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{Abstract)

Cyclosporin A and tacrolimus are used to prevent allograft rejection in
immunosuppressive therapy for transplantation. W sometimes experienced some
intra-individual and inter-individual pharmacokinetic variabilities of these drugs.
One possible cause of the variability may be the drug-drug interaction, because
many drugs are administered concomitantly to the patients. In this study, I tried
to clarify the mechanisms of changes in the blood concentrations of these
immunosuppressants, and I have found that dexamethasone, cyclophosphamide
and levothyroxine increased the expression of mdrl and CYP3A mRNAs and of the
corresponding proteins, which affect the pharmacokinetics of cyclosporin A and
tacrolimus, such as increase in the CL¢ot and reduction of the bioavailability.
Within 2 weeks after the final treatment with steroid or anticancer drug, the levels
of mdrl and CYP34A mRNAs and the drug pharmacokinetics recovered to the
normal levels, as observed in clinic. In experiments using mdrla/l1b(-/-) mice and
the corresponding normal control mice, the pharmacokinetics of cyclosporin A was
controlled in major part by CYP3A in normal conditions, but greatly influenced
by intestinal P-glycoprotein induced by steroid. Further, I found an interaction
between cyclosporin A and Cremophor EL, the surfactant vehicle of cyclosporin A.
Cyclosporin A adsorbed on the inner surface of blood vessels and on the surface of
red blood cells was released by Cremophor EL.. Moreover, it might be possible to
break the correlation between concentration and pharmacological effect of
cyclosporin A, because Cremophor EL reduced the tissue-plasma concentration
ratio of the drug. These laboratory findings about drug-drug interactions have
important clinical implications.
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(HES)

T, BREFOERIIHE, EmBRAERCRBEHEISERITbL S LS
W20 X, BEIHIEITH Beyclosporin Ad B\ T tacrolimus D BRI 3 17 20
ZORERBENREICM E LT, UL, BERENIZF 0 BEEERARRD Tk
< 7=, EHFEHE, BEARTAZYIREVWEDEREREZ I bo—LT 50
MNEELV, TRIEBEICODTREL L  o—AT50088%LVERS LT, B
HRECHTHRED L, THRREOEEDOMIZ, BHERFIIHE L DA
EERT - DRA R EMRMEEEANELL TR ZEBNEZ LN TS, £
DI BEIR TiL, BF{E % IZcyclosporin ARCtacrolimus DIEE A F=Z U L 7 L
BRH, REEBEZRE LEERBEERHEZToTN5,

SRREFEFHBHBEMRE LT, KR 2B\ THEMLSHMREL L OESES
WD BE I T, E I T db 5 cyclosporin A=Ctacrolimus D i ik EHERS S
FRHEBHEDRVEFR NS ONBETF LN TWVD, ZITERFETIE, I
HEBMVEFANEYWRBEERICLZLDLEL, ZOERBFOER% B/
& L7,

B

(BEFREOFHICHSEYRETEER)

AEBI.1

FME% O BE T, tacrolimus @ b7 7 I HREX, LIATIE 8-12 ng/mL ¢ %
ELTWZIZ b8 57, methylprednisolone ¢ 3 AR D/ ULV ARIEDRIAIC &
D, RAIZIETL, —BF 28 ngmLICETIET L, LaLZD%., tacrolimus
DHEEBEDOELB 2N LD L THRAICEE L, 10 BEISITTO L~
£ TEEL TV,

Methylprednisolone & ¥ 77{fi?> 5\ dexamethasone % A\ 7=, Dexamethasone ?
EHxREE (1 mgkg) BLUOEHREE (75 mgkg) %7 v MOEREENZRET
%L, BREELER TR EHFEFENIZATER & UVNE T P-glycoprotein D%
REBETL~L, BER LV THHEE LTz, Dexamethasone B 5 BB Tl
5 HRKERNFFER L OVNED P-glycoprotein 7217 T72 < CYP3A2 D3I %
BEREFLNAL, EBLV_/ALTHEHE L, Cyclosporin A < tacrolimus |
P-glycoprotein X CYP3A2 OEBFE THI I Z LT L< M6 TS, #Z T,
dexamethasone ZLEIC L 5 WY D ENENEE~DEE % 5T L 7=, Dexamethasone
{3 5 B EEE D cyclosporin A <° tacrolimus DAENENREIL, BRI ERE Tlix
¥R VAR L e o T3, BB O R 5 BT dexamethasone & S-# [ 4k 7%
HIZ AUC DIETE LT, WA FT_RA SV F 4 DERTARONZ, 202 &
X, /B LR MR D P-glycoprotein DREFFEIZ L > THEN L ORIVE T %71
Me L7z, —7. dexamethasone Bx 5 BB Tix, BROBERD AUC OET
DHIEHT, SHLILHIRNBRERTEF 7 V7702, BEHREENICE
FBH b, ZDZ i, BIBEEART 24 FiZ & - T P-glycoprotein 7217 T
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2< CYP3A2 ODRIFEIZ L > THREFHFERHOEYMHEEERNLLZY D
DT LERLIZ,

F 72, dexamethasone I & % P-glycoprotein X°> CYP3A2 D F%5¥E (I dexamethasone
DEREIZEIVRAICEBE L, M 2B8MTay he—AL L~ULIZEE Lz, -,
FAUTHEN, B L TV 7= tacrolimus DIENEIRESL 2 b —/L L~ULIZREIE L
2o TNHDORERIL, FEF 1 D tacrolimus DT EELILE —HTEHILDOTH-
7

X 52, mdrla/lb(-/-)~7 T AB L OERE O wildtype =7 X & W\ T,
P-glycoprotein 7% cyclosporin A DENENREIZ K DRBREDHF 52 RTHRET L1,
W~ U A DEIBER TO cyclosporin A DENBEZ LB T 5 L, FIRNKRE
B3N 22 < E 72 R A RE TO AUC i3 wild-type = 7 R H~ mdrla/1b(-/-)
TUATKEL, W4 FT_XAZ VT 4 OOTHREANBRONIZNZOXE
i/ &<, EFRETIE. BE. IFER L OBBE D P-glycoprotein DF 5
IhEWboEEZX BN, —F. dexamethasone (1 %71 75 mg/kg/day, i.p., 4
times) #LEIZ £ Y P-glycoprotein X° CYP3A2 DH A FHHE X3 & wild-type
U AB I WM mdrla/lb(-/-)= U AZEWT, FIRNE 5% D cyclosporin A @ CLyy
IZ dexamethasone 5 BEKFMIZ EF L7223, MERTEIIR O o7, =
Db, S L OVEIEZ O P-glycoprotein M F5#IZ cyclosporin A D {APIEh
BT R EREBEEZ B X2V LR INT-,- —F ., dexamethasone &% 5-4L
BIZ L > T wildtype v U ATiE, NAFTXAFZEYT 4 BFEZITET L,
mdrla/lb(/-) = U A FIE LA EE Lo, 2O LiE, METOD
P-glycoprotein F&¥R/3. cyclosporin A DIERNEEIZKE < FELTWA Z L %R
L TWD,

E{51.2
%mﬁ?%ﬁﬂﬂ%ﬁﬁ@ﬁﬁﬂﬁ%%ﬁﬁ ZITo7-t% ., &5 X7 cyclosporin A @ k
77EIIRERFLEOHEEELVEVHEEBZ LO L, REBTE LRk,

EMEBHRBHEORMLERE E LT, BEMEIEORMEDIZ cytarabine 8 L O
cyclophosphamide DL AFID &G X TWBD, 2T, KEETHWVWLHA TS
7' b a—ZhE o THRES O cyclosporin A DIENBENEEIC B LITTEEL RS
L 72, Cytarabine (120 mg/kg, i.v., 2 times) ¥&5-8 TIZAFE T P-glycoprotein 33 &
NCYP3A2 DEBIZEEN T2 <. F/-. cyclosporin A DIENENEEIZ ¢, (ks 7
m->7-, —7F . cyclophosphamide (60 mg/kg, i.v., 2 times) ZLEEEIS L O cytarabin
(120 mg/kg, i.v., 2 times)+ cyclophosphamide (60 mg/kg, i.v., 2 times) fFHEE TIZAF
fig T P-glycoprotein 3 LT CYP3A2 DEIBEIABHEF LA THEEIN,
cyclosporin A D AUC DIE TR LIVEHFI VT IF LV ADO EANRR LN, F-.
cyclophosphamide %L{&IZ & V 3F5# L TV /= P-glycoprotein X° CYP3A2 DIt
cyclophosphamide DIREE 2 BRIZIZIZ = ha— L L~YULIZREIE L, Z3UITEN
cyclosporin A DENENEE S [EIE L7, LAk X Y. Cyclosporin A #&5-fJ# D B
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TFRIE Y MPREIMET LTV REREIL, AT4LE 2TV 5 cyclophosphamide
\= & DR P-glycoprotein 58 L TS CYPIA2 DERFHIZ L2 b DL EX b,

B3

£ 3 FURBREE Thyradin®% AR L TV 5 BEIZIUV T eyclosporin A D k 5 71
X, ERFABELERL TERILENLDTHo T,

Levothyroxine (8 ug/kg/day, p.o., 3 weeks) SLEIZ L U fFl& TlE P-glycoprotein 35
LU CYP3A2 OERFEIHLONRP -T2, —FH. METREFERIZ
P-glycoprotein DFEIMEZEIMEW+ B, ZHOIRICHEHEL TH0 ., EFERIZ
& bH58E< P-glycoprotein Z IR L TWAEIBTIHIZFLEAETFEIN T o7,
/NED CYP3A2 DREBIT. WTFNOEMLIZB W T HET RN -7, Fio,
levothyroxine JAEIZ & V) EEURINE 5% O cyclosporin A DIENENREIZ [ TELiT /2
Drot=, LinL. /BEE® P-glycoprotein MFFEIZ L V| cyclosporin A D O &5
B“DOAUCRNRA FTRASEYF A DETHELNE, 2O Lizky, HE
% 517 7=/1NB5 @ P-glycoprotein i cyclosporin A DfERNENAEIZ K & e BA B LT
TR ENT,

Z DL HIZ, dexamethasone<ClevothyroxineiZ £ 5 Ba 7 EIZCYP3A2L ¥ ¢,
P-glycoprotein® FFHH I NLT <, Fhoo EERNTEERFIZEEL TV A/
15 b R MR O P-glycoproteintd, ARG XN 7-FEHORPUIZIT KX 25 %2R
X 72U A3, dexamethasone<Plevothyroxine’2 EF DEMIZ L VFEEZITH L E YD
NAFTTRAZEVT AIIRESEBEEADIENDroT, TOZEND
/WB B R AR D P-glycoproteini®, SRHFEIZ L AAEAKHEHS AT LE L TEE
RBEEFSTEY., FRBIONEDOCYPIADREFE L & bICERETHR
FEUOEYMBEEROER LR D Z EBFINT,

(EMBEAICS SEVEBEER)

Cyclosporin AD i1 A ¥a#fiE#ICremophor EL (CrEL) B {&A3cyclosporin A & f8E.
EREREZTZEERLE,

CrEL IX, cyclosporin A LAZRZ & paclitaxel <° miconazole 72 & DABVEME D&\ B
EHEHOEMRE L L TEREN TS, x D CrEL DOEE CHEELT-
cyclosporin A ##IRMNKE 535 &, CrEL DEEREFEMNICEMIK - MEEREEN
FHRL, PHABEBOETHRALON, £72, Z0L X OMB—MmREoBRE
IZ CrELIZ X W{ET L7z, F£7-. cyclosporin A k%5 30 min #%{Z CrEL 3 &
OF CrEL TR S LTV SO TR 2 §8RANEINR 595 & | cyclosporin A
OEMmK - MIFFREL LIC—BEICERLEHE, a he—nEL 5L
AR L7z, —75. cyclosporin A & 5% IZHE L 7= Mk %, CrEL IR THti%
+5% &, CrEL OEERIFEAIZ, MBRIZESEF L 7= cyclosporin A 2R L. FiEH
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ENBIENMREINT, o, BIRLE ALHIBEEIZESE L7 cyclosporin A
X, BEHIEO CrEL OWEITRE L THEEHT 2 Z L R TE 1,

PUEDzZ EEvn, WEHEDOFE cyclosporin A (TERARNIR 5% L0 7R MLER
AR M E N R HIREEr SITRE T 508, CtEL BREXEWHEER, CiEL %
BMEET ALl TEHEMERFRICEHIN, RT EMEPREN ES
THIENRENTZ, £z, ZOHE. R EOMRRE R ITEROMER
NEBEICEIRBRL 2N &b, MPRELFEEDROBRICEET DLEN
BB EDNTREENT, FRRIRIHRIT etoposide X° docetaxel 72 & DX A AER]
L U THER E#L TV 5 Polysorbate 80 THIFWeN LI A Z L LR,

(#818)

BRARIRSE ClX. SBILT 2 EYIERI K-> CRETFRANTHE 4D LD
EYRBERICL DL FEYEMBEERANET D ENRTFRISNZ, FD7-
B, BMILROBIZIL, AT 2 EREREOEE 2 EE L= LT, AL,
F - MYARE RS LTV RITIE R 62, AR EE R KR E e
BIZBT2F2BBEL-LOTHY, ZOL I RHFELNLTOERYREEE
ERZERICETT A EIIEETH B,

FARNEEEROES

15 M SRR O IR R D BRI S G IHISE T H B cyclosporin A (CyA) *® tacrolimus (FK) MWL S
NTW3 Y, mPBESPEEBOAZLTE—BEICBOTENATVENAEL, ki, FBYMUHEEIER%
EILULRTWSMABEDOIY Fo— )L LWEYTH S, AL, RIRKEEZERBRRICHB
TREBL 72 Th b OERYO MHEESHENE(L UTERZHRLIC, BMERICK > TRYBEEEERORF
DIRIAZAATZEDTHD, UTOX S HHREDHIT T,

1. RA704 F2OVAERE, EHMEREROFIDAFTLERFRERLVEVDRAKREGICL > T,
CyA *® FK DAREHELN K & < £B1T % EREIZ. A7 1 B, cyclophosphamide 3 & U levothyroxine 12 & >
THFE® /MR T P-glycoprotein ¢ CYP3A BFEE E N#ER, £2H I VTSV ADLERRNNALXTRATE
U7 DEFARC 5 L ARLE, ¥z, 0 P-glycoprotein % CYP3A DI L)Lz St AEO B 5 H
HIZ& D 28I E TREUFDO L-VVICEE L. BYOENSRELIERICEET S L 2RI,

2. mdrla/1b (-/-) U ABX T wild-type *7 RAZ VT, CyA DIEANEIREIC P-glycoprotein A E D2
BEHFESLTWEDICDOVWTHET LIz 25, £HEIIREETIE CyA DIENBIRRICK T % P-glycoprotein DFF
EiZ/NE WM, /MET P-glycoprotein BEEEE N7BE, CyA DRINIZE LS FEEZRIB L ZHLME
L7

3. CyA ESt&IhA#EMHEE & U THW S TW3 Cremophor EL H3E P B ARREEE O R MBRARICIRE L
7o CyA ZMBMICEBRH IS C itk D ANEEEZEHE &, /o, Bl DEMTERZETEES
CEIC X D YD RMIOMmAIRE & SRR OMBMEM 2 Hde & & 5 AREMEZ R Uiz,

MEDXSIT, BRESE TR, SHRAEYBHEEFANEC > THD., AR TRIBEERT EICEAT
N3 REHEE AL L LY BEE R OBRAZR L, ZTORFZEMERICIOBALL, TOX
MRS HBOBESEMEICRKVICERT 2D ERD LN B, Fameidt (B%) wmxcE
TBEFEL T,
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