 204 145 187 207 86 159 16.5 +4.6

1440 1.5 38 ND 29 1.2 24 20«13
1920 1.4 1.0 ND 04 1.8 2.0 1.1 +0.8
2880 ND ND ND ND ND ND - 0+0

ND : not detected
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Table 23 Pharmacokinetic parameters of VPA after oral administration of VPA alone (200.0
mg/kg) and after 7 doses of 2.0 g/kg of Gur-Gen Chin-Lien Tang (GGCLT) after in

six rats
VPA
Parameter VPA alone GGCLT -;2'0 g/kg)
7 doses
Crrax (g - mL™) 250.9+71.7 266.3 +£108.0
AUC ¢330 (ug - min - mL™) 47273.28 £16802.5 48950.5 £21920.2
MRT (min) 294.5 +£121.6 289.6 £86.4
Data expressed as mean+S.D.
Table 24 The activities of phagocytes
MTX
Rats MTX alone +
GGCLT (2.0 g/kg)
1 857.1 805.7
2 830.0 665.2
3 700.8 232.4
4 662.5 188.6
Mean 762.6 £95.4 473.0 + 309.0
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