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G ENIHT R TIREITE %2 3 5 72 O JEREW 2 51
kL Bt BIZo B 2002, O RE-BHE
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F L7
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Holz kI, EH%DFMIEARYBITERHE - 721TE
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A HIREOREIL, NEORYHE L EYIZ, £
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FTEoNTERYF L.
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HEBYE A 7 0 — BREBEEO I T i % H I CsA
BPHEINTHWET. LHL, CAIZDOWTiE, A
WY R EREEOEESEE L 2o THBY, WHED
BRMAECTINEZRICEA T2 L IR TH S
ZEND, BHOLDIZEE~NOHRMIKREL, B
BB WEEROIITSHE R ENTVREON
EETT.

A, 9 CsA X 2 FFRE IR L LT ER
DWFZTVE LAY, FABRICL > TRl S hi:
23 4@ CsA Wk EE % CsA 2 X 2 1B MEBBEED
BMEICL D ERELRL, WHENLEREEDD, A
W R BREES ) O 3 ODORIH L, BERNL
5 NIZ CsA DIWBRICOVWTHERF 27 VWE L
7o, TORE, AN REEEIGRD b BE
IZBWT, CsA DEGHIMAERICENT L, CsA
&5 4% L TOEEREER (AUC),) En
EEWSMILF L (Tablel). T72, CsA DE
PERFREEDERIZOWT T Y AT 4 v 7 il ihr &
107225, CsA OfFiRG-E &G MO H
SN BB GENERLLEHERNTH L Z L
REN (RR=1.52, 95%CI = (1.03, 2.24), p=0.036),
BTG5 4,850 mg/kg # Wz 5 & 50% DL LT
HREENELLZENPWLNERDFE LA o T,
AT 3 1) 75 BB 5 O FEAE % Il S 5 720121 CsA $¢
LD AUC) 4 2B T 2L EXRH D 3. LiL,
AUCo 4 ZH T 5124725 TiZ, 1 HIZH N ORI
RLELT L0, MNAEYREOEEEWMRET S
&, CsA DRNBEZ LIRS 27200 X ) iz )

EVUETY., 22T, MRRZZEH 52 4%
L L, AUCoy DfilimHEEd: % 5 UNT CsA OFN
A HET ARFITOVTREZITVE L7 2,
ZORER, AUC)4 KR X D HEIR SN TWw 5 CsA
BeLRoMmApEE (C) LHMPERLELE (r=
0.488) %%, #EITHc5: 2 KRB OMAHIREE (Cy) &
XY BAFRMBE (r=0927) ZRL, Collk D
MEcThroieWoricLELAL (Fig. 1). %
72, CsA DEHERICH LEEE LIZTEN, oF
DIZHWZERZH 7257 A7 14 FREILFGHEE
THhb=7xT¥ 08y, BRBREMIIMLZT,
PRI, 4ERG, fRE, #HEPB XY MDR1 #ZTFHIE Ww
ST HERENIZOWT, FRFBEi LT L.
FORER 250l P72 V¥ rofhig,
AUCo 4 W B2 RIZT I ENRWHOLNTRD F
L7: (Table 2). 25784 FZ2HG5EINRTWwWLEHR
TRATEL FHoT7 VeV G INTVR N
BHLIELT20% bOEMEZRL, EHICHL%E
BHENTWLEHETIZIHY boEEERLT L
2. 7, BRBAMOPCERILVATu—
X AUCo 4 B2 RIZT I EPHLNELRD T L
72, EHICHEEHERIZOWTHIEH L, MDR1 ®
3435 12 C-allele # A9 % BE TlZ, Tallele DA
HTABE LKL TAUC) 4 2°29~44% Wi %
RTTEEWOLPIILELA. SO EITED, CsA
DRNEYRE X MDR1 O 3435 fi i@z B X b €
T&srLEz2zo6NF L7 (Table2). T, Zh
SOBH AW HN L EFREIGEZ ) 25, i
EEVPDLETHLIEPHLNIIR) L.

Table 1. Characteristics and cyclosporine pharmacokinetics in the patients with nephrotoxicity

CsA nephrotoxicity n=11 rex;fl;s;ble 1rre:;e=r§1ble
Gender (M/F) 3/4 3/2

Age (yr) 11.7+3.8 10.4+4.4 16.4%8.0
Total body weight (kg) 43.7+13.2 33.4%+13.0 40.8+12.8
Co-administration 6/4/1 3/4/0 1/2/2
Maintenance dose (mg/kg/day) 2.89+0.85 3.53+0.62 3.94+1.33
Duration of CsA treatment (yr) 3.5+1.3 49+1.6 8.4+4.3%
Co (ng/ml) 74.5+26.8 78.8+21.2 123.6 £20.2*
Cs (ng/ml) 499.9+98.5 613.9+326.1 860.6 = 167.3*
AUC_4 (ng*h/ml) 1,511 +£439 1,625 =541 2,534 +446*
Dose-adjusted AUCo_4 (ng-h/ml)* 1,759+ 834 1,370+ 363 2,029 =421

Values are the number of cases or the mean = SD. *p<0.05, compared with no CsA-induced
nephrotoxicity. $The ratios of co-administration were those of patients without prednisolone or
nifedipine/with prednisolone/with prednisolone and nifedipine. "Dose-adjusted AUC,_4 was cal-

culated as AUCy_4 X 3/maintenance dose.
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Relationship between AUCj_sand Cy (A) or
Cs (B) in 52 Japanese pediatric patients.
The subjects consisted of 29 children and 19
young adults. A higher correlation coeffi-
cient was obtained for Cs (r=0.927, p<0.05)
than Cy (r=0.488, p<0.05). The exclusion
of four slow absorbers resulted in a higher
correlation coefficient for Cy (r=0.590), but
not for Cy (r=0.917).

Table 2. Effects of age, MDR1 C3435T and co-administration of steroid and further addition of nife-
dipine on systemic exposure to cyclosporine, AUCq_4, corr. in 48 Japanese pediatric patients.

N DOSG AUCO—4 AUCO—4,c0rr.
mg/kg/day ng*h/mL ng*h/mL

Total 48 3.33+£0.95 1909 =708 1792 £ 659
Age Children (5-15 yr) 29 3.45+1.04 1894 =820 1711+718
Young adults (16—27 yr) 19 3.14+£0.80 1932+513 1915+ 552

MDRI1 C3435T CC 13 3.22+1.10 1831 +818 1738 =590
CT 27 3.35+1.01 2060 + 649 1948 + 678

TT 8 3.42+0.48 1526 =623 1351+536

Co-administration None 12 3.02+0.82 1349+515 1468 £ 743
Steroid 25 3.47+0.89 1979 =587 1758 +537

Steroid + Nifedipine 11 3.33+1.22 2367 =787 2221 +639

The values are the mean =SD. The analysis was performed after exclusion of the data on 4 slow
absorbers, and dose-normalization of AUC, 4 at a dose of 3 mg/kg/day according to the equation:
AUC_4,corr. = AUCo_4 X [3 (mg/kg/day)/dose (mg/kg/day)]. The factors analyzed in terms of association
with AUCy 4 corr. included the gender, age, total body weight, indication for CsA and MDRI T-129C,
C1236T, G2677 (A, T) and C3435T genotype of the patients, as well as co-administration of steroid
and further addition of nifedipine and the values of Ht (%), Scr (mg/dL) and T-Chol (mg/dL) on the
day of investigation. Other factors than the age, MDRI1 C3435T and co-administration was demon-

strated to have no effects on AUCq_4 corr.

3. MDR1E{zFE & MDR1 mRNA EBEED
Lisle)2 vy

AR 2 RMIZHEEZ DL 2 L DL L, B
B DD JTEEIC X o T CsA DIRNBRE 2 HEE
LT ENHBLEVZ T, CsA DRNE)EL MDR1
BETENC X > CHEE T 2B MOMHEHKE L
T, b MEILAS LR #KRIC B 5 MDR1 mRNA %
Bl % @ B ICEHE L, MDR1 #E{= T8 L oMl%
RHRTLE LAY, AEX DS DEZRINT 5 2
EIEWEETH H720, REEHRAIE 13 25 L
L, & MEEE LR R 2 WAL ICERILL, MDR1
mRNA ZBlE%2 Y 7V ¥ 4 A €=M RT-PCR T
Ml L% L7-. MDR1 &2 FHIZ>WwTix, MDR1
mRNA 3 & & ORRAVRIZ ST 5 3435 f &
EHiT, —12910, 267TTMICDOWTHEIBL L
72. ¥7-, B¢ C, MDR1 &MU ABC b5 Y AR
— 5 —=THY, CsADKNBREIZA L0655

114

% & 315 multidrug resistance-associated protein
(MRP) 1, MRP2 22\ T DM 27w L
72. MDR1 T-129C, G2677A, T 3 X ¥ C3435T i3,
% %2/26, 16/26 3 X 1¥12/26 TH Y, %7 MRP1
B LU MRP2 IZ2W T, 4hlkatL-#ipHcix
%% G2168A 3 L N C-24T dAMINE h, 1/26 B
X626 THY L. ThODRBRIZHANICE
WTURNCHRE SR TwaEIEL 2 REH Y TEAT
L7z, $7:, ##kro MDR1 mRNA 3 & 13,

CC3435, CT3435 15 L OF TT335 IR H T, #hZh
0.38+0.15, 0.56+0.14 3 £ 1¥1.13+0.42(p=0.154)
THY, C-allele % A3 % #HEx#H » MDR1 mRNA
OFEBEPMENZ EEZHL2ICLE LA (Fig. 2).

Zh &b, %o MDRI 3435 {71 C-allele Z 4§ 5%
AR T CsA O AUCoy BRETH % &\ ) i
i, WL ICB1F 5 MDR1 mRNA BB D

2T THHIEIRBEEINE L2 PR,
MDR1 2677 f.iZ A- 7213 T-allele %43 % Bl s
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Fig. 2. Relative concentrations of MDR1 mRNA in
human duodenal enterocytes for the T-129C,

G2677 (A, T) and C3435T genotype groups.

Each point represents the mean concentra-

tions of MDR1 mRNA in three or four entero-

cytes in each subject. Each bar represents

the average and standard error of the indi-

vidual relative concentrations for three geno-

type groups.
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RsEZICY R Lz, AAREWEY ¥ i B
FOVENY VST MTX 2 B R 3 6
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glutathione S-transferase (GSTs), reduced folate
carrier 1(RFC1), methylenetetrahydrofolate re-
ductase (MTHFR) B X U breast cancer resistant
protein (BCRP) D #EZ TR DEEIZO VTG %
FTwE L7729, 2ok, EHEO MTX (8 g/m?)
G a7 B# 18 4 5 4 T National Cancer
Institute-Common Toxicity Criteria (ver 2.0) 123
W Grade 2/3 DFFEDED L, B 114
H3%, KRB TAT 24 THY, £7:208 RO
FIJAEHNE 5.5 4.5 0% & FFHEDRD S ido 7
BILOFH 40 8.0 £ 4.8 1% & K3 5 LR, 4

AREAEO MTX #5012 X 2 IR S8 8%2 RITT
botEZEzonE Ll F/, GSTEEETOUVED
GSTM1 2Btk T, 42 RFC1 ® G80A IZHB W T
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Mok F L7 FEEZ, MTHFR @ C677T (2
BWTTT Th 5 BB T, MTX DK EAE
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F5ICEAT MR

2008 4F: X U VA RIS T B O ARk
PETWRZE, BECES>TVwET. REE,
2008 AEIZHEAIRABAF L, FAE MIEIC A= L7z 1]
AL 5HAEERY, IARBCREINTVWET. £
724, FHNEMAZRIROTHH D, EFEIHLO
4 BERENFRORCEZRE RS, RS
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§. VKPR, aTEDEREEE (kH
RAMEIZESE) SRS T2, HIBERIX
2B HEWRBOE5 T HMEICHED ST
W2 WTwWET. RENBFEOW KRB
T, b b TOREERAMEIBGES N LEYD
D E A, EORDITIENME R WIEHie e b o
NAFTTRAGEY T4 2TFUTHILBUELR
DEF. L2Leds, ALEWICL-oTIEiHT 2
BRI LY, BIEE 23N A FTRLSEY T
A BRESE L2 EH S MEENTHY, Lo
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