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PRI AARICH T DR O LA TH 0, EHIK 37 FADRFICE VBT LT0D V| e,
ANBEOEEMEE & HIZ, AARICBT DWMOMEFL, WK 2ECEEEIML TR, ik
BRNCEIREZZIT TS BEIT, 2 A2 1 AL, BICRET S LG Sh T2, %
DD, FITENENCE > TEERMEE WL S, ETEIEEOBRICIEE 2500,
BED T0%0EBRT 5 L Wb A EIEER TH 5.

FEVETR Y, AL OREIC X MG SN D, B DHVITIERICES e DR R A
PEOERAERD Z L2 &, ZORAIHERETEZ T TR L, DER, A0, Kb

WELERIEFUBFEO QL 2K FTEE5. T7hbh, MR L CEmE L #MIEIfE
MU EHZas br—352 81F, BEOQL MR, M EISE5 LT, HETHD.

THRRAERRS (World Health Organization; WHO) I% 1986 4EiZ, F&EDIFEAN B DRk
ZHIEL T BMEmEMDO AT A KA > . Cancer Pain Relief | KLz, ZOHA R
TANTHETH TCEDRMADIRRKIEEZ SR IEHZ LiIcdy, 2R 0H L 5 EICHFET
DFERE HTRAD DT 5 2 & 2B U TER S 4L, SR SAE A oo FR 5 RIS, WHO 5
X3 BRI 7 X — R ST s, TEmERE A 5 JFAL I\ T, ORI, @
WL 2RO TIELS, @FE 7 &4 —I2Z > THADIEIL, @FE 2L ofEjlfe&ET, ©F
OETHPANEEEZ, EShTWb. £72, TWHO 3 BSR4 —) Tl, #— B .
FEA VA A NEURIE & SURMBIAL 25 BB 994 A A REURIE T FEA A A FEUR
3K BURMIBIAL BB A U REURIE - IR A REUEIE T BURABhA
EWVI EHITRL, BEOWRAMIS L THERT28EEAHR L T D, KB CHEHA SN
HEIHIICOVTIE,  Table 1 (2R 3® | @EHEEWERICE VT, EAKRIZ5F - 72 &
H24T O ROARIFMIZIE L A EFRD BT, FEIRTRRIC I EE R BRSE ORI i F 23 HESE <
NTWDHA, BARICEIT 2 ERAREM RS, JetEstE & s 5 & DRV OBRBLUIRTH
L. L LEBEO QUL O#ERE, [ Eo7=®I2i, SR, MIEZEEFEHAT LN TES
MG ROEENEETH 5.

E/LE R (Morphine : Mor) I&, &< HEKRTHEHINTWET A~ T aA KOO
EOTH Y, WHO H= 3 BEFEBRIE 7 4 — i, 8 3 BeREICNLE AT STV B8R4 B4 A
RTHD. K2, TEEEMS 7 T, KEEERE O 0% BRI 2 & Wb KR DE
BIZBWCTEEREE Z L7 LTS, Mor (X, & MIBWT, #90%23 Tl T UDP-2 /1
7 v R RES (UDP-glucuronosyltransferase ; UGT) (2L W 77 v gt &h,
BERIERZAT2EMEREH TCHL2ENLVE X6-7 27 1 =F (Morphine—6-



glucuronide;M6G) & $RIFH 2 A & R WATEHER#W TH LHENLE X-3-F L7 n =R

(Morphine-3-glucuronide; M3G) Z/E L% Z &BAMbR TIN5

—F . BREEFETELLIRAA LA, GERZIGIL, RIYEROER, /L&
RN ARG T 2 IR T2 EICEET 5. £/, BYITEMARACLRMET S
EIRADRREIIRE L 2D, ON T~ EIER L, & DICEEN - 5HTIC B % A&
B 29 MR O R RIN & U EE T, B, THILE A%, MR
Wi, RIERENHD. FEIEEROMMERETIL, FotR, B8, RISV EEICER
Liewrnu7y—o, Gk, ZOEMOMENKMN KRt SNLE T e R 750y

WXV AECDRIEMEDORANIZEAETH Y, T LRMEEmMIZBW T HRIE TR
LTV,

Mor DIRNENRBIIRIEIZ LV WELZ T D RN EZLOND. BIZIX L - W7 5=
TEIZ X DRETRIEIC K- T, Mtk — iKMBAM (BBB) @ P HE & L/ 7 B OIEE &3 N
L, ZOERENLERDOMA~OIRYAZNED L, E/LE RITELDEREER OB 5
NIZEWIMERH D N FELEETaA MT Va2 FOBRGICL 25O RIEIC
v, fixDRT U AR—Z —OFRBIOHENET 20 @ELH L. Hl TR
BB LT/ ROMEF A S P RS LTI, TV 2Ny MEBIC L > TE DR
PEME T2 LM SN TG 8 L Fiz, UCT 122\ T H RIERFICRBIE B 5 &
OHRERDHHT . I HIT, FIERIITMIER o -FRIEREY 7 B (amacid
glycoprotein 5 AAG) 2SHEMIT 2 Z & MWE SN TVEE. Z OB RIEICL D Mor (KA
BNRENZEALT D FTHEMENE 2 B, Mor BRI b B L 52 D ATREMENR B 2 HiLD.

PAEMESENR &5t L CHEH T 2IEAT 1A RIEEFIZIESR (Non - steroidal anti-
inflammatory drugs : NSAIDs )% WHO J7: 03 ASEIETEHRIE D 1 Befs O &4, ¥
DT L TRADTRS 72D &, FEAEREZHFLETHAEASA FEFHINTLY H
PR R A IR 5.

FEVEEIERBERI OFRIZ Mor LR SNA NSAIDs Y7 17 =F 2 (Dic) Xk b in vitro
T Mor DEERBIETH S UCT 2E L IHET L 2 nMESTH2Y. —oz &
5, Dic OPFHIZE Y UCT 12K 2 Mor ORGEHNEE S 41, Mor DIENEIRENZE L, *
MUTHEER LT Mor OREFIEIC B A 52 2 ATReMEN H 5.

L2aL, ERIRIZEWTIE, Mor & Dic ICHAEHANH 2 &V i8ikix/z <, HMTE
A3 % Mor &, KM TIEHT S Dic 2K D1ERADIEWIZ X 2 B ROAHM « FH3EZ)
BEAHHELTHEA L TWAORBRTHS. £ ZTAIETIE BORKO—>THLHE
JEDS Mor @ PK & PD ~DFEEAZF~R25 L L HIZ, in vivo T Mor & Dic Z0fH L7=BED
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FEPEIR O E RN & LTI E N, i, LB THZE, MEEIARN, RIER
ENDH D . SIEVEETE O£ T /L & LT Complete Freund's adjuvant (CFA) #5451,
BEIR TS Tl RHMORENGI R Z SN DT Vo NEERET IV, FLEEN
BONTZZFHROEMMET LT, BRWED I 7 5= 25357V, 7y ha T v D
M= =G5 35a 7= UV BEfiRETAVRERD L. SEIX, 2 ORIERHZIEMK
HEEROH 2 D N T 2 AR— 2 —DOFRBIOEREICEE T 2EEICHOWTHERH DT ¥V an
> NREEI TV A& VT Mor ORNEIEZ Wt L 7.

828 7OaNUREBRETINIYNOERES B RIE DO

7Y a2y NEBIRET VIZEIT D, von Frey test (2K 2¥E A (Figure 1 (A)), #
A e OfERE (Figure | (B)), {4 (Figure | (C)) DRIERERZRT. 7V a v MEHILT v b
T, 7¥anr M5 14 BHIDRERERR LOBEROE KPR o, £/, 7V
Ny MEERETF AT 12 BELba Y b — AR THEICKRERD B A LT,
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Figure 1. Adjuvant-induced arthritis generates paw edema (A), mechanical hyperalgesia (B),
and weight loss (C).
Data represent mean T SD, (n = 3). @ CFA-treated, O Control, ¥ Statistically significant differences

compared with control rats (p < 0.05).

B3H  FIANVPREEBHRETINIVYMIETS UGT &t

Michaelis—Menten plot % Figure 2 {Z Vmax B L' Km % Table 2 (Z/rd. 723
FEBIRET LT v b TlEay ha— AR T Vmax BEO Km 2MEF L, UGT J&ME
DIKFRR OGN, Ty bADU RS v T A R(LPS) BEICIDRIET, Mor O EH
R THD UCT DIEMMETT2LEVIMENRH VD, 7Vany MEGIZ L D RHRIE
Ko THRBRRBGNEZ s b DB BND.
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Figure 2. Representative plot of velocity versus morphine concentration for the
formation of 3-glucuronidation of morphine in rat liver microsomes.

The solid lines are computer-generated curves for best fit. Data represent mean =+ SD.
OControl, @AA

Table 2. Michaelis-Menten parameters for 3-glucuronidation of morphine
by rat liver microsomes

Vmax(mmol/min/mg) | Km(umol/L)
Control 286.7 7593
Adjuvant arthritis-treated rat 26.62 19.94

BAEN PN RETNIYMIBITREZONIEEE

TYany MNEFEIRET LT v MIBITA Mor 1EEERI4y2 % Figure 3 12779, Mor i
BERISSR 3oy hr— URECIE 84.9%, 7 Vo Ny FEEIRET LT v N Tl 63.9%& 77
D, TVanNy NEFAET LT v FTiEay ha— BT T Mor WEHER S EAME T

L7z, ZAUIRIEIC LY ol BBMERE X L RV B OBEANIMLS,  $EEMEY TH D Mor

DE T FEERPEM LT T2 LB BND.
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Figure 4. Changes in relative protein levels of MDR1 in microsomal proteins from livers of

AA rats.
Densitometric quantification of MDR1 was performed and expression values were normalized to
B-actin. Representative blots of two independent experiments are shown. (n=3) [Control, HAA

858 7PNV MEABRETINFYMIETS Morphine EiX{EDE(L

T Va2 NEEIRET AT v MBI A MDRL O % /X7 38145 % Figure 4 12/~
T TV MEEEAET AT v MICBWTHF MR 1 BBLEIE, 2> ho— Rl ik
LTl LT, 2 EomE® L —8 L.

BOHEI FTaNUPEAEBRETIVFYMIETS Morphine MARRE

Mor M H R EEHER % Figure 5 (A), M3G M HREEHERS 2 Figure 5 (B) (27”9 7z, Mor
DI ERE/ T A —% —% Table 3(a) 12, M3G O¥Epy@EjaE X5 A — &% —% Table 3 (b) IZ
AT TV any MEEIRET BT, Mor 38X M3G DI R IT > ha—LRE
EREENRONR o
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Figure 5. Plasma concentration time course of morphine (A) and morphine-3-glucuronide (B)in
adjuvant-induced arthritis rats after a single administration of morphine (5 mg/kg).

Data represent mean = SD (n=3). @AA, U Control; *Statistically significant differences compared
with control groups, p < 0.05.

Table 3. Pharmacokinetics parameter of morphine (a) and morphine-3-
glucuronide (b) after a single administration of morphine (5 mg/kg) in
adjuvant-induced arthritis rats.

(a) morphine

AUC MRT VRT tl/2 Cltot Vdss

(mg/ mL/min) | (min) (min-min) | (min) | (I/hrkg) (L/kg)

Control 197.7 | 1353 | 6,953 |102.1 0.02238 | 3,986
s e e 2477 | 1160 | 9,911 |199.8 | 0.01542 | 3,721

(b) morphine-3-glucuronide

AUC MRT VRT t1/2
(mg/ mL/min) (min) {(min- min) (min)

Control 197.7 135.3 | 6,953 |102.1
Adjuvant arthritis o
Py L 197.7 1423 | 8044 |126.2

BT 7PN MEERET VT YMIETS Morphine SR %IR

TV 2y MEEIRE T ZIIT D Mor BRI ORRRFZ L% Figure 6 (A), ZiLkY
o EL e ) EEZIF O AUC % Figure 6 (B) IZ/Rd™. 7 =2 N> MK ET LTI
Mor #5- 30~60 434, = ha—/ARETIE 30 ZICB W TERIENRKE T
TV anNy NESRETVICE TS Mor BEIFHH D AUIC (Area Under the blood
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concentration-time Curve) X2 ha—/LEED 4.0 £ C, T2 MEHRET LT

eV REERRN RN LY K& BT,

Time(min)

) [N
hothSthSthD

ACU (Tail flic
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.
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Figure 6. Antinociceptive effects of morphine are presented as MPE (%) over time (min).
CFA+Mor (@), Veh+Mor (), CFA (&), Veh (&%) (A) and AUC for the tail flic test (B). AUC
calculations were performed using the trapezoidal method. Data represent mean = SD (n = 3).
*Statistically significant differences compared with control groups, p < 0.05.

B8 EN BE

T Y anNy MEERET L TIE , Mor R#EEHR ThH D UGT IEMEDIR T, MMEATICBE 59
% Mor WERERL 735 DARR,  Mor AEIFHHEEZAT 5 AT MDR 1 OFRBUR TR 6Nz, Zh b
TEEORE L —HT DR TH 72878 LavL, Mor BEY M3G I e I3 K E
ETEFTNEaY ha— L TEIALNE»ST. UEXD, 7Va "y NEfRET LB
T, Mor DIRPNENREIZ B9 2 WRENED & 5 UGT iHPEDIL T, Mor WEEERI /Y RO, T MDR
1 ORBUXTIZBEDL LT, $RDEBEOLND Mor F 58T Mor OIRNEIREIZA L L 72
WIZEBHOLMNIRoTe. ZHLK VR EDOBIERIEDHREZE LTI Mor (KNEHREIZZAL
LZ2WATREME DN R ETe., F727 ¥ a Ny FMEfIRET MTHBWT,  Mor IR EIFZE
ELZRWZHEAD LT, Mor SEARITIERL7Z. BEICT =230 FEAMRET VTN
Th, THMRERICBT D u A A FZEEROFEENEEINL, Mor EZMENHER L& D
WENRH D10, AEOFERITIZOREE - HLI-bDLEZLND.
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S M
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*

1 &
TR ATUT, ARPERERR A~ ORI S R TR A9 2 (RIS 36 & OViskes 0 0 CPAZE, Tl
To\Z X 287 ERRERETTRAET 2 NER 2 BTy RESAMWLRE] &, Kb, AR
ELRERBRIGIC > CHRAET D HREEMER ) © 2 BENH 5. BRESAMERIIIA
EA A R NSAID s e EOFEAEA A FEFRENANTH L0,  MRRFEEERIZIEA
EAA R, A A A FEURIERE IS L, BURMBIA & OOFRR AR L S D, Bl
BYANCIZHTD 2%, HrCAmARE, HIREIRE, JRPTRESE, NMDA #5i3, a2 7 F
L) URRAEREE, AT a4 R, EARARR— bRARENRH Y, HEMCITEE 28R
TER ZH S0, SR E T2 2 L IC X 0 8RR EZ D, FEDRIL FIZBWTO
HBIFIRZ T FHAORBIIS U T, SRR, BRI, &2V IEmE OO ER
Ehanth,

INHOELER LSS NSAID s CEJRMBAI N FOI 7 my—2A UGT %
EST D EORENRH D). ZhbrzELEe X AT E, T FORBPAE S
TEEDS E5 U CER R O IR-CRIE B L™ 2 ATREME AN & 5 23 in vivo TIERGET S
TV, £ZTC,7 v h&EHWT, NSAID s @ Dic ®E/VE ROIKNENRE~FE A Figt
L7.

F72, DicldHES 7 FEEHRN 90 WAL E &L, 77 I (Albumin 5 Alb) &
FEAMERTRNZ LR HESNTNDI2), 20RO T ALY L ipE X XU G0N
FlZOHHT2 2 & T Dicd & VXU EEEMETT 5 Z LGS Tna12, —J,
Mor D% /X7 FEGEIE 35 % THY, Alb BELW y-7 a7V (y globulin ) IZHEA
T2 1, L RDOFRTFERRPMENE DD, DickMor OPFHICEY Mor DX
VNI FEGHEPMET UCHENBIEN LB T 2 TReER H 5. £ 2 TT v MR v,
Mor D& /37 fEAITDic NET L EE LT,

B 28 ZYMFI/A/—LICEITS Diclofenac ® Morphine @ UGT & 1EDPEEEH

B IRE O Wik & s (PEH#EA]) i2>WwT 7y L, Dixon plot Z/Ef L 7-.
(Figure7) Zi kY Dic @ UGT FHEEH Ki 1%,19.9uM CTHLEMKRIIEPAE CH D =
LN oT.
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Figure 7. Effect of morphine glucuronosyltransferase activities in rat liver
microsomes

@®. 50 uM morphine; O, 100 uM morphine; 4, 200 pM morphine. Lines were
drawn by linear regression analysis. (n =4)

8381 Morphine XU M3G OmMIRFIRE

Dic OFFHEE 54 22 V1%, NorbDic OENBIEIZEE A EIER O Ttz
WTHE L7518 2 5E 0557,

Figure 8 (a) (i3, DicIEBFME (Mor#f) & Dic (5mg/ke) B FIHE Mor+Dickf) DOMor Sz T4
. 1804y % TO Mor MIEFILEHR %, Table 4 (Z1ZZ DFED MorDIENBEIE ST A —
4% —%:9. £7- Figure 8 (b) I21%, DicIEHFMIEE MorfE) &Dic (5 mg/kg) PFFIREE
(Mor+Dic ) OMorf FHG-# 360 Y% TO W36 MITPIRAHR %, Table 4 (21320
BLOMIGOIENENEE ST A — X —F 75T

DicfFFHRETIZ MorBE & bhie LC,  Mor DIMAEFPREED, Mor#k 5%, 15,30 4 CHEIC k
AL, ENEHREANT A —Z —COWTITRS MR (Cmax) 36 & OV Hh i B — e
di#E FiEfS  (area under the blood concentration—time curve ; AUC) SFEIZ L
F, AR (volume of distribution ; Vd) ROMEE 27 U7 2 X (total
clearance ; CLtot ) WABEIKF L. F7z, MG OMBEFREIZONTH, Dic f
BET Mor BELHLEIL T, Mor #54% 90 LI THEIC LA L, EANEIE AT A —5 —
(O T i I T B B R (Tmax) , Cmax, AUC 2NEEIC EH L7
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Figure 8. Plasma morphine (a) and morphine-3-glucuronide (b) concentration following
subcutaneous administration in vehicle- and diclofenac- pretreated rats.

@ Morphine; I, Morphine + Diclofenac. Each symbol and bar represents the mean + SD of the three
rats. *, Significantly different from control rats (p < 0.05).

Table 4. PharmacoKkinetic parameters calculated from plasma concentrations of morphine after
subcutaneous administration (Smg/Kkg) in rats pretreated with vehicle or diclofenac (5 mg/kg,
intraperitoneal)

(a) Morphine

Parameter Vehicle Diclofenac
Tmax (min) 15.0 0002 15.0 + 0.002
Cmax (pg/ml) 3.90 £ 0.180 7.2 £0.189*
AUC (mg/ml-min) 0.132 £ 0.0368 0.282 +0.0247*
t1/2 (min) 22,0 + 0.472 21.0 + 0.389
vd (Likg) 2.70 £ 0.970 1.40 £+ 0.337*
CLtot (L/hr/kg) 0.033 + 0.00953 0.018 + 0.00152*
(b) M3G
Parameter Vehicle Diclofenac
Tmax (min) 30.0 £ 15.5 90.0 + 15.4
Cmax (pg/ml) 0.74 + 0.0091 1.35 + 0.00322"
AUC (mg/ml-min) 0.098 £ 0.00923 0.232 £ 0.00442*
t1/2 (min) 21.7 £ 0.211 203 +£0.213

T 20 distribution half-life, -I'm;\" elimination half-life, AUC; area under the blood concentration-time curve, CI to-

“toth
tal body clearance, Vdss; steady-state volume of distribution, V,; distribution volume in central compartment, V;;
distribution volume in peripheral compartment, K, K,;; K;;; Kinetic constants, Values are means + SD. * P < 0,05 vs,

control group, *; Significantly different from control rats (p < 0,05; n = 3).

16



5848 Diclofenac BfAB§M Morphine &&U M3G FReRHEM s LU RE ittt

Figure 9(a) (b) (2%, MEEH==1L—3 3> (Bile duct cannulation ; BDC) L&
11O T,  IBERER SN TOVDIRRET, DicdEfFARE Oor #£L Dic (5 mg/kg) PFFARE
(Mor+Dic #) @ Mor (5mg/kg) ¢ F# 54 12 KE#E CTD Mor(a) I M3G(b) DR
PR A 7R
Mor D ZAFEIR Pkt S,  Mor #5-#3EHIE T Mor JRFPEMEFED MortDic HETHE
WKL oz, FTABETA LN -T2), Mor #5654 6 K, 12 K E TD Mor
PRAYENE S B S 22 DA A DA, — 5T, MG ORRIR PRI EIC A B R L TIL
Roiginoiz.

Figure 9 (c) (d) (Zi%, BDC ALEZATVY, WiEAERZ 32T RVIREET,  Dic HEORMRE
(Mor B¥) & Dic (5 mg/kg) BFAIEE  (Mor+Dic Bf) D Mor (5 mg/kg) B T#5-1%6 MKyfH]
FTOMor (c) BEO MG (d) ORFERAH BRI R,

Mor D BAEMAVF thfkitt X, #54% 1.5,3,4.5,6 Bl ETT, ThEh, Mor B
Mor+Dic #f . T _XTORMITIVT, Mor DR PR BN A B AR B ENI A bR no T,

—J7, M3G BRI PRI A AL BII R SR o 7.

(a) (¢)
2500 * 1000
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Figure 9. Urinary (a, b) and biliary (c, d) levels of morphine and morphine-3-glucuronide (M3G).
Levels of morphine (a, ¢) and M3G (b, d) were determined after subcutaneous administration of 5 mg/kg
morphine in rats. [ll, Morphine; [], Morphine + Diclofenac. Each symbol and bar represents the mean =+
SD of the six rats.*, Significantly different from control rats (p < 0.05).
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S858f Morphine D:EEREEIS>FEICKIFT Diclofenac DFE

Figure 10 (1%, Dic (0.9 mg/mL) 777E T £ 721ZIEAFAE FTD Mor7.5pg/mL (A) £ 721
4 ug/mL (B) OlFEfERIsy R 4779, (A) (28175 Mor 1% Dic fF#ETO Cmax %,
(B) (2175 Mor #EIE Dic JEPHARETO Cmax 2 ELZHDTHD. Mor Dl
HAYHRIL Dic EFEAE T T, T 76.3% (Mor 7.5ug/mL), 81.8% (Mor 4.0pg/mL), Dic
FIEF T, ZhEh 77.46% Mor 7.5ug/mL), 80.9% (Mor 4.0 ng/mL) &, Dic #INIC X
HHBREIR LN 5T

EOoHI BE
$ (A) (B)
2 100 - 100 -
=
2 80 - 80
=
= 60 - 60 -
[=]
E 40 - 40 4
E 20 - 20
=
§ 0 0
= Control +Dic Control +Dic

Figure 10. Free fraction of Mor at 7.5 pg/mL (A) or 4.0 pg/mL (B) with or without Dic
(0.9 mg/mL). [1:Mor(control), l:Mor+Dic

DicfFHIIFOD Mor DIMBEHF AL IE, DicIEPFMEFD H DI, Cmax, AUC & $HIT 1.8
HRELAEREABALN. ZOZEMD, DicllL Y UCT OFAENSEZ Y, Mor @
FRHIDNRIE U 7= ATREPE A RIZ S u7=. LA L, DicHfFHBED M3G o miEHREIZONTY
Dic(FHEET, FEOFAREICIE Cmax 28 1.8 SRR, AUC 2% 2.3 fFRRELAEICEA L
TV, ZOREFEIEFDiclZ L D Mor® UGT OFEEMNE Z TV Z E AR I 7. M3GD
MARENS EF LzmlRett e LTS LIEE, HH50IEZOMFICET S M36 ORI
A EFET 5 rReENE 2 bz,

% Z°C Dic 12X D Mor 3L M3G DRI X ONEHhHEtt~ DB Z MFT 5720
(2, Mor 38X M3G DRH RIS L OV Pt ORFT 21T o 72, £ ORER. Dicfi ks
® Mor D JR PR EIE, Mor B 54 3 KERE CC, Dic FEOFFREL b 46%FREE & A E (K
FTHRRON, Fiz Mor 5% 6 K], L2RMETOLDIZOVWTHHEEREBIIR O
IR Ty, Dic FEOFARE L LERZNZH SA%NFEEE, 28WRER T L TR, (K FHEmMN
Roiiz. —FH7T, BCORFFEHIZONTIT R TORFMICEWTHEREZH N S
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Mo Tz, DicHFARED Mords KXY M3G DR HHEEIX T X CORERIHEIZIB VT, Dic fif
R LDicdEFHE CARBEREEN A oo Tz,

PLEDOFERNS, Dico#EEE (5 mg/kg) TIXZT v kb in vivolZdBWT UCT % [HET
LA REMEAME S, Mor OBEHEMEREE A BLE T D wiRetkavme Sz, UGT TidZe<, Mor
OBFPeMIRE A HETHZ & T, Mor OMEHRERFEEICEAL, Z8A UGT 12XV
R#EnsZ&C, fEHRELic SHABICBWT, Ak, UGT BNESNDIOTHR
R T 213D M36 OMIEFIREL AR LA L7zEEZ b Mor L [RERIZ 7 V7
BUBRAICEVR#EN 2T A BT in vitro [ZBWT Dick OFEAICE
D, a7 A ARG U6T BEESND LW IRERPHTVDA, in vivo [ZBWTIETI D 2
ANIAHEAER AR Z S0V E W) BENH Y, RO RE EEL LR RoT D
19, L2vL Mor OBPEINCE G2 F T v AR —F =S (Z oW TUEEMARATH D,
SBOMFRRETHDH. £/, Dic 1%, 7 vFF 4~ F—+ (Cyclooxygenase ; COX)
ZEL, FnAX 7 Z Y (ProstaglandiniPG) DOAERZHES S = & THMAEE
RS ED. £k MorDRF~DHREEIME T L2 rTRENR B X Hivd. L,
Dic DFMEER LOYEGFAREICR T DIREICHEZEIT RS, £72, M6 DRFYRHIIC 2 H)
MIPNZ D, SRIOKRFHIE T 2TV RN E B X 7.

Dic ¥WIMIED Mor D ¥ 2 /X7 fEGROEEL, ARFOMLL Y MorDREEITH D5
THEREMIR SN eh o7, £z, DicIEIRMEFD Mor DEHERI />3 1% 76.3 ,81.8 %
Tholz. b FOEERHRIT 65%THV Y, Z0ET, ZHhEFHEECLILIbLDOLEEZ
SEND. Lo T DiclZL» T Mor DHF U RTFEERNEENT L Z LKLV HAEEH
DNEL Z B ATREMRI RV 2 E v o Tz,

ARETIE, Dic I2K2D Mor ORNENREZE R 4 5 L72. Figure 111273 X5
(2, Dic GFAKFO Mor IMAEFRED LHIL, Dic 12X D UCT OHETIEZRL, MorD®
PEMERRE OFLFIZAE S Mor DR PHEIOIK IR T 2 B2 bhd. E72, Die Z#0HH
LTH MordD & U R I FEGHRITEB L2 ERbiroTlz.
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PD | analgesic effect 1

Figure 11. Summary of this studay
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58 4 ¥ Morphine IR R(PDICEHKIFT Diclofenac DFZ
&

BI1H % B

FEAA FHESERIKE U CHAR CHA S TS Mor 1%, ®EEOEMEENR, FEER
IZ L DIEROBEMOBNIC Dic EfFHEND. LrL, 2R b 0EFIMTo PK BT 54
HERIZOWTIEBZ LN TELT, K& HH TOMEHRDENT L 28R 2R OFN-
DR ZWEFL CTHEASRL TS, HE3ET, 7 v MZBWT, Dic OPFHIZE Y, Mor
OMAFFIREN EH 3725, Mor & Dic OFHAANEHA O A[HEMEEZ /R L, Z 41X Mor @
TERBHBEE TH D UGT ORLETIE22 < . Mor OB HEMERR B OBLE IZEE R 5 rIREMEN &
HZEEWALMNMILE., F£72, Dic Z0FH L TH Mor O ¥ X7 FEEFRITEB L7gn2 &
Nhohot=. =2 T, Dic fFHEFD Mor O#ERZNFEIZ OV TSI L 7=,

S8 280 Morphine DEWIR

Figure 12 (a) (21, 3EAIFEEGH#E (Cont F¥), Dic HAIKGH#E (Dic ), Dic JEOFHHE
(Mor ) X U Dic (5 mg/kg) HfHEE(Mor+Dic (5 mg/kg)FH)IZH51F 5 Mor %5 360 45H
£ TO Mor O#UF#IFA~T. 7= Figure 12 (b) 2%, Dic JEOFHHRE Mor #HI L
Dic (5mg/kg) HFMEE Mor +Dic(5 mg/kg)BEIC 31T 540 SLrE dhit FififE (Area under the
effect curve ; AUEC)Z/~r7". Cont BEIZ W TIE, HADOE G 2177, MOBELRE U
A IV T THIEZEIT> T 5. Mor+Dic(5 mg/kg)BE Cid Mor A& H#E LT, Mor 2k 5
BRI RN Mor #51% 60, 90 A THEICEL 72V, AUEC IZ2-oWT% Mor+Dic (5
mg/kg) T Mor #f &Il L THEICH S o7z, £72 Dic B TIE Cont BEL HEL T,
Mor (2 K28R RICAHEAEITR Lo T,
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Figure 12. Effects of diclofenac on the anti-nociceptive effect of morphine in rats as
measured by Von Frey threshold. Rats were treated with morphine (5 mg/kg s.c.) after
the intraperitoneal administration of vehicle or diclofenac. 4, Morphine; M, Morphine
+ Diclofenac.

Points are mean = SE (n = 6 rats). ¥*P < 0.05 (Morphine vs. Morphine + Diclofenac).
MPE; maximum possible effect. Area under the effect curve of only morphine and
morphine + diclofenac treated male rats.

S8 38 Morphine OAAENREEETRMRIEAORER

Figure 13 1z, Mor #f (A) B L Mor+Dic # (B) \[2BIT 5 Mor D IiEdjEERER
LB OBR AT, Mor BER LT Mor+Dic #fL ©12, HEALRBID O AT U &
A&fiE, Cmax & HRARERDREEERHICK A LT VBMFET D Z LRSI,

(A) (B)
60 -
90 60
50 4 30
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- 180 15
9 30 A

204 ¢ 360

T T 1 0 T T T
4 5 g O 2 4 6 8

Pl concentration of Mor(ug/mi) Plasma concentration of Mor(pg/ml)

Paw withdrawal threshholds (g)

Figure 13. Plasma concentration of Mor-effect curves of only Mor treatment rats
(A) and Mor and Dic treatment rats. The number in the balloon shows time.
:Mor (control), :Mor+Dic
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BAE EE

ARFGEE 3 HICEBWT, Dic OPFHIZE Y Mor 8L M3G D fffEHRENFREIC |
FA L, Z1UL Dic (XD Mor OB PEMRRES OBLE KT 2 AIGEMEA RIE X172, Mor
OMBEFREN FF L2 LI12LY, Mor IZ K A8EBNELHRT 20O TIERVNEER
7. #ZTC, AZETIZ Dic #5580 Mor DR EHB DB EIT-1-.

Dic OPFHIC X v, Dic FEAFAREE S, Mor (2 X B8R AEN Mor #5% 15, 30,
60, 90, 120, 270 /> CHEICHIIR L7z, Z4ud Dic JFHIC LY, Mor DMy -5
L2 & LML TEY, Dic JHHICE D Mor OSFERNFD EF1E Mor o M
IR B AIREME N RIE X AL72. Dic 12OV T HEE ORI BT AR ICH WS
WD XD ICEYRIEM R & 273, Dic B 58 & AT 514 Heie 3 5 &ORBERUG TR IS
AEREEIR SN2 > T, Dic [FHRIENRIC L 0 BUE R 2 REH T LFHTHY, 4
B D £ D IR RIENHE Z > TWRNT » MIBW ISR EEZRE L 2B 20N 5.

Mor D MEHREHER & SRR ORI, Cmax & A KERMNRBEREIZ X A LT
TFAEL TS Z e D . Mor (3N T u ZFEEICHEST 2 2 & T FTHm R A0
FREPIE L, ERIEAEZRIT 5. £/, MAN~BAT LEBEIER 2R 5 72 I3k
A4BARY (blood-brain barrier; BBB) Zifitd L 721 f U7 H72uy. — 5T, Mor [F/KIEMEN
m<, ERA pH TIEA AU RTHEEL TS, 745, Mor X BBB #ififa Lic<
<o MNA~BATL ERZRBLT 5103 2REORFA I B2 615, ZhbD D
LMD, ABEFHIRWT Mor @ Cmax & i REUR N RENZR N X A LT Z)ECTZDiX
Mor ORMANBAITICHEZE L7722 IR L TWD Z LR En7218)
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88 5 = Morphine ® PK-PD IcEKIFd = RE Diclofenac
DcE
E18 ®E

HeE, BIXOE 4=TIL, Ty MIBWT Dic OFFHICE Y Mor O MfEfEE N |-

3

H, BRENEEE , 3725 Mor & Dic OFHAEHOAEENZRIB LT, £72, M3G
DOIMAERIRED L5, Mor OJRPPEHEDIXT LWV o 2RSS, M3G ORI K OYRHHE
i, Mor OAEHHPEMIZZAL 7202072 & W S KRS, Die (2 XD Mor O i #EHRE
K OERAROEMRIE UGT OEEFENEEG T L aaEMEME<,  Mor OB PR D IE
DG L TWARREMENH D Z EAH LML=, LML, B b invitro (BT8R T
I%, Dic IX UGT {HMHZE LHELTEY, invivo ICBWTHEBEERN W EITE
\Z< V. 22T, Dic D5 &% 5mgkg 75 30mgkg IHEIESZ LT, UGT @
PHEIEHZ2NHE L, Mor OENENEA OCIEEMICREL G 50 E2 LN T 5720,
iR Dic JFHRFD Mor o i i FE K ONETR ) R 2 kit L7z,

%28 W=iRE Diclofenac {c&k? Morphine &&U M3G DIMIFPIRE

Figure 14 (2, Dic FEOFARE (Mor ) & Dic (5mg/kg or 30 mg/kg) PFA#E (Mor+Dic (5
mg/kg or 30 mg/kg)#¥) D Mor & F#5-1% 180 43 £ T? Mor Mg EHER %2 Table5 (2
1XZ DFEED Mor DIRNENHE R T A — X% —% 719, F7- Figure 15 (21%,Dic FEHFHARE(Mor
#E L Dic (5 mg/kg or 30 mg/kg) FFAHEE Mor+Dic #£) @ Mor & Fi 5% 360 7y £ TO
M3G iR EEHER % Table 6 (Z12Z DFED M3G OIRNENRE N T A — & — % R T

Mor+Dic (30 mg/kg) #£ T Mor +Dic (5 mg/kg) Bt & i LT Mor @ Cmax, AUC 13 k-
SR, Vd, CLtot 2ME FEAICH D b ODOHEEITIR LN -7, /- M3G 2o
T%, Mor+Dic (30 mg/kg) FEICIWT M3G OHEHEANEEIET HEA A R S =23, Mg
WREHER, (RNBNEE T X — 2 — L HICHBEEITR O h o7z,
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Figure 14. Plasma concentration-time courves of Mor in 10-week-old male
rats blood dialysate after a single administration of Mor (5mg/kg) with/without
Dic (5 mg/kg or 30 mg/kg).

Each symbol and bar represents the mean 5D of 3 rats.

@ :Mor (control), H: Mor+Dic(5 mg/kg), A : Mor+Dic(30 mg/kg)

* : Significantly different at £<0.05. (Mor v.s. Mor+Dic(5 mg/kg))

T :Significantly different at P<0.05. (Mor+Dic(5 mg/kg) v.s. Mor+Dic(30mg/kg))
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=
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i
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Figure 15. Plasma concentration-time courses of M3G in 10-week-old male
rats blood dialysate after a single administration of Mor (5mg/kg) with/without
Dic (5 mg/kg or 30 mg/kg).

Each symbol and bar represents the mean ®=SD of 3 rats.

@ :Mor(control), B :Mor+Dic(5 mg/kg), A :Mor+Dic(30 mg/kg)

* :Significantly different at £<0.05. (Mor v.s. Mor+Dic(5 mg/kg))

7 :Significantly different at P<0.05. (Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/kg))
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Table 5. Pharmacokinetics parameter of Mor after a single administration of Mor
(5mg/kg) with/without Dic (5 mg/kg or 30 mg/kg) in 10-week-old male rats.

Prameter Mor#¥ (control)  Mor+Dic(5 mg/kg)3f Mor+Dic(30 mg/kg) ¥
Tmax (min) 15 15 15
Cmax (png/mD 3.9 7.2% 8.5
AUC (pg/ml- min) 150 282% 300
t1/2 Cmin) 22 21 22
Vd(L/kg) 27 14% 0.79
CLtot (L/hr/kg) 0.033 0.018* 0.016
% : Significantly different at P<0.05. {control v.s. Mor+Dic(5 mg/kg)) n=3

T : Significantly different at P<0.05. (Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/kg))

Table 6. Pharmacokinetics parameter of M3G after a single administration of Mor
(5mg/kg) with/without Dic (5 mg/kg or 30 mg/kg) in 10-week-old male rats.

Prameter Mord# (control)  Mor+Dic(5 mg/kg)2¥  Mor+Dic(30 mg/kg)t
Tmax (min) 30 90 * 90
Cmax (pg/ml) 0.74 1.35% T34
AUC (pg/ml-min) 98 235+ 247
t1/2 (min) 22 20 20
k * Significantly different at P<0.05. {control v.s. Mor+Dic(5 mg/kg)} n=3

1 ' Significantly different at P<0.05. (Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/kg))

58 3 Bfi IR Diclofenac &3 Morphine DEEREZIR

Figure 16 (21X, JEAIFEEG58E (Cont #f), Dic HAIR G (Dic #£), Dic FEOFHEE
(Mor #£), Dic (56 mg/kg) fffE Mor+Dic (5 mg/kg)#f) 33X Dic (30 mg/kg) ff FAHE
(Mor +Dic (30mg/kg) ) (235175 Mor #45- 360 /rfflE T Mor D#EmzhH%, Figure
17 (2iZ Dic FEGHHRE (Mor B¥), Dic (5mg/kg) HHHRE (Mor +Dic (5 mg/kg)#f) B LW
Dic (30 mg/kg) BFAEE (Mor+ Dic (30 mg/k )BE) 128175 AUCE % ~x3". Mor+Dic (30
mg/kg) # Tix Mor+Dic (5 mg/kg) # & ik L C Mor I X 28RN RICHEEAIIA O
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Figure 16. Time-effect curves of no treatment male rats, only Mor or Dic
treatment male rats and Mor and Dic (5 mg/kg or 30 mg/kg) treatment male rats.
Each symbol and bar represents the mean £SD of 6 rats.

® Cont, A:Mor, ¢ :Dic, B:Mor+tDic(5 mg/kg), X :Mor+Dic(30 mg/kg)

* :Significantly different at £<0.05. (Mor v.s. Mor+Dic(5 mg/kg))

T :Significantly different at P<0.05. (Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/kg))
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Figure 17. Area under the effect curve of only Mor treatment male rats and
Mor and Dic treatment male rats.

Each symbol and bar represents the mean =SD of 6 rats.

: Mor, M : Mor+Dic(5mg/kg), []: Mor+Dic(30 mg/kg)

. Significantly different at 2<0.05. (Mor v.s. Mor+Dic)

© Significantly different at £<0.05. (Mor v.s. Mor+Dic(30 mg/ke))

. Significantly different at P<0.05. (Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/kg))
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BaH EBE
Dic 787 v MIFIZ7 vy —2L0D Mor OREHMEFHE UGT #% L<PLEFETSH. L2L, in
vivo TiZ Dic OHFHIZ &V Mor O M HREIIAEIC EA, M3G OMmAETIRE A EIC
ER L= o0, UGT HENBMEICERNL -7, £72, Dic OPFFIZE Y Mor OB HEt
NIESNS LW fERZ1572. In vivo T Dic 12X % UGT OFLEN RS- 72 FIA
& LT, Dic % bmglkg OIRETHHLIZEGA, UGT ZMHETDREICEIEL TV
metEx % 2, Dic OFH- &% 30 mgkg ([ZHIME 7. Dic OFGEEZHMESE LA,
Mor OIMMEHREHER T ERAEmA Lo b00, FEEETRGNT, M3G ot
BEEIZOWT Y, JRIBEIEDOMEA AR O b OOFEAIIA LN -7, £72, Mor ®
IR OWNWT S Dic HEATE S, AEEITAONAZR-T. LvL, FiZ M3G O
RHREHR CIL, AEEFIRONRP ST bODEIET HEHmA R 6. Zhn
UGT O—HBAFICER L T\ 5 AIREENRE 2 s . ARFHIIHBWT 1L, Dic (30 mg/kg)
EHIRED Mor 36 KU M3G DR T8k, JEVF R DWW TIIRER L TR 63, 4% 0k
FEAETHD. .
ARETIL, Dic O#£LHEHIMNCE S UGT FEEMABIOAME, Zi2L2d Mor OFN
BiREd L OSERNR~ DB L MG L, Dic 5 EOHMIT UGT O—#FE %2 R L7
. RNENRENT A — 4 —|ZHEZEIL/2<, Dic lX. 7 v binvivo (28T UGT %
ELRWAREERE W EDRRBINTZ. LhL, BRIMFABLETHLEZ2HND.
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BO6E it~ Ml Morphine @) PK-PD cd&kIFT
Diclofenac )EZEE

B8 WS

FVE R L DI RIIIMEERH D Z LMo TR Y 11819 - ZpiE
IZED Mor OFEZMEDOEITE XD ET Y MIBWTREL,  Mor (x4 2R MEITHE
P P TEWIZ ERMESINTND2, Z X ) ITHEMET » BT Mor DML E < 72
LIRAE LT, MEMET v MTBW IR LVE ALY M3G DOAERKEEN W Al HEMEAS R
IR TNDH20 FMMET » MZBWT, Dic OEEZXA I 7%FT5 LT Mor &ff
MT2Z2LTBB IZBFD Mor DN T U AR—Z—TH2D P WXL RIE
(P-glycoprotein ; P—gp ) 3EANL, Mor |2 X ZEUFAENEITT D L WV Wb H & 55>
20 Fipbb, HEMET v MIBWTRLRNo72 Dic 12825 UGT OFELEIEM S MM
7 v MZBOWTIA LD ATHEMER, Dic OFEGX A I 71k ->T, Mor OEEFEHNE
DEEF T B ATREMEN B D, £ 2 CTHEET » MZEBWT Dic OFHBED Mor OIKNEHRE, #4
TR OEE ZH ST H7-0IZ,  Dic PJEHKREO Mor 3L M3G o Ml EEHER
L O Mor DERANRHER 25T LT,

5% 2 Bfi Morphine XU M3G MR hiRE

Figure 18 2%, MEM:T » MZH1T 5 Dic FEOFHEE (Mor #E) & Dic (5mg/kg) FHEE
(Mor+Dic (5mg/kg) #) . Dic (30mg/kg) [FIREGFEHHE, (Mor+Dic (30 mg/kg) [FAIRFHEFS LY Dic (30
mg/kg) Sy EEOFARE Mor +Dic (30 mg/kg) ZyHERE) @ Mor B2 F#5H-#% 180 43 £ T Mor ifi
HEPREHE & E72. Mor BT #BG-4% 360 43 F TO M3G ML EE 2=~

MEPEZ » B CIE, Mor OIMAEFHRE X2 CHBRRLBIIA ST, MG oM
HERAZDOWTIE Dic 20722 & THEICESA L. £/ MortDic (30 mg/kg) [RIRHHE
& MortDic (30 mg/kg) yBfEREZ k42 &, Dic (30 mg/kg) BERET Mor #5454 15,30
ST M3G DR E S A B BA LT,
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Figure 18. Plasma morphine (a) and morphine-3-glucuronide (b) concentration following
subcutaneous administration in vehicle- and diclofenac- pretreated rats.

® Morphine; lMorphine + 5mg/kg Diclofenac administered concurrently, #Morphine +
30mg/kg Diclofenac administered concurrently, 9Morphine + 30mg/kg Diclofenac
administered at 3hr. Each symbol and bar represents the mean = SD of the three rats.

X Significantly different from control rats (p < 0.05).

Figure 19 (i3, HEMtEIS K OMEMET » MZISIT 2 Dic FHEOFHEE (Mor B¥) & Dic(5 mg/ke)
O FHE Mor+Dic (5mg/kg) #£),  Dic(30 mg/ke) [AIRFOFAAE, (Mor +Dic (30 mg/kg) RIFREIS
L Dic (30 mg/kg) ZyBEGFAEE Mor+Dic (30 mg/kg) ZyHERE) @ Mor 2 F#54% 180 4y E
TO Mor X UNM3G O IEFERER Ol Z /R 9™. Mor O MEHREHERIZ OV TIE,
HEvECIE . HEPEIC R, Mor BB 5 CIH RV MEM AR bz, £7-, Dic OFEIT, 5
2H, FI3E, FAHETRLELIICABRREBRD NI, MW IR ERE
IR O oT. Dic RKERE THRERERNED .

M3G D A FR BEHERS L2 DT, MEMETIEL BEMEIZEE A, Mor B G- TIXmWARER & 72
o7z, F72. Dic OOFIZ. HEMIZR & REENRO DL h o Tohy, MEMETITAER L5
RO BT, Dic KEHREG THIAEERRMERAEO b,

RNEEE /T A — & —(X, Mor (22 Tid Table7 (2, M3G (22T % Table8 |Z7~7". Dic
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OFEEAZEIMNT 2 Z & T Mor @ AUC (ZHENMER, CLtot IR MEMARSND DDA
BERTAONRN ST,

M3G D IMIEFREHEIZ OV TIL Dic 20T 52 & THEIC LA L, mNEhe
IRT A= B — T BT 2D o T=. £72 Mor+Dic (30 mg/kg) [AIFFRE L Mor+Dic (30 mg/kg)
SBEREA BT 5 &, Dic (30 mg/kg) ZYBERET Mor #5-4% 15, 30 431C M3G D M ik i
WHEBIZ ER LS, RNBIE ST X — % —ICH B IR No T
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Figurel9. Plasma morphine (a) and morphine-3-glacuronide (b) concentration
Following subcutaneous ad ministration in vehicle- and diclofenac- pretreated rats.
* : Significantly different at P<0.05. Mor+Dic (30mg/kg concurrently vs at Shor)
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Table 7. Pharmacokinetics parameter of Mor after a single administration of
Mor(5mg/kg) with/without Dic(5mg/kg), both Mor and Dic(30mg/kg) concurrently
and Mor 3hr post Dic(30mg/kg) treatment in 10-week-old female rats.

Mo Dic Mor+Dic Mor+Dic
Prameter Mor & (5 mg/ke) Bt (30 mg/kg) (30 mg/kg)
El5%:3 pax. 3
Tmax (min) 15 15 15 15
Cmax (pg/ml) 2.1 i 2.1 1.8
AUC
(pg/ml- min) 108 107 152 131
t1/2 (min) 45 40 40 40
vd(L/kg) 24 35 2.4 3.0
CLtot
(L/hr/kg) 0.046 0.047 0.033 0.038
* © Significantly different at P<0.05. {control v.s. Mor+Dic(5 mg/kg)) n=3

1 : Significantly different at P<0.05. {Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/ke))

Table 8. Pharmacokinetics parameter of M3G after a single administration of
Mor(5mg/kg) with/without Dic(5mg/ kg), both Mor and Dic(30mg/kg) concurrently
and Mor 3hr post Dic(30mg/kg) treatment in 10-week-old female rats.

5 Mor-+Dic Mor+Dic Mor+Dic
rameter MorE (5 mg/kg)BE (30 mg/kg) (30 mg/kg)
=1 e B TRER
Tmax (min) 60 90 90 60
Cmax (pg/ml) 27 73 % 6.7 8.6
AUC
(12 /a1 main) 357 1329 1127 1558

t1/2 (min) 34 28 29 28
¥ @ Significantly different at P<0.05. {control v.s. Mor+Dic(5 mg/kg)) n=3

T : Significantly different at P<0.05. {Mor+Dic(5 mg/kg) v.s. Mor+Dic(30 mg/kg))

% 3 Bfi Morphine DERBZIR

Figure 20CA) (21X, MEMET v MTBIT D FAIFERERE (Cont ), Dic HFIEKERE (Dic
BE), Dic FEOFAIEE Mor £E), Dic (5mg/kg) OFHHEE (Mor+Dic (5mg/kg) #), Dic (30 mg/kg)
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AR O RE (Mor+Di e (30mg/kg) [FIFFHEE) 36 U Dic (30mg/ke) 4y BEDHARE (Mor+Dic (30mg/ke)

SYBERE) 12H1F D Mor #5360 43 E TD Mor DEERZIEZ /R, Cont BEICHOWTIE, 3K
HOBGZ2ATHOT, OB LRI U X A 2 7 THIEETT> T\ 5. £7- Figure 20(B)IZ1%
Dic FEOFHHEE Mor ), Dic (5 mg/kg) JFFH#EE Mor+Dic (5 mg/kg) #f), Dic(30 mg/kg) [Fllkf
BEREE (Mor+Dic (30 mg/ke) [FIFEEE) 35 XN Dic (30 mg/ke) 7yBEDEHARE Mor+Dic (30 mg/kg)

STBERE) IZ3 1T D AUEC 7R

Dic(5 mg/ke) ZOFHT 25 Z LI2L - TC, Mor BEIZEHE~ Mor 54 90 4y, 180 4y CEH
TR m <720, AUEC IZOWTHARICHELS 2ol £/ Dic OELGEAHM
EHTH Mor OHIRBBEICHEZEITRD -7, —FH T, Dic OFIHERGIZLY, Mor D
RN AEICHEII L. 25D AUEC I2OWTHHREEICE W EERITRI -T2, il
FKEICEVAEITERS 2o 7z,

L

o 60 120 180 240 300 360 0
Time (min}

Antinocicepline E ffect of Morphine (% of MPE)

Mor MortDic(5) MortDic(30)
concurrently at 3hr

Figure 20. Effect.s of dlclofenac on the anti-nociceptive effect of morphinein ratsas
measured by Von Frey threshold.

Rats were treated with morphine (5 mg/ke s.c.) after the intraperitoneal administration of vehicle
or diclofenac(5 mg/kg, 30mg/kg concurrently, 30mg/kg at 3h) . Points are mean + SE (n = 6 rats).
MPE: maximum possible effect. Area under the effect curve of only morphine and morphine +
diclofenac treated male and female rats.*:Significantly different at P < 0.05 (Mor vs. Mor + Dic). .
I:Significantly different at P< 0.05 ( Mor + Dic (30mg/kg) concurrently vs at Shr).
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BaE EBE

ARETIHMEIET » MZBWT Dic HEHHRFO Mor BEO M3G OIMSEFHE 2R 5N
Mor 12X 28RN RDOEBORZ 1T > 72

ZOHEF, Dic PFFARED Mor MAEPRER LW, HRNEHRE T XA —X —ICHBREEIX
Ronpinotz. —J5 7T, Dic (5 mg/ke) DOOFANT LY M3G D MAEFRREIL Mor HAIFEC
BERERICE LS 2o 1oy, (KRNEENNT A —Z —ZO\WTIE,  Cmax DMMEEZETRON
minode. TOZEND, MET Y MZBW T, Dic 20FHTAZEIED, Mor OfF
BB L ORI AR R, —FHT M6 OPEREKZILE L TV D AREENE X Sh
2. LU, AR CidDic 20 L7ZFBED Mor 38 XY M3G DR FHEHZ DWW CTlidiiat
EITHOTWRNTZD, ZTUHIZOWTORFNPVLETHL EZ2xbND. £, BT v
BT HAER LG L T, Mor OMBEFREIMEL, M6 OMBEFRENRH L ZeoTWD
b, WETZ Y MTEWTITUGT IEMER E < M3G DARREDS MV ATREME & 7 L 72
A AT T 520,

Dic PEAIZE D Mor DEEFENEIZONWT, £z Dic OELG XA I 7% Mor & [FIRFTi
72<, Mor ¥50 3WFMANCT 22 LT Mor OFERBENFRFS & L_FEITE T L
7. ZOBRITMET v b TRALNRD o, THUE Diclck v, BBB IZBIFD P-gp 3
BISEM L,  Mor (Z X D8URMNENWITT 2 L) ik 2D o —HL Ty, 2o
BRGIIHZEN S D Z L ZW LN LTz, 4% Mor DOMNIRESERC, BBB (28175 P-gp @
RIUZOW TR D RENRDH 5.

Dic ZPFH L72BRD Mor DMEHRE & RN RO KA S 2 & Dic FEHFHIREL
X, Mor OMAEFIREEIZENZVNCHED LT,  Mor OHRENESHRL TWDHZ &
WD, ZORRITHENET v F TORR TR SR L 7r o7z, Brr 55850 R
[ZHBWTIE, Mor OIMMEFIREIIERRAR LB L2V b H 2228 T
b EHEET  FORERAZHT 2 Z L IXTERY. ZOZ LT v MTBWTIE, K
PEF o P ERARY, Mor ORIHEL Mor OMAETIEEEN B LARWAREERSH S, %
72 M3G 23 Mor  DEUF B RATHEHTT D &\ ) S 24252620 B IZ (IHEIRA T 1 A R
PREEL T LW RELH V2 | 4% HEPET v MTBIT D Mor OEUFRZHE & B
THHEREMT T O2MLERDH D EEZEZBILD.
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B7E RO

7—1) 5% -ERARE

)L b p YR 13 L T2 (Osaka, Japan) 7> HHEA L72. M3G 1T SUN R EFE AR 11
Mg 2 8% L v 5 X172, Diclofenac, naloxone, uridine 5-diphosphoglucronic acid
(UDPGA), XL alamethicin (% Sigma-Aldrich (St. Louis, MO)/SHEA L7-. DUFHF
W H 720 ER Y, BRI R V.

7-2) H2E FYMEEMTETIVICETS Morphine PK & U PD (iRt
EKRT
Lewis SR#fEMET » b (AR SLC B th) 2 U7z, EBRPIMG E THBEUK - HHREET
TEIH Lo, EEWERIIATER X v o\ ZAEREW MR E ST, TEOE#
K OVERIZBIT 2158, TEREW OfRE K OMRE I ONC 35/ ORI B3 2 JE4E) |, TF
JEREBASE I 2 I KBRS O I eI BT A AR AL CiTo 7.
721 BB RET VT Y DIEREEF(T
10mg/mL &7 v A 7 ¥V a3k (CFA) O{ERIE Mycobacterium tuberculosis
(Biosciences) 100mg (Z 1mg/mL Complete Freund's adjuvant (Sigma-Aldrich) 10mL %
Mz TRE L, 121°CT 156 R ELEEZ T 7. AT 2 ETLCTRFELE,
Lewis S2RHEVEZ ~ B (7 H ) D BAREROR DOFFHF R B lem OALENZ 10mg/mL 5847 &
A FNT7 V2 M 0.6mL NS LTc. RERIEOFHEITN D 3 JiTITo 7
O RIEMESR R OFEAM (Von Frey test): CFA$ 5-0,3,6,10,12,14,19 H 127 M& I JEIC
M2 5%, G TEN S RO T RF ORI O K EZA5ETOHlE L7z (Von Frey test).
B RNE L e/ IMEZ BRSO DIED B Z FIV . Ty hoBEF A< 721 Cut offiE 50812
e LTz,
@ MEIROMIE : CFA$5-#0,3,6,10,12,14,19 H 12, 7w M& R IETNLL/3%0% /% 2% FIV\C
HELT.
@ {RERE: CFAB5#£0,3,6,10,12,14,19 H 12, T hOIREZHE L.
7 v MERRIEAL 13 MONEEN S LD 2 5Ll e ol b D E R RIENFBL LT ¥
2N MEFRET N T v b EBIRL, BITOFERICHM L. (CFA 54 14~19 H OfH
TLUTFOEREZIT>72. )

7—2-2) UGT FnNE
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()7 NI my - LD
7y O ERY B L, FFEEOR 3MHEADKE LIEAE YA X MEERO0.1M

Tris-HC1,70.1M KCl/1mM EDTA(QH7.4) % M %, RE A X L7z, FEV X — b % 47C,
9,000g T 15 Syl LB L, 5D TCILRIC AT DT A AAREEIR Z AR T T A X
L, 4°C, 10,5000g T 90 3 [zt Loy L7z, 15 DIV IRBIC AR T V0 A A RE R Z I,
4°C, 9,000g T 60 ZyflELBEL, WERICHEED 1 55 OB EHES R (TGE
buffer:10mM Tris-HC1,”20%glycerol, 1mM EDTA(pH7.))Z MMz KEPFHA XL, fEH
HHTE T—80°CTRTF L7=. ¥ /37 E#&lT Bio-Rad Protein Assay kit (Bio-Rad)% H\»
TITo72. B 7 20pL (25 k3K % 200uL %, 620nm (ZBIF AW EEZ~A 70
L— kU —%— (Bio-Rad)Z FIWCHIE L7z, ¥ )7 &g EIT BSA (Bio-Rad) %z F» CTIERK
L7z BRI L0 k7.

(b) UGT iEiEnAE

Ty MFIszwYy—Ab5ug EAER UGT BHEA (V707 =) 27)eEdt KISk %E 37C
TH 2 D7 LA % 2_X— 3 L7z, 100mM uridine diphosphate glucuronic acid
(UDPGA) 10 u L Z Mz St ZBsa L, 37C T30 A ¥ a~—a v Ui, iRk
100u L 0z, B&zEEIE, 10,000 g T 10 sy LT kg 1000 L 2 & v, HPLC
T M3G k&AW E L.

(RS
final conc
MgCl2 5mM
Tris-HC1 buffer(pH7.4) 50mM
7y MFI/my—A 0.5mg/mL
TIAFT 33uM
E/LE X 50,100,200 x M

FER (Pr7a 7T 7)

(c) PAEBH K OHEEY

FLEANRE XY 7 v 7 =+ 7 0,1.875,3.75,7.5,15u M, E/Lt REEIT 50,100,200 1 M D
3 B CTENEISUNEE 27 L7=. Dixon plot #{Ef L CTIHEE# % SigmaPlot 13
(Hulinks, Tokyo) % FWCHEH L7

7—2-—3) Morphine &>\ 7ESEORE
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BROOFE®EZHBEC, Ty MIEBLOELER 2.5uM) Z&Teh 70 1. 20l %
37°C T 1 WA % 2 _X— b L, RURIRARIEERER & LT 100 1 L 0Ei%, 7% 0 % R4
A e (Centrifree) IZ27 774 L 37°C, 2,000 g (9400 rpm) ~C 30 4rfMim.0o L, bEgER
BERHERE LTAREBRIR L. TREROm5 O Mor #E % HPLC (I L JlE L=, 1
R DR = () XL TFoRUc L W B L.

£=C/Ct (Cf : 3 LB DY o TR EEMIREE | Ct @ O BERT O o 77 L TSR i )

71—2—-4) BXE2 1 9RBREONE

JUHE & D 7SN HE, iFlEE 4y % Mem-PER eukaryotic membrane protein extraction
reagent kit (Thermo, Massachusetts) % & H TR L7z, FFIEE 2 10pg & > /X7 B IZHH
B8P T NE 10%R )77 VAT I RIVERNT, 5BEx{T>7-. SDS-PAGE #
T, DBELIZS B RNy T 7 — 2 W TEREEATTO) T PVDF A7 L
> (Bio-Rad)IZHEE: L 7. Z D% PVDF A2 7 L % BB (Blocking Buffer : TS(Transfar
Buffer : 20mM Tris-HC1 (pH 7.5), 0.15M NaCl) with 5% (W/V) AF¥ A I L7)IZiR L T=
HT1RREL 5 Liz. D% PVDF A 7 L% H i MDR1 7 £y hE /7 o —F L4k
(Cell Signaling Technology) & 7 7 F > mouse anti-B-actin (clone B11V08) (Acris
Antibodies, California, USA) T 4°CC—Hifi &t 72, PVDF X 7 L v % JEi5t%, HRP
mEPTT 'y b IgG v R Y 7 v —F iR (Amersham LIFE SCIENCE) & 2R C 1 REfH
S S® 7. PVDF A 7 L > %P5k, Western Lightning(Perkin Elmer) % i\ TH A
&, Fluor-S TV 7 Wit &7 72, Mii&hiz N O 7 I Vs, . MRD1 ©
B-actin 2Kk B lhzZNENDOHBIE L LT ImageJ ICTL DV E& LT,

7-2-6) Morphine RE&LV M3IG REDRE

T—F VT T T > P OFEIRD LRI A1T 572, Mor 5 mglkg % X T# 5% 0, 15,
30, 60, 90, 120, 180, 360, 720 3 IZH VT, 10 U/ml ~/SY LB L= U v P& Fn
T 300 pL i L7e. BRECL7ZMikiE 4°C, 5,000g T 7 il L, R0 258 L
7o MHEY T ATREICHWSD £ T—80C TIRIFL 7.

WElEEY®E  (Internal standard ; IS) & L CF 12 % ¥ > (Naloxone ; Nal) Z{# ] L 7=. Mor
BIOM3G T2 1 mg/mL £725 59512, Nalid4 pg/mL &722% X ) ITERUK TED
L, TNENRFEHKE L T—30CTHRFL, ¥ 7 VB ICRERUK TR L THEH L
o, BERINLDOIE 394 —Hddw L, LT OFETHLEZ1T > 72, BB W3
7 LE BH#PAAN (1000~50 ng/ml) (ZAS X5 TORBRKTHRLZbOEHniz. ¥
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7200 p L2 4 pg/ml Nal KK 20 pL 2z, 10 BERLVT v 7 A LT, Z0D%
A% ) —/ 3 mL EFife/K 3 mL, acetonitrile/ 10mmol/l phosphate buffer 810 : 90 v/v
pH2.1) 2 mL, 0.5 mol/l ammonium sulfate buffer (pH9.3) 3mL Ta> 5 1> a=r7L
7= InertSep®fE it # — ~ VU v P(GL Science Inc., Tokyo, Japan JIZALELY 7L % 4
#7774 L, 5 mmol/l ammonium sulfate buffer (pH9.3) 4 mL T¥#5 L, acetonitrile/
10mmol/l phosphate buffer (10 : 90 v/v pH2.1) 2mL TAEH L, 50 ¢ L % HPLCIZ kY
AT UT=. 438 7 2% TSKgel ODS-80TM., Tokyo, Japan) Z f\ > B #iFH1% 0.1 M sodium
dihydrogen phosphate buffer, it (0.5ml/min) TiT-72

I ITER LA HES ((Coulochem II; Esa Inc., Chelmsford, MA, USA)) % Hv 7=,
M3G DOREREITRAN O DTG EZ —EWAE L, LLFOHETRHILEZ1T > 72, BRI
W= 7 i E BN (1000~50 ng/ml) (CAD X5 POREKTHIRLZH D%
Az, 70200 p L4 pg/mlNal KEHK 20 uLZMAARLVT v 7 A LT, Z0
%A K ) —) 3 mL EHEfK 3 mL, acetonitrile/ 10mmol/l phosphate buffer (10 : 90 v/v
pH2.1) 2 mL, 0.5 mol/l ammonium sulfate buffer (pH9.3) 3mL Ta > 7 4 a =7 L
72 InertSep® @ FHfH 7 — F U » DIZEY AL EL2ET 7T A4 L, 5 mmoll
ammonium sulfate buffer (pH9.3) 4 mL T¥#% L, acetonitrile/10mmol/phosphate buffer
(10 : 90 v/v pH2.1) 2 mL TiaEH L, 50 uL Z HPLC THHT L7, MticiZasem tas
(RF-535) (excitation: 210 nm; emission: 350 nm) % f\ 7-.

T — 2 ML, Chromato-PRO (T Z A LA LAYV ILALY) RN T =

7-2-7) Mor SR DM (Tail flick test)

FBEXOERIEMIZ. 7 v MREBICHRE BV Z 5 2 5458 (Ugo Basile, Italy) % M
W Z OIS BRAED O [FREELOG 2 2 97 F CORE 2 7% BIE & 7 2 tailflick testlZ & -
THIE L. Erex OBREMOREIT, tail-flick SISO 2 7R3 KA ZhUSR
Cd %percent maximum possibleeffect (%MPE) T# L. [(T1-T0)/(T2-T0)] X 100 D=
WCEVRE L. 723, TO EB XLOTL EIZIZENERE—T v MBI 2 EER B LW
Pt ORSHER (sec) %, T2 fEIZIZcut-off time (30.1sec) ZAJJL7=. /-, ~v
A DBAREENLC BT 2 EE R/ NRIZE EH 572010, Bl % ik T10 B E T
&Lz FEBIT—REA3 ILE LTIV, B Sh72%MPE fEIZFAE (Mean) 3 E O
FEAERRZE  (Standard Error of the Mean :S.E.M.) T L7-.

7-2-8) #EEMNBE
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WEEHLER I, AR, RNENRE ST A —& —, RV TRR R, R EREEIC OV T
IO 72 ¢t REEZEA L, SRRSOV TT 2 SeRlE TR XL sidak
DOHFEZFANT P.05 2HFEEHY L LT,

7-3) % 3 E Morphine OEAENAE(PK)ICHKIZT Diclofenac DEE

7—3—1) UGT jFHnME
(a) ZYMFSYOY/-LORY

7-2-2) (a) L [FIEED HiETHEL L 7=,
(b) &1 7R

7-2-2) (b) &FERDITETRDI.

(c) UGT E{EniM%E (in vitro)

7-2-2) (c) ERBRDFIETIToT.
(d) FEEFTEM Ki ORI

7-2-2) (d) LRARDGIETIT-T.

7-3-2) Morphine RE&ELU M3G IREDOME
Morphine ORBEEMNTE
7-2-6 L [RBED FIETIT 72,
M3G DIREEAIE
7-2-6 L [REED FIETIT - 72,
7-3-3) Diclofenac ##FR§® Morphine &V M3G MIRAREHB OMRIIRIR
7 v b OSEFIRE = —7 VIREE FCEEH S, Dic 5 mg/kg B L <X 30 mg/kg ZNE
PER$ G- L, 1 53121 Morb mg/kg % F#G- L7z, #EET » MIOWTDOHR LIS,
Dic 30 mg/kg ZMEWENTLG- L, 3 BERIFIC Mor bSmg/kg & F#G-4 % HiEzBMLT-.
PR % 8 ) S 7SR HATV,  Mor #5540, 15, 30, 60, 90, 120, 180, 360, 720 431
T—F VR I T, ~RU B L 722 Y P& VT 300 p Lo BRI L7z,
BRECL7-Migix, 4 °C, 10,000 rpm T 7 /@O L, RiE O () EZREL7-.
M T TEICHN D ET—30CTRELIZ. TV PO~ AET, BRI
AN 10 U/ml ~NY %2 ) O TRWIRY ,  $Hez~/3 ) Tz L TRV e,

7-3-4) Diclofenac ##FEF Morphine &&U M3G DFR#HEMENDIRETRER
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7w MZ, Dic 5 mg/kg ZMEMENEE-L, 1 %I Mor 5 mg/kg Z B TG54, (U
r—=VEAWCWTEIR U, RIZTOEEEFHI LT 2 —71CEUL L7z, BEIRIFERH]IE, Mor
Feh5t% 3,6,12 Bl L, F=2—701F on ice DORETERTEIIIBEELE. B
NIRRT NETF a—T TEHEL, ZO0Fa—TOEERZZLIIWTRY V7 ILVOE
ErHM L. £72, JROBEI 1 g¢/ml &Lz BRLEKRY VL, JIEICHND
FT—30 CTRAF L.

7-3-5) Diclofenac ¢ Morphine &&U M3G DiEhkiltROMRERM

Z v Nexz—7 VIR T, B AEE L, BEEFREAGFL, BEICRY ZFL T
2—7 (Polyethylene TubeSP-10, I1.D.0.28 mm, 0.D.0.61 mm) ZFEAL, #HAKRT
ELTF2—THEEL, EHEEA L. Z0%, Dic b mg/kg ZMEMENESL L, 1
%I Mor 5 mg/kg R FHeH%, 6 R E CREFAOICIEIERIE T o 72, X T HE
A FHLeTF 2 — 7B L7z, R OBERER L Mor 5% 1.5 R CTIT-

- MEHEA DT 2 —71% on ice OIREETRIMTX 2 L) ICEE L. Aoyt
Yo TMEITF 2 —T TEHREL, ZEOFa—TOEEEELGIWTIEY Lo EES
B L. 72, HHOREDT 1 g/ml &Lz, #RLZBEHY 7 VE,  JEICHWD
FT—30 CTHRAELT=.

7-3-6) EMERISHIRIT

EFE TR/ T A —Z I MULTL 2 a—X—7 1275 L& HNT, EF LK
FIRRATIC L 0 sRd 7z 3V G IEIRK E CoMmEh iR e — R T (AUC) 135 iR
R E CIXBRBIBICCRINL, 2827 V7 7 A (CLtot) 1% Dose/AUC, i i £E HF
il (MRT) (Z AUMC (—RE— A4 > M THEAE) /AUC, EFIREDSMER (Vdss)
I% CLtotx MRT X 0 B L7-.

7-4) B4 K, B5E $6ENRK
88 4 F Morphine DOERBME (PD) (CI&&KIFT Diclofenac DFE
88 5E Morphine @ PK-PD ICHKIFTEIRE Diclofenac DEE
BO6E UEEFYMIBIIS Mor @ PK-PD ICEB&LIET Diclofenac DFE

DR R

Fischer RMEME or MEMET » 10 s (AASLC #Rlath) ZH L7z, FEBRBAMA £
THHOK - AREEATCHE L. 7o, SWFEBRIIARFZENNF v " 2 ZRENM) P
fEEHC S &, T OB R OVEBICET k4, [EBREMW O E K ORE I DN

41



ORI BT D HHE |, THFZEREBESE 3 1 DB 3255 O 32N [T BE 3 2 A et %857
LTiTo 7.

7-5) Diclofenac #tAK® Morphine MM RIEBOREIRIR

7w N Von Frey RUETRIELEE D7 —VIZ AL, BREICEN S 5729012 16 5 /E
L7ctk, HEMET v BZOWTIE Dic 5 mg/kg & L<IE 30 mg/kg ZMEENEEL, 1 &
#%IZ Mor b mg/kg NG Lic. HEVET » MZOWTIE, HEMET > oG HFIEITN
X, Dic 30 mg/kg ZJEMENEL-L, 3 KffEfZIC Mor 5 mg/kg # K T &5 5 HELE
MMU7=. Mor #5#% 0,15,30, 60, 90, 120, 150, 180, 270, 360 %3Z Von Frey zUf
HIELEBIZL Y Mor ORI ZJIE L7z

7—6) ®RiEnaE

ERHUEE, MR IR, RNENRE ST A — & —, JEFFHEIE, SRPPERIC OV T
XD t MELAEA L, SRR OV T 2 JeEE ST L O sidak
DI EEFNT P05 #HEEHD & L.
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