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ORIGINAL ARTICLE
CYP2C19 MUTATION FREQUENCY IN ELDERLY SUBJECTS LIVING IN A SPARSELY
POPULATED AREA OF SHIMOKITA PENINSULA

Yukio Ishizawa! 4, Takenori Takahata®’, Norio Yasui-Furukori?’,
Masato Saito?’, Mutsuo Sasaki!’ and Tomonori Tateishi?’

Abstract Cytochrome P450 plays a major role in oxidizing a number of endogenous and exogenous compounds
and it consists of subfamilies including CYP2C19, metabolizing diazepam, omeprazole and so on. The in vivo
activity of CYP2C19 shows polymorphism and a Japanese CYP2C19 poor metabolizer (PM) possesses two
mutations, CYP2CI19*2 and/or CYP2C19*3. Previous reports studing the ABO blood type frequency in Aomori
district and the CYP2C19 PM frequency in inhabitants of Tohoku area suggested that the CYP2C19 genotype
and the mutation allele frequency in a population born in Aomori prefecture might be different from those in
other area of Japan. Therefore, 108 inhabitants in Kawauchi town, countryside of Shimokita peninsula, were
recruited in this study and analyzed for their CYP2C19 genotype. No significant difference was noted in the
CYP2C19 genotype or the mutation allele frequency between the population studied here and those in previous
reports. Previous studies and current results indicate that regional variation in the CYP2C19 genotype and
the mutation allele frequency may be relatively small in a Japanese population.
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® cytochromeP450 (CYP) 38K 0o FRH»
OB INABEHTHY, t MW lidd
< &dH 9y TR (1A2, 2A6, 2B6, 2C8,
2C9, 2C19, 2D6, 2El, 3A4) 23z OEY%
R#MIT Bz EBHENTNWBY., ZNFNhoy
FROBEEEIIE MK > TKRELSRERDY,
WL D2 DHFRIZEVWTIBELEFOERIZX
HEREEDET OB MREINTNS, =
DEERBIZTFH*ETHI LI X HBERENKA
# (poor metabolizer, PM) O$HEIZII AREZE
2HY, CYP2C19 T HAADS L Z20%H
PMT3H5DIZx L TEKA PM O$EEIZ5 %
KmEWwbnTWnWad? FEAKCEITS
CYP2CI9PM OHEE X H XA L ZIZEARE &
WMEIN TN, BRI LudFEI
BEE < OVBRENH Y, ZORKRIZEN
TCYP2C19 PMICHEDENDH D Z E 0D
MNolz®. F/-Okubo 5OHAAZNEE L
FoBFFETIE R A3 DT Hi 5 35 @ CYP2C19PM
BRI A USN OB HEICHE L TEWZ &
CEHELTNWAY. #-THAADRITHE
FEHIRIZ XV CYP2C19 B R BETFOHENRE
T2 BRTREMED B 5.

JNAENX TR EOFIF EICALE T AHH 0
OBBHLTH 5. BVERRLIEZ DA DX
LTHUMEIrEDAOFRAIZEAE RN E
Zzo6N5. Fl-gEBMEERLICER BF
OB Z KR LIRS EICH VT,
ABO RIBRBM O HHAFEARE R DI L%
BRL TN 5Y, AKX Okubo » DG
WETIZ 31T 5 CYP2C19PM S 12, fhibis H
HHRAE DEE DENFET S e RE
T35 ZFITHR2IBIINHETEEEEZRIC
CYP2C19 EE B FOHE T L -
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1) & %
KiBROERE K1) & LTHRASKRE
1084 (55tE134, kB4, F4 : FHI8E
(65~90%)) ZXHIZ L1z HBREXMND
JIRET (K1) KBWTEENED, flulbik,r
HOEAZREINTH . BBREICIIAR
BRizskarh, ARBROBWE KO AEREICES
LXEBIZTHSFHAL, REZEMIC THEL.
2) ABRAE
BIEFROKRE

21110 ml%z ~/3 Y VER LI TEE U AR ek
Mg, EOI CHMER% B U DNA #hi
¥ v b (QlAamp DNA Blood Maxi Kit,
Quiagen - 8) % F \» T genomic DNA % 15§
7=. IRIZ ANTPs 200 ymol/L, 10XPCR w w/o
10 mmol/L, 25 mM MgCI2 1.5mmol/L, Taq

# 1 NBEOFR LR

No.of subjects 108
Age(y)
Mean 78
Range 65-90
Gender
Men 13
Women 95

NipsBT

1 JINETONE.




20 OB f

#£ 2 CYPI92BLU*3RHEDZHDPCR 754 ~—

CYP2C19*2 (exonb)

Forward primer5’ ~-AATTACAACCAGAGCTTGGC-3
Reverse primer5' -TATCACTTTCCATAAAAGCAAG-3

CYP2C19*3 (exon4)

Forward primers’ -TATTATTATCTGTTAACTAATATGA-3
Reverse primer5’ -ACTTCAGGGCTTGGTCAATATAG-3’

£3 TYUNMEE
Exonb5 Exon4
n *] *2 *3
Tokyo 186 58.109%¢ 28.70%  13.20%
Kyushu 140 53.909%  35.00%  11.10%
Kawauchi (our study) 108 58.3096 30.60%  11.10%

polymerase 1.25 units, genomic DNA 200 ng,
PCR forward primer 0.1 ymol/L, PCR reverse
primer 0.1 ymol/L TRIGKZHFAE L, PCR D
& (F2)28EHZT v 7 (CYP2C19*2 :
94°C, 5min, CYP2C19*3:94C, 5min) 7
FAR—=DT =Y VI ZXT v 7 (CYP2C19*2:
53°C, 1 min, CYP2C19*3:53°C,0.5min) 75
v —DMHEZXF v 7 (CYP2C19*2 : 72TC,
1min, CYP2C19*3:72°C, 0.5min) & L T
CYP2C19*2 %40 cycle, CYP2C19*3 %35 cycle
L L7, PCRO 7%, HIPREEFR I exond :
BamHI, exon5 : Smal % i V) T307C 6 F¢fa] T
WMI LT-. D%, agarose T4 %7 VELER
L, 10X loading buffer 1.5 #1%DNA5.0 yl& &
H100 VCHION BERKEI L. =F 2747
Ov A N THRE LUEIMEZ T TCYP2C19 D
HAK W) XUV 2BEHORREEK
(exon5, exond) DHEZIT-T.
3) ¥istEaydniE

AHFECH SN I NETEEREE D CYP2C19
TIUVNVHEELINETOREY SN TWAHH
AAD CYP2C19 7 U VHE & OHBIZIE x°
BREZH, P<0.05DOBA I FHICER
DENH D EHE L.

[xiRe) L 5IA]

¥ R

ARSI L - RE DT RZRITRL
7=. 108% & W1/ 5 1 7= CYP2C19 O total 3
alleles D> H*1,*2,*3 7 ) IVHEEIXZNZEN
58.3%, 30.6%, 11.1%TH 7. SEODHZE
PoBoNILTVVEEEL INETIIHESN
TWAHAADT VIVEER B LY (E3)
M EEDERIBONIED -2 ENThO
EBIEFRBEE X 32.4 %% homozygote extensive
metabolizer (EM), 51.9 % %% heterozygote EM,
15.7% #* poor metabolizer PM) T & - 7=. =
NETOBEFHEEOHRED LT (F
4) BEOEZBONGI S T-.

£ £®

AFECII TR EOBERBIRREICAET 5
JIINETEESE Z X RIZ CYP2C19 B RER
FOHEEERET L. Bx ORNZOFHFERIT
8FE INETOREICHEANBD TEEBTH
5. L Ued 64 46M CYP2CI9 TEEE Fdn
EOBET B LHED Cld, BEkEif
(955 LA ) & BREE (RREIE27%) TlEZ D
HEICENRL, ZOBROERNENIZF G
B EXRWEERLTWS. - TFE
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£4 BETHEHRE

n

homoEM  hetEM PM

Tokyo 186

Kyushu 140
Kawauchi (our study) 108

34.90%  46.30%  18.80%
31.40%  45.00%  23.60%
3240%  51.909%  15.70%

[xiRe) L 05IA].

Smal Digestion(*2)

WW m/m W/W Wim WW W/W Wim Wm

BamH I Digestion(*3)

1 2 3 4 5

B2 PCR-RFLP f#&#7.

WW m/m Wm WW Wim WW WW WW

1V—vid~—h—, 2Vv—vid75v7, 3V—VREETIVD
avhia—N, 4 v—VEBER7I)NOa Y a—)y, 5~10 L—

VIZDNA BN

BiZ& > TCYP2C19 B FROBEENE RS
REMEIL <, RNEBEOFHEERT HL BT
W& RBbhs.

AEH CYP2C19 iEHIC I BRI S TRIAEE
LEFEADE L ZF20%0PM THD EBEX
nTtws £E-BRAPMTRHEINE

CYP2C19 B RE5 TIZ12 exon5 23 5 G681A
E R (CYP2C19*2) & exond IZ 3 5 G636A
ER (CYP2C19*3) m2fEI 5N TEY,
INETOHRE, AREHOLLAER \EFH)
TE Il >R TIET ) VEE*2 : 28.7%,
*3:13.2%, ANRBLRAMTEZ ix- -HET
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W7V IVEEE*2 : 35.0%, *3: 11.1% TH 5 ®.
SRIDI08ZE R F & LIz 2 ORFHZE N T
HPM OEEIRI7%THY, 26XU*3 7
VIVEREIX30.6%3 L U'11.1% & HIZEEDOE
%R L7, CYP2CI9PM X7 ¥ 7 AT
m <, KEEEFEATIZA0%, GBATE
15.0%, X MF L AE200% EWMEINTWH
59 LhrL2B8IO*3T7YNHEEEXTYT
ANEDO N TH—ELTHELT, ABEICET
EZRRoN5. PEATCEIAEEEREBER
2B 59 CYP2C19*2 13 B A A X V&< 40%
BB THDHDIZR L, CYP2C19*3 IZHAA L
DELI0% KRB TH 5. ZTHIZHELHEA
Tl310.8% 5 515.6% & VTN H10% LA LA
ZRLTWS B2ORBRIZEWTD
CYP2C19*3 7 V) W H E 1311.1% T H - 7.
CYP2C19*3 7 ) WHE N LIS HE Z /R T
RERZADL<, INETORETIIEE, X
F L, ATRYTO—HEOENE. WInd
BV DORETH VMO R CYP2C19*3 7
DIVHERELS k-0 d Lk,
CYP2C19i3 diazepam, omeprazole, lansoprozole,
mephenytoin 72 E8 % < DEYERFTHZ &
R|EINTNWAS, CYP2CI9PM Tk Zh B
DEYDO 27 V)T F VZMNMET L, BEFREBHAH
ERT S, BEYRGETOE ZOREHRE
Wtk EEZ HICH-0 PMIZBET AREFHIE
B BRZFON, SENEE - TIHX
DERIZENTH 5 ~ 6 AlZ— AL CYP2CI9PM
ThHIEIZEELTCYP2CIY 0FEEE 725
B FEHIRETHAD.

E B
TALEBIZH B I NITEESERE 2RI
CYP2C19 BEFRZHKEET L& Z 5, #KD
BEBRADBEINTWAIHE L AEEREI
msiz.
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