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v @RS BT, Y BB, terfnadine,
riafmpin, W R, BWHELFD Ehit. E
HmBFE. CYP450

BE:

W, WA ORHE v b AT
(LAIFe MFMiEsEed. ) RS hd Loiin-
T&/o & b0 in vivo THRD Bz FEMH ILIE
2. b LR % Licin vivo € 7 /v TR
BEMESNEFANSL LK, & bin viee TOREY
ORFAEH A TS5 L Celb CEETHHo ABF
et E F M L LCi A Ulzterfenadine XL OY
rifampinit # hFHCYP 4500 L& R U FFHEIC &
DI B IERZ R TEDTH Do
Tterfenadinlf, v I in vivoTORE & RERIC,
v AT BTN -7 v F v AR B OC-
WALAERMIC R ENRS Z ERRH bz, ek
BH 2 F# DterfenadinfCHHZ R 4 3 Kl % | in vitrof{
HEBDT— 2 XLDEH L, LT X5 kHEFERES
D7V IFFEIT .

N-Bi 7 /L% /LB  ketoconazole > itraconazole
>cyclosporin~troleandomycin >erythromycin
>naringenin

C-Fe{b. o B s itraconazole = ketoconazole >
cyclosporin=naringenin =erythromycin=
troleandomycin
TR, Thb DY LterfenadinZ b MT
B3 59 2 & terfenadin O @2 B E % %1 %
ZEBTRBRENT,
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e bin vivo THELICH B R TV Srifampinic & 5
CYP3A4DFEEL v MEFMIRRIc R W T A S hic,
CYP3A4 BEEIEMEDTETE & L Ctestosterone 6 f -
hydroxylation#EVE: % R/ & 2 A, rifampinD#
g, ROBRHHEICRE U CREERIGE N L
7ro EERMNTHNIT K — (FFREEE 1. 755
B78E) M hEbR e MEFMRT, 7 KR
T BV Crifampinlc £ 3CYP3AADFE B BD b
nie F7o. testosterone & FHCYP3A4DEE T
» %lidocaine ™ X382 BT ¢ rifampin D &8 % FF
ffiL7z& & Ay rifampin® #FERICHKAT L Clidocaine
b ettEd 5 = & SRR & . rifampinidtestosteron
D15 B FCYPIAADIEE & 75 % I OH % e
TAHRBMH S NI,

b OREEMN D, rifampin & CYP3A4DILHE &
e B EYE FARICR ST 5 &, Shbo&Epike b
FEMIRE CaEEMNc S S, AR EDE R E 73S
AT AE RS LTW5, L EOFEFRND,
FIEBAFIC B TR R CHEMIAEAF A O TR Z
ST Ly FE 2R TR b W HAFHD A H
= XA AT A B, v bR, A A SR
RTH DT ENRBEI R,
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BER OB E A LICBROBRRERL LT, £/
FYRERIED, SRS hTETW5, EWE)
REFHIIWINBAF, D% 0 Rig o RO %
RN 535 2 & THETOERYBIEN L, 3
PR & O E I e M2 b o b
AIREMEZ S % o BEM BRI SEM AR BAF I, A1l
DEGRGHROBM, (K S50, Bl B ol
Z0 9 %0, EIEYRBOBERCREYMEOM T
MRS EEx bbb, ZOMEEE, IR
ERCETIOF L/l </ A (1 iR a6
I LTRIZ 05 %, Y RHOMEIC &b Mg~
FL D SRR I AT 2 25, ERIC TR Ik oo o 3K
WTEEYRED LR X0 BEENREET 5, M
W) KRR OFEIC L 0 Y RE RS L, 20
W FD %KD o

HEM AR O M EE R IC & 2 WM T ER A 37
AET S HE LT BEER O 72 b fihistamaine 38
terfenadine, azole R F B 3 & /- i¥macrolide £ 471
YEME A [R5 U2 B D OEREIROFEIEN H
JH % (Monahan et al. ,1990;FDA ,1992; Pohjala
Sintonen et al.,1993), TerfenadinelZCYP3A4C
RK@{E T2 LE2 BRI TWw5, (Yunetal 1993),
Terfenadine®® 50 X 2 4 E 2 WM EER L H
RFit 5 & iz idterfenadine D SR % B2 Ly O
EHEN AR T 5 L~ F Trerfenadine S %
TAHLEKHATZEEL R TWS (Woosley et
al.,1993),

LW CRHEE SR O FFEAE I & 5 M I 1F o)
& U Tk, rifampin &£ nURBIESE O M EAF AR H S
L (D Arey,1986;Grange et al.,1994; Strolin
Benedetti and Dostert,1994), Rifampini{d v b D
CYP3AADFHHEYE L LTHH R TCWAPEETH
Y (Gedetal.,1989;Liet al.,1995a) £ 7= & 11 Bt
ILIED X FE 4T H 5 estrogen & progesteronciH
UL & ECYP3A4D I © H % (Guengerich,
1990) o Rifampin¥ 5-1C & 0 0 BT RA L7z
D FEOHIM-P DD RN 725 Z L]
Lk ig o7z, Z ibrifampin® 5 £ 0 EEME
ORI EE I 5 TH B (Reimers et al.
1974)

Y RHBFRIC T ENFLT 5720, BIREM
L& 0> VS TE R 7o FEW AR B VE T % Ril [ DK BX B ¢ R
5 LVIERICH LW E E T &, (Gonzalez,
1989) » ¥ DCYP450 43 % DI O I B 5 LT
B, BB COMAALT L e MicEAT
ERVEBARD D, F 2 TSI R SA T
B THIZhEVSBANL, & FFAEE L
7o SRR FEAEEE A ORI B¢ ORI A
N OFABRTFECHIEHEZDRS,

FEFEDLIE, v MR 6 L TR REcEa 3K
Wy EF % R4 5 A B #ESZ Lzs (Li et
al., 1995b; Li, 1997). 4 HE 7 vt G & LT
terfenadine & rifampinZ{#H L. FK CHH B R
HIEMBEIFAN v PN cHEcE 2020
BT A EaANE LTANIER SR Uiz, X
PRI BWC, FRIRMICBZE S h o BEEEIC L %
terfenadine WA TAEI] & . BFEZEHIC L Arifampin
OFYMTAEAL, v NN TcHEEhS 322
EBROFED A =X LFEWENC Uiz, KU OR
RTHTIRARBRSC, v MATHIAR:. AR R %
T T A ECHEM» DM AR ERRTH S LR
RYELTW5,

HEMH S LURREZE

1L&E & OSE#E © Terfenadine 18a14 (terfenadine

Dazacyclonol, 7 /v 2 — v L Y OE B O
EHEYE I Marion Merrell Dow,Inc. (Cincinnati,
OH,USA)» b, Cyclosoprin AlkSandoz Canada

Inc. (Dorval, Quebec, Canada) 2» b ketoconazole
&itraconazoleld Janssen Pharmaceutica,Inc.
(Mississauga, Ontario,Canada) »» A Uiz, #
DA DI IFSigma Chemical Co. (St Louis, MO,
USA) i bIEA Uiz,

b FEASOS Y e MR, )RR TR0

BEEIIB AR D OARHEA N B 47
S hic, I HMNTAOMEBRAETNT 2 &k,
EEMP OEMN B S > TITbh, the
Institutional Review Board, St Louis Medical
Schoolle X > TR EN TN B,



b NFHiRO S B FEEDIC LD LI R
FEZMEHALCT, v MiFMlEAY S, BELK
(Loretxetal.,1989;Li et al.,1992), Z DT
“two - step” Dcollagenase (0.5% ,w/v,type I:
Sigma) W2 A L, trypan blueZ {H L/
viability DRIE Tk, 7 BT D 80 26 LA L A2 4l
Jacd ol FhidEmEEmsEm L. Zo&Mm
ERHMOME L, 11.2mg/L alanine % ¥&ft L7z
Waymouth 752/L(Gibco,Long Island,NY,USA).
12.8mg/L serine.24mg/L asparagine.2g/L fatty

acid - poor bovine serum albumin, 0.168 mg/L
aminolevulinic acid. 5mg/L oleic acid, 5mg/L
d,ltocopherol, 0.393mg/L dexamethasone, 7.9
mg/L d-thyroxin., 0.03mg/L glucagon., 20U/L
insulin, 84mg/L gentamicinlC X YLV Lo T
%o b MF#ifal: 5 %CO/95% R EZME LT,
TC T RSN THES /. 2 RKHE O HM
MR, muEHha gL L, RAEEMREZRET S
Wiz, fHEMIE% R W phosphate-buffered saline
T2 P Lo, i LW A RiTE L,

Terfenadine M OHHT © 2 Ko & b BT A
A%, terfrnadine% dimethyl sulfoxidelZ &%
L. b Tl f &R iz in %z 72, Terfenadinft
MO EREE D 72 OB EAE K % 72 1ddimdthyl
sulfoxide IZ ¥ f# L terfenadine ¥50 1 R ETIC,
AR 10 s M 272 % % T 2 72, Dimethye
sulfoxide DK WRE I 1 % RMIC/e 5 & 5 IciEH
U7zo & BIGHRHE I K& methanol(1:1,v/v) % bl
Z\ Mifgg, —20CIEAHN LG E BB S8, £
Ak, Jurima-Romet et al. DHPLC#:
(Jurima-Romet et al.,1994% gk & L /2 Jurima-
Romet et al., 1996 D H5K) & M L CHIE Lico £
nEhOMHEYE O MERRE B S KifE & B ER
. BTFoRic L - TEHE Lz,

% inhibition==[T1/{[11+K/(([S1/Ka)} x 100
(1l EDEORE. [Slitterfenadine® R
KmiZterfenadinef{# > Michaelis constant (N-
dealkylation Tl 27 ¢ M, Jurima-Romet et al.,
19941z £ % & C-hydroxylation Cik60 M) % £
Terfenadine® M4 FRE T KmE L 01 2 »IC&
KEHINAREROT, ERIZLTO K5 g
bCcE 5,

9% inhibition=[11/([T]+K;) X 100

CYPIA L CYPIAFEMDRITE © UG TH., %

BEL. b vic, e DCYPT 1 V¥ 1 L3H
% &1 Krebs-Ringer bufferz iz 7o CYP1A ®
HHE & U Tethoxyresorufin(10 p M), CYP3A ®
HE - LC testosteone (250 M) %EHH L,
Ethoxyresorufin 33043 ]\ testosterone 60
SIS, SHTIC#d 2 £ T—80C TR LIz,
CYP 1 AWM, Burke and Mayer(1983) ™ ¥k
Z{# i U7zethoxyresorufin-O-deethylation (EROD)
THHT Lz, CYP3A fE¥ L. Sonderfan et al.,
(1987) DHPLC¥Z {1 L7z 6 f-hydroxylationi&
HEMETAZEICLDER LI,

LidocainefCi# % @ 5 #71 : Lidocaine® E Xy ©

# %A monoethylglycinexylidide MEGX) I+, Dellerich
et al. (1987) D& #ika fA Uiz BObR Gk flE
#kiz & Y TDX analyzer (Abbott Laboratories,
Abbott Park,IL,USA) & MEGXreagent kit(Aggott

Laboratories) # AW TCHIE L/, Z Dreagent
kitiz ik, TDK analyzerff D725 D, MEGX#t
miE (7 ¥ F), MEGX-#{ Jttracer  MEGX#E#EM)H |
Be DWHBRBEENL VWD, TOHETIE,
MEGX‘E & i bufferh CHEHBEZ T T ER
WETE 5,
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A . Terfenadineds¥ M AEA :
1.TerfenadinefC# : 2 F>r—2 b0 e Tl
HW T, terfenadineD K@% A7, Fig. l1AIKxR
L7z Dic, REBO HPLC D4&tECik, terfenadine
ORIk azacyclonol, terfenadine® Fg i 24
BOTva— G E L ChEENI, 102M
terfenadine & v e % 8 Wefijks g Lzt 7
77 74/ &Fig. 1BIZR= Lize

Figure 1 : (XFEM/LHPLC 7 o< |k /5 4

TerfenadineD&ERF 2K 7 a7 7 4 VW &Fig.2A
F Jzterfenadine DL 7 0 7 7 £ L &Fig. 2B
B L UFig.2CIK/R L7z, Fig.2AICik © MFARE (10
‘cells) & terfenadine ¥ L /- M Dterfenadine ®
Wk 2 — VKU, Fig.2Cicikterfenadine®
K ¢ H B azacyclonal DAL /S & — v &7 LTz,

(A) Reference standardsnlnterna] standard(LS metroprolol), ter)fenad ine (TF), % & U'F /o Lerfenadine®d X

M. azacyclonal (1) F:

(11, 7 v 3 — ARSI

(B) 10 M terfenadine (TF) & v M dlIKa% 8 BRI Lic B0 g7 n 7 7 1
(C) 10 # M terfenadine(TF) & & IT#IKI% 10 2 M ketoconazole F£4E F 12 5L T 8 IIfIa‘iJHi’E Lc By 7 o
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2. Terfenadine S P E D HE !
itraconazle, erythromycin, troleandomycin,
cyclosporin® % Wik, naringenin 2 ##E L7z e b
JFF# B lid terfenadine D (N 3B E & 17z Fig.1C
13 Lz & 5 icketoconazole (10 g M) Z ¥RInd % &
Lic X v, terfenadinefS#f ik LS BAHS iz,
FhEhOMENEDOKE% Table 1127~ Lizo
B.Rifampind#4H A.1FH

Ketoconazole,

1.Rifampin iz & 3 CYP3A4 {EH:DFHE : 50 4 M
rifampinfE7E T R OIEELE FC e MFiRAs B2 L.
BRI CYP3AATE M (testosterone 6 8-KEELR

) &P, b b AP A rifampindEF AT T 3
AEEEE L. F0k, K2 A Blrifampindf T €
B35 Lo iR % Fig. 3Ic7k Lico CYP3A4IGMEIE,
AR & SIS Uy B3 2 H ARRICRIE L~
MICE LTz, 153 2 B B LA rifampinsinic & 9
BRZ 7 iE OB NA D b iz, Rifampin HRiN%
2 HP\EOFG 2B A, EEOMINEEES B H
(rifampinRii» H 2 B A)ICIGEMA ¥ — 2 1CE L,
65 8 HEILEH DB LEHIREL 72 >72, 5 H
H I Bz rifampinZ ¥ 00 L7 Wi & CYP3A4YE
PEVERFRE & & B ITED Lice

Table1: e rT#lK 55 5 tedenadinefS ML EHEOK A, ZhEhDMEHADMPHRE. K UKE, Thth
DM EHEOMAFPRE, ROKEICHR SO THEE N izterfenadinef Gl ko9 % HEEI R
Inhibitor K, (uM) Plasma listimated [nhibiton (%)
concenlration in vivo
N-dealkylation C-hydroxylation N-dealkylation C-hydroxylation
Ketoconazole <1 3 1-10 pM? >50->91 25-77
Itraconazole 7 2 0.6-2.8 pM2 8-29 23-h8
Erythromycin 84 23 0.7-5.0 pM3 1-6 3-17
Troleandomycin 22 32 2.5 pM> 9 b
Cyclosporin 16 19 0,12-1.0 pM4 1-6 1-6
Naringenin No inhibition 22

1Badcock et al., 1987; Daneshmend et al., 1988.

2Grant and Clissold, 1989
3Periti et al., 1989
TFaulds et al., 1993; Fahr, 1993
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£ JERC3 L Hiiin LIRS A
7Fnl'|l‘!’ur-F>i B f’., z

B
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FHEETIEBOCIEMR LA ijf}:mlostarone 6 8 - hydroxylation #& o Rifampin
wrifampin @y iEmE Mk L.
Sh 1o AT & bR T R ETBiR 0 5 e 5 B X he,
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2. Rifampin® CYP3A4E MERFHIC A T 2 BIEKF
e MEFHRRAE 2T -4 v k< Y ST 3R
ME#EL, 202 A, BB RORED
rifampinfl B % 17> 72, Fig dicx= Lz & o510,

CYP3A4WE ML, Bz ¥sin LUz rifampinig g L &
LIz Lize 29— V&< MU ITORET,
CYP3A4IE D FHED RO i > 7,

3.RifampiniZ & % CYP3A4IE M FE DO [HEZE © 1.7
BN DBTERED 4 AD K F—» LR & vtz v bTH
fac\ rifampiniz & 3 CYP3A4EHEOFE A N
Job A, &TD KN F—Crifampin® i 2 KF L
7eCYP3AAIGE OFE R b i,

4.Rifampiniz & % lidocainefCEt O e : Rifampin
tlidocainefSit & IR EES 5 & & 28 B I3 > 72,
78D FHYEDO FF Tk, rifampin 20 p MG & —
TR LT,

Figure 4 : Matrigel 3 &2 ml!un 1= b LA plate CHER L7e 1 RIFRIRIC S50 T
r|famp|n\’rr"' ik 1n1u\|1r||.ne6ﬁ hydroxylation i #: %5,
= oFE N = b lH HINEE 7S I 70 B 3L L7z

200 4 B Callagen
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FEHZDMBA LTI L0 v MTAIIIC W C
b\ terfenadinetd MR EIC L 2 BWHAEIEH %
T~ Uy Fio rifamoinid BERAEIC & 5 RWHEAAF
MaER Lo ZDOFE, e FFMIEE e b in vivoT
O FEYFAE AE A O T A 1T 5 BIC B CHRY L E T
WTHHZ L% LTV,

Ketoconazole & terfenadineD Iz & 9, BE
O A5 [ Sl T HABICHE S h T34,
T O\ BYHEFRCLYR# s )77 v R
MILEZ %0, M Oterfenadine i & 28 T iE 58
R EC EAT 2 HCREL Th S EE b5,
Figure 6 : 7850 P b Wbt S hze b IR G2, rifampingls & lidocaine
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EE D Oterfenadine S OFFIEIC L 5 & & MATF
B B Tterfenadine ik C-hydroxylation ( 7 /v
a— LR KO M O A~ ) & N-fiialkylation
(azacyclonol~\) =5 CRBER D Z LWL
27 o7, & bin vivoTltterfenadine ® R
& L CChydroxylation & N-fi alkylation?®, 15
NTHEH (Gartiez et al.,1982), terfenadine® fX,
AR EYE & LT ketoconazole,itraconazole, ¥
LT V=TI -2 U a— A (CYP3AL %FHETS
2 G BIER Y E bioflavin naringenin& &4/ L TWL
)M EE N TS, (Honig et al.,1993a,b,
1996;Benton et al.,1996) .4 B DO REFEE N L,
b bin vivo T DterfenadineDRBHET — 2 L &
MO T - 2R —HLTHWEZ ENH L2
Lizo7z, BB, ketoconazole & itraconazoleid
terfenadinefC OB AN R EWETH D Z &K
HiER E iz, Tablel i, v MH#BEZY HWIZE
A OKAME &2 En O EWE ORISR E %
FEIEE Lz v bin vivoT Dterfenadine S o HE
TEHEXRDEIG (%) %R Lice ZhbOHEIHEY
B D hCliketoconazole & itraconazoleZ’, # A&
EHEFIZ, b bin vivoTDterfenadinefS#HZ &
WRBY52D5EDPWLPIE ST,

Rifampinic B U7z - & & BAE R RYW AT
Ho—>o2k LT, ST % rifampin EOFH L7z
THOMTHROBL R OCHMA BT b5, Zh
. FETOCYPIA4EM OB EN G| &R FT AT
nA FRESORBRESRERRTHEEELBLRT
W5 (Reimers et al.,1974;D’ Arcy,1986) .4 [0
ERFBERICL D, COEWTHRBIEMAT e Pl
HETX23Z LR LMNIC -7, Rifampin &
CYP3A4 RTFD AT A FEEL R, DY
testosterone 6 B-hydroxylaselfitx # U< FET
B EREES N, TOBEFEERIL. RER
ROBRBHRNICHKF L TR, AJHHITHE T Ed
Bl BT/ o 720 Rifampin I & 2 EYRKBHFED
W, IR b o ovivo TREERATWVWS
(Grange et al., 1994; Strolin Benadetti and Dostert,
1994) , Testosterone 6 8-hydroxylation TR H b h
J-CYP3A4ZFEE D, MO CYP3A4KE T —fRMIINIZ
MTCITE B0 ED RT3 72012, lidocaine
RN BT B rifampin D &% P8 ~72, Lidocaine
v b in vivo TIECYP3A4IC & Y N-liethylation
%0 MEGX A ENZER B EIhTHS

(Bargetzi et al.,1989;Imaoka et al.,1990;Hunt
et al.,1992), v FHFMBIZEBNTL, rifampin®
EE KM lidocaine K O EENRBIE S, 1.7
W b78EE TD NI —DFEMRICPRZL <, 3T
DTADFF—pbE I hize MFMET,
rifampiniZ & 2 CYP3A4FENBE S N/ Z LIt H
RV, ZDZ Lk, CYP3ABEIC L5 R WRE
TEHD, T _CoERm FLErbEREET) T
L AAEMRD D LERELTVS, SEOHE
B, ot cirbhc@Rem <
(Pichard et al.,1992;Donato et al.,1995), CYP
B0DFEFAN E MIfiRTHMcE 5 2 L2 E
BRLTW3, 2T, b MFMIRRIL, CYP45055E
IC X AWM A EAESE LTl CHHRER
RTCHAZEVHOLNCIR oI, BERFEIC LD
YRR EAEROTEIZ, 4 DT A VYA AITERY
PRIEBE A M L CCYP4S00 1% #E (B 2 1I£CYP3A4
D Pl IZ testosterone 6 B-hydrozylationZ i\ %
CEREVERETAFICLO. HEIEHNRAL T
AV FA LI K> TRBENZMOIEY & EWHEE
FRZ5I &R THEEND 20 & FHETE 3
TEERBELTWS, £ b &L OE YR
CYP3A4Ic L o &b/ (Lietal.,1995a).
CYP3A4DFHHII R S BEE Y AMEHO—D &
Eler? o

FEEMBERICH o T, T DOEYOELANLEY
HAEFACET A7 — 2% BAZ LIXEETH 5,
v b EEREHTIEEDNBCEEZLTFET LI5S
RBHZOT, EREPYO T — 208 FIKIEYTEE
LARVAREESS S, v NFMEO L 5 72Phase
I & Phase IIXEEE I A BT Bin vitro3kW R R %
R LTHELT - 23 RBEH & e N D vivT —
BEFEOCODFEFERE LB TERHTHL E VL
%, AElDterfenadine & rifampin DRI L Y
EYEEFMMHEEMD 2 DOXELEM(CYPRESHE
OFHELEE) X, v M CRMmA TR TH B
ZEEMLMT LTz, bbb, & MR e b
in vivoC O IEMH BAFH % FE M % 72 O FE )R E
BEFVTHDEMRTED, BEAMOEYOEYM
HEEAFH 2R3 5 & BRI, FEOEMBEHD A
7)==V TN T, b hin vivoCOERYWHE(E
HoOTH%Z e MNF#aEAWCERT 2 Z LiTED
TEBEOHLHETH S,



%

b binvitro® 7V RICHG S Intact cell properties
(GEaMfaR) DEALHE
Intact cell properties (564 ffa:%)

v b vitro @ RER E v b in vive DABRANE S T3
% LT, TEMERA AV IIEH TEETSH
%o ALY o X 5 fese e ia Rk, 3
78— LD &5 p MR PRI AL T O F A58
H%,

Plasma membrane: 58
OB ARA & Miast 2 Eg4 2 30 77— &
2o TRBY, TaoMbcEHOMBIPIER & Mk
b (A BESEINICRZDEESH 5,
<>
a) [i%E Y (membrane permesbility)
AR YD ifiih 2 B~ D HL D A
AICEERBEHEZE TN D, EEEREIRY
ITEEE AN BT T B0 A LOH R
W KRR 8 Pk FE M i T AR B PO T o 1R & BE
12 &0 AR R T AR P B e o T
RELLD,
b) AEEh#fi 1% (active transport)
WO R BEENRIC X D MRS R
W2 508 L CRIE BN B B, T 0
&5 IR EY OB E T IEY R A A O 5 A5
FICHERTEL 2%,
c)BEBYBEM (active excretion)
ITHIE P T i IR AR B Sk o 4 °H (exnobiotics)
t3Gp.170, MOAT R O'Gp.110% &¢s, T X v
F—RAEDOBM R R CHAOHICHItE B,
b Ly ZOPRINEEDR, Mzt b o~
DA~ OIEYOWIBEE & 0 & &,
DO MM R T EE o L€ B,
178 —AD8S AAIKSERR RO, 5T
ZHIRRTHRBRETORICL Y, R mEE
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I .Mechanism of Clinically Significant Drug-
Drug Interactions

Terfenadine Interactions

-M. Jurima- Romet, Health Canada

The Hl-receptor antagonist terfenadine has been
assoclated with cardiac adverse events during
concomitant therapy with some antifungals and
antibiotics. The mechanism of the interaction
has been elucidated by clinical and in vitro
investigations and will be discussed.

Sorivudine Interactions

-R.B.Diasio, University of Alabama, USA
Concomitant administration of sorivudine, a
synthetic analog of deoxythymidine nucleoside
with antiviral activity, with fluoropyrimidine
drugs has resulted in fatalities in Japan.Clinical
studies elucidating the mechanism of interaction
will be discussed.

Ritonavir Interactions

-G . Kumar, Abbott Laboratories, USA
HIV -1 protease inhibitor ritonavir inhibits CYP3A
activity and may induce some CYP and UDPGT
isoforms as well. Ritonavir may enhance the
pharmacokinetic profile of other protease
inhibitors. Theoretical and experimental aspects
will be discussed.

Grapefruit Juice Interactions

-D.G.Bailey, London Health Sciences Centre,
Canada
Grapefruit juice augments the effects of the
dihydropyridine calcium channel antagonist,
felodipine. The active ingredients Involved and
the mechanism of the interaction are described.
Potential for grapefruit juice to Interact with
other drugs will be discussed.

II .Mechanism - Based Evaluation of Drug-Drug
Interactions

Definition of Interaction Potential Based on
Mechanism
-A.P.Li, In Vitro Technologies, USA
Human @ vitro systems are useful in elucidating
drug interaction mechanisms by identification
of metabolic pathways; and by evaluation of
the potential for enzyme inhibition and induction.
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Systems derived from the human liver (hepatocytes,
slices, microsomes, and cDNA expressed micro-
somes) will be discussed.

Intracellular Interactions

-D.J.Back, Uwversity of Liverpool, U.K.
Anti-HIV nucleoside analogs require intracellular
metabolism to their active forms for clinical
efficacy. Special considerations needed for
combination therapy(multiple analogs, analogs
plus protease inhibitors, drugs for other infections)
will be discussed.

In Vitro: In Vivo Correlation

-K .-HJ.Ling, Hoechst Marion Roussel, USA

In vitro pharmacokinetic/metabolic models are
useful in the prediction of n vivo behavior. Two in-
house drug candidates metabolized by CYP
isoforms will be used to illustrate the applications
and limitations of in witro models for predicting
drug interactions.

Prediction of Human Enzyme Induction

-P . Maurel, Institut National de la Sante et de La
Recherche Medicale, France

The use of human hepatocyte cultures to predict
drug interactions resulting from CYP enzyme
induction 1s discussed. Emphasis is on experimental
conditions; comparison of CYP families: & in
vitro: in vivo correlations.

Prediction of Induction Potential of Drugs
-J.M.Silva, Merck Frosst, Canada
Primary hepatocytes can serve as an i vitro
assay to predict CYP inducibility by drug
candidates. Aspects of in vitro methods will be
discussed, including culture conditions, structure
activity relationships, intraspecies comparisons,
in vivo-in vitro correlation, and the use of
cryopreserved hepatocytes.

III.Clinical Evaluation of Drug Interactions

Study Design and Data Analysis

-K . D .Gallicano, Health Canada
Choice of study design, pharmacokinetic chara
cteristics, and statistical methods for analysis
of data are important considerations in planning
clinical pharmacokinetic studies. Each will be
discussed.




Pitfalls in Clinical Evaluation

-P.Hansten, University of Washington, USA
Common mistakes in the clinical application
of drug interaction information are discussed.
Determining the risk requires attention to
drug administration factors such as dose,
routeand duration ; and patient factors such
as disease, pharmacogenetics, and diet.

Clinical Relevance and Management
-f.R.Horn, University of Washington, USA
Management of drug interactions should be
based on potential risk to the patient,available
alternatives, and actions necessary to avoid
harm. A clinical-risk classification system
for drug interactions based on management
options will be presented.

HIV Protease Inhibitors

-R.Polk, Medical College of Virginia, USA
The HIV-1 protease inhibitors(PIs)have potent
effects on human metabolic enzymes.As non-
specialists begin to use these drugs, and as
clinical experience with new combinations of
Pls and other drugs increases, the risk
from potential drug interactions will require
caution in their use.

Rifampin Analogs

-K . Reith, Hoechst Marion Roussel, USA

The antimicrobial drug rifampin is a well-
studies potent inducer of CYP enzymes, and
has been shown to increase clearance of other
drugs. In vitro and in vivo methods for determining
human CYP enzyme induction will be discussed
with reference to rifampin analogs.

IV.Regulatory Perspectives

U.S. I'DA Perspectives: Pharmacological
-f.M. Strong, U .S . Food and Drug Administration
Factors to consider when conducting i wvitro
human liver metabolism and drug interaction
studies will be discussed. Examples using S9
fractions, microsomes, hepatocytes, and
liver slices, including investigations of CYP
and nonomicrosomal enzymes, will be presented.

U.S. FDA Perspectives: Clinical
-P.K . Honing,U.S . Food and Drug Adminisiration
Pharmacokinetic variability due to intrinsic
metabolic variability and extrinsic factors
(e.g.drug and food interactions) impacts
design strategies for Phase 2 and 3 studies
and interaction studies. Regulatory perspectives
on how in vilro studies fit into a drug
development program will be presented with
examples.

U.S.FDA Perspectives:Survey of Approved

NDAs

-P.J.Mayroum,U .S .Food and Dyug Adwministration
A survey of all NDAs approved between 1987
and 1997 has been conducted to determine
whether advances in in vitro metabolism and
drug interaction studies has had an impact
on the conduct of interaction studies drug
new chemical development. Results, including
in vitro: in vivo correlations, will be presented.

European Community Perspectives

-T.Salmonson, Medical Product Agency, Sweden
Questions raised by studies of the mechanism
of drug interactions include the value of in
vitro data, prediction of interaction from in
vivo data for specific substrates/inhibitors,
and how to provide new knowledge to drug
prescribers. An FEuropean perspective on
these issues will be presented.

Japan Health and Welfare Ministry

Perspectives

-Yasuo Oho, National Institute of Health Sciences,
Japan
Soribudine incident remind us the importance
of drug interaction. Just after that, NHW
formed working group to consider how to
check the drug interaction in the process of
NAD reviewing. We have also been reconsidering
the Guidelines for nonclinical pharmacokinetic
studies to incorporate the items which is
necessary to discuss on the possibility of
drug interaction. Those studies are not
completed. I will introduce those interim
reports.
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