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Physiologically-based pharmacokinetic analysis of grepafloxacin.
Nakajima Y, Hattori K, Shinsei M, Matsunaga N, lizasa H, Sasabe H,
Akiyama H, Miyanmoto G, Nakashima E.
Biol Pharm Bull. 2000 Sep;23(9):1077-83.

A Simplified diagnostic approach for estimating /in vivo hepatic drug
clearance ;its preliminary application for the drug caffeine, using CYP1A
probe in a rat model.

Matsunaga N, Hattori K, llzasa H, Fukuhara M, Takanaka A, Nakashima E.
SRBREELE. 2000 26(5): 492-504
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ESTABLISHMENT OF DRUG METAB
CLEARANCE PREDICTION FOR A¢

,iEiS.MEA:_'AEIE}TY-‘D!AGNO‘SIS:'»'THE APPLICATION TO
ANILIDE BASED ON IN VIVO CYP1A2 LEVEL,

Noriko Matsunaga, Kenjt Hattorl, Hlsasrii; lizasa, and Eml Nakashima
Department of Pharmaceutics, Kyoritsu Coliege of Fharmacy,
Minato-ku Shiba-kosn 145-30. Tokyo 1Q'§-8512. Japan
Objective: it might be possible to .qstin%iate the cle]ran‘ce of newly administered drugs on the
basis of the diagnostic value of metabalism enZymé_; level of individual patients, if it becomes
possible to measure the metabolism e@:zyme_leve!; as a diagnostic value beforehand. In the
previous report from our laboratory, a method for measuring the /n vivo CYP fevel (PKCYP-
test) was derived basedion the c!e_aran??;e theory, ;Then, we have been trying to establish a
system which estimatesithe claarﬁhcg i:f- ,thp._c.}f}rg i‘j=‘ba'4serd on this measured value. In this
study, acetanilide was chosen asa pde}drug, ind the clearance was estimated by the
model animal in which: the: enzyme lfvelﬂuctuaréd Then the relationship between the
measured and observed values was ex mined. , | '

i

!

Method used: The tgqﬂréS'-of;:RKb\f -festara. g fcons‘tder the fres-concentration gradient
2al \ ! .19

(q9) of a drug betweeh the . Intracell lar 'a'n“c'if‘bh:riod spaces based on the physiological
pharmacokinetics. The validity of 'PK\K‘JYP-:test_\:;‘_vq:as confirmed by administering caffeine,
which was chosen as a?CYP-,TAg-{.p_rqbﬁ In the rat, 3-Methyicholanthrene (MC) treated rats
were used as an .induced ,;,metgbqi_icfe!fzyme- moﬁ; fal. In“MC treated rats, the clearance of
acetanilide was estimated using thei/n- vo GYP1AZ level which was calculated from PKCYP-
test by using _caffe.ir?e'fag:iévgprqpq..‘_ Th ﬁfprq'd.lcﬁy;éQVa!Ue'?;;wgs:,i:qompared with the measured
value which was obtained by administer 'q'g:-ac,fgt‘g=qllfﬁe_tpfthaMQ treated rats.

Result: The total body.{‘clegré;:nt;e,.a(c. tbofcaffe he énq. the free fraction in blood were

measured in normal rats andMCtrq tedratsThe level of CYP1A2 In the liver was

measured by Western blotting., By.usif  the reponted values of Vmax, and Km, the qg value

of caffeine was determined as almést L.j{]:ity. The éstimated CYP1A2 quantity in MC trezted

rats using PKCYP-test was in good agriééament with the measured level by Western biotting.

The clearance of acetanilide which was}:%éstimated g,flsing the in vivo CYP1A2 level which was

caiculated from PKCYP-test using caﬁeipe as the prpbe agreed wall with the measured value,

Conclusion: The amount of CYP in th!‘é_iflver coulfgi be calculated by using the clearance of
the diagnosis probe from the above reéﬁits. in thé model animal in which the enzyme levei
fluctuated, it was proven that the ciearaqpe of the dﬁug is predictable by using the /n vivo CYP
level which was calculated from PKCYF”:;-;t!est. In fuﬁure. the possibility of universally obtaining

-the clearance of an administered drugiw_lif be exa::mlned using CYP dlagnostic value in the
diseased state. 0o :
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| ALPLICATION OF PKGYP-TEST TO DRUG-DRUG INTERACTION
e FOR CAFFEINE AND THEOPHYLLINE .

N. Matsunaga’, K. Hattori", T; Nishijima", iH, lizasa”, m. Fukuhara?, and
E. Nakashima” - |

;]’Kyoritsu colisge of pharmacy, Tokyo, 105-8512, Japan
National Institute of Public Health, Tokyoj, 108-8638, Japan

Introduction: We have cjﬁnstructed a theoretical basis for obtaining in
Yivo Cytochrome P450 (CYP.)%; quantities of molecular species from the
clearance of the diagnosis probe (PKCYF’%-fest) by introducing liver-to-blood
free concentration;gradieht J_D_!llq (qg). lnft’he present study, the possibility of
the PKCYP-test to Qquantitatively predict the drug interaction was examined,

Experimental Methods: Male $prague-Daw!ey rats were used,

During the constant intraveno;;uls fnfusiojn of theophylline, caffeine was
administered as an IV bolus dosejto the rat. . The concentration of theophylline
and caffeine was measured by H{FPLC. Thé cleararce of caffeine (CL,,,) was
obtained by moment analysis, |

Resuits and Discussion: The ag véJue of theophylline was estimated
as approximately 10 by PKCYF"‘?-_test after ;the IV bolus administration. The
effect of theophylline on the c!e?—arance of fcaffeine was studied. CL,  was
compared with the value' (CL, .. estimated from the PKCYP-test by using the
qg value of theophyliine. CL,,: was also estimated by assuming that
metabolism of caffeine by CYP'IAZE was com-betitive!y inhibited by theophyliine.
CL,, was close {o CL,.s by PKCjé‘f(P-test rslither than the predicted value by
aserming that the free concentrati::oén of theoégphylline in the liver was equal to
the free concentration in bloog. However, some diminished inhibitory effects
were observed.

Conclusion: Above resuits indicated that the introduction of qg was
useful for censidering not only liver-to-blood free concentration gradientin vivo
but also the error ofthe estimation of Km andé\/max between in vitrg and in vivo

experiments.
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faisad liver enzyme was Inducad & Rty nihrang WG] ladministration ng.
(MGC-treatad rats}). Control and: ME: it rale vers givon-thecphyling Intra. thi-i
venously and Its pharmacokinetic. remelers: w @ dataimined; Theeaphyline Az
goncentralons were measurad by HRLC. Tha:sfie: gRAMLCYP1A serumm on ;
the microsemal metabolism of theopiydiine way nvestijatad :MrP microgomes ]
from control rats, . . : i : | was five o saventy times greatar than
Results: There was a &-fold difterence in the Clint of uneo_phy‘lltns, betwoen ‘ that based on fhe gersme diatdbution,
control and MC-treated rats, in ‘addiion, the amount-of CYP 1AZ vaned 22.10id i Coneluslan: The esiimator bagag en the p.d.L with.gemma distigution has
batwean control and MC-treated rats; Inconlrol rats, the qg valus Rf thecphyiiing ;& high c,bmemammmppraﬂ to that based on the nornal distribution. A
calculated from the PKCYP:tegt wag 13.4. Sinige the Kp, of thagphyliine was ‘computer Arogrem describing the maximum tikelihoad. estfimation within the
£ about 1.5, the high qg velug may be dus to-saveral fagton i wding ancther  |: gamma distibution Is thaught to bs useful for phammacefinetic analysis,
metabalic pathway and ercorg In estimating theph smacokneiic parametary, In | .
control rats, when the micrasamaf metabalism of Segphpling 3 Inhiblted by | .
: ant-CYP1A sarum, the residual actvily:was abaut 60%, Hl 2-10045] vEROTOXINZ OF ESCHERICHIA COLI 0187 CHANGES
Lo Conciusions: A considerable part 6/ theophyiline metabolism h;madiatad by : m!ﬂEGﬂNﬁL-‘ABSQHPTWE FUNCTIONS OF DRYaS IN RATS
C‘;—P [Z?fomsw' sxc.e;g ror:tg-\l::j\% from the Japaness Minist Ifi Health and ?Mmyykl Nadel, Nao Barars Ken-iohl Miyamoto?, m?uyuki HaRIchP,
Wal?;eng ource: Gra apal Y ?i {Michic Ohta®, Takeal) | Hasagawa?, Hidso Yoshizumi*, Facul, Phavm., Meijo
: i Univ, Negoya;®Dspt. Pharm., Kanazaws Uiy, Hosp, Kanezaws; *Dept-Med,
: i “Technol, Negoya Unlv, Sch, Heatth 8cl., *Dypt. Buctariof, Nagoya iy, Sch,
2-10043] THE SEpAN 2.OF ESCHERICHIACOL| 0787 DEREASES | Mo, Nagoya, Japan : ‘
THE HEPATIC DRUG METARDLIZING ENZYME (CTIVITY introduction: Vertoxin 2 {VT2) of £ coll O157: H7 hag been idsniiflad
WITH THE APGPTOIS IN HERRTOLYTE i 183 8 worldwide causs of garious human gastrointestinal disease -ant the
Klyoyuki Kitaichi!, Yuki Nishio?, Cal Shao HuT', Masayuki Nadal® Hi ﬂﬁﬁ’?ﬁ”ﬁﬁf@? t!;:ﬂi: |mfmm'°?§n‘§uﬁ&$$?:§' &}3 ?t:::;fnl?l‘;
Hiroichl Nagal?, Michio Ohta®, Higeo YoshizumF!, Taicaski Hesegaiwa®, "Dgpt. iand man, The rasent stugy wag thulmdasi ned 1o iRvest a!eg‘ch‘a fes in
Ma. Jachnol., Nagoya Univ. Sch. Health Scl, Nagoye; *Dapt. Pigrmacol, }l[atesﬂnal absomﬂvp e functions in rats pretroaed With VT2 \ging oo il
Gify Pharmaceu. tUnlv, Gltu; 3Facul. Frigrm,, Melo Univ, Nagoys: Bept K%Exx end cefazolln (GEZ) o mad dn’,’u& d 9 coph
Bacteriot, Nagoya Univ. Sch. Med, Nagoye. Japan | nsthods: VT2 (2 meg) isolated from E. eoff 01 §7: H7' was administerad
Purpoas: Verotoxin (VT) of E. coll O157 Infection may cause the fiferihreatening Intravenously 1o male Wislar rals. After 24 b of VT2 Irjection, the absgrpten of
- organ failures. Thus, we tried to Investigate the affact of VT ' 2:(¥T2)-on IEX and CEZ from smai intestine (upper ane midedle parisy was edsliatin by
1he hepatic drug-metabelizing enzyme activity In rats by uslng antipyrine as a in situ closed leop ‘methed, Atter the absorption experirasnt e trilshed, the
probe drug. : " |mucosa from eaoh Intestinal segmeant wes separatad Immeciiately to measure
i | ;
: |
: |
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2-10054 | CONFIRIGATION OF / PORE SIZE ISTAIBUTION THEORY
USING PARACELLULAR PROBES N YME PERFUSED 287
INTEBTINE

Amandz Berry, Malcolm Rowland, School of Pharmacy and Pharmaceutics
Sciences, Univarsity o! Manchester, Oxford Road, Manchoster, M13 §PL,
United Kingdom

An part of an sutongive program te charodteriac paraesiiular absorption, otudles
hava bean performet In the In situ partusad red fejunum and Nours with the alm
of predicling In viva ara! bioevailablity,

In order to confirm data abtelncd pravicusly (1) uzing *C PEG 400 as a
prabo moleculs, & serles of D-paptides and g group of drug molcoulan, known
to parmesta vii the paracotiuler rowte, hava bean investigatad,

Absorption wan aseessed from o reclreulating lootonle medic, aver o perind
of 1 hour, by roliaction and HPLE sgsay of mesentarie bnod. he fractional
rate of pbeorplion of sech spacien, tegether with morphomotre date, waoe
uzed to caloulats cpparent parmenbility (Popa) ond, nubseguantly, tho pradistod
bicaveiiabllity,

A good correlatlon batween P.pp &nd Stoaa radiug wag obeorved for 6l of the
molecules atudied in both tha Jejunum and lfaum but the some over-prediction
of the oral bloavailabilty was obgerved with tha paptida ang drug moleeulos oo
had basn cbsorved for tha PEG 400 datz.

Mowsver, whan the predicted bioavallabliities of the paptids and drug
molecules were calculated from thelr Stolen madil, Incorporating tha aizs and
abundensa of the tight junction in the rat fisum and jejomum, obteined from
B modafling exarcive using the PEG 400 R.p, datn (1), tho voluas obiined
ware an eccurata pradiction of the oral blogvalinbiity of tha paptido and drug
molacules oblained in vive (2).

Tha data confirma the pore alze and ebundance valuss obtained using
PEG 4C0 and confirms that Stoksa rediua alone io sufficient to prodict the
bloavailabitty of paracellularly ebsorbed molecules.

Thio work wan supported by Glaxe-Wellcoms end tha BBSRC.

Rafornnen:

(1] Barry ard Rowiand (1899). Eur. J, Pharm. Scl. 5 {2), xvil.
[2] Ha ot ol (1806). Phorm. Rec. 13, 18731878 ond Ha ot &) prroonal communication,

2-10056 | THE PHARGACOKINETICS OF CEFTRIAXONE

ADWIISTERED AT DIFERERT THAES OF THE DAY

M. Rebuaita, . Ambreg, o5, Viola, #. Rublo. Catedra do Farmacologla,
Faculted de Clencis: Vaterinarias, Univerakdad do Buenog Alrcs, Chomoarin
280 (1427) Capitel Fadornl, Argenting

Purpoqc: The uim of this study was to evaluata pogeibls dally verlations in the
kinetics of ceftriaxone administared at differant imes of the day.

wisthodo: Shdy female Sprague Dawley ratg (walght - 100 g, n .. 6 rats par
sampling fime point) maintalned unider controllad anvironmental conditions (12 h
Tight/12 h derk regimen) racetved a singls intraporitonac! Injection of cefiriaxone
{100 mg-kg™*} at 4.00, 1000, 16.00 and 22,00 hs. Blood semplsa were takan
at0.08, 0.16, 0.5, 0.75, 1, 2, 4, 6, 8 and 12 ha attar drup administration. Plasmn
levals of catiriaxone wers determinad by microbiciogleal assay. Fharmecokinetie
analysls was mede by s computerized programa {TOPFIT 2.0) and the cosinor
method was used for tha chroncbiologleal analysls of the phermacokinetic
parameters.

Regults: The best it of afl date wea o & ons-cempartment modal, Rosing-
time dependent variations in tha mean absarption time: (PR . 100, p « £.032,
smplitude, maximurn-minimur/moaen * 100 - 26,4%) ond total body clearanca
(PR -+ 100, p -+ 0.008, ampfituda .. 80.4%) of caltriaxona wara determined. Evi-
denca of possible tampomt variations In thg cron under the eoneantrmtion-tima
curva (PR - 88, p - 0.9, omplituda « 51.4%) nnd lan Umo (PR - 88, p . 0.14,
ampiltude .+ 180.4%) of caftrinkonc wao rovealsd,

Caneluglona: The pragant study stronply nuggost that tima of adminlstration
can pisc! tha pharmacoidnetics of cefirlaxons, Furthar atudias ara noeded to
determine the clinical oignificance of blologica! hythma In the phermacoidnetics
of antimicroblal agents.

Funding nouresa: Proyact AVOS, SCyT. University of Buanes Alres, Argantina,

2-10057 | APRLICATION OF THE PKCYR-TEST TD PREDICT THE

ANOUNT OF [N VIVO CYP2CY 1 USING TOLBUTAMIDE AQ A
ROa3

Toeke Nichlfima’, Norika Matsunaga!, Kenjl Hattorl?, Mizashl Hzaaa!,

Morlo Fukuhern?, Akinobu Morkowa?, Emi Nukaghima! ! Kyoritou Collega of
Fhormacy, Tokyo: “National instituta of Publie Hoalth, Tokyo,; 3Conear Instituto
Hospitsl, Tokys, Japen

Purpoun; We hove oatabllshod o novel mothad for mansuring tha In vivo laval
of CYP (PKCYP-ianf) lrom tho clanranco of n probo nnd hava aonfirmod thin

Posters

. B
" in &t anagl modst. In this study, tolbutamide was choser as a probe drug for

CVP20H 1520 the arnqunt of CYP in an animal model, with & fluctuatng G¥P
tovel-\eis wifivsag? by Western blotting and the PKCYP-est.

Fap &t fast, Sprague-Dawlay rats were giver a single dose
A0 Teiraehioride (2.5 mikg) and fasted for another 12 h. "hen. t-ey
Wt sijad- g motel of reduced GYP. The pharmacokinetic parameters of
toibutenitie Y%ete meastrad in control ard carbon tetrachloride-treated rats. The
eamttrtrading of tofbwtamide was meesurad by HPLE. The leve: of CYR2C
In thier dirorgyae Trmastcant by Western biotting,

Hieultyeiy satom delrachioride-troated rats, the amount of CYP2C11 which
wascathulamd ty the PKCYP-test fell 1o 20% of the value in control rats. The
quattity of CYF2C11 whioh was measured by Western biotting aiso fel to 20%
of the walue-in egnirot rate, .

Crmaiuelont This giudy shows that the PKCYP-test can alse be applied 1o
eslistata.the amtvst of CYP2CT! using tobutamide as a probe.

Furming. Seuroe: This ressarch was cupported in part by Ministry of Hea'th
and Welate. ared Srans-in-Ald from the Japanese Ministry of Education.

2-10068] wECHAMNISE OF TISSUE DISTRIBUTION OF
GREBAFLOXACIN {QPFX), A FLUOROQUINOL ONE
ARTIBROTIC

Takashi Suzuki!, “ultle Kate?, Hiroyuki Sasabs', Minoru ltose”

Hitoghi Aldyarm}, Gdhachiro Miyamoto', Yuichl Sugiyama?. ! Tokushims
Rezvarch Institute, Otsuka Pharmaceutical Co., Lid., Tokushima: ? Graduate
Scheol of Pharmacautical Sciences, University af Tokyo. Tokyo, Japan

Burpaia: GPFX o & flueroquinolone with potent antibacteriai activity agairst
both Gram-positive and Gram-negative bacieria. The most important pharma-
cokinetiz feaiura of BPFX s ita higher distribution intp various lissues, aspetially
tha lungs, compared with other lucrogquinolones. Because this drug is expected
to ba used for the treatmant of resplratory infections, it is important to charac-
terize lts pulmonary distribution. The purpose of the present study le to cuarity
the machanism goveming the distribution of GPFX inta the lung.

digthods: Lung uptake of [C] GPFX in rats was assessed In an ir vivo
single-puss study and by integration plot analysis. The steady-state lissue
distribution ‘dnatics of {**C) GPFX was assessed following the constant Infusion
of {*C] BPFX,

Rouuits ond Diocwsston: Approximately 129% of the dose of ['*C] GPFX was
lakan up during its single-pass through the lung, such distribution being much
higher than that of [*C] inufin (1.5%). The tissue uptake ciaarance of {4C!
GFFX was higher In lung, and was very simiar to the biood flow rates In most
organg. Thus, no specific mechanlam was found in fts lisswve uptake process
to govam it hlghar distribution to the lung although Its pulmonary uptake 's
very sfficient. [**C} GPFX binds to phosphatidyiserine (PhS) to & much higher
dagrac than to other phospholipids and the steady-state tissue distribution, as
well a3 the subcellular distribution in lung, correlates wall with the PhS contert
Tho {'*C] GPFX assoclation to the FhS synthasa transformant of GHO-K* cells
depehded an thea PhS contant of these csl! lines.

Conclualon: Spacific binding of GPFX 1o PhS determines its high distribution
to the lungs.

2-10059 | EFFLUX TRANSPORT SYSTEiS FOR GREPAFLOXACIN

{@PFX), A FLUORCQUINOLONE ANTIBIOTIC, IN THE BRAIN
AND OTHER ORGANS

Hiroyukl Sassba’®, Yukio Kato?, Takashl Suzuki', Minoru losa',

Hitoshi Akiyama*, Gohachiro Miyamoto!, Yuichi Sugiyama®?. ! Tokusiima
Research instifute, Otauka Pharmaceutical Co., Ltd., Tokushirna; 2 Graduare
School of Pharmaceutical Sciencas, University of Tokyo, Tokyo. Japan

Rurpeno: BPFX Iz a fluoroquinotonie antibacterlal agent which is highly dis-
tributed to various tiesues, espacially tha lungs. GPFX and its 3-glucuronide. a
maln matabolite, ara transported across the bile canalicular membrane at least
partally by & primary active transport mechanism, cmoatmmz [Sasabe ef ai.
J. Pharmacol, Exp. Ther. 284, 1033, 1898). In addition, Fluoreguinolones are
traneportad from the brain to the blood by mdria (Murata st al., J. Pharmeol.
Exp. Thar. 280, 81, 1999). Thus, ts active effiux transpor! mechanism has bean
propoged to ba tocated In the fiver and brain, but this transport systemn has rot
been Invastigated In other organs. Tha purpose of this study is to characteriza
the siflux trensport eystem tor GPFY in peveral organs since this may goverr
Ito tegue distributlon inatics.

icthods: The tispue distibution of GAFX In mdr1 pense-deficient mice
(mdria(—/~) and mdr1a/1b{—~/~)) and normal mice (mdr1 &/Tb(+/+]} was 8xar-
Ined ta clarity the contributlon made by these transporters 1o GPFX effiux.

Roculic ond Disouaclon: After n 5 mgikg lv. botus dose of [*C)GPFX.
tho tistuo-to-plaama cancentration ratio (Kp) in the brain of mar1p(—/~! ard
mdra/1b{~/~) during lts olimination phase (48 hr after dosing) waes about
2.4 timan highor than that In mdrie/1b(+/+]. whereas the Kp values ' othrer
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EMENES N FAMERBORE : PKCYP-test @ CYP2CT1 ADISH

Om® PF' ik AT\ B #HAZ. KFE X' W HE". ¥8 BE'
VLU FRR R EAE, ‘ﬁﬁfﬁ"ﬁﬁﬁﬁﬁ*ﬁﬁlﬁﬁ

(Bm) EHFESERELTOZRE, B DBEOEMABIENZERICBEIL, ThedE(C
EMREENHTIFEORINSLEND, Reld. BIRTO-TDOUT S ANSEFAAD CYP
BEHTTZER (PKCYP-test) 2iBEL. BYEFNICHVTEENICKOLBLLERT 52 &
ELR. TTIZCYPIAZ IEDWTIR, BHiZA-TIS7E M7=V K& test drug [CH T o Iz 1
(), PKCYP-test DREMAWEL TS, SEIL, CYP2CHT [LDVWTHREBLZ. '

[(HE]CYP2C1T ORI ZO—FIC RN TFE KEERBOVE. CYP ERMET IR, Sprague-Dawleyrat
. PI220% EEERE (2.5ml/ke) EEERARSLTHERLE. PATF I RRERHPLCICL YA
EL. CYP2C11 BIZ Western blotting [Z & U BIE bf;f.
2R - #R) CYPEMEFINICETS, ML TSI KORB O U7 S AL control rat D¥ 1/3 12
TR LTIV, control rat OFIENS A —S NSRBI L qg i3 1.34 TH >, PKCYP-test (T

Y CYP ZEBMEFNICHITD CYP2C1 BEMELARR, FRELRU@ERIENEN 105,

8.1nmol/body Ték U B —E L. CYP2C11 [ZDUVTH PKCYP-test DR AR E N,
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ELTRDBEBOEN (PKCYP-test) KL T8 1" w05

F& LT, Fmm A B i (0g) EMM LTI B, e, 55 P
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(5] 32 7m0y (MC) #8ELT CYPIA #BR L~ 3y k

(MC-treated rat) ‘iz 47 ¢ y CEREL. GAME T 2 — s Rn, ¥ ko

Western biotting fz & b CYPIAZ BENELE,
[RREUHR] MC-treated retRFAT7 4 Y B CLint LU CYPIAZ #ik,
ThERT 7 bo 6 ks 20 FOhar, PKCYPtest Itk DE®S P

LU MC-treated rat Dogllil, TNTNEIBIWI L RMENL, qg DA%
B & LT, CYPIAZ Usto Cyp RFRAOMERENYIEAT 4 — s D

EEBRIEN, PFTL VORI Y—AERVE i vitro IR S
YPIAZ DEEBIToTRM LA, . .

BIPEYII-085 - Ewvittmatemss (PKCYP-tost) L s
: ANEFLS v FzEHES CYPIA RoMe s

ERER T EATH £ 3T T

ORAAE, LURM BUBF. RuFHs, BEA,
: ROME,  hREN (RIRL) .
!
[Bes} s, ALORBOMERNBAEBE TO—T 05 1) r &5 3
Cyfochroma P450 (CYP). 4 TROSLOORMN (PKCYP-test) EMHL 1,
£l BRRNL LS W RIZEIT, PKCYPdeat ISEYNMBLU RIS Ao
12D YT S LA EINAMCHET L £ (2 e 4B, BOASFILS y
FROLTUN ST, ‘ : : i

(&) 29 v esavmRL TN L LBy b (CDfed rat), &2 35 38

2D v b {Aged ial) EMMEF LD w b & LTk, PR L7y LU

AP A L ERDEh CYPIAZ DTS 0~ P35 & Litent g & LTHEFALS Y -
SREL, EAYMAD X & 50 s Bleo MBHROFE 20 V=LITEHD
RE~DR CYPIASSIZ L Sl r CYPIA2ORERERR 1, .. -
[BRELGBR] Zirhr= YFPBEUS Iz 1 -0OME D B i ORI
Bl & CYPIAZ DEBRIZ, CB-fod 35 4 UAged rat:k HISERS v bk a2 L T
BFLTLL, BERLYY hizpnT, ROLBERERBYT S 1 ky, 7
TETZUFOO YT S AN PKCYPAaS & BLVT GYPIAL IRt 9 o o
1YDCYPIAZ Iz e $50) 75 HAE 2 HUARDUG CEI-B T EftTar, 1
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Masataka Mochizuki o
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~Chairperson: Motokcm Kanke
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Employmerit of artificial neural networks to\ evaluate chemlcal enhancers in
transdermal drug delivery
Kozo Takayama
Professor, Department of Pharmaoeutlcs Hoshj University

i
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Role of pharmamsts in development and practtce of DDSICR products
Emi Nakashima c
Professor, Dept. of Pharmaoeutlcs Kyoritsu Cbilege of Pharmacy
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Chairperson: Tadahlko h\dashmo
Associate Professor, Kyoritsu do!lege of Pharmacy




ROLE OF PHARMAGISTS IN ;IZJEVELOPMENT AND PRACTICE
OF DDS/CR PRODUCTS

Emi NAKASHIMA
Department of Pharmaceutics, Kyoritsu C{ollege ofPhq'rmacy, Shiba-koen 1-5-30, Minato-ku,
Tokyo 105-8512, JAPAN

During the past decade, one of the moét striking evejnt in pharmacotherapy has been the
rapid development and the cpmmercializaf@on of DDS/CR products. The role of
pharmacists is getting bigger not only to qs;e these -forq:nulations properly but also to develop
new products for each patient in order to %olve the patfent’s problem. Interindividual
differences In pharmacotherapy are comrhgnly observfed, and, it is important to analyze the
mechanism of drug delivery process in wﬁbfe body. Genetic and molecular analysis.in
pharmacokinetics has produced new insights into how drug molecules are delivered to the
target tissue and/or organ to show the appropnate eﬁect We describe two topics with
analyses in vitro-in vivo correlation re!ated to the interihdivldual differences in
pharmacokinetics. ;

A Novel Diagnostic Method.for Drug Metabolism Chpacity The Application to
Clearance Prediction for Drugs Based on In vive GYP Level.

We devised a new approach to dlagnOﬁing the druglmetabohsm capacity, based on the
physiological pharmacokinetics for estlmation of in vivo cytochrome P450 (CYP) quantity
(PKCYP-test). During the devising process of the PKCYP-test, liver to blood free
concentration gradient in vivo (qg) was mtroduced The validity of the PKCYP-test was
examined using CYP1A2 probe and test drugs Morqover, theophyliine clearance was
investigated by the PKCYP-test in rats-wm:gelevated iévels of CYP enzyme.

The liver enzyme elevation was. ind-ucequ by 3-methyjachqranthren§ (MC) administration
(MC-treated rats). Choline deficient diet fed:rats (CDrfed rats) were used as a mode! of
decreased CYP enzyme level.in the liver. *j'he effect of anti-CYP1A serum on the
microsomal metabolism of theophylline was Invest:gated using microsomes from control
rats, ;% : ‘

By applying the qg value of control rats to MC—treated and CD-fed rats, the CYP1A2
quantity was calculated based on the c[earance of caffeme The estimated clearance of
acetanilide in MC-treated and CD-fed rats from the- pr&ﬂwtad level of the CYP1A2 agreed
with the observed value. There was a 6-fqtd dlfferenca in the CLint of theophyiline between
control and MC-treated rats. In control rats when the microsomal metabelism of
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theophylline was inhibited by anti CYP1A serum, the residual activity was about 60%.

it appears to be possible to predict mtermdwldual dlfferences In metabolic clearance in
patients with différent amodrits of CYP. '

Establishing a-conditionally Immortallzed cell Hne from rat brain pericytes and it’s
applicatlon in vitro blood-brain barrier model: Cd-culture system of conditionally
immortalized rat ¢élf lines. !

Thie-blood bréin bartier (BBB) plays an importan’t:"rbie in drug delivery or metabolism in the
brain. It consists mainly of endothelial cells, astrocytes and pericytes. In this study, we tried
to establish a brain capillangpericyte-cell 1me denved from temperature-sensitive SV40 large
T antigen transgenic rats (Tg-rat). We tned to estabhsh a new model system using
conditional immortalized cell lines derived from ternperature-sensmve SV40 farge T antigen
transgenlc rat BB . I

Brain caplllane&wgre prepared from homogenates iby.derisity gradient centrifugation. .
After enzyme dtgestlon of capillaries, isolated cells were evaluated by immunostainings for
PDGFRbeta, Thy-1, westetn blotting for alpha-smooth muscle actin and RT-PCR for mural
cell marker, angiopoietin-1. Pericytes were. |soiated from the brain capillary of Tg-rat. The
colonies were incubated at 33°C and passaged through single-cell cloning. The expression
of PDGFRbeta, Osteoponi‘m ICAM-1, and anglopmetm -1 were evaluated by RT-PCR
analysis and alpha-smooth muscle actin (alpha-SMA) was determined by Western biot
analysls in the presence of tytokines. Cell calcifi ication was examined by VonKossa
staining. L

A BBB derived glial-endothelial cell line (TR-BB’E’.‘*l's) an cell line (TR-AST4) and a
pericyte cell line (T R-PCT) were used to construct the in vitro co-culture system. inanon-
contact co-culture systern 'TR-BEB13 and TR-AST4 wers cultured on the inside of
transwell-type dishes , with or without TR-PCT1, respectwely, at the bottom of a 6-well plate.
The enzymatic activities of alkaline phosphatase(ALP) g-glutamyl transpeptndase(gGTP)
were measuréat using commercial kits as specuﬁc markers of BBB function Interestingly,
the TR-BBB13. enzymatic activities are similar to bram capillary in the presence of TR-PCT1.

We have been able to establish a brain capiilary pency’te cell line, TR-PCT. The BBB
function'ih co-cu1ture systems may be improved |n the presence of pericytes.

[Funding Source] T_his research was supported in 5a'rt. by the Minister of Health, Welfare and

Grants-in-Ald from the Japanese Ministry of Education, and CREST.
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