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Anti-cancer drugs have relatively low effective rates and high frequencies of adverse reactions, occasionally leading
to cessation of their treatments. Use of pharmacogenomic (PGx) information could be able to select the patients with
high-response and less-adverse reactions, resulting in increase of patients’ QOL and proper use of drugs. We have been
collaborating with National Cancer Center for PGx analysis of anti-cancer drugs including irinotecan and gemcitabine
in Japanese cancer patients. Irinotecan, now used for treatments of many cancers, is metabolically activated to SN-38
and then inactivated to SN-38 glucuronide by a UDP-glucuronosyltransferase UGT1A1l. In the UGTIAI gene, two
representative genetic polymorphisms, *28 and *6, were detected at 0.138 and 0.167, respectively in 177 Japanese cancer
patients. When the patients were homozygotes of *28 or *6, or compound heterozygotes of them, statistically significant
decreases were observed in the SN-38 glucuronidation activity and increases in the rate of severe neutropenia, compared
to those in the patients without *28 or *6. Our results and papers were cited in the Japanese package inserts of irinote-
can. Gemcitabine was inactivated by cytidine deaminase (CDA) into 2’-2’-difluorodeoxyuridine. A CDA polymorphism
208G >A (Ala70Thr) was detected at 0.037 frequency in 256 Japanese cancer patients and associated with reduced gem-
citabine clearance as well as increased frequency of severe neutropenia. In the 4 patients suffered from very severe bone
marrow toxicities, 3 patients were homozygous CDA™*3, suggesting that this polymorphism is exquisite for predicting se-
vere adverse reactions by gemcitabine in Japanese.
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Fig. 1. Metabolic and Disposition Route of Irinotecan
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Fig. 2.

Haplotype Structure of UGTIAI in Japanese
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MR 5.

—7, EFHESNTo, 1TTZDOHANEE 2L
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&, 28 LEIFEEIC, AMAKRNO UGTIAL O
ETd 5 SN-38 )L 70— K (SN-38G) & SN-38
& @ AUC t (AUCgn336/AUCgn3s b)) DR T %
HHT L, F6 iE*28 DIREHES (*6/%6 X
¥28/%28), KU*6/*28 HAENTUOHEADEET
1%, *6 X328 2 <A LIWHEEZITHNR, SN-38
O AUCENF2 MBI LRI E2HENEL
7.9 *6/%6, *6/*28, *28/*28 DHEEDFNZ, HAA
THI69% ThH5D. *60 (%28 £HI% [A —Heftfk LIz
BHLBWR60 LRI DN T O A 7)ITDNTIZ,
AUCsn336/AUCsn3s LOIE T 2B 25THD D,
ZTOREII/NEL, SSICRERAREEOEERM
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BT, 7L — R 3L Lot ek 2R Uz B
DENIEX, 6 XiF3*28 2H T 2 REAKRDEN L NIF
EELKRBIENREINZ. ERLEEMHITTHU
BRI (REE) 1TDWT, *6 Xd*28 13BE L
AR E TR o7z (Table 1), —74, FHIIZDWT
2, FEABMHENE SN TWARW, *6 1L T
X, BIHOHARANZMRE LWL (1D /) TH>
HEREGEE) T, 7L —R 3D EOFHERiED>
SEE DMBENRER I N 10 £, AT IF L
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Table 1. Effects of UGTIAI*6 or *28 on Severe Neutropenia
by Irinotecan

Number with > grade 3

(+lii€1602;p528) Number (Frequency)
Diarrhea Neutropenia
Irinotecal alone
—/- 21 3(14.3%) 3(14.3%)
+/— 29 2(6.90%) 7(24.1%)
+/+ 5 1(20.0%) 4(80.0%)
p value*® 0.850 0.012
With cisplatin
—/— 35 1(2.90%) 20(57.1%)
+/— 20 2(10.0%) 14(70.0%)
+/+ 7 1(14.9%) 7(100%)
p value* 0.175 0.032

* Chi-square test for trend.
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*17 [521T>C (V174A) ] 78, P& 5 T,
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BRI & OB E R L 2. TUGTIAI*28 13
6) OBETRNFEMIIANTOEROSHE
ERRONTOYA T I I BEREED A T —
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PAEET 2 Ehrh ek DN HE CThHo /2. Fe, B
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7L — R 4L LD EREAD 2RI EED 80%
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LTW LEDST, ZNH I AR—FY—%
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n, FITZAR—FY—BEFOLIL, (U TH
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Gemcitabine

EFSIIENDNAUNE Y Y —EHETTY LYY
E G EFOEYEE R BT LR Z T L7
7%, BRI EE S RIER (B —M ], 4 ek N 01
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L— R 3 DL offF o BRI A O FE LB 0V BRI &
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A7 I ) BEHICE D CDAEEOK TIT X 2 R
REBOBEIEIZELD, MFTF LT ZERENER
L, BEOENCIL2EBELREWEANEHLZbD
LEZLNE. LML 07 VIVEIKENTRT A

" e Gemcitabine dFdCMP
dFdU CDA DCK
Inactivation Activation
W !
.. dFUMP ,fé ---- 00
" " dFdCDP Ribonucleotide
* @G, — reductase
inhibition
CDA : cytidine deaminase l i
dFdU: 2’,2’-difluorodeoxyuridine dFdCTP Inhibitic;n of

CNT : Concentrative nucleoside transporter
ENT : Equilibrative nucleoside transporter

DCK : Deoxycytidine kinase

®®® " DNA synthesis

Fig. 3. Metabolic and Disposition Route of Gemcitabine
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SIZEMBREMNT N ARE TH o /= 1 HITBNT, 7
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HICEBE-STVWD, ZOHHBELT, 1) 2RO
EDEY, 2) FEHKOKREZET 2ERBOEFEEN
EAoN5, [ZHEEOEN] LT URY
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Effect of CDA*3 on Plasma CDA Activity and Gemcitabine AUC
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Ik - BERFEBICH L TREEH T 2 L OR#EN
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T2 RZHOa AtENE<ERISGEH SN, L0
Y7 ERUCIEEN RN EE T 2 2 L2 MRS 2.
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[RGEEE R BT BV D M se it F 3 [FFoEt
FH EEM— (~2008 ), HMHEEE (2009 F
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BRRARIR - (EHMOINE, BRETFZ2HKNEYEED
W T OMRMTIZ #5300 o 72 [T [ 58 5 & WL i AR 22
K OESEN AR > 7 —I2 BT 2 FEREE DS
2, BZAY T TRERIS AL S Y —D
moIEE B KRR, MHRIL, ENLE
B AR OEAEIL, FERES, 7FLAY
& E > TIREN DAY >4 —OBRIEE, L
Ffl, ENLEEG AT OEER T, &
FE, ZUKRFD, &eEHITHESE#BL BT
%.
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