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S TCIRIRABIET 2 - O HBOEMEZ IS 2 TNE L5653 VWEETH B,

LZAT, HREBFRIIEE > SED RIS LB Whicavailability 2 F T3 2 & » 5, T Tz
NP RBAEFRLIZARE LEHAEN TR S, LAL 25 EAEREITZOLET 28IER L
UCTEMIEC T 2RIIER Y H 2.0 ZORIBIERIROHREDL 4 5 TEBRBREICEVWTLREL
THY, H)FLERL Y FAF Y VETRESATEY, Zh5OBERA%MIET 5 LR IZbio-
availability DA %X 52 BARhE 2 HEHFLE N TWE, 22T, FFETIIHERBEEEOEGM
Bz ARBERIC D W TR T2 L FERIC, 205 2HBIL, BRAFBETE 28504 FEIZD
WTRETL 7,

BB HAEBEOEERMAsOv NI T4 Ik B3 ERE

ERBEREROMPEE LRI+ 3 HMT, HPLCIZ X3 MhOEMOERE LT L /2, AHFE
WZERLAEAEBEEIL, £ U T diclofenac (DC) ThH 5 4%, HEFMEIZ indomethacin (IM),
salicylic acid(SA), phenylbutazone (PB), mepirizole(MP) #f£F L 7=, DC, IM, PB, SAD+ }
Y LY, Na &L CREETF 30 205 OIAMOMAREDRERSL, #2707 5 7 (GC)
FEERIFBEEHLELAHETH S, £7-MPIE, GC— EEBHIT(GC—MS) EIZ L 3 HEA g s
NTVWBEDHETH AL GCEZERRIDBEAZLZBEY -7 ORE, BEE, BELESS,HY
MHRELEMETH 5, GC—MSEIE, B HRZEE EVEin,

SHREE L TEBEERA S N30 > 2 HPLC I L 2 HIEDORE 2R & 72, MEH 5 OMHIIRME
kL WERMESFig. 1, Table T 12RTo BEIZH W THRDHEICIEL, BIELFTHECTH DR
HEZTHTiEEFELL 7,

Analytical Procedure

Plasma 0.5ml
0.5ml Hzo
[—-0.5m1 0.3N HCl; DC

0.3N NH‘OHEHP

|[=—=7.0ml Organic Solvent
Benzene; DC

ACOEt; MP
Agqueous Layer Organic Layer,6.0ml
!
Waste Evaporated in vacuo (40-50°C)

1
Dissolved with 50ul mobile Phase containing
Internal Standard

MP; Tug/ml IM
DC; 7.5ug/ml NPA

Ten ul was injected into HPLC column

Fig.1 Extracting Procedure for DC and MP from Plasma Sample
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Table 1. Analytical Conditions of High- Performance Liquid Chromatography
for the Determination of DC, IM, SA, PB, and MP

m bC SA P NP

Mobile Phase  0.01M PBS,pH7.4 0.0lM PBS,pH7.0 0.0l PBS,pHE.S 0.01M PBS,pHG.0 MeOH-0.02M Ki,PO,

containing 0.03 containig 0.2 28 1 18
mole llal!o’ mole -uco, .
Detector UV 268 nm UV 27% nm UV 2935 nm UV 275 nm UV 250 nm

Retention time Sample 3.8 min Sample 5.8 min Sample 4.0 min Sample 4.8 min Sample 10.2 min
1.8. 5.5 min 1I.8, 4.8 min 1.8, 6.0 min I.8, 6.8 min I.S, 12.4 min

1.8, oC NPA SNS NPA p]

Instrument ; JASCO-TRIROTAR-IX, Column ; (A) 500 x 3,13 (mm), (b) 200 x 4.6 (mm),
Packing Material ; (a) Permaphase AAX, (b) JASCO-5801, Plow Rate ; 1.0 ml/min,

PBS ; Phosphats Buffor, I.S. Internal Standard, NPA ; N-Phenylanthranilic acid,
SNS ; Sodium l-naphthalinsulfate

BB KAEMPUEWE OEBRIII AT 3 HREFREDE

EMO BRI, pHABURH" 1269 2 L ARES N TH Y, AEMEEYIEMB TR E R
BVZENEV, o TEBIGERI NI, BRoh it DLh-TWE, 2040, BEFT
CERLZKAMEMEER > SR E ¢ 5 HWTHREEES L S2HAL TEB S 5 ORI & RET
BIEPBEENTVAIL 2L AH6 RETEER % £12 & 2RIVEHEIL, ERREELICE S &
EShTEY, BORABIZ L > TIRIMEEDR AR TOTIEE VWAL EZLSNTWVWS, FlY ) FIL
BE LU ZOFERIBERIMEOKEERMOER D 5 DR E2{EET I Z L RETATWE Y

HRIEERIL, T TIRNARIBBEEO LW LABOLSNTEHY), ERBIERL -HELRE
AT R3320 RESNATVE, Zhs5nZeh»5, FTREEABBEROEBMIKIINTIHELR
29 2 HBY T Ampicillin sodium(ABPCNa), Caphalothin sodium(CETNa) O EZRINIZxTT 282
BIZOWTKETL 726

(2— 1) JHREBEIC L 2BIUEETDF

DCNa, IMNa, SANa, PB & & U'MP OURIUMEERN R IZ >V TRET L 2 4R %, Fig. 210m¥, 2
DFERA 5, DCNa & IMNa AIEFIZBOHIRERT e bd ok, LLEDS, 20BEND
B3—ELEIZE B LIRIBERIRIE T T b —1l% o7, £ 7, RIVEEDRIZ, BHEZHR L LHEMY
HEOTIRLE VD EDRE 4187,
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a) Concn. of NSAI Drugs in Suppositories a) Concn. of NSAI Drugs in Suppositories
b) Dose of NSAl Drugs b) Dose of NSAI Drugs

Fig. 2. AUCy_,,, (A) and Peak Plasma Level (B) for ABPC after Administration
of Suppositories containing 10 % ABPCNa and Various Concentrations of
NSAI Drugs
—O— DCNa, —&— IMNa, —e— SANa, —O—PB, —0— MP
Dose of ABPCNa ; 15 mg/kg,
Each point represents the meantS.D. of six animals.
(2— 2) RUMBRHER ROFEE
RAEERDRDFE R & K& X L 22 4ER A Fig. 3 Th 3 4%, KiZH T & RS EmORIUEERD
ReRLlco LLEYS, ZO%FE, FROKUTIETL THYD, RKOBEMBHEIZ I
ERFIICVZELDOERL T IR TH -1

100 (a)

50

es600000BRORGOIOGS
se08000000060

i U

 SANa PB DCNa IMNa MP
(B)

100 - (" Jaspcna CETNa

Fig. 3. Biocavailability of ABPC and CET following
Administration of Suppositories containing 10%
ABPCNa or CETNa and one of NSAI Drugs (1.5% for
IMNa and DCNa, 10% for SANa, 7.5% for PB, or
5% for MP) in Rabbits (A) and Dogs (B)

Bioavailability (%)
o

50

Dose ; 15 mg/kg for ABPCNa or 15 mg/kg for CETNa,.

Each histogram represents the meantS.D. of six animals.
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(2— 3) WKREBIE L ABPC Ot hEhkE .

FROFERT BPCNalZ X T2 IRUNMEERD R AR Z T 2 E RS EOIRINBE COZEH O M
FFERIZDOWVWT, FREKNIZDWVWTHRE L /2 (Fig. 4,5) . DCNa & SANa DFERIZODVWTOHFRL
%', ABPCNa OIRDE & 5 E 2 EIBHEIL, BEZRIEFITRVEEHCE 2R E02TET
2LDEEZLND,
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Fig.4. Time Course of Plasma Concentrations of SA and ABPC
following Administration of Suppositories containing 10%
ABPCNa and 10% SANa in Rabbits(A) and Dogs (B)

---0--- SA, —e— ABPC
Dose ; 15mg/ kg for ABPCNa and 15 mg/kg for SANa.

Each point represents the mean +S.D. of six animals.
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Fig.5. Time Course of Plasma Concentrations of DC and ABPC

following Administration of Suppositories containing 10%

ABPCNa and 1.5% DCNa in Rabbits (A) and Dogs (B)
«-=O---DC, -—e— ABPC

Dose ; 15mg/ kg for ABPCNa and 2.3mg/kg for DCNa.

Each point represents the mean +S. D. of six animals.

(Table I , Fig. 6) o EASEMIED AT AR & ORIZHERBEEHLZRD 2 2o 2, EEHR L ORI
13, r=0.942 ERVWAHBIZRD . THL DRSS, HAEBEIBIR S N 2BF 125V TEHE
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RIZERT 2EFERANOEEIRBREN LD EEL B,

Table [I. Physicochemical and Biological Parameters

Drugs ‘a)c:::}g (H,JT B (\)C) log Abiod) log pa) log kﬂ log 1/1-:0509)
DCNa 1.5 0.047 75.6¢19.7 3.20 1.18 1.36 2.13
IMNa 1.5 0,039 69.7:29.6 3.25 0.69 1.10 1.84
PB 7.5 0.244 41.5:28.1 2.23 0.55 0.08 0.79
SANa 10.0 0.725 54.6:29,1 1.88 -1.86 1.33 ~0.75
MP 5.0 0.241 25.6:17,6 2.08 1.34 1.18 0.40

a) Percent of NSAI drugs in suppositories.

b) M ; amount (mmol) of NSAI drugs in one gram of suppositories.

c) B (biocavailability) ; [Auco-lzo(:ectal)/huco_lzo(L.V.)] x 100,
the mean:tS.D. of six animals,

d) “‘bio (corrected biocavailability) ; B/M.

e) p ; apparent partition coefficient ( cn-octanol/ cHzo

f) k ; dissolution constant, Q = Xt + C (cf. Fig. 18)°

g) Carageenan-induced paw edema inhibition.

).
6.0

(o]

1

&
s)
(o]
-

-1.0 0 1.0 2.0

log 1/EDg,

Fig.6. Correlation between log A,;, and log 1/EDs,
(cf. Table V)

log Ajio = 0.5263 log 1/E:DSo + 2.064
r = 0.941

(2— 5) EREHEMRE
TR ARERD R % BRET L 7= IE RSB RO EIGHIEN OB 2 R B F I L 2 CoERICE
5 L IRIUBAERD R D5E N S DR ERMEN DR B A, £ 72 2 OEALIIERD THERM CRAE L #RkiIx
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{REFEMOBRINDFE S & 6 —F L /=,
$=% Diclofenac &M 7 I / BIEDEHBRI

T IR REREL, BOBRIUEEREREZET 5. ZORRIE, BB ERIIEEHO
bioavailability ¥ & ® 3 AR TE 3 WHEM A H 5, LAL, ZORIUEBEERY Z Hh 5 WD
BRI AT B RIBERA —RE B - TVBZ L2 AREZL S LHBENI 2V, ZORLBA»SE
2 3%, MABEREOEBRIRIND bioavailability % &% 5 & [FRHIMAEEEE % F51L 3 5 AR 2 75

Table II. The Plasma Level of Unchanged Diclofenac after the Rectal
Administration of Diclofenac and Its Salts in Dogs (10 mg/kg
equivalent for DCNa)

e—

Drug Administered Peak Time Peak Level Auco_uoc) Bio.d)
Route  Salt (min) (ug/ml) (min-ug/ml) ) n
Rectal DC 60 7.9:3.58) 140027072 26:14%) 5
DCNa 30 13.80.6 24782279 4625 5
DC-Lys 40 23.524.42°2) 3414130420 3:620) 5
bC-Arg 90 14.724.1 2590107 4823 s
DC-His 60 13.716.6 2239:468 419 s
oral DCNa 60 13.0£2.3 2045935 38£17 s

a) p < 0.05 significant difference from DCNa (rectal route).
b) p < 0.05 Significant difference from DCNa (oral route).
c) Obtained from Fig, 1 of 0-240 nmin.

d) Bioavailability.

The values are meanstS.D.

The oral dosage form was hard gelatin capsules.

FEErRVWHT Z &, ZOEMOEBESRERMRBICL > TEELRELEION S,

(3— 1) Diclofenac #5#M: 7 3 / BIE D EBRIX

DC O#a#tE 7 3 / % (Arg, Lys, His) #(DC —Arg, DC —Lys, DC —His) 2 & L, KiZ &3 EH
MRIIZ DWW THET L 72455 % Table I, Fig. 7128 ¥, EBTRS T Y &\ bicavailability Z/R L7z
DiE, DC—Lys Th o7 ZOMEIZEORE LU TR TWE, —RVIZERRSE, &0
ﬂ%nﬁbZﬁmﬁﬁﬁﬁﬂgmmwmnwmw&ﬁ?t%hﬂfuéﬁ,:@DC—quﬁ&§
BETEOBELIVBATEY, ARZHAL L TRRAFHFEN S,

(3-2) #58 L AUCo- 20

58 L AUC, 10 DBIf%E % DC OB DV THRETL 720 #R5BITHE > THEBRAIZ AUC, 10 13 3800
L, WFhoBEsZEMIRINEATWEILDLEZ LN 5,
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Fig. 7. The Plasma Concentration of Unchanged
Diclofenac after the Rectal Administration of
Diclofenac and Four Diclofenac Salts in Dogs

—4& DC, ~O—- DCNa —& DC-Lys, —®— DC-Arg,

=4~ DC-His, -# DCNa (P.O.)

Each piont represents the mean:S.D. of five

animals.

Dosage amount is 10 mg/kg in terms of DCNa.

(3 —3) Fhr 5 DEHFE

A AL Witepsol H=15D A & FERL 725°, DC & % DIEFHO LFFAI» 5 DEEFEIZ OV
THRETL 28R %2 Fig. 8 1IR T, EEMOBELIE, B2 E—kDBFETHREL /27°, Bibioava-
ilability &2 5 72 DC —Lys B LB AR s h T, LFEA D 5 OBEHEEDE W bbioa-
vailability DZERIIFE L TWwW3EDEEZ LN 5,

100
-
o 39
Q
54
e
Lo}
g
o
-3
o
5
g 10

s 1 1 1 1 1 L L L N
0 30 60 90
Time (min)

Fig.8. Dissolution of Dicolfenac and Its Salts from

Suppositories
~—4&— DC, —O—DCNa, —& DC-Lys, —e—- DC-Arg
—0O— DC-His
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(3 —4) EB¥IEADIER

7y bEMFEAL, DC DEIEDLFERIRERDOERR LRI, BEIHE > THBRELITZ - %0
HMgEEDFEEIL, DC—Arg, DC—Lys, DC—His, DCNa DJEIZHEHIL 72, $2DCNa (3 i IEIH
IZHEL, EEICHEVWLDOTH -2, EHEM 7 I/ BIERIE, ERA,S5DCNakRAZEL L CiEZhi
FizRINE h 355, MEELIZ DL CHEBIIRVIIMEZAL Tn3Z b oz,

(3 —5) EBRIVEEDR

F TIZD~ /2 4£12 DCNald, ABPCNa & %22 CETNa 12 %t L 3V IRIUZERD R %51 U, & /- s
RIBIER L E, 5 720 2 2 TEHBMERIBEROETL T 2EESE7 I/ BEIZOWT ABPCNa
It BIRIUEEZDRIC DOV THET L, DCNa® % h & BT L 72,

600 P

400 P

AUC,_),4 ©Of ABPC (ug-min/ml)

0~ r T T T T
0 .5 1.0 1.5 2.0
Concn. of DC Salts (%)

Fig. 9. AUC._1z0for ABPC following Administration
of Suppositories containing 10% ABPCNa and Various
Concentrations of DC Salts in terms of DCNa in
Rabbits

—O- DCNa, —&- DC-Lys, -—& DC-His, -—e— DC-Arg

Dose of ABPCNa ; 15 mg/kg.
Each point represents the mean:S.D. of six animals.

Fig. 921013 2 h 5 DERERL LD TH 3%, Fig.9ld, DCNa iZE L 2 RIEDBEAEBEIC
Y BRPEEDRERL LD TH B, EEMET I/ BIER, BRIUEEDIRIBAL TEHY, DC
B D5 E ABPCNa 124§ ZIRIURERD R & MIEEAL A S 5 FREMMT 2 L DR &G/, Fig. 10
FIRIEES ROFFRE I C DOV TR L 20T, HEM 7 I/ BERH#EECE T RES LT
BOTIELEVDEDREEE,
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Fig.10. The Time Course of Plasma Concentration

Repeated Administration of Suppositories containing
ABPCNa with DC Salts and ABPCNa alone in Rabbits

—O— ABPC, —e— DC.

A; After the firat administration of the suppository
containing 10% ABPCNa and 1.5% DCNa (D), the
second and third suppositories containing 10%
ABPCNa alone were administered at intervals of

60 min (D, Q).

B; After the first administration of the ”suppository
10% ABPCNa and DC-Lys of 1.5% in terms of DCNa
(@ ). the second and the third suppositories
containing 108 ABPCNa alone were administered at
intervals of 60 min (@, D).

Each point represents the mean:S.D. of eight animals.

#PUE Diclofenac sodium & 7 I /EEDOBHZIR

DC DIEHM 7 I / BB EBIREAIEL L L Thioavailability & U*Eﬂiﬁﬂéﬁﬁﬁi@ﬁ’(ﬂ*h’( W
BZLERVWHLE, LALAS, BEREOLTLILEETH-> TLIRILAME L T#kbh,
EBROFBIZZMEYNH S, SS5IFHATEZT7 I /VBULRESN S, 22 TDCNa & &fE7 I /B
E DB & 2 ERBREEREER ILERA L EI2 DWW THRETL 70

(4— 1) DCNa b &7 3 / BeHFRIC & BURINIRERD

TRURAE D R X ERMIERI B DI 3 LR s /=2 &2 5, DCNa DIRYMEERIRIZE 25
TI/BOAMEEERT, HIERDEEWE & U TABPCNa # £/ LiRET L 7=, Table IV IZHER
BRT. ZOKRELST I/ BOBMIE ABPCNa?®DCNa 12 & 2IRIUEHEXI R 2HHIT 2 2 &L 238
W7o L—Met & L—Phe "B L BVIHIZIR AR L 72e T~ #HDEDT I /BIZOVWTHREL

A, LETRLABREZHEIDR 2R TRRS 3R TH o7, —7F, DCNa DIRJUTHFEAIZ LD

—318—



Table V.  Effect of Amino Acids on Rectal Absorption of ABPCNa
in the Presence of DCNa in Rabbits

ratno Acids AUC,_),o Of ABRC AUC,_,,q Of DCNa
L-form D-form L-form D-form
Arg-HC1 460:57  446t64 337259  288%69
Lys.HC1 359161  471:70 330259  309:36
Met?) 234£64 4661130 317235 330$37
Phe? 246240 5342104 317:26  316%37
Leu 380116  536+120 344:80  303:98
Gly 378278 298:19
Ile 491159 354160
Asp 389144 29454
Blu 457252 343128
Glu.nu,®)  s39:88 312162
control®) 628151 347164

Dose of ABPCNa and DCNa were 15 mg/kg and 2.3 mg/kg, respectively.
Bach suppository contains 108 ABPCNa, 1.5% DCNa and amino acid of 4 times

moles of DCNa. Auco_no ; ug-min/ml. Each value represents the meantS.D.
of six animals.

a) Significant difference between L- and D-forms in Auco_uo of ABPC (p < 0.05).
b) Glutamine.

¢) Suppository contains 108 ABPCNa and 1.5% DCNa without amino acid,

RN O
£ 600 4
~d
2
g -4
< 400 4 l 5
(-2 L *
P
'200-1
[-]
g 4 .
<
o L S ] L] ¥ 3 OJ' 11 ITﬁ)
(] 5.0 10.0 0 5.0 10,02
4 ] L L} 4 L § q T 7 b)
0 0.04 0.08 0 0,04 0,08 muol/kg

a) Molar Ratios of Amino Acid against DCNa
b) Dose of Amino Acid
Fig.11. AUC,-12 for ABPC or DC following
Administration of Suppositories containig 10% ABPCNa,

1.5% DCNa and Various Concentrations of L-Met (A) and
L-Phe (B) in Rabbits

—&— ABPC, -—O— DC.

Dose of ABPCNa ; 15 mg/kg.
Each point represents the meantS.D. of six animals.
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EAMBERZI o/, Fig. 11127 3 /VBOHHR 2 EL & 2 ROBRPEERI R DE(L % Met,
Phe M3BEIZOVWTRL D, DCNa D 4~ S5EEUFAI R EVINEIZRL 2 ThITHERER
ROBBBERRILICT I/ BEHAL BE, HREREOH 2H/EVHA»SBHRERL 5~ 6
BENVTHELDR LR TEHEE —FH U BRENY

(4— 2) DCNa & 7 3 / Bt 512 & 5 BRI MR

ARG L DRIURERRRAE T L2228 Ah56 7 v b EFRL, HFREEICX 2 EBBIEE LI
DWTREBMBMREIC L VR L 72, AR E5E%2DCNa? 1 f5E L~ 10f5ENL L E X, Met, Phe,
Arg: HCIl, Lys- HCLIZDOWTHRE L 22, WIhyL - KO 4 FEENMMBEF R LB DL H -7,
TI/ELOHRBIIL > THEBMEZECEZILTE, 8EE L TORAFTREEEZ 5N 3,
(4— 3) 7 3/ BRI 5% 0 BRI b O BE8E 7 3/ BBORKGE

FRBIT D A B 515 O ERGHEEAERE T oM 7 I B/ S5 — Y OE IO VWT, Ty b EMFRL
MEFL 720 Met 12DV TDRER 4 Fig. 121558 L 24, Met DigEL, D, LlA & H10~15E0 | &
R L7, —HDCNa MM Tld, 2KIETL THEIMIAOERK, BELSIIL-TVEZEFEL
bhd, E5EDHRIEIRINENATVEILE22bST, ZHIESHMIET2RL T EVWI LB YD
5, &5 < Rainsford 5 0™ £OHE I L 2R HUOBEC L VHETERL2 R T EHEES A
3, LALEMIZOWTIE, SBOBRHAVETH 3,

‘i{ 2,22

4 ] L4

¥ ] L] 1 1 ] T T
Gly Ser Thy Val Thr Met
. Ala Cys Pro Leu Phe Cit
Amino Acids
Fig. 12. Aminogram of Neutral Amino Acids in the

Rectal Tissue of Rats at 1 h after Administration

Concn. of Free Amino Acids in Rectal Tissue

of Various Suppositories
—O— control.
—e— DCNa alone suppository.
~—(r— DCNa and L-Met suppository.
—4&— DCNa and D-met suppository.
Dose of suppository is 50 mg/head.
Each point represents the mean of four animals.
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(1) HPLC Iz &k 2 DA BBEOERFZIZ OV TR L, BERICBNGC EIZEHT 3RED
EEBEZHEL 2.

(2) 2 D A RM A (ABPCNa, CETNa) 12343 2IRIUBER R 12DV THRET L, it
FJOWMREEE, % »THDCNa LIMNa TR I BVIRIUBESD RERT I L 252 I1Z LA, 2
DIRPRERD R, HBIEM L » 2EEMBEFROH 2 2 L5 212U 720 IRIMEERIRIZER
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