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(PE 2 DA e Bl ER 2y T sk B Eilgs 2y L motss oo, Big 201203)

FE.: B RN R N ATART P £ 00 BR85S P B 1 69 3 4]V A & 3T Beagle K AT & £ i BRAX 5 1
HEGFEFER., FiEk EAFBEAR T INFRHA 1.5 ~150 mg- L', CYP3A4 Fp 4] 7 8 B = & CYP2D6
PR ERT , AN £ RAATERF 30 min, B £V EGKB 4 2-2 TIH-1,5- = F 33 3-= K Kb
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Waters Alliance 2695 = %% 9% #H {2 1% 1Y , Premier XE
iR MassLynx 4. 1 3 f4F) 2436 [F Waters 23] ™
5h s ST-16R 5 5.0 M1 35 [E ThermoFisher 2 &) 5=
i ; CPTOOMX 8 38 5.0 1L ok 35 [ Hitachi 280 /] 7™ i 5
SIHHL N TKA 24w 77 i XW-80C BT iR 15 4 M
FIBBERIRAALAST 0 ZHWY-100C A 1HE i i
ViR et IR BT AR 2 FL P

1.3 AiEHIBECH

AR KCLO. 1 mol - L™ 513K 2% frif &5
KCl 0. 1 mol -+ L™", Tris 0. 1 mol - L™" 5 EDTA
1.0 mmol-L™",pH 7. 4 ; FEUCE V7 28 0P 5 R iR
470.1 mol-L™" 55 EDTA 1.0 mmol -L.™",pH 7. 25 ; fsckr
At B W 5 TREME 0.25 mol-L™" 28 1B 5 %
LT FEWS 200 nmol - L™ (il Z IR TR - BF 4 RV
HEEZ A 1 gL' 5 Tris-HC1 0. 1 mol-L™",

1.4 HPLC-MS/MS MEFiE#IE L R EDEIR
HIREMEER
1.4.1 HPLC-MS/MS {llE 7 %

W R VD IR 5 A ) EDDP (1 i
K1 HPLC-MS/MS #4743 Bl o A5 25 R4 T
A% Waters Symmetry Cig 3.5 pm £, H iR K
40°C. WBAHN 0. 1% FIR: ZHE (% 0.1% HiR) ,
BEEELERE (0 ~0.9 min:70:30,1.0 ~3.5 min:20: 80,
3.6 ~6 min:70:30 ), F# K 0.4 ml-min ", JEFE
5ule B NEFER SR ER . B
MAEHLER 2.7 KV, ZERHEE R 2.00 V, TSR
&2 300°C, B Y5 B2 O 100°C, TR ol
600 L-h™" HEFL/CHi N SO L-h ™', Vbl [EDDP fl
BRI 2 I 1 B3 3 i S5 LR 1,

Tab.1 Parameters of mass spectrometry

Analyte Trace(m/z) Cone/V CE/eV
Methadone 310.16—223.14 15.00  26.00
EDDP 278.00—248.90 20.00  25.00
Acetaminophen 152.00—110.00 25.00 15.00

Acetaminophen is internal standard. CE: collision energy.

1.4.2 FWERKHTREENZE

BRSBTS 0.2 ml, % Tris-HC 28 #ft
0.1 mol-L™" (pH 7.4) , \JHFUR{A& 0.5 g-L7",
NADPH 1 mmol - L™ S5 ¥} 10 pmol - L™", 37°C 4%
HTFRBEIFE 30 min J5 A 200wl 28 E R 200
Mo [RIEFHEF T AR AR T , IEH X OR & V) K
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DL EDDP TR AR5 PN AR X £ Bk 2 35 i 0 1 FH
L3k 7% EDDP [ by {8, 267 S VA i RR o

1.5 ZEZARRAEDFRINEDVEREREN
D 54 A
1.5.1 SAKRBNRE

WEERRN SRR 0.2 ml, 3 M dh P17 4b
PR, & Tris-HCL ZE0h% 0. 1 mol - L™ (pH 7.4) , AJIF
Wekifk 0.5 g- L', NADPH 1 mmol - L™, 2 Vb fifl
10 pmol L' ¥R A &K 1.5,5,15,50 F1
150 mg-L™" . BHEXT HRZLAK U & CYP3 A4 il 551
B 0.1,0.3,1,3 110 pwmol « L™ . CYP2D6 #3
Z5J87°0.05,0.15,0.5,1.5 F15 pmol - L' DI IR A
PRI REE 0. 1,0.3,1,3 F1 10 pmol - L' 525
70.05,0.15,0.5,1.5 F15 pmol - L', A H
WRPHCIEE RN 1% (V/V)

FE37°C F Wi F 10 min, fil A NADPH J57£
37CAIE IR M E 30 min, FEAHRIAZ&0F T 47
XTHRZH (AN 39548 sl NADPH) 1 6 o
1.5.2 ##mTstiE R EDDP filE

JEE 30 min f5, A 200 wl 28 0E K2 1k I .
WAJE 3 min, 21 913 x g T &40 10 min, B FVE 5 pl
HERESM AT EDDP 5
1.5.3 3¢5 R x4 £ ERACEHD HI4E AR E

NJFARRE A SE VD H AR A e 2 B vz i
PELIAN TR B2 A0 (5528 sl BHMET R £77E 2%
A4 EDDP [ A B SRR T B (TC i 48
F) H EDDP 1 A= B 2 0 H 43 Lok ROR.
GraphPad Prism 5 #E RIS, I 15 1C,, .
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1.875 g+ kg™ (40 AH 24 F 1l R A A H 5 K A 2
0.245 g-kg "By 3, 10 130 %), 4540 4 H, Wik &
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o 1dsk45 4 Beagle RAK T & I 15 R 4L = )T
it (mg) /fR BT (g) x 100,

1.6.2 Beagle XM AR H & R E B IRENE

P 1) Beagle R JIF2H SUFE R K b 5 15
IR VK E A ST G il A1 K G 515K
BLH 5 21 5o e 45 1 i 21 3% 9000 x g &5 40>
25 min, WAE I, R UOEY . LI,
105 000 x g#5.0> 70 min, F-2F IS, AR ETTF
SR EEF? J5 105 000 x g 2.0 45 min, F2 E
TR A UTTE Y o 2515 20 R OB,
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Fig.1 Metabolic stability of methadone and its metabolite EDDP. A. blank, B: negative control (without NADPH) , C: sample incuba-
ted for 0 min, D sample incubated for 30 min. 1. metabolite EDDP; 2. methadone; 3. internal standard: acetaminophen.
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1.52 pmol-L ™" ;28R T ICy, 4 12. 41 pmol - L7
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Fig.2 Inhibition of Jitai tablets (JTP) , quinidine and ke-
toconazole on methadone demethylation. x +s, n=3.

2.3 FERAWMEDIRERELKRFHNESER
2.3.1 Beagle KRN EHNERIRE

Beagle R Bt R E L K AH A BCA 320
731 Beagle R JHWCRLAR S FU R E ANk 2 iR, 3F
ZEH0.1875, 0.625F1 1. 875 g-kg " 41T i & Jz 2k
FIW S R i A e B 22 570 R & A
1.875 g-kg ™ 4L R B IE G IRAL9129% |, 1B 3%
RTFERT B (P <0.05); 55 % v 0. 1875 F
0.625 g-kg ™" 41 55 1 Xk HA 410 Lb 2445 18 K A0
PAHTLG #2257

Tab. 2  Effect of JTP on liver mass, liver index and
protein concentration in Beagle dog liver microsome with
methadone

JTP/ Liver mass/ Protein concentration/

- . Liver index foL-!

0 238 52 2.19£0.36 11.02 £0.48
0.1875 219 +23 2.61£0.25 12.30 +1.68
0.625 241 +4 2.72 £0.11 13.34 £1.73
1.875 263 +37 2.82£0.23* 11.56 £0. 15

Liver index = liver mass ( mg)/body mass (g) x 100. x +s, n =4.

*P<0.05, compared with JPT 0 g-kg ™' group.

2.3.2 FERAMNEDHREFECRBENIFESER

F3 JUZER 0.1875, 0.625 F11.875 g-kg ™!
24 Beagle RAohr A b SEVPERA 7 ) EDDP [ 4 B
A DL SRS B2 T 28 0. 1875, 0.625 Fil
1.875 g-kg ™' 41 Beagle RACki{AH 35 VDR 25 H 361k
SN AR 3 AR RE ) B SRR T Qi g
SIEH X M B, 5 28 R 1. 875 g-kg ™ ALY A A
A AU R AR (P <0.05)

JTP 0. 1875 F1 0. 625 g-kg " 4H v 35 Vb i 2 HH %
A SO A S g R AR RE T 5 R AR BT AR T g
J145 50 Sk v B BRZH Y 110% F1 128% , 102% Fil
132% , 133% F1 162% , 5% 5% BEZHAH EL IR UL 5k
EVEZESE M JTP 1,875 g-kg ™ 41 SE VR 25 HY 3%
ATV AL N AW [N WA RS R VAL N K AW i
F15r R T X B Y 175% , 198% 55 230% , 5
VR BRZE AR L B E 3 K (P <0.05) . 3 1E
A ARHTRE ) S AL AR R AR R I BRI T —
JE [R50 S AR o

T 28 ARG ST Host A H S VR 2 B AR
A BN RIE T, BoPs 28 A ZE IR IR 1 5 — 2k
BEZ SR VDR A K AT fig & AR 5L T CYP450 iyt
i 0 ) AE o Beagle K % 2 45 T UF & f
1.875 g-kg ™" CHIMF Il R4 H 35 K50 A 30 £i%)
36 JH 5 , ReME 5 L Ao 14 v 1% 55 YD R 2 R Sk Ak
JE o B Ts R A B IR i S E A T
P

Tab.3 Effect of JTP on metabolic rate, metabolic ability
and metabolic ability per body mass (BM) of methadone
demethylation

JTP/ Metabolic rate/
1 1 -1

Metabolic ability/
1 -1

Metabolic ability per BM/
1

g-kg™! cpsemin ' mg cps+min ~ ! mg cps+min~!+mg ~!pro-g -
0 0.49 £0.10 115 +£13 10.6 £0.8
0.1875 0.54 +0.14 117 £26 14.1 £3.3
0.625 0.63 +0.28 151 +66 17.2 £7.7
1.875 0.86+0.17~ 228 +62 24.4+5.6"

x+s, n=4. *P<0.05, compared with JTP 0 g-kg~" group.

3 iFig

AR R Al T8 AR W) 2 50 X 2 I 7 AR Y
W) AT 2 T B 2 T P e 24
P2 WA ELAE FIE S, 368 3 SR N ok A 1A 5%
MEA TSI AR I b AR T AR A s
ARSI WA EAE T R E B b, A
PR AR 2 BEAT 200 i 5 97 52 5, o A5 3 ad 00
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mRNA [ 26 35 P AT BF 5T 2 . AR BFSE
HPLC-MS/MS #F4745 0, R AR &, s il BE AR, &
HERR 2552 2205 R B T4 8 T P 25 A 1A
WSS o AT sP I R S8R F RSN ok
TRZR G, SCOR AR ] PRk, 45 SR O3 85 Ja Sh
WA 5T LA 25 K 25 25 15 Beagle KA JH- 13
BLAE N SR , R % S W B R KT Y i IS
PRSI B

SCHRFRIE L VP 3= 223 5 CYP3A4 5 CYP2D6
ML N-25 F L0 R R AR, CYP2CI8 2 5 3¢
VPR AR, AEIE AR 58 W7 AR b i 3 SR
B ARBESERH CYP2D6 55 CYP3A4 410 il 5] 4
JE T S50 e MR AR g B X R DLBGAIES2 3 R 48
SRRV IR 2 (HH 2= 5k
EDDP, A5 i LA EDDP (1) A A% LR PR 5
VPR O

FR 8 SCHR 8, OB A B 7 o 2 L A1 oy
52.5 mg - g "M T NT B B MR R R E B
20 g-kg ™' i UK R T O (R B
1 gekg ™' o TR TERTRORL AR b fil 1 21 0 5 i T
30 mge g HFRORIAAR . BFERH 200 mg-kg T B
HAEWRIFHEE A 100% 358 40y A 2, ) 48
F A T R T 2 B4 o R iR 30 mg - g K
Bl ASBESE P IFRORA U M 0.5 g L7 F 4 i
MVR R R 1.5 ~ 150 mg- L™", 24 A % 1 75 1k
AT IR B I e MR B o — RPN P ol (R ff 78 7 22
A B B R8BSz B FE AR Y B IR ST L, AR
SEERAETC AT B R ET 4 T AR B R JLA Rk, fE
BERRORID I SO AN 25 R B I A SR . SR VDI
RUBEL W ¥ 3K 5 7 36 e B R R ) AR P R BE Ry
150 ~200 pg- L' BORBT I i S 0E 5T o L v
2R BN 1 pmol - L™ (£345.9 pg-L7™") , 5
AR AT BE IR 3 ) SEBRv BE A Y o

ARBFFEFFZE R 150 mg - L™ ¥R B T % 55 U i 7
OB AR o (A I 1 P, A e P AN 2
PR A R VR . WE A& A 0. 1875 ~
1.875 g-kg ™' (MY TR ARG 271 3 ~30 i)
i, Beagle R ok {4 b i /s % SE VD ERAC I3 A — 2
(AR 195 1R . 5 28 A 7E Beagle K
EFI LR 4 2572 0. 1875 g-kg ™ (Y FIIfi bR
RN 3 65 , 4524 36 JilJ5 7 AR WLEE 2 Xf
FEVDA I B AU RN AR R A AR . ik
Il R A% FRUE T IR AT, AN 25 e A R Vb i 2 H 404G
WIS 25 A BEAE R . BRL T 28 A M) 36 VbR &
AP 25 [ SE VDR A RN, K IR RO 28
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Effect of Jitai tablets on metabolic activity of methadone
in human and Beagle dog livers

LAO Dong-hui, YAN Dong-ming, MA Jing
( Naitonal Shanghai Center for Drug Safety Evaluation and Research, Shanghai Institute of Pharmaceutical
Industry, Chinese Institute of Pharmacetuical Indusiry, Shanghai 201203, China)

Abstract; OBJECTIVE To evaluate metabolic inhibition potential of Jitai tablet (JTP) on
methadone in human liver and induction potential in Beagle dog liver for predicting drug-drug interac-
tions while coadministrating. METHODS JTP 1.5 — 150 mg-L™", positive inhibitors of CYP3A4
ketoconazole and positive inhibitor of CYP2D6 quinidine were added into human liver microsome
(HLM) incubation system with methadone for coincubation. Formation rate of EDDP ( a metabolite of
methadone ) indicated metabolic activity on methadone for inhibition evaluation. After Beagle dogs
were administered by JTP 0, 0. 1875, 0.625 and 1.875 g-kg ™' for 36 weeks, dog liver microsome
(DLM) was prepared. Methadone was added in DLM incubation system. EDDP formation rate and
metabolic ability in JTP groups were determined for induction evaluation of JTP on methadone.
RESULTS Significant inhibitory effect on methadone demethylation was found in ketoconazole,
quinidine, and ketoconazole + quinidine groups, but there was no inhibitory effect in JTP group. The
metabolic rate, metabolic ability and metabolic ability per body mass of methadone demethylation in
JTP 1.875 g-kg ™' group were greater than those in normal control group, and were 0.86 0. 17 vs
(0.49 £0.10) cps-min ' *mg ' protein, 228 +62 vs (115 +13)cps-min ' *mg ' protein, 10.6 +0. 8
vs (24.4 £5.6) cps-min~' +mg ™' protein-g ', respectively( P <0.05). CONCLUSION JTP
has no inhibitory effect on methadone metabolism in human liver. JTP shows certain inductive effect
on methadone metabolism in DLM.
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