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Establishment and Evaluation of an in
Vivo-in Vitro Model for Herb-drug
|nteraction (2-1)

Pei-Dawn Lee Chao
China Medical University

ABSTRACT

In recent years, western medicines and Chineses la@eboften used concurrently
in Taiwan. There are hidden risks of herb-drugraxtgons. Till now, nan vitro model
was available for fast screening of herb-drug sxtgon. In this study, cyclosporine
(CSP) and methotrexate (MTX) were used as modebsdrior substrates of
P-glycoprotein (P-gp) and multidrug resistance giret (MRPS), respectively.

For the first year, to evaluate the effects ofriic® decoction (LD), glycyrrhizin
(GZ) and Shaoyao Gancao Tang (SYGCT) on the abseorphd disposition of CSP
and MTX, the effects of single dose coadministramd multiple-dose pretreatment
of each treatments on the pharmacokinetics of GEMVE X in rats were investigated.
The blood and serum samples were withdrawn via igawacture and the
concentration of CSP and MTX was analyzed by a réscence polarization
immunoassay. One-way ANOVA was used for statistocahparisons.

Our results revealed that the AglGnd G, of CSP were significantly decreased
by coadministration with LD, GZ and SYGCT. On thentrary, the AUG,, Cyhaxand
MRT of MTX were significantly increased by coadnsimation with LD, GZ and
SYGCT. In conclusion, concurrent use of LD, GZ GET may affect the efficacy
and safty of CSP or MTX.

Keywords: licorice, glycyrrhizin, herb-drug intetem, P-glycoprotein, multidrug
resistance proteins
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L@z #23 *> 1 propylparabers 2-methyl- anthraquinong@ p & » 4 &] *
v 2 g glycyrrhizin 2 glycyrrhetic acide £ -bav 2 % % — % 0 4 XK F A
HEH 3 F ¢ WplE glycyrrhizin @ & 48] 41 glycyrrhetic acide + ¥ fi&
2 &4 5 y=000128 x+ 0.00218r = 0.999) # £ 52 ik & # F** 125.0
~4000.0 pg/mLEF » HOER B % o Vv ERF R IR A2 SEH o 247
Z2. B RE BmE  4oTablel®rm o pp 2 2 p 28 Ry |3
8 % Ap $H3F-A 77 0] 3 7 % K AN Y 2w de F e Table 24771 0 % & 3 89 %
EEETMIETZ2ZEERE SHBRREVIRSF T Lo B2 5T
H X -RE A 2 &Y X F ¢ glycyrrhizinz 7 € 4 %] 5 12.0 mg/0.6 g/mL
% 12.2 mg/1.2 g/mLe
~H I H IR FE A Z 5 E Y 18 4 cyclosporineds 4 & 2§58
iﬁiukéﬁéﬁﬂﬁiﬁﬁﬁ’ﬂﬁ%iﬁﬁiiﬁapiﬁ

oo MR UL ERE S % - S %4 cyclosporinefE 0 H i # 6
Fn M ERBEM R TR P AN 2 BF LR ZEL, - R

o0 AR HRNT FREEFFHYTR AT KRME SEYTIH
cyclosporine# 4 &2 238 o & ¥ 2_ cyclosporinelk & 11 & & ik £ A 37
:# (Fluorescence Polarization Immunoass&PIA)z_ & » T ;ﬁé TDx & B H
FER| DB 2 kR o
IR I KRAE S EY 3T cyclosporined 4 § 2 3
ooz Lo BT T A ;é%% - Cyclosporines &| & JR-k ~ 4 ¥k ~ 4 ¥
kBB E BEH I FE o Ba P cyclosporinez k& % x B PER I 4o
Figure 1-6% Table 35~7~9-~11-~13~15~17~19- 21 #t5+ - Cyclosporine
BOR-K iS5 e A 5 252.2 £ 28.1ug- min/mL > & 4 k& 5 1046.7 +
128.4 ng/mL> 4= Table 41+ -
(- )4 & ¥ cyclosporine# 4 5 2 3’4
Glycyrrhizin (100 mg/kg 150 mg/kg)3 PR cyclosporine
62 Tian o 4 % 5 51.6£7.7ug- min/mL 2 137.2 + 28.6
ug-min/mbL. T35 4 kB A B 5 295.6 £32.8 ng/mL3 534.3
+134.3 ng/mL> 4~ Table 6~ 8 #1771 o § * KA XS = & &
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glycyrrhizin £ & PR cyclosporinef > L5 % 5 ## 5 2035 %
35.0ug- min/mL > T35 % kR 5 749.9 £ 149.5 ng/mL 4v
Table 10#7 7+ o+ i # 4 & % #icdy ot > & PR glycyrrhizin 100
mg/kg s > & #F o F % M7 79.5 % (p<0.05) i M kR CE
1 71.8 % (p< 0.05) 4r Table 23#1 7+ ; & PR glycyrrhizin
150 mg/kgts - & e ff % M7 45.6 % (p<0.05) = % jk
B %7 49.0 % (p<0.05)0 4o Table 23#5 7 o gt ob 5 &
< B A %S = & £ glycyrrhizin (150 mg/kg): & PR
cyclosporinep® » & % & # "% X 7 19.3 %> & % Jk & "F 1%
7284 %> e AE L B o> 4e Table 269777 o

% cyclosporine# glycyrrhizin & PRPFF > 7 % H_4%
glycyrrhizin 100 mg/kgst 150 mg/kg % %+ cyclosporinez
»Eh fHE e ERESERAOREE o ’F\’%é)%ﬂf%
cyclosporines> 2 = §g p 2_ 8 4 § ¢ L < % 3% P-glycoproteirfP-gp)
g deAk e je g g 5 #1972 Cytochrome P450 3A (CYP3AY
S OCo kg AT m TR R 4 TS Pgp2 i |
Yowd s g g )R ARE-HE 2
glycyrrhizin 2 + ¥ -k g #pF > 3 CYP3A2Z 21 7 ¢ % F| L
45 =) ) 31 0p) glyeyrrhizin 2 4 Ik 3 &l i 2 cyclosporine
s BB ST b R Bl ¥ oa 2% P-gp # o ki
3 B> Fla ¥ cyclosporinessh g 3 be ~ BT D o

@ @ f8 % & ¥ cyclosporine® 4 & #1i¢ & @ 5 g it
P FALR O ORPIEIIT Y A BET L LGS
glycyrrhizin 100 mg/kgpF & 4 fr o 5§ ~ R AL %S F H

£
glycyrrhizin £ & PR cyclosporinef » H #f cyclosporine#:
P BT BEe P AEN BRI NEFLE
(=) 4 -k E A cyclosporined 4 £ 2 F2 58
Cyclosporinei® R 4p % >+ glycyrrhizin (100 mg/kg 150 mg/kg)
s FOREA S 0 Tion Ea ff A % 5 102.9 £23.819- min/mL
% 549 +22.ug- min/mL> 355 % kR A~ 9 5 696.7 +115.1
ng/mL 2 195.6 £ 85.8 ng/mL 4 Table 12~ 14 #7557 - § =
RA%EA = &EH T KEAL E PR cyclosporine pF » L33
i %6 f 5 25.5+5.51ug-min/mL> L5 % kR 5 89.6+20.9
ng/mL - 4 Table 16%177 o v fixd 4 B L Hc kg1 > & PRAP
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% > glycyrrhizin 100 mg/kgsm4 3k B #1600 6 ff
<1 59.2 % (p<0.05) 4r Table 24 #1575 B PR Ap F T
glycyrrhizin 150 mg/kga4 3 -k F) & 15 > & 2w ff "F LT

78.2 % (p<0.05): & % k& " <1 81.3 % (p<0.05)> 4r
Table 24#757 o gt b > § * KA L3 = H £ 4 I -k F & (49
# *t glycyrrhizin 150 mg/kg} @ FR cyclosporinepF » x %
BOAEE KT 89.9 % & kRS 91.4 % 4 Table 27
SR

% cyclosporine& 4 I -k B & & JRPF > 72 dh A 4P
% % glycyrrhizin 100 mg/kget 150 mg/kge+ % -k f &l >
+ 4 cyclosporine z. & # & # 3 & kR i@ 2 E K P
F o Rl 2 g+ cyclosporines e T i SR F] 0 £
kB A ¢ e glycyrrhizin 4 P-gpig & B 8 4 ¥
A oz G N I I ) P-gp ")'5 ﬂﬁﬁy 47, 48 |

-~

’

o

“'IL
A L.

s B B

cyclosporinez # # 5 i stz % o § ~ LKL = H &+
¥ ook g oA (4§ % glycyrrhizin 150 mg/kg)E & R
cyclosporinep® » ¥+ cyclosporinef 4 £ 7 5 & ¥ ' € 4 ¥
* E g :’S o
(z)5 %4 374 cyclosporine# 4 § 2 3258
5 cyclosporlnem JEH 2 4 ¥ 2(4 g/kg: 8 g/kg)é » T35k
A W s 70.3 +14.9ug-min/mL 2 22.2 £ 7.2ug- min/mL>
T o ¥ kR A W 5 253.8 £ 51.2 ng/mL% 713 £ 215
ng/mL> 4- Table 18- 20 %77+ o 4 * AL %L = HE H &
4 ¥ 7 (4 g/kg)L # PR cyclosporineps» L35 g # 5 74.9
+22.1ug- min/mL > T 355 % )k B 5 277.7 £93.2 ng/mL 4-
Table 22#7 77 - b 4 & Sl » &R 49/kg 5 % 4
FFE L Fa T 721 % (p<0.05) x %k R '3
< 7 75.8 % (p<0.05): 4- Table 25#t5 ; & JR 8 g/kg &
ZHE B v FafEMT 91.2 % (p<0.05) w4 k
B ™7 93.2 % (p<0.05): 4 Table 25#757 o gt ¢k 5 F
A RALS - RE S5%EH X F (4 g/kg)E & PR cyclosporine
»on g AT 70.3% S E kR RKT 73.5 % 4
Table 28#7 71 -
% cyclosporinesr 5 & 4 ¥ HpREE - 2 H A LS AP

T
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% 3 4 g/lkg 8glkgsH EH ¥ F ¢ 4 cyclosporinez

L EeFE R ERESFE R H g+ cyclosporine
TR F] kT Fo4ohd A ¥ P-gp i &% K
o HEY il oA 4»=t<ﬁ-? W4 P-gpi 2R Y,

7 3]

f+§’z’€

&
- S

3 ok

¥ cyclosporinez_ # 4 B i =0 sr g o pLeb > LKA &
= & E 5 ZEH ¥ F(4g/kg)E & PR cyclosporinepF - H %
cyclosporined 4 £ 7 5 & F ' M2 ¥ % F AP E o
g cyclosporine;f;\ P-gpshst % @ 4 Xk 5 P-gpeivig
gm Y, ¥ 4 ¥ pier cyclosporinelr B 5 &% > cyclosporinew i:
FH X ps & Pgp A iéﬁff B g ¢ m*#ﬁ  Flm R
cyclosporiners yojg 5~ > &k & £ T 5 o F] 7 % cyclosporine
HIRH X H X R AS D EY TFE ﬁtu’f%wi’
s ¥ 7 Il cyclosporinex ¥ % &% £ T "F IR % o
s H 3 ﬁ FORER 2 5 %Y 308 ¥ methotrexate 4 5 2 25
AT R AR Rk Ft X - I RRRZE S E
+ ¥ 78 ¥ methotrexatehs # & 2. 2258 - & 7 2. methotrexatek & 12 F % i &
. J% 4 +7 ;% (Fluorescence Polarization ImmunoassailA) z_& » I ,fﬁr} TDx
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%2 0.30£0.04umol/L> T =% § FFE & %9 5 664.9 £181.1 min
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301.6 + 54.2umol.- min/L > T35 %% )k B % 0.70 £ 0.08
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<0.05): 4 Table 49 #7 o gt » ¥ * KL B3 = # &
glycyrrhizin (150 mg/kg} # PR methotrexate® - i # & #
B4 480 % w M E R B 4 141.4 Yo T ¥ 7 pE T M
v 3 192.9 %> 4- Table 52#7 7+ -
% methotrexate®? glycyrrhizin & PR > 7 % H_4%
glycyrrhizin 75 mg/kgst 150 mg/kg’ % #F methotrexatez
i G ff i R F R 4 OB o 145 ¢ g 4F F methotrexate
%?Eﬁ%}% g * + &4 @t multidrug reS|stance proteins (MRPSs),
breast cancer resistance protein (BCRP) and orgam®on
transporters (OATS) B °*>*o ¥ ¢ » 2 R gy S 2 R
JR- glycyrrhizin {5 > 2t x5 % (A5 P 7 n,\,u glycyrrhizin 925 3% 5 A&
@ H_12 glycyrrhetic acidh25 % % & >+ @ glycyrrhetic acidg § 58
MRP&&BCRanéa5@1gmﬁ-)memmmmmen%%,féﬁﬂ
DEHEBEH A a A AR E H methotrexater + & 7 =
PR R TR Al F LR o mpH T v ap B
t&ﬁ? it ’,i+_‘@ 4 glycyrrhizin 75 mg/kgpF ¢ Z 4 fv o § *
£ glycyrrhizin £ & PR methotrexates > d %
ﬂ £ %ﬁp ’ﬁ glycyrrhetic acid& & 4 > F] 2t # 2F & ¥ 5
P REBEE O H L EER P BN A 2 E D

-

m%ﬁ A ?l
(=) 4 3 -k J) & ¥ methotrexate + 5§ 2 25

Methotrexate FR 4p § >+ glycyrrhizin (75 mg/kg 150 mg/kg)
£ if}i'ﬁﬁﬁlﬁé v Tian g ff A~ W5 118.3 £ 11.2umol- min/L
% 189.2 +41.umol- min/L > T 355 % k& A 4 5 0.24 +0.03
umol/L 2 0.43 £0.04umol/L> T35 % § FF » B 2 1245.8 +
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ALY = &EH T KA L E R methotrexateps » 32
& ¥ 5 f 5 259.3+25.umol. min/L- L3545 4% k& 5 031+
0.04umol/L> T =% 7 & 52 703.5 £148.2 min4r Table 42
Pron oo LR E 4 B S EcBEor o B JR4p ¥ *t glycyrrhizin 75
mg/kg 4 ok B A o & e fFH 4T 209.6 % (<
0.05) 4 Table 50#7 7 ; & pR4p § ** glycyrrhizin 150 mg/kg
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A e P o HRPFEMRPsZ2 BCRPe# it 0 &2/ 2
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# methotrexate™ fJR+H 3 % ~ H Z-R A& HEH T FE o T8
IR R S U —g | methotrexateﬁ LR BER ARG o
(= ) Diclofenac#t methotrexatg» 4 & 2_ g2 %

% #2321 methotrexatex 3 i # %;\i IV G i B4 < B
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methotrexate: 7 % 3 4 gk F] & F &2 MRPs% BCRP7 B - §
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Figure 3 Mean (x S.E.) blood concentration - timefies of cyclosporine after oral
administration of cyclosporine alone (2.5 mg/leg,and coadministration with 4
() and 8 g/kg &) of SYGCT to rats.
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Figure 4 Mean (x S.E.) blood concentration - timefies of cyclosporine after oral
administration of cyclosporine alone (2.5 mg/leg, and coadministration with
single dosell) and 7 doses{ of 150 mg/kg of GZ to rats.
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Figure 5 Mean (x S.E.) blood concentration - timefies of cyclosporine after oral
administration of cyclosporine alone (2.5 mg/leg, and coadministration with
single dosell) and 7 doses( of LD containing 150 mg/kg of GZ to rats.

1200 ~
-
£
o)) .
£ 1000 A —&— cyclosporine alone
() —&— cyclosporine + SYGCT 4g/kg (single dose)
% —— cyclosporine + SYGCT 4 g/kg (7 doses)
o
@ 800
o
o
>
&)
S 600
c
§e]
8
T 400 |
)
8]
c
o)
o
© 200 A
=
3
o —a
0 T T T T T T
204060 180 300 540

Time (min)

Figure 6 Mean (x S.E.) blood concentration - timefies of cyclosporine after oral
administration of cyclosporine alone (2.5 mg/leg, and coadministration with
single dosel) and 7 doses( of 4 g/kg of SYGCT to rats.
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Figure 7 Serum concentration - time profiles of M{Mean +S.E.) after oral administration
of MTX (5 mg/kg) @) alone and coadministration with 75 mg/{lX and 150
mg/kg (A) of GZ to rats.
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Figure 8 Serum concentration - time profiles of M{Mean +S.E.) after oral administration
of MTX (5 mg/kg) (@) alone and coadministration with licorice decoatio
containing 75 mg/kg4) and 150 mg/kglll) of GZ to rats.
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Figure 9 Serum concentration - time profiles of M{Mean +S.E.) after oral administration
of MTX (5 mg/kg) (@) alone and coadministration with 4 g/l and 8 g/kg A)
of SYGCT to rats.
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Figure 10 Serum concentration - time profiles of ¥(Mean +S.E.) after oral administration
of MTX (5 mg/kg) (@) alone and coadministration with single dofil}) (and 7
doses Q) of 150 mg/kg of GZ to rats.
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Figure 11 Serum concentration - time profiles of ¥(Mean £S.E.) after oral administration
of MTX (5 mg/kg) @) alone and coadministration with single dofil}) (and 7
doses Q) of licorice decoction containing 150 mg/kg of @Yrats.
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Figure 12 Serum concentration - time profiles of ¥(Mean +S.E.) after oral administration
of MTX (5 mg/kg) (@) alone and coadministration with 25 mg/kg of diettac |ll)
to rats.
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Table 1intra-day and inter-day analytical precision ancuaacy of glycyrrhizin.

Intra-day Inter-day
Concentration Precision Accuracy Precision Accuracy
(ug/mL) (C.V. %) R.E. (%) (C.V. %) R.E. (%)

4000.(  3955.(+11.9(0.3) -1.1 3945.+29.2(0.7) -1.4
2000.0  2004..+20.2(10) 0.2 2044.£+14.7(0.7) 2.2
1000.(  1045.£+12.2(1.2) 4.€  1014.6+£20.9(2.1) 1.E

500.( 531..+17.6(3.3 6.2 503.1+ 9.5(1.€) 0.€
250.( 265.5+17.9(6.7) 6. 242.1+3.7(1.5) 3.2
125.( 120.7+8.5(7.1)  -3.5  125.:+4.4(3.5) 0.2

Data expressed as Mean = S.D.

Table 2 Recovery (%) of glycyrrhizin from licoridecoction (LD) and Shaoyao
Gancao Tang (SYGCT).

Concentration LD SYGCT
(pg/mL)
2000.0 99 101
500.0 96 95
125.C 91 8¢

Table 3Cyclosporine blood concentrations (ng/mL) of sitsrafter oral administration
of cyclosporine (2.5 mg/kg) with water.

Rats
Tim 1 2 3 4 5 6 Mean + S.E.
(min)

20 701.4 499.9 568.9 952.8 301.0 8185 640.4+954
40 991.0 749.2 751.2 1405.6 647.7 1454.2 999.8 +143.7
60 1047.4 731.8 790.6 127/4.3 833.5 1310.5 998.0+102.9
180 557.1 438.1 403.5 6249 455.6 714.66 532.3+49.6
300 418.5 313.3 191.1 396.6 297.7 520.51 356.3 +46.6
94( 223t 174+ 76.4 182.: 141., 278.1: 179..+28.1]

Table 4Individual pharmacokinetic parameters of cyclosperafter oral administration
of cyclosporine (2.5 mg/kg) with water to six rats

Rats 5 3 4 5 6 Mean+SE.
Paramete
Chax (Ng/mL) 1407.4749.2790.61405.6833.51454.21046.7 £+ 128.4
T max (Min) 60 40 60 40 60 40 50.0+4.5

AUC (ug * min/mL) 276.2206.1173.7 304.6 202.6 350.0 252.2 + 28.1
MRT (min) 197.7 201.€161.¢ 175.€ 193.7 195.¢ 187.6+6.E
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Table 5Cyclosporine blood concentrations (ng/mL) of sitsrafter oral administration
of cyclosporine (2.5 mg/kg) with glycyrrhizin (1@0g/kg).
Rats
Time 1 2 3 4 5 6 Mean + S.E.
(min)
20 1489 57.8 458 127.8 130.6 88.6 99.9+17.3
40 2575 875 539 156.3 171.7 141.2 190.2+53.3
60 393.8 288.5 274.2 148.1 341.6 319.0 294.2+33.9
180 159.8 26.0 229 826 819 541 71.2 £20.6
300 110.8 276 175 539 395 373 47.8 +13.6
54( 91.6 60.6 42 704 58 122¢ 74.4+11.7

Table 6Individual pharmacokinetic parameters of cyclosperafter oral administration
of cyclosporine (2.5 mg/kg) with glycyrrhizin (1@0g/kg).

Rats 1 5 3 4 5 6 Mean+SE.
Paramete
Chax (ng/mL) 393.8288.5274.2156.3341.6319.0 295.6 + 32.8
T max (Min) 60 60 60 40 60 60 56.7 + 3.3
AUCq. (ug * min/mL) 85.8 38,5 32.2 44.1 539 549 516+7.7
MRT (min) 201.€ 189.2 167.7 227.€ 172.€ 230.z 198.2+10.¢

Table 7Cyclosporine blood concentrations (ng/mL) of sitsrafter oral administration
of cyclosporine (2.5 mg/kg) with glycyrrhizin (150g/kg).
Rats
Time 1 2 3 4 5 6 Mean * S.E.
(min)
20 163.1 241.1 476.2 652.9 394.7 339.3 377.9x71.2
40 252.6 279.1 620.1 1146.5 478.6 429.1 534.3+134.3
60 245.7 265.5 555.4 1022.8 418.7 387.6 482.6+117.4
180 199.0 181.2 346.9 570.5 239.5 231.7 294.8+60.0
300 146.2 128.6 195.1 389.6 157.6 178.2 199.2+39.3
54( 75.4 108.7 118.F 208.6 86.7 98.c 116.(+ 19.€
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Table 8Individual pharmacokinetic parameters of cyclosperafter oral administration
of cyclosporine (2.5 mg/kg) with glycyrrhizin (150g/kg).

Rats 1 o 3 4 5 6 Mean+tSE.
Paramete
Conene (NG/ML) 252.6279.1620.11146.5478.6429.1 534.3 £ 134.3
T max (MIN) 40 40 40 40 40 40 40.0+0.0
AUCq. (ug - min/mL)  84.7 86.9 151.8 271.2 114.3114.2 137.2 + 28.6
MRT (min) 216.£222.189.5 193.1 189.(202.4 202.0+5.C

Table 9Cyclosporine blood concentrations (ng/mL) of sitsrafter oral administration
of cyclosporine (2.5 mg/kg) with 7 doses of gly¢yzin (150 mg/kg).
Rat:
Time 1 2 3 4 5 6 Mean = S.E.
(min)
20 402.5 633.9 737.8 389.5 368.5 122.7 442.5+88.7
40 732.3 1112.9 1271.2 490.0 5249 332.6 744.0+152.3
60 735.8 1088.4 1178.4 445.7 486.9 364.8 716.7 +141.6
180 441.6 641.6 693.7 326.1 279.8 212.1 432.5%80.7
300 327.8 434.8 4465 242.3 1829 189.4 303.9+48.2
54C 225.( 248.6 228.C 193.7 99.t 153.1 191.2+£22.C¢

Table 10 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with 7osgs of
glycyrrhizin (150 mg/kg).

Rats
Paramete 1 2 3 4 5 6 Mean = S.E.
Chax (ng/mL) 735.81112.91271.2490.0524.9364.8 749.9 + 149.5
Tmax (MIN) 60 40 40 40 40 60 46.7 £ 4.2

AUCq; (ug « min/mL) 213.2296.2 313.6 154.8130.4112.5 203.5 + 35.0
MRT (min) 214.2 199.¢ 191. 226.€191.¢236.1 210.(+ 7.7
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Table 11 Cyclosporine blood concentrations (ng/nof)six rats after oral
administration of cyclosporine (2.5 mg/kg) with Ld@ntaining 100
mg/kg of glycyrrhizin.

Rats

Time 1 2 3 4 5 6 Mean + S.E.

(min)

20 177.6 100.7 117.6 45.8 327.3 256.6 170.9+429
40 361.7 110.0 932.5 210.8 555.5 336.8 417.9+119.9
60 980.8 329.8 358.3 369.4 831.0 736.6 601.0+115.7
180 3014 36.2 725 1178 4126 171.2 185.3%59.1
300 1815 23.7 310 714 196.3 93.8 99.6 £30.2
54( 105.2 145t 14.€ 50.¢ 174.f 84.C 74.2+ 25.1

Table 12 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with Ldontaining 100
mg/kg of glycyrrhizin.

Rats 1 o 3 4 5 6 Mean+SE.
Paramete
Chax (ng/mL) 980.8329.8932.5369.4831.0736.6 696.7 + 115.1
T max (Min) 60 60 40 60 60 60 56.7 +3.3
AUCq: (ug * min/mL) 160.9 37.7 62.1 64.1 181.6111.0 102.9 +£23.8
MRT (min) 171.€ 119.€104.2178.£ 192.2 159.7 154.4+14.2

Table 13 Cyclosporine blood concentrations (ng/nof)six rats after oral
administration of cyclosporine (2.5 mg/kg) with Ld@ntaining 150
mg/kg of glyc rrhizin.

Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
20 351.6 58,5 58.3 127.3 134.2 161.2 1485+44.1
40 597.0 619 56.2 1425 121.7 159.8 189.8 +83.2
60 615.6 54.6 50.8 125.9 100.8 132.2 180.0 +88.3

180 346.3 40.2 31.7 10/7.0 90.6 86.6 117.1+47.4
300 233.8 296 32.2 885 69.0 57.3 85.1+31.1
954( 139.c 20.6 16.c 48. 4242 40.C 51.2+18.4
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Table 14 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with Ld@ntaining 150
mg/kg of glycyrrhizin.

Rats 1 5 3 4 5 6 MeantSE
Paramete
Conene (NG/ML) 6156 61.9 58.3 142.5134.2161.2 195.6  85.8
T max (MIN) 60 40 20 40 20 20 33.3+6.7
AUCq. (ug - min/mL)  162.4 18.8 17.4 48.8 40.6 412 54.9+22.1
MRT (min) 100.1217.7 216.0 2242 222.1201.6 213.+ 4.2

Table 15 Cyclosporine blood concentrations (ng/nof)six rats after oral
administration of cyclosporine (2.5 mg/kg) with bsgs of LD
containing 150 mg/kg of glycyrrhizin.

Rats
Time 1 2 3 4 5 Mean * S.E.
(min)
20 315 795 107.6 48.2 44.3 62.2 £13.8
40 47.0 1399 139.0 445 73.7 88.8 £+ 21.3
60 39.4 1095 132.6 42.6 4538 74.0 £19.6
180 23.8 84.4 943 35.7 39.8 55.6 +14.1
300 21.2 52.6 625 30.2 39.1 41.1+75
54C 17.€¢ 31.1 39.¢ 25. 22.¢€ 27.2+ 3.8

Table 16 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with bsgs of LD
containing 150 mg/kg of glycyrrhizin.

Rats
Paramete 1 2 3 4 5 Mean + S.E.
Chax (ng/mL) 47.0 139.9 139.0 48.2 73.7 89.6+20.9
Tmax (MIN) 40 40 40 20 40 36.0+4.0
AUCy. (ug * min/mL) 13.1 354 415 176 201 25555

MRT (min) 230.C 205.7 209.z 243.t 234.z 224.t+7.C
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Table 17 Cyclosporine blood concentrations (ng/nof)six rats after oral
administration of cyclosporine (2.5 mg/kg) with SEG (4 g/kg).

Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
20 262.1 230.8 169.7 97.7 252.7 129.8 190.5+27.9
40 400.4 264.5 1959 116.3 396.0 1425 252.6 +50.5
60 407.7 230.9 166.1 102.2 323.1 119.0 224.8+49.3
180 2909 176.8 163.0 76.4 1855 78.2 161.8 +32.5
300 209.5 100.8 97.2 419 136.4 51.7 106.3 £ 25.0
54C 118.2z 58.¢ 52¢ 23¢& 764 25 59.2+14.4

Table 18 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with S€G (4 g/kg).

Rats 1 5 3 4 5 6 Mean+SE.
Paramete
Chax (ng/mL) 407.7264.5195.9116.3396.0142.5 253.8 +51.2
T max (Min) 60 40 40 40 40 40 43.3+3.3
AUCq. (ug * min/mL) 128.6 72.5 62.3 31.0 91.6 355 70.3+14.9
MRT (min) 213.0198.0 210.2 194.1 197.€ 191.1 200.7+ 3.€

Table 19 Cyclosporine blood concentrations (ng/nof)six rats after oral
administration of cyclosporine (2.5 mg/kg) with S€G (8 g/kg).

Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
20 1315 154 30.8 37.0 354 84.3 50.0 + 20.7
40 167.4 439 4354 359 37.3 989 64.0 £ 25.9
60 149.7 344 274 33.0 27.9 90.0 545 + 23.8
180 140.4 27.8 39.0 28.4 30.9 60.0 53.3+21.9
300 896 164 40.3 10.0 83 421 32.9+15.3
54(C 47.1 10.1 35¢€¢ 44 7.7 25. 22.€+9.2

Table 20 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with SEG (8 g/kg).

Rats ,  » 3 4 5 & MeantSE
Paramete
Cora (NQ/mML) 167.4 43.9 435 37.0 37.3 989 713+215
Ty (MIN) 40 40 40 20 40 40 36.7+33

AUCo. (ug * min/mL)  55.1 11.1 20.4 951 9.5 27.8 222+7.2
MRT (min) 213.1209.§ 293.€ 170.¢ 186.1 205.5 213.1+ 17.Z
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Table 21 Cyclosporine blood concentrations (ng/nof)six rats after oral
administration of cyclosporine (2.5 mg/kg) with @seés SYGCT (4

g/kg).
Rats
Time 1 2 3 4 5 Mean = S.E.
(min)
20 261.1 116.1 108.6 53.2 245.2 156.9 +40.9
40 563.5 157.1 1829 549 398.0 271.3+91.9
60 576.8 135.2 201.8 425 3305 257.4 +92.6
180 340.6 90.5 1815 38.0 185.3 167.2 +51.6
300 204.7 59.2 1645 335 121.9 116.7 + 31.8
54C 100.7 36.1 715 18.C 76.C 60.4+ 14.¢

Table 22 Individual pharmacokinetic parameters gtlasporine after oral
administration of cyclosporine (2.5 mg/kg) with @sés of SYGCT

(4 g/kg).
Rats 1 5 3 4 5 MeantSE
Paramete
Crmax (Ng/ML) 576.8 157.1 201.8 54.9 398.0 277.7 +93.2
Tmax (MiN) 60 40 60 40 40 48.0+4.9
AUC;. (ng * min/mL) 146.7 40.8 79.9 179 89.3 749+22.1
MRT (min) 190.: 201.¢ 231.1 225.¢ 193.¢ 208.6+8.4

Table 23 Mean (£ S.E.) pharmacokinetic parametkecyadosporine in rats after
giving cyclosporine (2.5 mg/kg) alone and coadntrateon with 100
and 150 mg/kg of GZ to rats.

Treatment  Cyclosporine Cyclosporine + Cyclosporine +

Paramete| alone GZ 100 mg/ki  GZ 150 mg/k
T max (MiN) 50.0 +4.5 56.7 + 3.3 40.0 +0.0
Crnax (Ng/ML) 1046.7 + 12824 295.6 +32.8 534.3+1343
AUC. (g - min/mL) 252.2 +28.1 51.6 +7.7 137.2 +28.8
MRT (min) 187.6+ 6.2 198.2+10.€ 202.2 +5.

Values are means S.E. Means in a column without a common superscript
differ, p<0.05.
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Table 24 Mean (£ S.E.) pharmacokinetic parametkecyadosporine in rats after
giving cyclosporine (2.5 mg/kg) alone and coadntratson with LD
containing 100 and 150 mg/kg of GZ to rats.

Treatment| Cyclosporine| Cyclosporine + Cyclosporine +
Paramete| alone LD (100 mg/kg of GZ|LD (150 mg/kg of GZ
Tmax (MinN) 50.0 + 4.5 56.7 + 3.3 33.3+6.7
Crmax (ng/mL) 1046.7 +1283 696.7 +115.1 195.6 + 85.8
AUCq. (ug - min/mL)| 252.2 +28.1 | 102.9 +23.8 54.9 +22.2
MRT (min) 187.6+6.2° | 154./+14.2" 213..+4.2

Values are means S.E. Means in a column without a common supersdiifer, p<0.05.

Table 25 Mean (x S.E.) pharmacokinetic parametkecydosporine in rats after
giving cyclosporine (2.5 mg/kg) alone and coadntiateon with 4 and
8 g/kg of SYGCT to rats.

Treatment Cyclosporine | Cyclosporine +| Cyclosporine +

Paramete| alone SYGCT (4 g/kg | SYGCT (8 g/kg
Tmax (MIN) 50.0+4.5 43.3+6.7 36.7 +3.3
Crmax (Ng/ML) 1046.7 + 1284 253.8+51.2 71.3+218
AUCq (ug - min/mL) | 252.2+281 | 70.3+14.9 2224772
MRT (min) 187.£+6.2 200.7+ 3.6 213.1+17.4

Values are means S.E. Means in a column without a common supersdiifer, p<0.05.

Table 26 Mean (+ S.E.) pharmacokinetic parametbecyadosporine in rats after
giving cyclosporine (2.5 mg/kg) alone and coadnrateon with single
dose and 7 doses of 150 mg/kg of GZ to rats.

: Cyclosporine +| Cyclosporine +
Treatment| Cyclosporine GZ 150 mg/kg| GZ 150 mg/kg
Parameters alone )
(single dose (7 doses
Tmax (Min) 50.0x4.5 40.0 £ 0.0 46.7 + 4.2
Cmax (Ng/mL) 1046.7 £128.4 534.3+134.3| 749.9+£149.5
AUC,; (ug - min/mL) 252.2+28.1 | 137.2+28.6 | 203.5+35.0
MRT (min) 187.6£6.3 202.2 +£5.! 210.(+£ 7.7

Values are means S.E. Means in a column without a common supersdiifer, p<0.05.
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Table 27 Mean (£ S.E.) pharmacokinetic parametkecyadosporine in rats after
giving cyclosporine (2.5 mg/kg) alone and coadntratson with single
dose and 7 doses of LD containing 150 mg/kg of &Giats.

Treatment! Cvclosporine Cyclosporine + LDCyclosporine + LD
yclosp (150 mg/kg of GZ,(150 mg/kg of GZ,
Parameters alone :
single dose 7 doses

T max (MiN) 50.0 +4.5 33.3+6.7 34.0+4.0
Crmax (Ng/ML) 1046.7 + 1282 195.6 +85.8 89.6 + 20.9
AUCq. (ug - min/mL)| 252.2+28.1 | 54.9+22.% 255+5.8
MRT (min) 187.6+6.2 213..+4.2 2245+7.2

Values are means S.E. Means in a column without a common supersdiifer, p<0.05.

Table 28 Mean (+ S.E.) pharmacokinetic parametecydosporine in rats after
giving cyclosporine (2.5 mg/kg) alone and coadntratson with single
dose and 7 doses of 4 g of SYGCT to rats.

Treatment  Cvclosporine Cyclosporine +| Cyclosporine +
yclosp SYGCT (4 g/kg,| SYGCT (4 g/kg,
Parameters alone )
single dose 7 doses
Tmax (MinN) 50.0 + 4.5 43.3+6.7 48.0+4.9
Crnax (Ng/ML) 1046.7 + 1283 253.8+51.2 277.7+93.2
AUCq. (ug - min/mL)| 252.2 +28.1 70.3+14.9 749 +22.%
MRT (min) 187.6+ 6.2 200.7+ 3.€ 208.€+ 8.4

Values are means S.E. Means in a column without a common supersdiifer, p<0.05.

Table 29 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with water.

Rats
Time 1 2 3 4 5 6 Mean * S.E.
(min)
15 0.26 0.18 0.14 0.24 0.37 0.32 0.25 +0.03
30 0.18 0.12 0.12 0.18 0.38 0.18 0.19 +0.04
60 0.13 0.12 0.08 0.14 0.29 0.14 0.15+0.03
120 0.08 0.10 0.04 0.08 0.16 0.10 0.09 +0.02
240 0.06 0.07 0.02 0.07 0.19 0.16 0.10 £0.03
480 0.07 0.05 0.04 0.02 0.07 0.01 0.04 +0.01
720 0.05 0.04 0.03 0.02 ND ND 0.02 +0.01

1440 ND ND ND 0.01 0.01 ND 0.00 + 0.00
198( ND ND ND ND 0.01 ND 0.0C+ 0.0C
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Table 30 Individual pharmacokinetic parameters ddthuotrexate after oral
administration of methotrexate (5.0 mg/kg) with rdb six rats.

Rats 4, 3 4 5 6 MeantSE
Paramete
Cnax (uMol/L) 0.26 0.18 0.14 0.24 0.38 0.32 0.25+0.04
Tmax (Min) 15 15 15 15 30 15 175%25
AUCq, (umol » minL)  54.6 49.2 28.8 41.0 84.2 542 52.0+7.6
MRT (min) 299.£ 279.¢ 306.2 206.€ 179.2 168.¢ 240.2+ 25.

Table 31 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with glycyrrhizin (75fkg).

Rats
Time 1 2 3 4 5 6 Mean * S.E.
(min)
15 0.32 0.32 0.38 0.26 0.16 0.31 0.29 +0.03
30 0.23 0.26 0.34 0.22 0.13 0.28 0.24 £0.03
60 0.15 0.18 0.21 0.17 0.09 0.22 0.17 £0.02
120 0.05 0.21 0.11 0.12 0.06 0.13 0.11 £0.02
240 0.05 0.11 0.04 0.11 0.03 0.09 0.07 £0.01
480 0.09 0.10 0.02 0.07 0.09 0.08 0.08 £0.01
720 0.10 0.03 0.01 0.09 0.06 0.01 0.05 +0.02

1440 0.14 0.02 0.01 0.14 0.12 0.02 0.08 +0.03
198( 0.1C 0.0 0.01 0.1C 0.0t ND 0.0t + 0.02

Table 32 Individual pharmacokinetic parameters adthutrexate after oral
administration of methotrexate (5.0 mg/kg) with aylgrhizin (75
mg/kg) to six rats.

Rats
Paramete 1 2 3 4 5 6 Mean = S.E.
Chax (umol/L) 0.26 0.32 0.38 0.26 0.16 0.31 0.29+0.03
Tmax (MIN) 15 15 15 15 15 15 15.0+0.0

AUCq.(umol - min/L) 215.0 116.6 42.3 222.3 159.7 58.4 135.7 +31.3
MRT (min) 1063.:547.¢ 117.(1018.21058.1 184.: 664.¢+ 181.]
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Table 33 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with glycyrrhizin (16@/kg).

Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
15 0.09 0.12 047 0.34 0.25 0.25 0.25+0.06
30 0.13 0.14 0.38 0.32 0.24 0.31 0.25+0.04
60 0.17 0.10 0.22 0.19 0.20 0.27 0.19+£0.02
120 0.16 0.11 0.16 0.07 0.12 0.24 0.14 £0.02
240 0.25 0.08 0.26 0.03 0.12 0.21 0.16 £ 0.04
480 0.22 0.17 0.19 0.14 0.23 0.09 0.17 £0.02
720 0.04 0.04 0.02 0.10 0.19 0.03 0.07 £0.03
1440 ND 0.03 0.03 0.03 0.08 0.08 0.04 £0.01
198( ND ND ND 0.08 0.0z 0.01 0.0z+0.01

Table 34 Individual pharmacokinetic parameters ddthatrexate after oral
administration of methotrexate (5.0 mg/kg) with gjsrhizin (150
mg/kg) to six rats.

Rats 3 4 5 6 MeanzSE.
Paramete
Crnax (uMoOl/L) 0.25 0.17 0.47 0.34 0.25 0.31 0.30+0.04
Tmax (MiN) 240 480 15 15 15 30 132.5+78.4
AUCq.(umol - min/L) 128.9 104.6 152.7 146.6 252.8 171.4 159.5 + 20.8
MRT (min) 325.( 516.F 381.¢ 733.F 722.7 649.F 554.6+71.F

Table 35 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with 7 doses of glyhyin (150 mg/kg).

Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
15 0.69 0.51 059 0.47 054 0.30 0.52 +£0.05
30 0.61 065 0.75 0.31 0.72 0.44 0.58 £ 0.07
60 0.54 0.79 0.89 0.23 0.92 041 0.63+0.11
120 0.39 0.66 0.73 0.07 0.59 0.27 0.45 +0.10
240 0.26 0.29 0.26 0.03 0.22 0.33 0.23+£0.04
480 0.21 0.20 0.21 0.05 0.28 0.38 0.22 £0.04
720 0.04 0.05 0.03 0.04 0.15 0.23 0.09 +0.03

1440 0.01 0.08 0.04 0.04 0.09 0.08 0.06 £0.01
1980 0.01 0.01 0.04 0.01 0.06 0.11 0.04 £0.02
2880 0.01 0.01 0.03 0.04 0.05 0.08 0.04 +0.01
342( 0.01 0.01 0.0z 0.0z 0.0t 0.0z 0.0z + 0.0C
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Table 36 Individual pharmacokinetic parameters adthutrexate after oral
administration of methotrexate (5.0 mg/kg) with “bsds of
glycyrrhizin (150 mg/kg) to six rats.

Rats 4 » 3 4 5 6 MeantSE
Paramete
Cnax (uMol/L) 0.69 0.79 0.89 0.47 0.92 0.44 0.70+0.08
Tmax (Min) 15 60 60 15 60 30 40.0+9.2
AUCq.(umol - min/L) 185.5 270.2 310.6 139.3 420.0 483.8 301.6 + 54.2
MRT (min) 243.% 385.2 608.: 1204.: 797.7 981.¢ 703.5 + 148.:

Table 37 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with LD containing 75g/ky of

glycyrrhizin.
Rats
Time 1 2 3 4 5 6 Mean * S.E.
(min)
15 0.20 0.17 0.14 0.35 0.31 0.23 0.23 +£0.03
30 0.21 0.17 0.15 0.34 0.20 0.19 0.21 £0.03
60 0.14 0.13 0.12 0.24 0.14 0.15 0.15+0.02
120 0.03 0.07 0.04 0.09 0.06 0.07 0.06 £0.01
240 0.06 0.05 0.09 0.05 0.04 0.05 0.06 £0.01
480 0.04 0.01 0.08 0.06 0.05 0.02 0.04 £0.01
720 0.01 0.03 0.03 0.04 0.01 o0.07 0.03+0.01
1440 0.08 ND 0.11 0.06 0.03 0.07 0.06 £0.02
198( 0.0e 0.0¢ 0.0z 0.11 ND 0.07 0.0+ 0.0z

Table 38 Individual pharmacokinetic parameters ddthuotrexate after oral
administration of methotrexate (5.0 mg/kg) with lddntaining 75
mg/kg of glycyrrhizin to six rats.

Rats
Paramete 1 2 3 4 5 6 Mean + S.E.
Chax (umol/L) 0.21 0.17 0.15 0.35 0.31 0.23 0.24+0.03
Tmax (MIN) 30 15 30 15 15 15 20.0+ 3.2

AUCq(umol - min/L) 127.7 97.4 139.0 141.9 725 131.2 118.3+11.2
MRT (min) 1045.(1C11.C 970.c 973.C 525.& 998.1 920.c+ 79.7
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Table 39 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with LD containing 1%0g/kg of

glycyrrhizin.
Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
15 0.34 055 0.32 0.39 0.25 0.36 0.37 £ 0.04
30 0.47 046 0.25 0.38 0.46 0.23 0.38 £+ 0.04
60 0.35 0.32 0.29 0.31 0.53 0.15 0.33+0.05
120 0.17 0.29 0.11 0.27 0.22 0.17 0.21 £+ 0.03
240 0.05 0.11 0.08 0.03 0.14 0.13 0.09 £ 0.02
480 0.01 0.16 0.11 0.05 0.07 0.14 0.09 £ 0.02
720 ND 0.05 0.03 0.01 0.06 0.06 0.04 +0.01
1440 ND 0.14 0.09 0.01 0.17 0.16 0.10 £0.03
198( ND 0.11 0.0¢ ND 0.0¢ 0.0¢ 0.05+ 0.0z

Table 40 Individual pharmacokinetic parameters ddthutrexate after oral
administration of methotrexate (5.0 mg/kg) with IcbBntaining 150
mg/kg of glycyrrhizin to six rats.

Rats

1 2 3 4 5 6 Mean = S.E.
Paramete
Crnax (uMoOl/L) 0.47 0.55 0.32 0.39 0.53 0.36 0.43+0.04
Tmax (Min) 30 15 15 15 60 15 250+7.4
AUC,.(umol - min/L) 56.9 309.6 202.9 78.5 251.9 235.4 189.2 +41.0
MRT (min) 103.¢ 856.¢ 874.( 252.: 894.7 943.¢ 654.2+ 152.:

Table 41 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with 7 doses of LD eaminhg 150 mg/kg

of glycyrrhizin.
Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
15 0.15 0.09 0.23 0.04 0.10 0.08 0.12 £0.03
30 0.37 0.22 0.24 0.21 0.32 0.11 0.25+0.04
60 0.50 0.19 0.25 0.28 0.36 0.14 0.29 £0.05
120 0.38 0.08 0.25 0.12 0.30 0.09 0.20 £0.05
240 0.17 0.08 0.13 0.11 0.09 0.12 0.12 +£0.01
480 0.22 0.13 0.28 0.12 0.06 0.20 0.17 £0.03
720 0.18 0.10 0.23 0.12 0.08 0.16 0.15+0.02

1440 0.25 0.06 0.10 0.08 0.06 0.10 0.11 £ 0.03
198( 0.01 0.0¢ 0.0z 0.0c 0.0¢ 0.04 0.04+ 0.01
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Table 42 Individual pharmacokinetic parameters adthutrexate after oral
administration of methotrexate (5.0 mg/kg) with @sds of LD
containing 150 mg/kg of glycyrrhizin to six rats.

Rats 4 5 3 4 5 6 Mean+SE.
Parameer
Cnax (uMol/L) 0.50 0.22 0.28 0.28 0.36 0.20 0.31+0.04
Tmax (Min) 60 30 480 60 60 480 195.0+90.2
AUCq.(umol - min/L) 327.1 229.1 312.0 215.9 174.9 296.8 259.3 + 25.0
MRT (min) 703.€ 1200.( 712.7 942.F 739.€ 1177.2 912.7+ 943

Table 43 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with SYGCT (4 g/kg).

Rats
Time 1 2 3 4 5 6 Mean * S.E.
(min)
15 0.14 0.23 0.30 0.27 0.19 0.20 0.22 +0.02
30 0.15 0.18 0.28 0.20 0.14 0.19 0.19+£0.02
60 0.14 0.22 0.24 0.18 0.14 0.16 0.18 £0.02
120 0.07 0.18 0.08 0.13 0.04 0.07 0.10 £0.02
240 0.05 0.12 0.05 0.07 0.06 0.07 0.07 £0.01
480 0.09 0.17 0.13 ND 0.06 0.13 0.10 £0.02
720 0.07 0.07 0.13 ND 0.02 0.10 0.07 £0.02

1440 0.08 ND 0.20 ND 0.02 0.06 0.06 +0.03
198( 0.0/ ND 0.0z ND ND 0.01 0.0z+0.01

Table 44 Individual pharmacokinetic parameters ddthuotrexate after oral
administration of methotrexate (5.0 mg/kg) with S (4 g/kg) to

Six rats.
Rats 1, 3 4 5 6 MeanzS.E
Paramete -
Chax (umol/L) 0.15 0.23 0.30 0.27 0.19 0.20 0.22+0.02
Tmax (MiN) 30 15 15 15 15 15 17.5+25

AUC.(umol - min/L) 151.6 104.4 262.8 32.6 57.9 134.2 123.9 + 33.3
MRT (min) 976.: 321.1 974.C 95.C 479.( 633.7 579.C+144.¢
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Table 45 The serum concentrationmpl/L) of six rats after oral administration
of methotrexate (5.0 mg/kg) with SYGCT (8 g/kg).

Rats
Time 1 2 3 4 5 6 Mean = S.E.
(min)
15 0.19 0.28 0.10 0.08 0.23 0.17 0.18 £0.03
30 0.10 0.18 0.09 0.10 0.20 0.26 0.16 £0.03
60 0.10 0.26 0.08 0.09 0.17 0.26 0.16 £0.03
120 0.05 0.10 0.03 0.09 0.15 0.19 0.10 £0.02
240 0.04 0.08 0.06 0.06 0.11 0.08 0.07 £0.01
480 0.09 0.10 0.10 0.08 0.14 0.08 0.10+0.01
720 0.04 0.04 0.07 0.07 0.07 0.06 0.06 £0.01

1440 0.07 0.09 0.06 0.06 0.04 0.03 0.06 £0.01
198( 0.04 0.0¢ 0.0¢ 0.0t 0.0¢ 0.0z 0.0£+0.01

Table 46 Individual pharmacokinetic parameters ddthutrexate after oral
administration of methotrexate (5.0 mg/kg) with SIG(8 g/kg) to
Six rats.
Rats

1 2 3 4 5 6 Mean = S.E.
Paramete

Crnax (uMoOl/L) 0.19 0.28 0.10 0.10 0.23 0.26 0.19 +0.03
Tmax (Min) 15 15 15 30 15 30 20.0%3.2
AUC,.(umol - min/L) 117.0 154.1 132.2 130.5 157.5 123.9 135.9+6.7
MRT (min) 954.¢ 868.F 948.7 907.f 734.¢ 599. 8357+57.F

Table 47The serum concentrationgnfol/L) of five rats after oral administration
of methotrexate (5.0 mg/kg) with diclofenac (25 kap/

Rat:
Time 1 2 3 4 5 Mean = S.E.
(min)
15 0.41 036 038 0.36 0.35 0.37 £0.02
30 0.29 030 0.37 042 0.20 0.32 £0.08
60 0.20 0.28 0.29 0.35 0.26 0.28 £ 0.05
120 0.12 052 0.33 0.33 0.33 0.33+0.14
240 0.08 0.12 0.13 0.20 011 0.13+0.04
480 0.14 0.19 0.09 0.30 0.14 0.17 £0.08
720 0.07 0.09 0.08 0.12 0.08 0.09 +£0.02
1440 0.05 0.09 0.12 0.10 0.04 0.08 +£0.03

198( 0.04 0.04 0.0z 0.0¢ 0.0c 0.0z+ 0.01
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Table 48 Individual pharmacokinetic parameters adthuotrexate after oral
administration of methotrexate (5.0 mg/kg) with loienac (25
mg/kg) to five rats.

Rats 4 2 3 4 5  Mean+SE.
Paramete
Cnax (uMol/L) 041 052 038 042 0.35 0.42+0.03
Trmax (MiN) 15 120 15 30 15 39.0+20.5
AUCq.(umol - min/L) 156.4 249.5 2212 299.7 176.3 220.6 +25.7
MRT (min) 720.7 672.¢ 759.( 672.f 597.6 684.E+27.1

Table 49 Mean (£ S.E.) pharmacokinetic parametensethotrexate in rats after
giving methotrexate (5.0 mg/kg) alone and coadrivati®n with 75
and 150 mg/kg of GZ to rats.

Treatments MTX with GZ  MTX with GZ
Paramete| MTX alone (75 mg/kg (150 mg/kg
Tmax (Min) 17525 15.0+0.0 132.5+78.4
Ciax (umol/L) 0.3£0.0 0.3£0.0 0.3£0.0
AUC, (umol - min/L) 520+7.6 1357+31.83 159.5+20.8
MRT (min) 240.2+ 254 664.¢+181.] 554.6+71.5

Values are means S.E. Means in a row without a common supersciffegrdp < 0.05.

Table 50 Mean (£ S.E.) pharmacokinetic parametensethotrexate in rats after
giving methotrexate (5.0 mg/kg) alone and coadmmai®n with LD
containing 75 and 150 mg/kg of glycyrrhizin to rats

Treatments MTX alone  MTX with LD MTX with LD

Paramete| (75 mg/kg (150 ng/kg)
Tmax (MiN) 175+25 20.0 +3.2 25.0+7.4
Crnax (umol/L) 0.3+0.6 0.2+0.0 0.4+0.0
AUC;.1950 (umol + min/L) 520+7.6 161.0+19.7 189.2+410
MRT (min) 240.2+ 2544 12456+ 155.¢ 654..+152.2

Values are means S.E. Means in a row without a common superscifferdp < 0.05.

Table 51 Mean (x S.E.) pharmacokinetic parametensathotrexate in rats after
giving methotrexate (5.0 mg/kg) alone and coadriati®n with 4 and
8 g/kg of SYGCT to rats.
Treatments MTX alone MTX with SYGTT MTX with SYGTT

Paramete| (4 g/kg (8 g/kg
Tmax (Min) 175+£25 175+£25 20.0+3.2
Ciax (umol/L) 0.3+£0.0 0.2+0.0 0.2+0.0
AUC.1980(umol - min/L) 52.0+7.6 123.9 +33.3 135.9 +6.7
MRT (min) 240.2+ 254 579.0+144.¢ 835.7+57.2°

Values are means S.E. Means in a row without a common superscifferdp < 0.05.
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Table 52 Mean (x S.E.) pharmacokinetic parametensathotrexate in rats after
giving methotrexate (5.0 mg/kg) alone and coadrrai®n with
single does and 7 soses of 150 mg/kg of GZ to rats.

Treatments MTX with GZ MTX with GZ
MTX alone .

Paramete! single dos 7 dose
Tmax (MiN) 175+25 1325+784 40.0+9.2
Crnax (Lmol/L) 0.3+0.6 0.3+0.6 0.7+0.%
AUC 1650 (umol + min/L) 520+7.6 159.5+20.8 301.6+54.2
MRT (min) 240.2+ 254 5548+71. 703.F+148.2"

Values are means S.E. Means in a row without a common superscifferdp < 0.05.

Table 53 Mean (x S.E.) pharmacokinetic parametensathotrexate in rats after
giving methotrexate (5.0 mg/kg) alone and coadrrai®n with
single dose and 7 doses of LD containing 150 mgfkgZ to rats.

Treatments MTX with LD MTX with LD
MTX alone :

Parametel single dos 7 dose
Tmax (MiN) 175+25 25.0+7.4  195.0+90.2
Crnax (Lmol/L) 0.3+0.6 0.4+0.0 0.3+0.6°
AUC 1650 (umol + min/L) 52.0+7.6 189.2+418 259.3+250
MRT (min) 240.2+ 254 654.:+152.° 9127+94.2

Values are means S.E. Means in a row without a common supersciffegrdp < 0.05.

Table 54 Mean (£ S.E.) pharmacokinetic parametensethotrexate in rats after
giving methotrexate (5.0 mg/kg) alone and coadrivati®n with 25
mg/kg of diclofenac.

Treatments MTX + diclofenac
Paramete| MTX alone 25 mg/ke
T max (MiN) 175+25 39.0 +20.5
Crmax (umol/L) 0.3+0.0 0.4+0.0
AUC 1680 (Mol - min/L) 52.0+7.6 220.6 +25.7
MRT (min) 240.2+ 25.2 648.5+27.1

Values are means S.E. ** p<0.01, ** p<0.001.
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