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(Influence on pharmacokinetics of antibacterial drugs and nonsteroidal
anti-inflammatory drugs in masticatory deficiency rats)
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BT IHEHEEIR N RO S B REIC B 2 M 1T eD T2 L n | THIE
BEREZ K T S8 2 A CHEBRMIERTA T » b &2 TRRERCRE L, Jiidke L
C Bacampicillin (BAPC), Cefaclor (CCL), FEAT v A RHEHIRIERK L LT
Acetylsalicylic acid (ASA). Indomethacin (IDM)D 3EWMENHE % fREt L7,

[J575] Wistar RIEVET » b SERZ, 18 SPLE L 8 BEIC/Y T, EERBHLA 1
W% B THEREEZ RN L, Ptk IZBRM 4 10 B & Uiz, fEHE,
% 1~4 BRLETEEEHSolid #F) . &5 5~8 REIXIRIREGTEIMud B, [ETEEE
K=1:1) 2, FEKRT%. Solid B Mud FEIZZFNZF1. BAPC,CCL,
ASA20mg/kg.IDM 10mg/kg % H &5 L7z, 1fEH ABPC,CCL DiE &L,
Micrococcus luteus ATCC 9341 BEZ#E B & L paper disc 15T LA H ASA,
IDM | & High-performance Liquid Chromatography (HPLC)IZ X ¥ & & L 7=,

[ 5] OBAPC : f & MmAET#EE (Cmax) (E Solid T 5.34 pg/ml, Mud ¥
1% 6.85 pg/ml, s AR EERERFH (Tmax) 1% 23.3 min, 37.5 min & %
FNAHEDFEZ R LT, Solid HEF LU Mud #E0D i i B2 4 T i (AUC)
IXFNZ1 104 pug-hr/ml, 14.5 pg-hr/ml 275 L7=, @CCL : Cmax (T Solid #¥
5.44 ug/ml, Mud #f 7.17 pg/ml, Tmax /% 44.4 min,51.0 min & ZHENHE DO
R LTz, —RWEIGHEE EH (k) fE1X, 1.59 hr'y 1.51 hr', —R¥EEEEE
¥ (ke) fEiX. 1.14 hr',0.69 hr'Z R L7=, BASA : Cmax, Tmax, AUC,EH
SRR (t2) 1 Mud BEO N EEZ R L7203, AR OZEITRE D Hivien
o7z, @WIDM : ASA [FIFRIC Mud BECHEEZ R LTz, BLEORAEL Y . FEHRY
MHIEEE 7 v b (Mud #F) 136 BR (Solid #F) &9 5 L. AWFZECTHWE
Y OWN, PrEHICE L TlX, Cmax, Tmax., AUC B L O iz TIHEA EIZEE
ok Lic, —J5, AT aA MHEBISERICEI L i, AR E» & RS
MDA DGR bz, 1E-> T, HBHER TSR3, FEEB LW
AT v A FHEFERIIM P OEKEENMET L, BAKRNIERT S Z
RPN LT,

Er

F—U— KN HEERY T > b, PUEK, FERAT oA FHEFIRIER, EKyahhe,
FHHZ v b
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t &2 EOEOEEEE Th DHEEHCHE . th - lEMkOBRIL, Briie b
WICBREM R B ZZ T T\ D, FRCBRIEMN B L LT, fMEtoRR (B - HR)
WL T, B3R TR H D WITTRIRETEH X E TR AN < & ~IEIG S DR EOTHE O
REAETSEDZEBRHESNTNE Y, £, THE, BMOREB(ESIEL, D)
WS OB EGE 2 | AR O, 3 X OVL S e A B & O Em A 72 EOZ L.
WHIG R O L IHIGRE ) « OPEEREDIN T 25 &S 2 L, WA ERTHEIE, FAM
EERAICHES LW D AREMENH 5 ),

Brio, REIBFRICH D/ TlE, HEEE OB 1, B, MNTERIMEREOIK T,
- FERNOKT BHBERO R 22 & kxR BE RITT Z R Sh T 7Y,
WHIEEEN X, 28 OBREZ IS LT 2 BEREE ZH - Tk | 2oL, RS W
DARHET L A EREDORER . LR « AVE U WDIRIET L 2 M IEECARRGRE . 18
B IRE D 2N A A 2 TRV L AR OSBRI T B, T PR L e R D IS0 R B B DT
MAb, BREEO ERAR Y, BICOENICBT 5 BEEMRMLER ORI 5T, Ao
HERFIC o) CTEHEREFIZ o> Tng 1)

—F, BAIFREEMZ v SRRV, HEEEAINT S 25 B CIRERELZ 5 %, 1k
I LD FERAEMGRE T~ N AER L T LERREERE O AR L 2 MR ET L 7oA A,
FERAIEMG RS 7 ~ N CHEE pH O L5, HEBOWEB LOXRT VU AREOK T, BN
WP S L OVNMNGIEEEZ A BICK T T2 2 2o L, A0k
B LI PE > T NI RE 5 A FEERE DK T & 2 W Ehie D & LIC BT D F9RI%. %%
A 2 EIN TV DA, BHEF OISR I X 2 YO @513 Th 72w,
ANRERMER CIX, PUEEE R D NCIEAR T v RERIRERIT B IR CEHA STy
5o 22T, /NEH CEEH) OHMERE O T3t 23 Ehie 4 it 5 Z &1,
BER b, M CEHEETH D, THE. EENICHT 2 e MEOMdr & BIEM 2358 < sk
BINDE DI BETHRMNRERGLOEIITHEN 2= BT VANMETH D,

AMFFETIL, SRR T S5 BT, BEH T v bOHEZ ik L TR AFVER
fARt CRH L7 F2BRAVIEMG R E 7 > F2ER L7, T OWREE T Ml BRI CZH &
NTWDHIHIE, BLOIEART v FHEFIRIERE LR DG LT, EFEEE (B
&Y EhRE R T A — Z 1T L TR L7,

i
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O EREW

FEREN I, Wistar SREEMET » b 4 s (SPF, $AEREMW) ZH L7z, fEIX
SRR 23+1°C, B 60£10 %, 12 B[] & & OBBEY A 7 )V OBRE FCiTo 72, SEHIEF
fakh (MF®, AU = > 2 VEERE T 3ERRUAAD) &2 AEDKIZIERAKEK 2 E U E H
B SE, BB THEE Lok, —BREOBIZES LOEREREZITWVIERHIZHEE L
ToAKHE 51.6£7.1 g OEMWZEH Uiz, 70d8, ARFEBRIT H AR 5 SR fm it
FEROEG UKGRE S 08-0004) Z15%, HAKFEI T iR EZBRE fE#H 2 HEDW T T

7.

@ ERAEWIB XU A%S
PLEEE DO AT v ) Vs (Bacampicillin Hydrochloride, VA FBAPC &%) . Cefaclor
(LLFCCLEWE) . FEAT 1A RYEHIRIEZ D Acetylsalicylic acid (UL FASA &) |
Indomethacin (UL FIDM & %) | & DAL D < TOFIKILSigma-AldrichtHH %4 iV 72, ASA
BILOIDMO M RE X, &EiEik” v~ k72 7— (High-performance Liquid
Chromatography, LA FHPLC &%) £ TITW, AR IE. H32655p HPLCHI AR 7, HAZ
638-41A I B[ ZZUVE =X —, BLOGHTH A 7 2E3EY) & ¢ 2 Bondapak C18
(Watersttd | KE) ZfEH L7z,

1
® =EBIiE ‘-<éi::

WistarsZ EVE T » 5 WA, 1RESIL & LSBEICAy 1T 7=, fakl: LT, # 1—4 BEIE

TR (Solidff) . &5 5~8 REXETEATEL & £ - 72 < F— DRSS 72 DR REEE 11Txt
L CAEYEKL Mz iziekmECfE L, S HICERBIM 1 %I E5E THARES
BT AU T OO U7 B A BRI E 7 v b (MudB) & U7e, FEBRHEAR
Z10MEM & L, 12BFFHER 2 SolidiE R XL UMudiElZ, TNZENPIEEKDOBAPC, CCLIE
20mg/kg, FEAT 1 A RPEHIRIEFK D ASAIZ20mg/kg . IDMiX10mg/kg DHETT v b
10023472 0 Iml OFERICHREL L TR O$EE Uiz, 3 5-1% . BRFIZ15, 30, 4597, 1,
1.5, 2, 3, 6. 12, 24FFRNCSHEAR L 0 BRI L, IMIRIE~ S U LR 72 72 B 12 0m DAy B
(3,000 rpm, 10430) LU, mEsdeta157- (K 1),

Mm%+ BAPC,CCL DOEZEIL, BAPC IR O8GRI TR R ST
Ampicillin (ABPC) & 722 O CILEHFRE X ABPC & LCER L, WML biz, BE
B3 Micrococcus luteus  ATCC 9341 £, K& FES HiIX Bacto-Penassay Seed Agar % 7=
V& paper disc 5 CITo72 2%, F72, KUk LU Standard ABPC, CCL (% 50ul % 7
JEZT V=K EOR—R=F 27T F L, F5H9C 30°C, 18hr 158 L, HEMILMOERE
ZRHEI L 7o, AR O SR R E IS 3B HAENERERIZ T~ b OIEF Mg E IV CE
L7z,

MAEH ASA 35 XV IDM O 7 EIE, M4E 0.1ml (2 0.3M I HEEE 1ml &0 % TR
BHE L7, ASA I pH Z 7% L CTHEMEEME  (p-toluic acid) N2 TZRFEHZME L,
BEIfH A 12 C HPLC O3tk & L7-, IDM % 0.3 M i35S 1| ml THRERQ L-%, =
T 6ml & & HITIRE L, 1,725% g T 5 ol Lot -7 Vg z ol L7, =71
JE1X 02 M U U ERiEm AR AR SRS, 1,725%x g TS5 i bait L=, &6



To=—T VB IZNEFEYEY)'E  (mefenamic acid) Z N2 T 40°CE R T AR FCHEE L,
B®H & N2 T HPLC Ok L7z ™, RO Sz ASA X, IO =27 Z
—BICL Y, Ik 7 eFu) S, YU FARICRLZE0nb, Ty M
BTV Y FABOLEZRE L, ASA OEYBREL L TRFTLE % (K 2) .

7 v MIEFASA X OIDMOE &EITHPLC TITV, L7 7 233y & b
uBondapakC187% 7 A, ##fHIZASA T0.1% phosphoric acid:acetonitril=70:30, IDM (%0.1M
acetic acid:acetonitrile=30:70 DIR SR 2= H L=, BEFHOFG®EIT, E0 1mlé L, B
RIXASA237.0nm , IDM254.0nm¢& L7z, 7235, I#£0.1ml (Zinternal standard & L T,
ASA [Ip-toluic acid, IDM |Imefenamic acidZ N 2724 D % =—7 /L CHiHi L, HPLC T/E
®ELZ (K 3),

KW D HRM R LR E SR IL. personal computer  (Microsoft Excel, version 97) % FHU>,
MAEHFBAPC, CCLES L TNASAJR FEH#ER | Tone-compartment open model, IDM{3:
two-compartment open model TZAVEIVENT L, HPERE T A — X Z:RedT-, FEipEhiE
RNT A= F T AR E (Cmax) . fem AR EERERFE (Tmax) . — R IRIGH
EEr (Ka), —RIESEE EE (Ke) . AW -83 (t2) | M oy B il F i fs (AUC)
ERM U, £, EWENE ST A—2 D 5 6 Cmax & TmaxILERE HERAH L7, 70k,
Keflfil%t127C0.693 ZH| -7l TH %,
@ HERHFERIOHE 2, 3

TG IL, EEE R = (MeantSD) T3 L7z, Solid #£5 L O Mu K
HE/NT A — X DXEEFHlT H7-®, Cmax. Tmax, Ka, Ke, ti2 3 LN AUC 2o\ T, 4
IBENIE LT 2 FERIZE D tREETT T2, fERZE S % (p<0.05) Klii & HaHFHIICH
B ke LTHIE LT,

i
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w R

REOHER I Solid HE & ik LT, Mud BRI A 1 HEIAE ORI D b7z
Molz, TOHKk, KEFRE L L HITEEHMARD b, ERE TR Solid HEDOKE
1322214273 g (2% LT, Mud BEIZ 201.4+31.8 g THEEE A R E VD 23380 Bz,

(1) BAPC DIRMpyEhHE

BAPC 20mg/kg %% 045 U7z, SEIEt ABPC #EEEHER O FEHME 2 X 4 (2R L
72o BAPC ® Cmax %, Solid #£T 5.7 ug/ml, Mud #£T 7.4 pg/ml C Mud FEDO 1A E

(p<0.01) ([ZEfEZ R LTz, £ DWFFD Tmax 1. Solid # T 30 min, Mud Af T 45 min %7~
L7z, BAPC @ 3EHI{E % ££1Z one-compartment model & ¥ BAPC DY EHE T A — X %
£ 11 Lz, BHEN/Z/NT A—2)25 Cmax 1L Solid FEB LY Mud BEZLE1L
5.3420.85 pg/ml, 6.85+1.21 pug/ml (p<0.01) T ->7-, Tmax X, EIZIL 23.3+3.5 min,
37.5£5.4 min (p<0.001) Z 7~ L7-, AUCy (ZBIL TiX. Solid #EIZ LR L T Mud HEITAY
40%DFE (p<0.01) 7ZEMNNRFED bivlc, FEMOPEMIZEES5-3 % Ke fEI%, Solid # T
0.86+0.11 hr', Mud F£T 0.67+0.09 hr'Z 7~ L, Mud #HIAE (p<0.01) (TIRfEA R L7,
t12 1% Solid AR L O Mud B2 Z 4 54.3£8.4 min, 68.5+6.0 min (p<0.01) ~C.Solid #f &

g UC Mud BRI e DNEER L. O HE BAPC 13E < AWNICETE LT
{
(2) CCL 0EyEhgk

CCL 20mg/kgz #% e 5 U7 g, FXMAERCCL JREHER O FERIE 2 XSIZR LT,
Cmax(Z., Solid##T5.66 ug/ml, Mud HET7.52 pg/mlCoh -7z, £ DRFDOTmaxlE SolidfE30
min, Mud #£T45min %/~ L72, CCLOMEYERE T X — % (one-compartment model)
ZFRUIR LTz, CmaxiZSolidfifds X UMud #EZ L4 5.4440.58 pug/ml, 7.17+0.86 pg/ml

(p<0.01) TH o7z, TmaxiL, ZILZHI 44.4+5.7 min, 51.0+3.8 min (p<0.05) %/~ L7=,
AUC¢lE, ZZEH 11.15£2.24 pghr/ml, 15.19+3.17 pghr/ml 275 L, Mud #ECHE

(p<0.01) 7REEIINFED BTz, kaflid L OKeffiid, Solid#f & bl L CMud BHITV T4
HIREZ R L7z, tinldSolidff s L UMud HEEEH 36.6+4.8 min, 57.6+8.4 min

(p<0.001) T.Mud HFEIIBAPCIFIEEIZCCL & ARPNIZ R IRFF TR LT,
(3) ASA DFyEhRE

ASA 20 mg/kg Z#% 5 U725 5 U TV B oD i 7R FE oD SEIME % ] 6 1271k L 7=, Cmax
X Mud BED DB Z R L2, AEOETRO L2 oTz, FOFFO Tmax 1%,
ML S 30 min [IZERD BN, Fo, WREE B 12 KefElEE L TH 50 pg/ml L EOEN
MR DSHERF S 47z, ASA DI ENRE N A — 4  (one-compartment model) %3 2 T
~L72, ASA @ Cmax X, Solid #£3 LY Mud BEZNE4L 86.6£9.5 pg/ml, 100.4+22.3
ug/ml T BB DOZEITRRD Lz o T2, Z OFEO Tmax |3, ZAE 41 21.944.9 min, 26.3+5.4
min Z7/R L72, AUCooulZZEH 1062+£145 pg-hr/ml, 1270£279 pghr/ml ¢ Mud RE23HE
IMER 278 LTy, AROZEITRO bivenoiz, £z, tie HEERIC Solid ﬁkttiﬁb
T Mud BB DT NERM 2R Lc, e, MFEORTOERYEIE T A —2|Z

BOEITBD IR oT,

6
(4) IDM DFEMpENRE
IDM 10mg/kg % #% A5 L7=K;, IDM OIfi HiEE O EHME A 7 1278 L2, Cmax I



ZEI 85.6+10.1 pg/ml, 91.3+13.2 pg/ml 27~ L, Mud BED N EEE R L0, AE
DFEFBED LR -T2, ZOFEO Tmax X, WEEE B 15 min (2788 HiLiz, IDM DI
WENRE DT X, two-compartmenta model % VN TITVY, /37 A —X ZHIMN LI- /R %
#& 2 1ZR L7, IDM @ Cmax %, Solid #¥ XN Mud #EZNEI 77.6£10.7 pg/ml,
80.8+8.5 ug/ml Z 7~ L7=, Tmax X, Z£4Z4 10.3£1.2 min, 10.6+2.4 min CTHE D 2338
O BRIz, AUCp ZZEIL 333.1+£63.4 ug-hr/ml, 414.5£71.5 pghr/ml T Mud #f
EIMER 278 L7e S AR REITIR b ie o 7o, £z, tiz 13 Solid #£36 L O Mud #f
ZALEI 1.84+40.38 hr, 2.2340.20 hr Z/r L. Mud BECTHE (p<0.05) 72w 235

i, 1o T, tup UAMNIMBEDIMENRE /N T A — 221X, AEOEITRD Lo

776
s



z £

FEERVEIGSHE 7~ b (Mud #F) 1%, PHRSEEE SO LR RIEEE 72 S AEFRSREDIR T
kY, EREREE (Solid #f) LI13f/e23yBiieZ2 Ry rREMS RIS LD, £ 2T,
AHFFETIE, Solid AEFS L O Mud BEIZHIE#E & LT BAPC, CCL, FERT v A NHPIIAESE
& LT ASA, IDM % 12 i B %ISR O& G L C, KB % et Lz,

(1) BAPC DZR¥ERE

BAPC 20mg/kg %05 L7-Wf, FH S 7237 A —# )25 Cmax 1 Solid B LY
Mud BEZIEH 534+0.85 pug/ml, 6.85£1.21 pg/ml T, ZDOHFFDO Tmax (XL
23.3+£3.5min, 37.5£5.4min LA EDEEZR LT, AUCislE, ZTAEI 10.4+1.5 pghr/ml,
14.5+2.4 pg-hr/ml ©, Solid AL EL#E L C Mud BEIEHI 40% DFHE (p<0.01) 72BEINAFRD
S, iz b Mud BEDRAERIEENRD DLz, —RIEKHEEH(Ke) 1T, ZhTh
0.86+0.11 hr', 0.67+0.09 hr' T, IMH 5 DOIHIGEEIMET L, ZOfEE Solid AEIZ L
LT Mud #£®D BAPC I3 <HARICITHE LT (F 1),

BAPC (3222 E CTHREMED ® < o IBE S ORI RAF Th D, BAPC 250 mg 2 fEHEAL
NICZERERF ISR O 532 &, Cmax 6.3 pg/ml, Tmax 60 min C, 6 FF#% TIE 0.2 ug/ml O
iz~ LTz, /NE (4~1275%) (2 BAPC 10 mg/kg 3 L 0O 20 mg/kg % ZEMEIF /% M5 L7235
4. Cmax [FZF 240 7.02 ug/ml, 12.18 pg/ml, Tmax |E 60 min, 45.6 min, AUC |% 14.67
pghr/ml, 2326 pghr/ml T, MFEORICHEKEERTREO bz, £72, upldZnZh
4523 min, 61.16 min 2/~ L 7, AREIOT v F OFEEBFER L IZER UIEE R Lz,

(2) CCL ¥ yBhk

CCL 20mg/kg % #% &5 L 72 Rf, Cmax(ESolid#E$ L UMud BEZ 40 5.44+0.58 pg/ml,
7.17+0.86 pg/ml T > 72, Tmaxld, TAZEIL 44.4+5.7 min, 51.0£3.8 minZ 7~ L7, AUC,
I%.  SolidFfIZEb#Z L TMud FEIEAI40% DA E (p<0.01) 72923580 bz, tizlESolid
BB X OMud BEZNZEH 36.6+4.8 min, 57.6£8.4 min (p<0.001) TH -7, F7=. Kell
1%, Solidff & tbi L TMud FRIZW TR BIRMEZ R L, Mud BEIIBAPCIAIERIZCCL & AN
WCRFFHIFE Lz (&1,

CCL 250mg % fRERR AN IZRR O 5- L C, b EYEE T X — &L, Cmax 7.97
ug/ml, Tmax 42.0 min, ti2 35.4 min, AUC(49.68 pg-hr/mlCd %5, CCLAAL/NEH100mg
Z/NRIZRE O # G- U Tl B 2 JlE L7245 5. Cmax 8.04 pg/ml, Tmax 41.4 min, t1258.2
min, AUCgg11.1 pghr/mlZ 7R L9 | AEI0O T v b OEBRER L i LT, 1ZIF R
IRt R AR LT,

NE MR BE R = L RO T LR SRR AR LT L T S OB LB HERI S v, 2 b o
AN ENRRIC K LT % 5. 2 T B AlREMEICRT LC, 9 CloFkx id, FEBRIIIHNEG
BT v N OHGERRIERE D AR AL A RETT 2 BT, MIPTREERIC K 0 B B ik
Rz, HINAWHEHEEE S X OVNGIREREZ JIE LR, BikE, BoeEls LU
TR, FEOMud BECABERIK T E R LY, e, HANRDHEHEE R X
OVNIBEEREIE, #F4FEOMud BECHRBOETIK FZ2//7 L, Mud B CIXTHLE R OFSRE -
EEHREOIR T2 Z L 2B LY, AR SEEO T v MIREfEs L Ok 2
it U103 [, THIGHERERR S 2 A ARSI i Z Lz, Sl T v Mt FOFEMICHH
WML, EBRWMI0EMTT » MIISHEERIC/RY & R OR20HIRICHY T 5, FEHO
B DFESIT, THIEHEREIR S X ONH AR RIBRE~ OB LR T 2 Z L PRIE SN D,



SRR D2 < IT/NE B TH Y | FEYWIPGEEILE 2 O/ NBICBATT D EIC K&
IEGFET 5, BNEDHEHEE DN /MW & & — NIRRT TEIL, Do < Y TR
WA BB T2 2 & CTUWIMEHET D Z E MR STV D, SRlOERERNS
BAPC B L UCCLZRAFE L7k, [EFEEEEL (Solidff) |ZHuE L T I2ERAYIH 2
7> b (Mud #) Tk, EYWOWIROPBELE L | @ HRER & HEFFS L, 60
MO ISEENME T L, t120%ERE L. AUCOEMAZED Siz, g < RN
15 L7 B, Mud BECHWNAEYHELEE I L OVNMEBEERED, AEOZETIK T L,
ZOTDIZmEY & HICRFFFBENICITE LT Z ERRKRTH D Z ERNRB IS,

—J7. il L E WA B L ORGEER OB, BB ST 2 BRI AE O
D, NG IR ORI K > TR OWIDSERIET 5 2 & DN HE STV, @il
%, BEOWEEDIK NI XY B OpH 13 R L CHBEICENTR Y, =T VR
HWEIT, ZTOAEMFIEES LOWINAMEET 5 Z LRI TS, £2, &g
BT DR AOPTEEOENEIREIZ DWW T, Cmaxid, A TOXKEYDCmax EHFE D
KEREAGITZRD SRV, 120 5ER & AUCDOHIRE L QYR P PR OIL T 2353880 6
TN D 90 Mud BEOWLARRIEAE - HEhiT, SlEICEIL TRk, Eydhned
B L AR 2R LT 2 E R SN D, o T, PO G EIX, HFEHET
IHIEHERERE EH I B W T HDREEH L BANICIIRSE B2 o b, BWERICH LT
KVEETRITUI RG220, FE, FARIRERFMZES 2 BT, HH01 Lot
aYEOTaRXT ) o ERETHE T B R ANIGEE N KIEICEIE L, AUCD
BERAHIE ST,

NH MRS RE R IR D THL AR RIERE & OBMR TIE. BEH T v & AV, HEEHEE 2K
TEHEHNWTHAHECHE LT v hTiE, B FRAEESL, WBERP07 77—
BEREOWD DR LY, Fio AR, MR O ERRE R O/ERM N
Pl S, BERYW L BEGHE O BE SR SN TW DY, ik, IHIE Y 2T L OKRRY
RIROPUR BT, T ORFEATNIWHERRI B2 KT T, HlEZkE L8
FEBRTIL, FLIEOREF - BAERRDOA BERANT, B ElEEF AR T O SO RE O A 5 72 0
WG L SR D R— R U EFBERWED 7V 2 I VBB OFERB R ERERE SR
TWBY | Fie FELOWOIEII L D HBRTE ORI, N R—/83 AR R
A S, REIOZEMBHGEN OIRT 2 E ., SRMFEDEE - KK E g e SIS 0%
LA S 2 LAVRIBR SN Y, 5o T, SO wOTEkT, 8 - iEEEL
EDOBERIFERE~D B E R T D 2 L AVRBR I D, FEERIC, ShFEEVEOMHEMEEE ) &
SREFR R RLIEEE D & ORI B R IEOHBI AR ST 57,

(3) ASA DIEPENHE

ASA 20mg/kg Z#R OG- L7k, ¥ U FLEROMHIRE LV . ASA OIRWEHE 2 fifHT
L72, ASA ® Cmax IZ, Mud BENEEZ R LT, AEOEITRO bR -oTz, £D
D Tmax, AUCou3B LTtz b Mud BEDNENMEA 278 L7272, AEOZETRD S
Motz (F2), Mud BETIZEN pH © AR D Hiv, /o, BIHHRFHE IR
LA REENTEY 2, Tmax 78 Solid BEL VEND Z L VRIBEN D,

(4) IDM D EMEhRE

ASA [FIERIZ IDM 10mg/kg %8 A #¢5- U 72 15¢, Solid #£35 X O Mud #£ Cmax \Tmax ¥
K OVAUC 1, ENZENHEEORICITHEHIA BZEILR O D72 - 7223, Mud #ETHE
IMER Z R L7, ASA BLWIDM & HIi2, Cmax, FDEF®D Tmax, AUCoui L iz



H Mud BEEIMER 2R L72, AEOEITRD bRroTc (R 2), ZHiEL, ASA
BILOIDM & 12 Tmax BFEFITFZDIC 2, BNEDPEHGEE B L OV NGRS EE D
R T DANCRINEN T LE SRR, AREOENPRD LRI Z ERHELE S
N5,

U EORRE LY, FEBRAOMEMERE 7~ b (Mud B) 1 ZIEFEEEE (Solid
BE) g4 5 &, PiEIKICEI L T, Cmax., Tmax, AUC BL O tiz TIXH
BICEMEE R Lz, —J7, EAT a0 REFRERICE LTI, MR
HERFF SN AMHEANEO b, - T, HEHRER T8l 248, HiE
HEB I OIEAT v FEFIRERITM P OWMKHEEMET L, &< ARNIcE
WTHZ Ex2H6MNT LT,



1) & W

A OB AEI T IS AE O THIEESRIRREIR T 23 L0 X0 ICRMEEIC 28§
DR Lz, FYOWIUTEE L ik, *THREE (Solid ) (Z bl U TS BRAIHIE 5
7y b Mud Bf) TlE, FLEHRB L OHEAT oA FHEFIRIERK & & (YR O
BEIE & | MRS & < HERF S AL, M D OB ORI MR T L, e DIER
& AUC OINDFED i, PLEHEIB LOIEAT v A FHERIRIER & IR AR
WIS 2 2 L 26T Lc, LIehi > T, THEHEREIR T, FEmEhiB oI
&0 E ORI Z 2 < BAESE, EHOBEENR L 5| S Z T RN
RS T,



X MR

1) Nakata S: Relationship between the development and growth of cranial bones and masticatory
muscles in postnatal mice, J Dent Res, 60: 1440-1450, 1981.

2) Beecher R M, Corruccini R S: Effects of Dietary Consistency on Craniofatial and Occlusal
Development in the rat, Angle Orthod, 51: 61-69, 1981.

3) Engstrom C, Kiliaridis S and Thilander B: The relationship between masticatory function and
craniofacial morphology; A histological study in the growing rat fed a soft diet, Eur J Orthod,
4:271-279, 1986.

4) Andres V, Cusso R and Carreras J: Effect of denervation on the distribution and developmental
transition of phosphoglycerate mutase and creatine phosphokinase isozymes in rat muscles of
different fiber-type composition, Differentiation, 43: 98-103, 1990.

5) WHFR  EM T v MR 5 AHEE O fREHE IS X 2 HIE A Ok 7FrI2 s
KO ORERHNFAZAL, FREHRGS, 51: 126-141, 1992,

6) WP —M8 : FETZEE L B ONTHARETE T » ~ OIEISFHEERERS L OV PO EFHEFIC
P4 28, ASEEKIRS, 17:1-15, 1992

7) Kuboyama N and Moriya Y :Influence of diet composition and malocclusion on masticatory
organs in rats, J Nihon Univ Sch Dent, 37: 91-96, 1995.

8) i HALT- - IR EPEHER B ~ & A OUHME A A AAE D 70k & FE I B D AFZE, H G S,
54:52-63, 1995.

9) HRIFN NEHIOH & NEORFES Y, LIZHEEOBE 2 F T, NEREE,

45:1486-1493, 2004.

10) FEIEFSEF- : ShIRICIS U D IEE RO B, /J\ AR, 41:2167-2175,2000.

11) FHEE, BIRZFM: HEEEGED LR IFEEII S 5 R OKAREEER T 08, H
B O ERERERE, 18:26-42,2011.

12) Maeda N, Hanai H and Kumegawa M: Postnatal development of masticatory organs in rats.1.
Consecutive changes in histochemical properties and diameter of muscle fibers of the M.
masseter superficialis, Anat Anz Jena, 149: 319-328, 1981.

13) Mavropoulos A, Kiliaridis S, Bresin A and Ammann P :Effect of different masticatory
functional and mechanical demands on the structural adaptation of the mandibular alveolar
bone in young growing rats, Bone, 35: 191-197, 2004.

14) Milei J, Ambrosio G: Chronic cola drinking induces metabolic and cardiac alterations in rats,
Morld J Cardiol, 26: 111-116, 2011.

15) /J\%T’%S% BT, BRHEFEST, FERRG : WA CTRII PRI TE 20, HEHREAR A

O @ UCREFRERRE,  HUHIERS, 11:109-115,2002.
16) ﬁ#ﬂﬂ% Ok =, AT R ORBIE L AEEEER O ) 2 7 BRIZOWT,
Wt AE 56, 51:702-703, 2001.

17) #Lﬂ%: : ELRET & R - BEDROPT, HUHMERES, 1:19-27, 1991

18) Kato T, Usami T, Noda Y, Nabeshima T: The effect of the loss of molar teeth on spatial
memory and acetylcholine release from the parietal cortex in aged rats, Behav Brain Res, 83:
239-242, 1997.

19) Yamamoto T, Hirayama A, Hirano S: Soft-diet feeding inhibits adult neurogenisis in
hippocampus of mice, Bull Tokyo Dent Coll, 50: 117-124, 2009.



20) Kuboyama N, Ogawa K, Tuna E B, Maeda T: Influence of aging on experimental
gastrointestinal motility in extraction of rat molar teeth, Pediatric Dent J, 22: 8-15, 2012.

21) #IRET, ARG —, REFIEIR @ Ca 5515 MPC-1304 O iffin A L EIE B (SR 1
% HERES KL OWEEZN R, HRIRIESERE, 9:109-116, 1993.

22) DINEHEST « mlind OIEYENRE, Fa O, EFRIESEEE, 40:109-119, 2003.

23) Veilleux LD, Castel A: Pharmacokinetics of ketamine and xylazine in young and old
sprague-dawley rats, ] Am Assoc Lab Anim Sci, 52:567-570, 2013.

24) Dockens R, Wang JS, Tong G: A placebo-controlled, multiple ascending dose study to

evaluate the safety, pharmacokinetics and pharmacodynamics of avagacestat (BMS-708163)
in healthy young and elderly subjects, Clin Pharmacokinet, 51:681-693, 2012.

25) Akimoto Y, Mochizuki Y, et al: Ampicillin concentrations in radicular cysts following a single
oral administration of bacampicillin, Gen Pharmacol, 24:895-898, 1993.

26) Akimoto Y, Mochizuki Y: Cefaclor concentrations in human serum, gingiva, mandibular bone,
and dental follicle following a single oral administration, Gen Pharmacol, 23:639-642, 1992.

27) A Astier and B Renat: Sensitive high-performance liquid chromatogrqaphic determination of
indomethacin in human plasma, J] Chromatography, 233: 279-288, 1982.

28) Philip C and Leslie Z B: High-performance liquid chromatogrqaphic method for the
determination of indomethacin and its two primary metabolites in urine, ] Chromatography,
306: 315-321, 1984.

29) Suresh PS, Dixit A, Giri S, Rajagopal S, Mullangi R:Development and validation of

a liquid chromatography-tandem mass spectrometry method for quantitation of indomethacin
in rat plasma and its application to a pharmacokinetic study in rats, Biomed Chromatography,
27:496-501,2013.

30) Ling Y L and Alan B: Specific and sensitive method for the determination of aspirin and
salicylic acid in plasma using reversed-phase high-performance liquid chromatography, J
Chromatography, 181: 473-477, 1980.

31) R H Rumble and M S Roberts: Determination of aspirin and its major metabolites in plasma
by high-performance liquid chromatography without solvent extraction, J] Chromatography,
225:252-260, 1981.

32) Xu X, Grover G:Rapid and sensitive determination of acetylsalicylic acid and salicylic acid in
plasma using liquid chromatography-tandem mass spectrometry: application to
pharmacokinetic study, Biomed Chromatogr, 23:973-979, 2009.

33) KHSFIE, BUKFEE, TR - NEBEEIC IS DR B2 ) (BAPC)

DEE S IFRE, BRI, 49:321-326, 1986,

34) Sakamoto H, Kuwahara S:Pharmacokinetics of FK482, a new orally active cephalosporin, in
animals, J Antibiot, 41:1896-905,1988.

35) Foglesong MA, Lamb JW, Dietz JV: Stability and blood level determinations of cefaclor, a
new oral cephalosporin antibiotic, Antimicrob Agents Chemother, 13:49-52, 1978.

36) Sourgens H, Derendorf H, Schifferer H:Pharmacokinetic profile of cefaclor, Int J Clin
Pharmacol Ther, 35:374-80, 1997.

37) FRIAFIE, fl : mEFE BT 2O TT L EEA—PUEWE—, BHET,



44:1059-1064, 1989.
38) JENZWBE, fill: TE-031 O & #nE (2350) 5 5EMEN, FRRAVRRE], Chemotherapy, 36:660-666

1988.

39) k& HEE, i : Cefixime (CFIX) OE 81T 5 s 17710 - BEERIFSE, Chemotherapy,
33:298—303, 1985.

40) R = @ERE ~DOEREIZONWT. FIEEK GO, EEY v —F L, Kk,
1998, pp. 73-84

41) Nakano, S. and Ogawa, N : Influence of anticholinergic agent on absorption and sedative
effects of oral diazepam, IRCS Medical Science, 8 : 54-55 1980.

42) Hall HD, Schneyer CA:Salivary gland atrophy in rat induced by liquid diet, Proc Soc Exp Biol
Med, 117: 789-793, 1964.

43) Naim M, Kare MR, Merritt AM:Effects of oral simulation on the cephalic phase of pancreatic
exocrine secretion in dogs, Physiol Behav, 20: 563-570, 1978.

44) Olsen PS, Poulsen SS, Kirkegaard P, Nexo E. Role of submandibular saliva and epidermal
growth factoring gastric cytoprotection, Gastroenterology, 87: 103108, 1984.
45) Liu A, Flores C, Kinkead T, Carboni AA, Menon M, Seethalakshmi L:Effects of
sialoadenectomy and epidermal growth factor on testicular function of sexually mature male
mice, J Urol, 15: 554-561, 1994.
46) Okada A, Honma M, Nomura Y, Yamada Y :Oral behavior from food intake until terminal
swallow, Physiol Behav, 90: 172-179, 2007.
47) REFEZ, REAEE], Ao, HARERE], ATHEKR, L7 AN 7 v
kO FRIRIC R T 5, [BDREFEER LM 7L & X RO RN 4T, MifkES, 51: 87,

2007.

48) IHIRHEF-, HAS T, /IR, HEPAR: T v AR OB DS E ki EE
(C KT TR, TrkB mRNAFHM, #if%5E, 48:60, 2004,

49) MREKIEH « THIE &, SCHEVERPENTIE TIHIE S A7 L O SSHERINIIE ] WFE TR, THIE
AT LM, BAFE, B, 1990, pp. 211-224.

50) REIEHL, JIATRLE, BRIESE, miss, ElEETk eI LRIRET A b OB
(ZOWT, IgE R, 15:392-398, 1988,

51) fibBlEt, EfEeidde. THME & E 2R - B dEREamas, 620: 73-84, 1994.

52) Findlay J.W.A, DenAngelis R.L, Kearney M.F, Welch R.M and Findlay J.M:Analgesic drugs
in breast milk and plasma, Clin Pharmacol Ther, 29: 625-633, 1981.



Title : Influence on pharmacokinetics of antibacterial drugs and
nonsteroidal anti-inflammatory drugs in masticatory deficiency rats

Authors: Kaneji Shibazaki*!, Noboru Kuboyama*2

*1 Department of Pediatric Dentistry, Nihon University School of

Dentistry at Matsudo, 2-870-1, Sakaecho-Nishi, Matsudo, Chiba 271-8587, Japan
*2Research Institute of Oral Science, Nihon University School of Dentistry

at Matsudo, 2-870-1, Sakaecho-Nishi, Matsudo, Chiba 271-8587, Japan

Running title: Pharmacokinetic influence with masticatory deficiency rats
Corresponding author: Noboru Kuboyama, Ph.D.

Address : Research Institute of Oral Science, Nihon University School of
Dentistry at Matsudo, 2-870-1, Sakaecho-Nishi, Matsudo, Chiba 271-8587,
Japan

Telephone: 047-360-9476

Telefax :047-360-9476

E-mail: kuboyama.noboru@nihon-u.ac.jp

Professor & Chairman Prof:

Takahide Maeda

Department of Pediatric Dentistry, Nihon University School of Dentistry at Matsudo,
2-870-1 Sakaecho-Nishi Matsudo, Chiba, 271-8587 Japan

Telephone: 047-360-9427

Telefax  :047-360-9429

E-mail:maeda.takahide@nihon-u.ac.jp



Abstract

In this study, we aimed to investigate the effect of diet and pharmacokinetics of
antibacterial and nonsteroidal anti-inflammatory drugs, Bacampicillin
(BAPC), Cefaclor (CCL), Acetylsalicylic acid (ASA) and Indomethacin (IDM) in young
rats with malocclusion. Group of 8, 5-week old male Wistar rats were fed on solid
(Solid-G) and mud diet (Mud-G) for 10 weeks. The all molars of Mud-G were
extracted to induce malocclusion. BAPC, CCL concentrations in rat plasma after oral
administration of BAPC, CCL (20 mg/kg) were measured by paper disk method. The
plasma concentration of the unchanged form was determined by HPLC serially for 12
h after single oral dose of 20 mg/kg ASA and 10 mg/kg IDM. For pharmacokinetic
analysis, BAPC, CCL, and ASA from one-compartment model, IDM from
two-compartment model were applied to the time course of the plasma levels. Values
for the following pharmacokinetic parameters were obtained. BAPC: Cmax (6.85
pg/ml) of Mud-G was significantly higher than that of Solid-G (5.34 pg/ml, p< 0.01).
Tmax of Solid-G and Mud-G was 23.3 and 37.5 min, respectively. AUC of Solid-G and
Mud-G was 10.4 and 14.5 pug-hr/ml, respectively. CCL: Cmax (7.17 pg/ml) of Mud-G
was significantly higher than that of Solid-G (5.44 pg/ml, p< 0.01), Tmax of Solid-G
and Mud-G was 44.4 and 51.0 min, respectively, and ke level of Solid-G and Mud-G
was 1.14 hr! and 0.69 hr!, respectively. Cmax, Tmax, ti2 and AUC on
pharmacokinetics of ASA and IDM in Mud-G were higher than that of Solid-G, while
ASA and IDM in Mud-G was not significantly different than those of Solid-G. Cmax,
Tmax, t12 and AUC on pharmacokinetics of BAPC and CCL in Mud-G remarkably
showed significant increase in comparison with Solid-G, while no significant
difference in ASA and IDM was observed between Solid-G and Mud-G. These results
suggest that high drug concentration in the plasma and slow disappearance of drugs

from the plasma result in longer drug stay period in the body in Mud-G.
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KA | &R thk |8k E W REE
1 Solidf# [HEWLE | 5 BAPC 20 mg/kg
2 Solid#¥ [EMLE | 5 CCL 20 mg/kg
3 Solidf¥ |HWE |5 |ASA 20 mg/kg
4 Solidf#¥ [HEWLE | 5 IDM 10 mg/kg
5 Mud#* | kil 5 BAPC 20 mg/kg
6 Mud#* | kil 5 CCL 20 mg/kg
7 Mud®t | kil 5 ASA 20 mg/kg
8 Mud# | tkiR 5 IDM 10 mg/kg

Solid#¥ ; B E¥

Mud#¥ ; EREAH (BEEE - k=1:1)

BAPC;Bacampicillin Hydrochloride

CCL;Cefaclor
ASAj;Acetylsalicylic acid
IDM;Indomethacin

X1

17




0.1 ml >yhkim%g

1 ml0.3M 1815 EEE
6 ml T—7 )L
1,725 X g, 5 min

K B

X2

I—TILE
0.5ml02M UVESREAIERIER
1,725 X g, 5 min

X B I—TIE
| ERAR, 40C
% &
| 0.5 mi 5 EH48
B (HPLC)
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Salicylic acid

17 A nBondapak C18 Column (Waters)
BENHE 0.1% )28 : 7EL=FJJL (70:30)
UV K& 237.0 nm
Bl 1 ml/min

NEREDE p- FVA VIR

Indomethacin

BT A nBondapak C18 Column (Waters)
BENHE 0.1M BEEE : 7F=FJL (30:70)
UVERHHEE & 254.0 nm

TR 1 ml/min

NI R EYE AT =) LR

X3

19



ABPC M#EiRE (ng/ml)

X4

5
BAPC 20 mg/kg #0O1% 5% FRE

20

6+ (hr)



CCL M #EHRE (ng/ml)

X5

1 2 3 4 5
CCL 20 mg/kg O E5 &R
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; (hr)



150

100

S0

Salicylic acid II#FHRE (ng/ml)

0

X6

2 4 6 8 10
ASA 20 mg/kg OS5 HERH
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IDM M$E R E (ug/ml)

X7

rviggy “”“""'II

1

1 2 3 4 5
IDM 10 mg /kg #& O % 5%
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6 (hr)



#*1

RYBRNT A —F — Solid## Mud#¥

Tmax (min) 23.3%3.5 37.5£5.4 ***
Cmax (ug/ml) 534085  6.85+12] **
k, (hr) 6012079  4.6320.36 **

BAPC (hr) 0.86+0.11  0.67+0.09 **
AUCo (ug-hr/ml) 10.4%1.5 14.5+2.4 %
t1/2 (min) 54384 68.5126.0 **
Tmax (min) 44,457 51.03.8 *
Cmax (ug/ml)  5.44%058  7.17+0.86 **

cop k) 1594022  1.51£0.72
Kk (hr) 1.1440.14  0.69-£0.10 ***
AUCos (ug-ht/ml) 11.15+224 1519317 #*
t1/2 (min) 36.614.8  57.6+8.4 F*

* p<0.05, ** p<0.001, *** p<0.001
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=2

HKWENHR/ T A —F — Solid#¥ Mud#f
Tmax (min) 21.9+4.9 263154
Cmax (ug/ml) 86.6 9.5 100.4£22.3
k, (hr) 6.21 142 5.57%1.98
ASA -k (hr) 0.09+0.01 0.080.02
AUCo-24 (ug-hr/ml) 10621145 1270279
t1/2 (hr) 8.53*1.18 9.02+1.51
Tmax (min) 10.31.2 10.62.4
Cmax (ug/ml) 77.610.7 80.8 £8.5
k, (hr) 25.3%2.7 23.5£5.0
IDM  _(hr) 0.380.05 0.320.04
AUCo-12 (ug-hr/ml) 333.1=63.4 414.5*=71.5
t1/2 (hr) 1.84%0.38 2.23+£0.20 *
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*p <0.05



KRR D1/24Z1Z#5 /]
FIFERHD1{E

X - RDOFZA bV

1. FEEREAE

2. IEH Acetylsalicylic acid# X (NIindomethacin D i i /574

¥3. HPLCIZ X% T v kit Salicylic acid 3 & O’lndomethacin® & &4
X]4. Bacampicillin (20 mg/kg) #& 0% 45 L 7= REampicillinifil 45 5 5

5.  Cefaclor (20 mg/kg) #&H 5 L7z KEoD i b= A

6. Acetylsalicylic acid (20 mg/kg) % H 4% 5 L 72 KfDsalicylic acidifi. #E H1i AL

7. Indomethacin (10 mg/kg) #& 15 L7 e HR

1. Bacampicillinds & OCefaclor® ZEPEhHE /N T A — H

2. Acetylsalicylic acid¥ J (NIndomethacin D FEMENRE /X T A — X
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