LRt

T—iHERL Y 7a 72T 2712k b
HEFEROU A7 G 55T



W& e
H
JEEEA v e e e et et ettt ittt i e 1
BIE AL vF OTCERMY I v =) 7 ORFTEREE-ICET 5
BIERFEELE U 2 7 K7 ORI
g I T - 3
BN JFEE e i 4
I —2—1 FHZTTIE cccrereeerernterannieeatnitesnniteeanncenanns 4
I —2—2 éﬁﬁ%@%f@k@”@ﬁﬁ@ﬁj\iﬁ ............................. 4
I —2—3 FEFRAT cvcvevererommreeanniiiiiiiiiiiiiieenns 4
R R 1 e - - S 5
p e I T A 5
I —3—1 KtBEBZELHITEREIER  coccceerrrraeeeiiiiiiinaeenn 5
I —3—2 EIVEFHDPNGT  ceeereertenmmiiiiiiiiiiiiiiiiiiiiennnnnns 7
I =33 BIEAELHREGE ittt 10
[ —3—4 JaFEDBIER EBFERR  coveerrrriiiiiiiiiiiiiian. 10
[ —3—5 REMEIWERAL U ATKF coeeeereeeeeeeeaaatiiaaannns 11
g R 17
g T N - 19
U PASO ZNTHYrnT7 o) s 20X T 287/ A

A T~ 20
R TR X -7 7 5 S S S o Ny 5 =S 0P
M—2—1 ZEBRAFEE coecevrerenrerrntanrntencorsacensseensonsnns 79
M—2—2 SRR VBESEIEPETE  ceevrvcerenconsarencansneaneaeenns 79
M —2—3 JHEEZRAMFAT o crvvevreromeersnmeansareneaesneeeeneanns 23
M—2—4 SEMFAEAEFI D TR ceeveveereneonearoneaeneanenennns 23



I—2—5 Yv/7u7=F77BL04-Kigfbyr7a7xF270E |k P450

BERITET D Ry 7o Tal—gl o 23
’a‘%“ 3 ’Ef’ﬁ fﬁ:% ................................................... 24

O—3—1 & FP4501A2 BEWN3A4 KDY 7 v =) 7 KERLE S
ﬁi'lﬁ ................................................. 24

0—-3—2 YZ7ur7=x=F270t b P450 1A2 I3 25 SMERL IS %
1"—5 5&%{/"5)% .......................................... 28

0—3-3 v7ur7zF78L04 KB btyr7ue7=F7GEFTO
invivo (2B 5 AUC EFD T cevevereereeraeeeeeens 33
G S 35
N T N R R R R R 37
T 38
R TN DEE FFEFE ottt ittt ittt ittt 40
T 41
B HR o i i i i i i i it e 42

11



A BV TITLLT OlSEEZ FV Tz,

ALT Alanine aminotransferase

AST Aspartate aminotransferase

AUC Area under the blood concentration time curve
CI Confidence interval

P450 Cytochrome P450 (EC 1.14.14.1)

DMSO Dimethy sulfoxide

Em Emission

Ex Excitation

fup Plasma unbound fraction

G-6-P Glucose 6-phosphate

G-6-P DH Glucose 6-phosphate dehydrogenase

HPLC High-performance liquid chromatograghy

[1] Total concentration of inhibitor

K; Inhibition constant

K Michaelis constant

Kpn Liver-plasma concentration ratio

logP Octanol-water partition coefficient

NADP* Nicotinamide adenine dinucleotide phosphate, oxidized form
NADPH Nicotinamide adenine dinucleotide phosphate, reduced form
NSAIDs Non-steroidal anti-inflammatory drugs

OR Odds ratio

OTC Over-the-counter

P Water-octanol partition ratio

SD Standard deviation

uv Ultraviolet

U value Total interaction energy

Vimax Maximum veocity
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Table 1.

diclofenac formulation used.

Background of patients included in the study and the type of topical

Gel Tape Lotion Total

No. of patients 102,636 39,127 3,715 145,478

Male 39,646 16,705 1,342 57,693

Female 62,990 22,422 2,373 87,785

Age (years, mean + SD) 60.1 £20.1 57.4+20.7 60.1+20.1 59.5+20.7

Median age (years) 64 61 63 63

No. of patients with

adverse effects B 422 ! 580

Topical 144 410 7 561

Systemic 7 12 19

No. of adverse effects 160 428 595
Incidence of adverse effects

0.16 1.09 0.19 0.41

(%)
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Fig. 1. Incidence of adverse effects by topical formulations of diclofenac in each

age bracket.

Tape (@), gel (A), and lotion () formulations.



Table 2.

Types of adverse effects recorded in the study.

Classification Types of adverse effect Detail No. of Ratio
adverse
effects
Systemic adverse effect
Respiratory system
Asthma 8 1.3%
Asthma 4
Induced asthma 1
Cough 3
Feeling of dyspnea 3 0.5%
Feeling of dyspnea 2
Difficulty in breathing 1
Stridor 1 0.2%
12 2.0%
Others
Chill 1 0.2%
Edema 1 0.2%
Edema of the face 1 0.2%
Decrease in urinary
1 0.2%
volume
Tremor 1 0.2%
Dizziness 1 0.2%
Drug rash 1 0.2%
Uricatia 1 0.2%
8 1.3%
Subtotal 20 3.4%
Topical adverse effect
Dermal system
Dermatitis 486  81.8%
Contact dermatitis 445
Eczema 16
Flare 15
Rash 9



Table 2 (Continued).

Types of adverse effects recorded in the study.

Classification Types of adverse effect Detail No. of Ratio
adverse
effects
Red spots 1
Itching 41 7.1%
Feeling of stimulation 14 2.3%
Chapping 5
Dryness 3
Blister 7 1.2%
Blister 3
Pimples 4
Hypersensitivity 4 0.7%
Photosensitization 3
Hypersensitivity 1
Pigmentation 3 0.5%
Darkening of the skin 2
Parachroma 1
Peeled skin 3 0.5%
Swelling of disease 3 0.5%
Pain of the affected part 3 0.3%
Subcutaneous bleeding 1 0.2%
573 96.3%
Others
Stiffness 2 0.3%
2 0.3%
Subtotal 575 96.6%
Total 595 100%
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ERIIABICEEZ R L, —F, TV
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Table 3. Variate analysis of relationship between patient background and incidence

of adverse effects from topical formulation of diclofenac.

Variables Cases Patients studied p value
(n=595) (n = 144,883)
No. % No. %
Age (years) 65>= 402 67.6 68,670 474  p<0.0001*
64 < 193 324 76,213 52.6
Sex Female 418 70.3 87,367 60.3  p<0.0001*
Male 177 29.7 57,516 39.7
History of allergy ~ Yes 123 20.7 32,219 222 0.386
No 472 79.3 112,664 77.8
*p <0.05

I —3—4 J/rtEoRIVER & BE
Tr w7 =) 7 R R EE A RE O Rk

fEtr Ll AT w7 Bl o

XHoT-bDn, EOBEBLEIC

Tl IEE R

10

BITERICEE S92 Y 27 [H+13

HOE C B

P23 e U MR )

ntu&) %ﬂiﬁ o 77:_ (Table 4)



Table 4. Logistic regression analysis of relationship between medical history and

incidence of topical adverse effects from topical formulations of diclofenac.

Risk factor Cases Controls OR  95% CI p value
(n=561) (n=1,122)
History of allergy 115 194 1.18 091-1.54 0.200
Asthma 17 41 0.80 045-1.42 0.448
Allergic rhinitis 13 30 0.81 042-1.57 0.534
Atopic dermatitis 1 6 0.32 0.04-2.69 0.296
Rheumatoid arthritis 16 23 1.37 0.72-2.62 0.340
Systemic lupus
2 6 0.61 0.12-3.05 0.550
erythematosus
Sjogren's syndrome 2 3 1.27 0.21-7.63 0.798
Hypertension 111 195 1.17 0.89-1.52 0.257
Diabetes mellitus 41 96 0.86 0.59-1.26 0.435
Hyperlipidemia 44 61 141 094-2.11 0.096
Angina pectoris 12 16 1.48 0.69-3.17 0.310
Myocardial infarction 6 8 1.48 0.51-430 0.475
Cerebral infarction 22 30 1.58 0.90-2.78 0.115
Adjusted by age and sex.

[ —3—5 aHMEIERE Y 27 K7

EHMEWER 258 LT — AR 19 FEBI O BE L 7% Table 5127~ 9, 20D
55, PFREBR AR 7o DT AR ATRE 72 2 JEF A2 bR . BEAEIRE S L OV
BAEMSIERE L TR URT ¢y 7 ARG AT o To, EORER, e (v
AH: 13.3, 95%. (EHEHIXH: 2.40 — 95.5) 36 X OMFMZEE (F v Xtk 1.25, 95%.
fEEIXH: 1.02-1.55) BN¥ 7 a7 )7 RpTkEEHAMA oY 2 7K1 & LT
R BT (Table 6), & BT, EINEHFEBUEIAE B D OF 3K 2 45 A D 724K
B HEHRNCHE LT A, P u T2 OFRFIEFZETH D P450 209
LIS D P450 53 FFEDMRENE RIZ B G- 2 R3S O OFH 23588 & 4172 (Table 7)
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Table 6. Logistic regression analysis of risk factors for systemic adverse effects from
topical formulations of diclofenac.

Risk factor Cases Controls OR 95% CI p value
(n=17) (n=134)
No., No.,

mean+SD  mean + SD

Asthma 7 2 13.3 2.40-95.5 0.004*
Hypertension 1 5 0.36 0.03-3.74 0.391
Diabetes mellitus 1 4 0.50 0.05-5.13 0.556
Rheumatoid arthritis 1 1 1.94 0.11-33.9 0.650
Arrhythmia 1 1 2.02 0.11-37.5 0.637
Cataract 3 2 373 0.54-259 0.184
Glaucoma 1 1 1.98 0.11-35.6 0.643
No. of co-administered

5.1+3.6 32+£35 1.25 1.02-1.55 0.035%

systemic drugs

Two cases which could not confirm the number of co-administered drugs were
excluded from this analysis.
*p <0.05
Adjusted by age and sex.
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Table 7. Classification of drugs co-administered with topical formulations of

diclofenac in patients with systemic adverse effects.

Classification in  No. of co-administered systemic drugs

terms of drug Cases (n=17)

Controls (n = 34)

metabolism No. No.
P450 1A2 2 Theophylline, 0 None
Tizanidine
P450 2C8 Montelukast (3) None
P450 2C9 Glimepiride, Glimepiride (2),
Celecoxib, Warfarin (2),
Candesartan, Candesartan (2),
Etodolac, Valsartan, Celecoxib,
Meloxicam Meloxicam
P450 2C19 4 Lansoprazole, 4 Lansoprazole,
Omeprazole, Esomeprazole,
Rabeprazole, Rabeprazole,
Ticlopidine Ticlopidine
P450 2D6 1 Loratadine 4 Chlorpheniramine,
Metoprolol,
Risperidone,
Urapidil
P450 3A4 12 Etizolam (2), 21 Etizolam (3),
Amlodipine (2), Diltiazem (2),
Prednisolone (2), Brotizolam (2),
Tandospirone, Amlodipine (2),
Norethisterone, Diazepam (2),
Clotiazepam, Nifedipine, Benidipine,
Benidipine, Bicalutamide,
Donepezil, Lafutidine, Tolterodine,
Ethyl Loflazepate Quetiapine,
Clotiazepam,
Flunitrazepam,
Mosapride, Zonisamide
Conjugation 6 Sennoside A*B (3), 15 Aspirin (3),

Ranitidine,

15

Furosemide (3),



Table 7 (Continued).

formulations of diclofenac in patients with systemic adverse effects.

Classification of drugs co-administered with topical

Classification in  No. of co-administered systemic drugs
Cases (n=17) Controls (n = 34)

terms of drug

metabolism No. No.
Tamsulosin, Sennoside A+ B (2),
Ursodeoxycholic acid Acetaminophen,
Ezetimibe,
Fenofibrate,
Telmisartan,
Spironolactone,
Naftopidil,
Dihydrocodeine
Renal excretion 16 Methotrexate (2), 19 Pravastatin (4),
Famotidine (2), Digoxin (2),
Mecobalamin (2), Famotidine (2),
Ascorbic Acid (2), Metformin (2),
Pregabalin, Levocetirizine,
Olopatadine, Memantine,
Bepotastine, Methotrexate,
Metformin, Olopatadine,
Benfotiamine, Fexofenadine,
Pyridoxine, Benfotiamine,
Cyanocobalamin, Pyridoxine, Cimetidine,
Carteolol Cyanocobalamin
Others 5 Limaprost (2), 8 Limaprost (2),
Glutathione, Arotinolol,
Rosuvastatin, Epalrestat, Olmesartan,
Tulobuterol Pitavastatin,

Temocapril, Tulobuterol

These medicines were classified according to Guengerich and Rendic *" and Rendic

and Guengeric

h2

Two cases which could not confirm the number of co-administered drugs were

excluded from this analysis.
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AR TIE, HHTORFEFEREZIEA L, 7 v 7 o F 7 &R RANCS
FAEIERORBLIRIL E ZCBET 2 Y A7 R T 2iifk Lz, HEERERIE
ToHL. Vv EaT —7HORWERRBLERSMIAITEIZ T 5.7-6.8
EFRE R < (Table 1), RFTMERIER OREEN 65 mll Lo EEE ., BLOK
PECTHEILEZ > 72 (Table3), 7 —7HNIMATEITEL~T, MO B E S
N2 Z LRI, MEA: SITER Y 2 /e ORIERR B S 2 VMHMICH 5 2
MO INTWAER, YU a7 )y &R RA O T ER ITIZRIER O
ATREMER KOS ITIEDIGRE, HAIZ L » TIAIEA R 2B & L Hig S
iz, RHRNEREMES A 2a—T 3 —HED LD 1% 707 )7
TR U U AT E RO T ERARRERES T F S L OB IR Clk, mlmE (65 %
VIk) LIEmEimE (65 ki) ORUWEHORIRITLNLIL 427201 54% L
FlpEZ RO TR P KR TIIEF CORERRAEHL, v/7r 7=
T R EEAREA RN LSRR AR L LT L2 & T, F
HTIZHDHIEMBNE LT8Ry —BETEZOFRNY AR T Lo
T2 BRSNS,

vru7 o 7 R EEERRANY, BEAEWERIEAEZTRAND D
ZENG, 7R UK R TF OO 5 BE | ITiFEERE o T0D
P10 FE L TREXWMEDD B EBE ] IITEERG L R TV B DL, AN
BRI 10%% 7 A Y UK BEBEENED S P mw L &nb, SEANERICE T
HEHMORWERBBE X, 7TAEY U EBFITERO G023, N
ENEHEWHREEROY 27 KT Lotz Z b, s T EOBEEREZ 43
5 BE AR ORI OWTCIEHREEE2TOILERD D,

Bl NSAIDs Th D7 h7'ma 7 = %oy &3 2 R & AN )T
X, TAEY U R Y AR AR | BIREIAREIUE 20 2 E S S,
BT T e woy & T D R EE AN ISV TR, B ARREE DO
{EEHIEIRSC. ALT, AST LER-ZFEDRKMRAMIEE DI CEHICFEH SN TN D
2 ARIOFEIIAERN S, Uy a7 =T s R AR BT,
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BATOWRM CEFIZITRRHE I N TW2WEEEORWER LA TS Z &0 5
Loz,

JR AT B T AN 6 1 2 S VERME R O RN IERBHEE TE D, B
2, FAZEIZLDEANOLYBRBEEOHETHDH, REAIDA L H B a—7 4 —
LDZEDE, 1%V ru7=2F7F M) ULTSAOEREIZEITS AUC 1E, ik
AD AUC DFI 5 5L 72> TWD D, DR RIML P HEEDK 2 f512. 808 5
HCHER T % 72 EOIEMBYRER R T A —Z OB D FRIEMRBEEDIK T
PRSI, FUEGETHL LT RBEEN RIS & EH AN TR Z L NREE
EEZLID, FTo, P450 BIn 2RI L b EMREEDEL T oD, ¥
rva 7 =F 7 OREEEITHE S F F 7 1L P450 2C9 DERMTH % CYP2CY'3
REBERIED invitro\ZBIT 527 VT T2 A (Ve Kn) 13 BRI TH 5 CYP2CY™]
REHEAERICENT 10 450 1 THDHZERRESA TS P, &bI2, KE
FDA #4520 1 HEKEREOY-END 1.5 FROY 7 v 7 =) 7 [ EE A
Koy ZHEET, NIREHE (150 mg/H) OFh &S5 - 17 FREK»->
EENTWD X, ZhbDZ Lt RFTEE#EARA L W2 EHEAZE
L OWNIRE L [REO 2T RBEREIZRDATREMERH D,

BT, FRRCRIA SN ARE L OJFRIC L 2HEERREZE X D, K
FRIC L0 . REHENWERORBIFIZIERBIF T U CHFREERZ VN2 & n
B onElolo, TOERMMEBET DL, F h7 1k P450 5 FREOLE
ERDEEMN LI EO T\, ek, 7 v 7 =7 73R 3CE E, P450
209 DL LLL OFEY EOMABEEANERRE SN TWD 2, TR D
P450 4y 7REAFE L T 23 & OB AER Z i Z 9 rReME b S S s,
— I ORI 2 D EABEAERO Y A7 BNEE 5 2D L) @ik & AR
REeBE2HbEDL &, PPHENZEL STV EEEETIE, v7ue>
=7 OREEZZE L CTRHMRIERRBUICEE T 2 LERD 5,
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F5HT MG

Yrn7 =T 7GR RPTEER T — 7 /AN & S O EIS T 5 %A
BWERMN BB T D2 r — 23y b — LA X T =L RHELE, 7
77 =77 [ETEs R O ERIEMFEEIL, WEOBREREZ RS, G
NS WBEFIZRIER Y A7 N ERT 52 E0HLMNE 25T,
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=
P450 #0577 = F 7 L FOEREW N LT 25 2 A BEAER o " RE
PED RS

farax v

F1H A

<~

il

% < OFMFE AAF I —MRAYITEER OBLECEER T 2 & OFEMAEH 02
CHEET 2, ERAE L TASAG S, OTCHE LTHIlRE SN TV 53
AT uA RRMBSBEREAAI CTHHY 7 07 =) 7 OFEFEICBIT H5BLAEE
STETWD, AANX, BRAEIR, B Y v~TF . BEMEFHERSH AR OTE
IR END P, LLAanb, Y27 a7 =727 ORWERIZEL) DK 30%
THY, Z0H)HLEERLDOIZI%UTTHS Y,

EMIBWC, ¥Z7a 7o F 713 EICTF 7 2 A P4502C9 1280 4—6uM D
R Kn IET 4 -KER{bY 7 07 =5 712 (Fig. 2). —#B P450 3A4 12X 0 5-/Kkfi
by ra7 2t 7IcREEhs 2 ERRES TS 2 iz, vrn
T ORFHE LT TR IKEELY I T =) 45 OKERMEY 7
Tl U KK a7 = bR o5 P, &b, Yru v
JWRTNVr e U BAE LT, Ve T ORIGTRES v 2
EIma T =T IDT VNI e BRIE, vroa T e —F T A
PIORICBELRE L TS E WS @GNS 5 20D | Ora 7 o) o i liiing
P450 2C9 DIEE TH D72 D PAS0 Z3 FFED T 7 v 7 = F 7 OIRND S DIH
RAZI1T D IEMEZA%E & P4S0 2C9 LISLD |k P450 4y FFEDSBE G5V 7 a7
= F 7 LA O BRI o S Tunian,
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q\COOH O\/\COOH

o=y

Diclofenac 4’-Hydroxydiclofenac

Fig. 2. Structures of diclofenac and its main metabolite, 4’-hydroxydiclofenac.

Z ZTAMIETIX. B L P450 2C9 LIS D P450 o3 F-Fl A ST L 7o SR TG k)
THYI/u T2t LERFWMTHD &KLY 7 v T =) 7 OEERZK
L. Yr7u 7ol o ThIEIEZ SN 5 WM AVEM O AR % 54
HZLEHME LT, RETIE, P/7u7=F 7 L EREMTH D 4 kEpbY
a7 xF 7285 P450 2C9 OFLEEMITM A, & P450 1A2 Z/r L7z U v
V= TET 4V, BEOI T oA AT A IEERZH LML
77

21



28 EEAMERS KUk

0—2—1 SEERkIE

vrouazxoF s, Kb Y 7 v 7 = F 7% Sigma-Aldrich Japan £V, UL
) — /L% Toronto Research Chemicals LW IEA L7, 7—/L Rt MNiFI 7 m Yy —
2 (H150) 13 BD Gentest & 9 fiig A L 72, NADPH-P450 i Tl 22 5881 L 72
a2 R RGBT 7> T R 7 1 2 P450 1A2, 2C9, 2C19, B LU 3A4 134 F50=
TYERR L72 %Y . ABFECEA L2 ook dEs L ORIEBERO L B0
B LW OREMEDO L O EHER L,

O—2—2 Wit TEEORIE

Sanderink & *0 DO VEA WAL, VLY —/b N-KERLEESZIEMEIZLL T O
FHETHE LTz, T70bb, RSHKRIFHFIZr Yy —24 20mgmL) E72i3KG
R BLR B R4S P450 47 FFE (0.025 uM) | 15 pM FEE 3 L OV NADPH A A5R (0.5
mM NADP', 5 mM G-6-P, 0.5 unit/mL G-6-P DH) % 0.1 mM VU > E&h U v LkE
Bk (pH 7.4) Z&delRi (FF020mL) & L7-, IBIRITFFC L2 WGEIE, K
W E37CTO, 10, 20 RIS SETZ, T A rFaX—T a3 HMRFIRIAE
FERIZIW T, P450 B#3E & NADPH AfkCRIZ 200 mM U gD U 7 KFRFERK
(pH 7.4) Z 3 TIRIET 37°CT 20 40fH], At LR2WEAIX S0 pM Y7/ 17 =
T L XKD I 0T 2T DIFRBIOHFEFETTT LA U Fa—Tg
VLT, WEERME, KISHKIE 37°CT 20 SRS Sz, RIS 60% bk
Fi: (0.0l mL) ZiRML, fFILSH, AT v 7 AL DIREDER, KE#
DIEWIE 900 g T 10 iz 008 L7z, HPLC v A7 A%, EEE/EFT RO
SCL-10A,, system controller, SIL-10AF auto sampler 33 X O* CTO-10AS,, column
oven Zf#fH L7=, 4 7 A% Mightysil RP-18 GP Aqua (150 x 4.6 mm; 5 um, PR
{b%:) . Mightysil RP-18 GP (150 x 4.6 mm; 5 um, BAR L) ZEH L7, O
#%1% SPD-10A UV detector (FEidf/ERT) Z MW T RIE 265 nm THIE L7z, B
EFRIZIE 55% A F J —00.5% U BRI (viv) Zfii# 1.0 mL/min T L
7o BT LEFEIZ35CE L, VLY — )b NKEBLEEBTIEMEDRIEIZ, UL
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—IVEAEEYE & L CHlE LT,

P450 1A2 {ETEIZRE9 2 7-2 b LY LT ¢ v O-ie F U LEERTEE (GRS
BEEESUM) Y AT oA VBROT AT 4 )OS (500 uM) | P450
209 V&R T DV 7 v 7 = F 7 KB EEEFREME (100 M) BEX O e
T 7z oKIRALEEEIEME (100 pM) 2 | P450 2C19 IEPEICKTT 5 S A 7 =
N = v A OKEREEERTIENE (200 pM) ¥ | 3 L TN P450 3A4 iETEICKT S 2 &
VT I KR EEEEIETE Y 1ZBERO &30 i LT,

I —2—3 SEGmAIMEHT

EMFI 7Yy —LABXOKRGEEHRARE F P40 o FREZHNTY 7 n T =
T A IKBRACERTEE OB ETRIIRT 21T o 7c, ¥/ n 7 =F 7 REIT 5 -
200 uM & L7z, KnfEF X O Vi TEOF H 13 Prism  (GraphPad Software, La Jolla,
CA) ZHWT, FHERIER/N HIEIC L VRO T,

O—2—4 FEWHEAEHOTH

SIS — DR THEAT LI O L0 A0 E I3 FEB AW E S
HEE, EREDN Kn L0 BIXDTEWET D L MHE AUC FOZ{bRIX
IHIVK: L a5 P, mERIEEAIN R (f,) HEA47 % 7 —kKyE%R
. (LogP) 1% in silico T SimCYP 3 X O ChemDraw BioUltrasoftware % FHV T,
Crn T et s BEOS KLY 0T =T OF ISR (Kop) 51 £,
ik L M LogP AW T FRt X b Tl L7z %9,

Kon= (0.02289 + P+0.72621) / (0.00396 « P+0.960581) X (f,,+1) /2

PiIK-F 2 % 7 —NolE 2 B a— & TEHE L2 H%E R T D LogP (¢ LogP)
MHEM] Thoh, Prm T BI04 KB LY 0T =) O LogP fi
X, ENEINAT2 L 405 LEH SN0, Va7 7B LU0 4- KB LY
707 =2 F 7O Ko EIZZENZEI 298, 288 LHEH I,

m—2—5 Va7 BLRN 4K 7 a7 27Dk b P4SO B
FIZKT ARy Ial—v gy
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P450 1A2 Ot Lt (Protein Data Bank code 2HI4) 35 XU 2C9 (1R90) 3¢
THRESN, YIab—rva MM ENTWS, Y77 =F7B8LUN4-K
by 7 a7 =F 27Dk b P4S0 BERICHTD RyFo /v Iab—ra i,
MOE Y 7 k7 =7 (ver. 2011.10 Computing Group, Montreal, Canada) ** o
MMFF94x /1555 W TiTo 72, ZRENDOY I 2 b—3 3 121X 50 @0 A8 E
S, FHAEEH= L — (UE) 123> TRMSIT b,

HI3HE AER

O—3—1 t FP4501A2 BEON3A4IC KDV v 7 =) 7 KEB{LBERIEME:
Crn T o7 & OKERACEOGE T P450 2C9 (2 K o T & 4 5 23 AHIFSE
TiX, B FP450 IA2 B LU 3A4 12K DY 7 v 7 =+ 7 BRALEOG O ATRENE b Mt
L7ce Y7 v 7 =F 7 A BOS O EFRIIAENTIZ. NADPH-P450 3% joliFs6 L3¢
L= RIBHEFILR E b P450 1A2, 2C9 35 KL OV 3A4 2 %2 VW TiT - 7= (Table
8)

Table 8. Kinetic parameters for diclofenac 4’-hydroxylation mediated by recombinant
human P450 2C9, 1A2, and 3A4 enzymes.

Diclofenac 4’-hydroxylation

P450
Ko (UM) Vinax (min™) Vinax/ K (min™ /uM)

2C9 4+ 2 2.42+0.14 0.626

1A2 33+ 9 0.20 +0.02 0.006

3A4 187+ 28 0.45 +0.03 0.002

Kinetic parameters for diclofenac hydroxylation at substrate concentrations from 5.0 to
500 uM were calculated by non-linear regression analysis and are represented as mean +
SE values for recombinant human P450 2C9, 1A2, and 3A4 (0.10 uM equivalent)

expressed in bacterial membranes.
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FAL 72 & B0 P450 2C9 T 2.42/min DE VD Vigay H &KW K (S DT,
P450 1A2 & £ 72 Knfl 33 uM. Vix fH 0.20/min TV 7 17 = F 7 £ KEE{bX
Jis 2 il U 72, P450 1A2 D Viax/ Ko T8 0.006 min™ /uM 125 L P450 3A4 & Vina/Km
fi& 0.002 min™/uM THREE L7=, ZH 5 OFEF, Kn 7S P450 2C9 12K TIRE T
HDHTEMNS, B P40 LA 1T DY 7 v 7 = 7 KBV & il %
FOBEN WD TN S D Z L E2TRB LTV D,

DU a7 = F 7% P450 2C9 DIEHITH S Z LR BTN D 2 # 2
Kt b P450 2C9 MMilfiEd 2 7L e 7 n 7 = o 4K LEESRIENE (o> P450
209 RAFIALIOR T D 2 ) 1Lkt LT, ¥/ n 7= F 7 BI U4 KLy 7 v
Tt 7iZar b — UEEEZNEI 80%F LN 10%BHE L7~ (Fig. 3), L
ML7R285, NADPH A7 F 20 o7 LA v FaX—v a0 F52LT, 20
PREVEMIEES L7z (Fig. 3)o ZORMET TR, EEHW 4 Kby 7 e 7 =
7 OEERIZELEL TWholz,
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Fig. 3. Inhibitory potential of diclofenac (A) and 4'-hydroxydiclofenac (m) with
respect to P450 2C9-mediated flurbiprofen 4’-hydroxylation.

Diclofenac and 4'-hydroxydiclofenac (50 pM) were preincubated for 0—20 min in the
presence of NADPH and recombinant P450 2C9. The residual flurbiprofen

4'-hydroxylation activities were plotted as the percentage of the control (O).

Crma 7z BIOS KB 7a T 2F 7Ok P450 1A2 B LN 2C9
T DRy F 7 ovIalb—ra i iiEInTunaiatEsEzHuvCTito
7= (Fig. 4), Y7u7=F7BXO04- Kby /7 a7 )71, BIUEED -
DEZE LT AEEH TR LFX —B LU (~4 — 5A) TP450 2C9 D ~LED
NS L7z (Fig. 4B, 4D), Y7 n7xF 7 BX 04Kty 7 a7 =
7%, [FERIT P450 1A2 126 AARIZH S L7z (Fig. 4A, 4C),
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Fig. 4. Docking simulation of the interaction of diclofenac (A, B) and

4'-hydroxydiclofenac (C, D) with reported structures for human P450 1A2 (A, C)
and P450 2C9 (B, D).

The heme group of the P450 is shown in the lower part of each figure. Oxygen,
nitrogen, and iron atoms are coloured red, blue, and light blue, respectively. The
interaction energies (U values) and distances to the heme center of diclofenac for P450
1A2 (A) and 2C9 (B) enzymes were —9.6 and —15.1 kcal/mol and 4.51 and 4.15 A,
respectively. Interaction energies and distances to the heme center of
4'-hydroxydiclofenac for P450 1A2 (C) and 2C9 (D) enzymes were —15.3 and —18.8
kcal/mol and 3.95 and 5.21 A, respectively.
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0—-3-2 YZ7u7x-F7dOt b P450 1A2 209 2 3EMERL 233 5 P
HIEM

bt [ P450 1A2 & Z DD P450 3 FFEICK T2 7 v 7 = F 7 B X4 KR
fbrrv7 )7 OEMERZRF Lz, BBRP4S01IA2 Lt MFI 7y —
LDV —)b NKEREEERIEMEICR LT, 7 e 7 =2+ 7 B L4 - KLY
77 =2 F VI3 FRREOA U FaX—2 a3 VIZBWTIEEEE G X)o7
(Table 9), [FIERIZ, P450 1A2 /035 7-= hF T LY VT ¢ 2 O-BieTF ik
FERIEMEICR LT, 12 AEHFERZRE S 0otz ZHUIHL, 7
077 BB a7 =) 7 1d, PASO 1A2 D2 7 =4 >
3-N-ii A FIALEERIEVEE T NEI, 47%B L OV 41%B5%E L7 (Table 9), [RIAE
2. T AT 4V 8 Kb TE M & AE Lz, P450 2C19 M4 % §- A 7 =
K= ¥ X IKEAEFERTETER J OV P450 3A4 392 X ¥ T A -KERLEE
FIEPEICR LT, 2O T CRAFERIIRS o7,
[FFRFZA > Fa_X—2 a3 LIERIZK L, S0uM & 100 uM DR DT 7 a7 =
FIOBIR QKB 70T =2F 7 ORET 20 37 LA FaX—va v
L7z5% (Fig. 5A) B KL O'NADPH 3&47 T, BHFEAI 50 uM TO, 1057, 20 37 L
A Fax—aL7c% (Fig. 5B) & P450 1A2 & & MIFI 7 1y — L7 il
T2 YUY —)v NIKBRLBERTEMEZPRE L7z, 2 b ORISK IR 72y 2
B2 F I BIN KB 0T 27 OREE-L T-= hFv Ly T
4 ¥ O-=F ALBERIETEI ) LT H R b7z (Table 10), L2 L7273 5 P450
1A2 Dl 2 0 7 = A > 3-N-fii A FIALBERIFME IS U CIRERAEAIC L E
ERZR LY 7 u 72 7 8L KB LY 7 27 = F 2 (50 uM 38 LTV 100
uM, Fig. 5C) I&, 20 pRlETCOT LA v FaxX— g Tl L V@< HET S
Z Eixlen o7z (Fig. SD), RERIS, 747 4 U v 8- /KB LEERTIEIEIC R L ThH .
a7 a2 RBIN KB 7T 2 F71F 20 SEETOT LA UFa
NR—v 3 TR L VBV EERII RS ey o 7 (Table 10), 7L A o F o
— g VEERRTER 7Y 7 a7 =) 7 PA50 1A2 OREEIL, U L — )b N-KERAL
EEETEME (Fig. 6) & 7-= F¥ v LY LT 1 O-il = F VAL EEFETENE (Table 10)
THRO BN,

28



"[o1IU09 oY) Jo d5ejudoiad ay) moys
sosoyjuared ur sonjep  "SUOHBUILLINNOP 9)edI[dLI) JO suBdW A} St UMOoys aIe (JAT ()G) dBUSJO[IIPAXOIPAY- 1 10 JBUIJO[OIP JO doudsald

10 90UASqE Y} Ul SAUWIOSOIOIW JOAI] uewIny pajood 10 ¢ pue ‘6107 ‘TVI 0SHd Uewny JUBUIQUIOIAI JO SIIIANOR UOIEPIXO Fni(]

(z6 ) €8 (s6) 98 (001) 06 UONB[AY}99P-() UYNIOSAIAXOYIH-/

96 ) LT (L6 ) LT (001) 8¢ UONRIAXOIPAY-A d[0ZN[Iy

SOWIOSOIJTW JOAL] UelUNH

(o1 €L (#01) €L (001) 0L UONB[AXOIPAY-, | WE[OZEPIIA PVeE
(o1 L1 (66 ) L1 (001) L1 uone]AX0IpAY- 17 u10jAusydoN-§ 610C
(08 ) L€ (rL ) S€ (001 L¥ uone[AxoIpAy-g aurfjAydoayf,
(6s ) €1 (€s) T1 (001) TT UONRIAYIOUWAP-A/-¢ SUIJJED)
(T6 ) 180 (S6 )80 (001) 88°0 UONB[AY}09p-0 UYNIOSAIAXOT-L
(96 ) 0TI (L6 ) TTl (001) §°TI uone|AxoIpAy-p aj0zn[ry vl

SOUBIQUIW [BLI9}OR] Ul PAsSAIdxd SOWAZUD (S d JUBUIQUIOIY

OBUQJOIIIPAXOIPAY - 47 YA OBUSJOIIIP YA\ JONQIYUT INOYIA
uonoedy  dwAzuyg

(0S¥d 1owu/uryjowu) ANTANOY

'SOWAZUD HV € PUB ‘61DT TV 1
0Sd uewny JO SANIAIOR UONEPIXO FNIp U0 uoneqnourdid oYM JBUIJO[IIPAXOIPAY -, PUB JBUJO[IIP JO SIOALS A103IqIUuU]  °6 d[qeL

29



(A) (B)

100&3_1: ______________________ 1{}9‘%-“; ke o ettt ss==-
— \\\‘,= g = — g
o e 3 ~m
== T4 <5
<9 - 2=
—_ = o . ____ f) —
T § 90 2 8 B0 frmmmmmmesennn s
< ° =5
T > T
= O © =

2 =

2= 9
K =
= x
L

Caffeine 3-N-demethylation
(% of control )
Caffeine 3-N-demethylation
(% of control )

0O 50 100 ° % 10 =0
Inhibitor (uM) Preincubation time (min)
Fig. 5. Effects of concentrations of diclofenac (A) and 4’-hydroxydiclofenac (m)

(A,C) and preincubation time (B,D) on riluzole N-hydroxylation (A,B) and caffeine
3-N-demethylation activities (C,D) catalyzed by recombinant human P450 1A2.

After preincubation reactions with recombinant P450 1A2 and NADPH for 20 min at
37°C were carried out in the absence (O) or presence of diclofenac (0-100 uM, A) or
4'-hydroxydiclofenac (0—100 uM, m), the substrate riluzole (A) and caffeine (C) were
added to the reaction mixture. The residual drug oxidation activities were plotted as a
percentage of the control. After preincubation reactions with recombinant P450 1A2
and NADPH for 0-20 min at 37°C were carried out in the absence (O) or presence of
diclofenac or 4’-hydroxydiclofenac (50 uM), the substrate riluzole (B) or caffeine (D)
was added to the reaction mixtures. The residual drug oxidation activities were plotted

as a percentage of the control.

30



‘6 9[qEL Ul UMOUS SUOI}OBAI uoreqnouIdId INOYIIM SINIATIOE [0NU0D Ay} JO SaZejuadrad oy a1e sosopualed ur sonjep  "SUONBUIULIAIOP
ojeordin Jo suedw y} Se umoys e (NN ()S) OBUIJO[IIPAXOIPAY-,4 JO JBUIJO[IIP JO 90udsaxd IO ddudsqe dY) Ul urw ()7 I0J DoL€

18 uoneqnourdld 19)Je SOWOoSsOIoIW JAI] uewny pajood 10 V¢ pue ‘61DT ‘TVI 0Syd UBWINY JUBUIQUIOIAI JO SINIAIIOR UONEPIXO SnI(

auop 10N (6L) T'L (88) 6L uone[Ayjeep-O uyniosaIkxoyy-,
auop J0N (T8) €T (86) 8T uone[AX0IpAY-p 9]0ZNIY

SOWIOSOIJTW JOAL] UelUNnH

(98) 09 (€8) 8¢ (€8) 8'S uone[AX0IPAY-, ] WE[OZepIA PVeE
(T®) ¥ (89) 11 (bL) Tl uone[AxoIpAy-,i uro)AusydoN-g 610¢C
(08) L€ (SL) s'¢ t6) tv'v uone[AxoIpAy-g aurfjAydoay [,
(19) €1 (Is) 11 (86) 1¢C UONBIA)AWAP-N/-¢ dUIJJe)
(LL) 89°0 (LL) 890 (16) 080 uone[Ayieep-O uyniosaIkxoyy-,
(z8) Tol (6L) 86 (¥6) 811 uone|AxoIpAy-p ajozn[ry vl

SOUBIQUISW [BLIAJORQ Ul PAssAIdxd SOWAZUD ()G d JUBUIqUIOIY

OBUQJOIIPAXOIPAY] - 47 YA\ OBUSJOIIIP YIA\  JONQIYUT INOYIA
uonoedy  dwAzuyg

(0Std [owu/urwyjown) ANANOY

'SOWAZUD $V € PUB ‘61DT TV 0Svd
uewIny JO SANIANOE UONBPIXO SNIP UO JBUIJO[IIPAXOIPAY-,{, PUB JBUIJO[IIP JO 1093 A10iquyur juapuddop uoneqnoutdld [ dqeL

31



(A) (B)
100 100 (--O------------- O --

Riluzole N-hydroxylation
% of control
o
o
Riluzole N-hydroxylation
% of control
o
o

0 1 1 0
0 50 100 0 10 20

Diclofenac (M) Preincubation time (min)

Fig. 6. Effects of concentration of diclofenac (A) and preincubation time (B) on riluzole

N-hydroxylation activities catalyzed by human liver microsomes.

After preincubation reactions with human liver microsomes and NADPH for 20 min at 37°C
were carried out in the absence (O) or presence of diclofenac (0-100 uM, A), the substrate
riluzole was added to the reaction mixture and the residual drug oxidation activities were
plotted as a percentage of control (A). Diclofenac (50 uM) was preincubated for 0-20 min

at 37°C and then the residual riluzole N-hydroxylation activities were measured (B).
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O—3-3Y7/u7x=F7BIR4 KBy a7 =) 7 BIF5 T TO in vivo 12T
% AUC EHoFHI

1+H[IVK; D75 in vivo IZB1F % AUC EF-OFRIT 572012, FBLR P450 1A2 &
7=V Rt MFI 7Y —A%EHWz in vitro DEBRIZ L DI 7 = A 2 3-N-l A F
JALBESRTEMEIZ R T A0 7 e 7 = F 780 KBy 7 a7 =77 OEESR %
WEL, b MFIZm Yy —AZHWZRTIE, FBR P40 A2 IZHRY 7 n T o
FTIBIOY KR 7 a7 2T 7 OKBENENITUMEBLIO26 M & LY/ &
VMEAME BT (Table 1),

PR 7 ay —AmP450 1A2 2N L=y 7 v 7 = 7 Ol & O EERZ
%728, Table 12 ([ZEH L= X 512, ks 7 Shvcnayr/mer o7 8L 004-
KLY 7 a7 =) 7 O RIVFEFREZSIA L, 2{LEWOIRGE T, ¥ o3I iEE
PRaINBK LRV in vitro DR B O KifEZ W T 1+HIVK ORI 5 in vivo IZBI 5
AUC O EFZ=THI L7,

Table 11. Kinetic constants of human P450 1A2-mediated caffeine 3-N-demethylation and

the inhibition constants of diclofenac and 4’-hydroxydiclofenac for the same reaction.

Caffeine 3-N-demethylation

Kinetic parameter

P450 1A2 Human liver microsomes
V max (nmol/min/nmol P450) 1.2+ 0.1 210 £+ 9
K (UM) 550 + 46 830 =+ 84
K; of diclofenac (uM) 77 + 4 37 £ 2
K; of 4’-hydroxydiclofenac (uM) 82 + 8 26 = 2

Noncompetitive inhibition by diclofenac or 4'-hydroxydiclofenac (0-200 puM, at five
concentrations) on caffeine 3-N-demethylation (at five substrate concentrations of 250-1500
uM) was observed in recombinant P450 1A2 (0.040 uM equivalent) and in pooled human
liver microsomes (1.0 mg protein/mL) after co-incubation for 20 min at 37°C. Inhibition
constants were calculated by non-linear regression analysis and are represented as mean + SE

values for a total of 25 experimental points.

33



Table 12. Plasma concentrations of diclofenac and 4'-hydroxydiclofenac and estimated in
vivo increases in the area of the plasma caffeine concentration—time curve in the presence of

diclofenac and 4'-hydroxydiclofenac.

Geometric mean (95% Selected percentiles

confidence interval) 50th 75th 95th

Plasma concentrations *
Diclofenac (uM) 5.8 (4.6-6.9) 5.4 7.8 10.5
4'-Hydroxydiclofenac (uM) 0.40 (0.23 - 0.56) 0.32 0.39 1.73
Estimated increase in AUC "
1 +[I]J/K; for diclofenac 1.16 (1.12-1.19) 1.15 1.21 1.29

1 +[IJ/K; for 4’-hydroxydiclofenac 1.01 (1.01 -1.02) 1.01 1.01 1.05

* The maximum plasma concentrations of diclofenac and 4'-hydroxydiclofenac in 20 male

study participants were taken from the report by Kirchheiner et al. *”

and are expressed as

means (95% confidence interval) and selected percentiles. After a fasting period of 12 h,

50 mg diclofenac sodium had been administered orally in its enteric-coated form (Voltaren®,

Novartis Pharma) to the study participants *” .

® Inhibition constants of diclofenac and 4'-hydroxydiclofenac were 37 and 26 pM,
respectively, for caffeine 3-N-demethylation activities by human liver microsomes, as show
in Table 11, without any considerations for factor unbound to protein fractions in vitro or in

Vivo.
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FAH B

Vo7 = ITERIBRO T OIR A SR P £, OTC EHMmE L
TbhbEHEND, v7e7cF 701 OG5 EIL25 mg b 100 mg THY ., Zi
ITEEORESCKEOABREOHABEREICLVIEIETHD, YVIuryoF s 4-
IKERACFESRIE MR II R & e BIRER S D23, ZHid P450 2C9 OFEMIZAIC LV A&
U%, Bl ZIE, CYP2C9*3 D Via/Km iE. CYP2CO*1 D 10 53D 1 TH D Z & MHIE X
NTWD 2 ABFZETIZ, P450 2C9 1 LT P450 1A2 D Vipa/Kn IZZHLEHL 0.626
min/uM B E T 0.006 min/uM TH o7z, Y7 17 = F 7 OEFEOMR S IE, P450 2C9
KAFRRM 2 V7 7 RCR VRS, Thvwdpz, Y7/ mr7 =)0 & KEEESE
TEMEIZE T 2 P450 1A2 O H972BE 503 P450 2C9 O MBS 5 L 0 & KFIZ P450 2C9

BRI 2 2 4 L 72 Poor Metabolizer MU DEE N & 2 B (P450 1A2 DNFiE S
o) TIIBETLHZENTED,

FRE (1mM) OY 27 87 = F 71X P450 2403 5 Vv —/b N-KEER LSRG %
fE Lz @i shTng 9, zosEicBnTEREENZYI/n T 2F 7R
FEIX, Table 12 12" & B0 BRRICHIT 2REICH_TEETH ¥ | EBICERK
B EELEMMEEERZ5 SR TNEARHTH D, AFETIE, V2/a7o)
ITEBLIOY KB 7 a7 =) 7 OREORI DTS, BIRICE T 2R E
IZHBWTH P450 1A2 247 L7 3 AAER S E Z 0 5 2 ATREMES R STz,

a7 BI04 KLY 7 07 =) 7%, NADPH H:75F 20 50D 7 LA
VxR aRX— 3 Uk, PASO 1A2 IKTERYTR U LY — b NoKFR(EBERTEERS L OV 7-= |k
XU YNT 4 OB T WALEEETEME A BHSE L7z (Table 10, Figs.5 8L 6), —
55T, PAS0 1A2 IKAFRIR T 7 = A > 3-N-Jli A FIALBERTEMR L OT 47 1 U v 8-
KRB ERERIEEICR L, Y7 a7 =2 7B 4Kk 7 a7 o 7%, REM
TTEHT VA Fax—va UERBILERZRO S Z L1377 > 7 (Table 10 B &
U'Fig. 5), P450 DFLED A =X LIZBI L., & b P450 1A2 IRIFR 72 S DFE R, &
J a7 xRS HEN S ST 2 ATREME SR URIE Sz,

Blo, Yru T o7 HEITEBEMIC PAS0 1A2 20T 56 EET D, 7
n7=F 7 OERHWTHD &KLY 7 0T =F 7 b £, P450 1A2 2T 5K
JSERET 5, Table 912 d EBD, ¥r/n 77 BL04 Kby 7 a7 o)
IV, BT = A 2 3-N-AFIACERTEM 2 2 > b e — VIO ZNEN 47% B X
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D 41%HE LTz, P450 1A2 BliEd 2747 U v 8 KELEERIGIE D £ 70, #RIE
LY ru 7o BIOY KBy 7 a7 271k o THE S (Table 9),
INLO/RRIL, v MFI 7 ny —La2H0Wie7 = 8T v O-MeF ALEERTEE
XL, Yrm 7 =327 (10pM) BNESEINCEEREZR L2 L —HLTn
Do FHIZ, a7 VBRI 4K 7 0T = F 73RO S 57 5 A
W% LT P450 1A KRR RO ZBLET D alietEn & 5, FyF o7 Ialb—
TaslBnWT (Figd), ¥or/u7oF 7 OEFRE £KBILY 7 0T =F 7 OKEE
FEIF P450 1A2 D~LERITEHE L Tz, kG E Ry o7 v Iab—va o
FEREM LD bONL, YruT 2B 4Kk e 2 F 7%, B b
FFI 7 ay =LA REET5 4RV o/ I UK ssIcREtEns
:kﬁ%ﬂéhk”’P%omz@m%ﬁfhéa:f7F77$yﬁ97m7lfﬁ
LEURIDTEY MRRICEEERIELEERRESRTRBY Y oz b
vruazxzFrRe MFIZa Y — A~ FRESTHBEOKRE O EH S T
HZERRBLTND, ZHCELTIE, Y7 e 7=t 7 BEOWNT OISR
MG L TWAHD0, ELRIMHAVDUETH D,

FikorBsy, YrueraF B0 kB LY 7 v =) 7 OEERNEK
FETHZ LR, V7 v 7=F 7 ROZEOMESFIZLVBHIN, ZnbDB
RUT, WEh L E/MRBOBFEC L VAT L2208 TEL, ¥V/nry-FrBX
QKLY 707 2F 7 D K fliliZ, VY — LB LR T-Z b X LY LT 0 %0

FIEFRENZENL LD BIES (K30 yM), —HFTAHT7 =24V BLOTF 74U D
KnfllZY 7 v 727 8L 4 Kby 7727 L0 ELRoTWS, £
DR K EME (EEAIME) BAEIC LD BUSIE, ¥ 7 v 7 =F 7 IZER$ 2% P450 1A2
XD ROGFEERD T a—TZ, 7 24 DX D72 KD E (IERBUFITE)
FEEIZXDBUSIE, B b P450 1A2 24T LIcEW b n a2y 7 vn 7 =F 7 6 LI
KB 707 2 F 7 I LY EENICIHEIND e — 712 LT\ 5 EH#EHl S
N5,

ARFFEIZ X0 B H U7 BREESL (Table 11) 35 L O &4 CTu 2 SCHRA (Table 12)
EHAWT, Yr7ua 77 ETF, BWEDO AUC O EF-REZZE L7, KER N ERK
fJElE. AUC @ ERAD 10% 52 256, EMEHEERICER T XELEELT
W5 zndx, a7 = F 7L PAS0 1A2 1T L o T RIS D5 L R
HINCAHBICEYH BN 25 S I L 9 5, 472 £V 9 &V LogP fEO 72D, 71
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7= 7IFIBICAT T o e TREND, Y/ u T 2T 7B 4KRbY 7
07 =72k 5 Kon EIZZEIL 2.90 35 1N2.88 D78, Table 11 IZEH LT
WHEBY, MESNTWSIXEENOITIEICBIT 2 707 =77 B8 LW 4 KR
b7 a7 cF 7 OFEERODPREEXZNAZEN 167 pM BEL O 1.14 uM EHEE S
Nz FREDRED T 1+H[VKOXERNY | 50 mg P77 =F27F F) 7 LH
ElRE AR GZORRKIFBHRREEZTFRIL, 7072t 7810 4Kk 7 a7
2T VL BWHBRREORER., 1724 DX )RR IEED AUC O ERRiTZN
I A5%B L 4% T - 7=, [FEEIZ Table 11 (R EIN TN D 95 /8—8 L X A LT,
FRO XS ITHFBICERE LI S E L CHEIET 27 n 7 2 7B LD 4Kk
Va7 7LD ENEI 82%E LN 13%IINT 5 & TRl E T,

EHHI /NE

a7 7 BLO Y KEEIEY 7 0T 2 F 71X in vitro DFRIZEBWTE | P450
1A2 2N T 5L R E 7T LA U FaX—2a VBXORKBOA U FaX— g
TREEFERICHE L, ZN6ORRICEY, Y7 a7 =7 2713 P450 1A2 IK1FHY
REEMD )T T AERREL., BRI EE RIET RN H D, Invivo 31T
v/ u 7 = F 7%, PASO IA2 RAFRI R L UG ZFRET 5 2 ik v RS L <X
vrua 7 F 7 RA%RICES Sy L RIS EE YA BER SR Z 5
REMENR B D,

37



S

A
R[5

YNT AT 4 = a UPHEE S DES . NSAIDs (JALGZEEHRME LTELH
Ah, OTC EHG L LT 2FIBICIRILS RS CnWa, it vrae 7o)
X, 2R 2 HEFEROFBBLRIT 30%% 8 %, FRCEAER O &L D i E RS
I I 5 7 & DA E RO IR IO NSAIDs [T b @\ 2 MR ST
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