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Summary

Cyclosporin A (CyA) is used as an immunity restraint agent, but the oral

bioavailability (BA) has been known to varied among patients and even in
individual. On the other hand, it has been reported that CyA is a substrate
of drug transporter P-glycoprotein (P-gp) and metabolism enzyme CYP3A.
This study aimed to clarify whether P-gp and/or CYP3A in the intestinal
tract and liver is the decision factor of BA of CyA. In normal control mice,

CyA was absorbed more in the upper intestine than in the lower intestine,

and the expression of CYP34 mRNA was higher in the upper intestine than

in the lower intestine, while that of mdrla mRNA was in the opposite order.
After dexamethasone (DEX) treatment, CYP34 and mdrla mRNAs were

potently induced in the lower and upper intestine, respectively. In the in

vivo and in situ experiments using mdr 1a/15(-/-) mice and the corresponding

normal control mice, it was clarified that the oral BA of CyA could be mainly

contfolled by CYP3A in the upper intestine, rather than the liver by under

physiological conditions, but when P-gp and CYP3A was induced by the

steroid, the intestinal absorption of CyA was significantly inhibited by P-gp

of the upper intéstine, and was not influenced by CYP3A. From these

results, under physiological conditions, the oral BA of CyA is mainly

controlled by CYP3A in the upper intestine, but when P-gp is induced, the

intestinal absorption of CyA may be inhibited. These findings may be

contribute to improvement for BA of CyA and immunosuppression therapy.
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#HE : .
EREMFEIRIEICIE S EH ST bceyclosporin A (CyA) 13A %ML {8 B
AP L, BB D ORI EERE X &, BEMORE Obioavailability (BA)
XbbAA, A—BEIZBNTH, ED0ERNREVWI N, MFEEET=
ZY U TEIARFRBERTHD, TOERE LT, CyAlTEYEE R T AR—
4 P-glycoprotein (P-gp) SR AMBER(CYPSADER Th o), ThbDE
BEOBENEX b5, UL, CYADRAOREZDOBENLLOWRIIZ, ED
BEP-gpH D VIECYPSAREE L TV A NII2WT, FMIZIZHALNIEN
TV, £Z T, AL, CYADBAIZX T 5/NBIERBOEADOP-gpB LI
CYPSADH 5 %R $ % BH T, wild-type® X mdr 1a/1b knockout (mdr
Ia/Ib( 1)) =7 X% FWT, dexamethasone (DEX, 155 MI75 mg/kg/day)
%7 B RIEIERNHRE U (DEXLER) & | ERE CHERN L,

Wild-type & &U marla/1H-/-)R "9 ADcyclosporin A DENEARE

¥4 EANE L DEXALE L7~ wild-type B X O mdria/IN-I-)<= 7 2 & BT,
INBERALES X OFRRIC 31T 2 P-gp B XY CYP3A DEBUT OV TIRET L7,
DEX /L& wild-type ¥ 7 XA D/NBREALD mdria mRNA ORBREILEIRE.
zefg. +_FIBOIEIZ, CYP34A mRNA OXRBEIIHIC+_1E. EB. EE

DIEICED o T, 7z, {&FE DEX(1 mg/kg, i.p ) ABEE T+ L OFF
%D mdria mRNA ©OZ2, % & DEX(75 mg/kg, i.p)AEH TiX, EIZEH
BLUMED CYP3A mRNA bHFEICHEHEN D Z LRSS,

&A= A2, CyA (10 mgkg ##IRNB LR OB E L, CyA DEN
RS LLBBRE LEZ, £7. DEX BABDHE. #FIRNBEERTIX, mdr
12/16(-1-)<= 7 AD AUCo-24n {EIZ wild-type =7 AZH_THEIZE <. CLtt
HIZEZFIZNEDoT, . BOREETY ., mdr 1a/1K-1-)< 7 20 AUCo-24n
B wild-type = 7 RIZHARTRE DR, BAEIZDOTHLREFE LA ON
oz Z b, EERET T, /MNERFBED P-gp OFSII/NENHD
EEZ bR,

—7J ., DEX #LEBIZL V. Pgp BLW CYPSA BEBEFEINDI D, ERE
DEX SLEE TII/MBE L OO P-gp 25, BAE DEX LBE TII/MBEB L O
FFigo P-gp BL O CYPSA BEEICHFEINTZ, ZL T, DEXLE L =55

E YA T U AD CyAFEIRAE 5% D CLiot i3 91 b DEX 5 BKTFHIC L
B LR, MEA T URABTEIIRONR T2, ZOZ EMD, FFEET
D P-gp PEHEFHEIL CyA DENBBICII KX 2EBEEX RV & IVRE S
iz, L L. DEX A& wild-type = 7 RN T, 0 BA BEITENBEIC
AT DEX BAERB L UERELBH TENEN 43%B LT 25%IZ K& &
T L. —F. mdr1a/1b(-])<= D0 RIZBWT, 89%B LN 73% & FDETFTIINE
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MolzZ Linh, MBETHEEINT Pgp i3 CyA OO BAIZkE<HES 2
ZERFEBE N, |

In situloop 351 &% P-glycoprotein # &1 CYP3A M F 5 0) 574
Wild-type 8 L mdria/1i(-1)~=v 2 AWT, EBLEBXREL DEX 75
mg/kg/day % 7 B & BN S L= BA(DEX AEE) T, /NE T E THO
% 5 cm @ loop PIZ CyA (40 nmol) %#5 L7=, S
#E 45 min %0 CyA O loop NEHFRIL, DEX ELBRHLZ A I~ U RO
THL/PMEEEI D /B TEHT, K&Ehok, LU, /LS loop RS
BT AS A T~ AW TERR B2 728, /NB T ES loop NEES-TI,
CyA @ loop NERTFRIE mdr 1a/16(-1)< 7 RZHA~T, wild-type =7 X THE
IZRE M7, —F, DEX LE wild-type =7 2 D/ EE loop PR 5E,
CyA O loop WIREFRITEBLBRICL~, BEIZEL 2V, N loop ¥
BERTIE, BIERRELNR - 2o E7c. DEX SE mdr 1a/16(-1)= 7 2T B
CNTHL BB, /N EERR & OVINE TFES loop IS EEOWF 0B
A’Bj"ﬂfﬂﬁ)ﬁ LN oT, ThbDZ &iX, CyA @ BA IZX9 % Prgp DFE
/J\E%J:*B’C/J\é < JE%\_/J\H%_F:‘K’C?C%U\ LR ohrolz, LrL. DEX
%&&%?‘5 Lz DB EETHEE AN P-gp ® BAITRHT AT ST AR
Bz e 7b>—rﬂ*"éz}’b71°
—75, ERAEBEFZ A T~y AORBBEREERT v (Vmax/Km) Eix
WY, INETEICERT/MMEEETE L K& Mot DT Lk, 'L
BHOFIRT O CyA ORSBH M17 & CyA OEEL. (M17/7CyA) A/ LT
TIBTHICEATE 27228 L, XKL TV, Sk, MEA T
X@ﬁﬁ@Vmuﬂmﬁi$%L%iDﬁ%ﬁ{ﬁwﬁévbﬁ@;IEX@
XY, ITNODEITEALBERIZHAN, /NEEE TR 3 5. FFIETH 1022
J:ﬁ Lz, B, /METEO Vmax/Km Eix, ELBRO/NEEHDO L~
TIREATAZ EBbhol, Z0OZ &b, FMIRFO M17/CyA EELH 7S DEX
EEEO/NBTEH T, NNELEHOBLBEDOL AT TIZ LB LTWW-D b L
—E LT, :
By mdr 1a/I6(1)~ 7 RZBOT, CyA BRI SHROHE, M17 DX
HMF OFRRE— I PP (K b app 15) VRETHRE /1N EEB, /NI TR DNEIZHY 4.8,
2.3, 1.5 Tholz, LL, CYARABRERDFE, /INELEED M17 D Ko app
MEEELSREL 2D, BIRESHEOK 1052 725 Teo LBL. FFER/NBT
ERTIE, BARNB SR LASREIRRELN Mo 2o ZOZEIZ, BOKEeE
DEA. CyA iZFFEED CYPSA LV ie LA/NBEERD CYP3A 12k » TEIZR
BEIND I LBFRRENT, —F, DMETH THESh 7 CYP3A DF 51T CyA
DBAIZK L T/HhENEDEEZ L,
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PlEnz it Pgp BEIU CYPSA DEEERY ., MNELHTRIN S5
CyA @ X 5728 YD BA ODREERFIT. EFEWRET T, /NEEZD P-gp Tix7z2
<. LA, IO CYPSA Th BT EMFRENE, LirL, DEX
72 ¥ DBRED & B VIZISRAE A Z T, Pgp 38 XU CYP3A @%ﬁgzua@g
SNTRRCI, N LB CHRE AN Pgp OHEHE L FHRNEY O BA K
E<HEEL, —F METHS LU THE S CYPSA DF SISV Z
LR AN,

B
FHFFETIE, BORERD CyA OBEEMERNR2RINZEDS Pgp B&
- UNCYP3A OBMREHALNI Lz, 22 TELNT-ERIT, 2%, BOoR5ED
BIEREYERES ZERT I, BA DEHRF0%ELZET S LT, EEL
TETFUVRELTEERRLOTHBLER B,

PR BERROER

ﬁﬁ@ﬁﬁ&ﬁﬁ(ﬁ%éhfv%wwmmmA(qm)@\%%%%Fﬁyxﬁ—ﬁP@wmmMn
(R@)%%%ﬁﬁ@ﬁCﬂ%A@%ﬁ?%%@@E(ﬂ%hfW%ﬁ\Ch%@ﬂyﬂﬁﬁﬁme%m
BRI ED & 558 5% LT3 EBERHICR LI BIgR: %7 550,

AB & mdtla/b /v ¥ 7 PR Y ZAEEV, HD, Pgp R CYPAADEEHEEE T H B
dexamethasone (DEX) %59 % T LT & 2/NBOIAIFID CyA D BA DELEZMIRIF L. LTDL S
TR 2R/,

1) Wild-type ¥ ¥ X T3, mdrla mRNA B & U Pgp DREBR, NBEBEIOV NETH TS <,
CYPSAMRNA 5K U2 DX V3 BFEBRI., #TH oI, DEXUEICE D, /N EEBCI P-gp A1
NETERTIX CYP3A WERICEE X hz,

2) CyA DBHBIBICHEV T, EXRIETIE Pgp DF STV LEX 5N, DEX LE wild-type <
VADBARELET Ui, mdrla/b /v 27 =7 X Tl DEX SLERIC & % BA D{E R OB/
ot

3) in situloop T D /NG EER & /N TFERIC 3513 B CyA DIRINBIEER RS Uiz & T 3., CyA i3/ i3 &8

| TORINFAE . DEX LUEIC & b /N 8 5 ORINET Uiz, —75. CYP3A O CyA HKBHEM

/Mg EERTEVAS, mdrla/b /v 7Y b 2% DEX AUE Y 3 T Lic kB CYP3A MR/ B
TEHTRAICET 578 CyA DRIRBOBLEDED 57,

ME&XD, ERRETTIE CyADBAICH LT P-gp & b CYP3A Bk S BISLTHD. DEX ic & B3
HRFICI3 P-gp OFENREVERHASMC LIz, TDX S, AHIZHE. CyA DL ERINOBIES 2
E%B#Ebkﬁﬁf&<\*%ﬂ@&WQQGEEQf%%%%BbKLtﬁﬁ\@ﬁ@ﬁ@&&%f\
EMBERRDORBICHESTBZHETH D, B ®E) 10ET 3 LIEx i,
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