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ABSTRACT

Gene Polymorphisms in ATP (Purinergic)
Receptors and Pain Sensitivity

Soichiro IpE*-**, Masabumi Mmvamr*,
. Kazutaka Ixepa**

*Depariment of Pharmacology, Graduate School of
Pharmaceutical Sciences, Hokkaido University,
Sapporo 060-0812
**Division of Psychobiology, Tokyo Institute of Psychiatry,
Tokyo 156-8585

Extracellular adenosine 5'triphosphate (ATP) has
been recognized as a neurotrapsmitter and/or neuro-
modulater in the nervous systems, through acting on
specific receptors, P2 purinergic receptors on the cell
surfice. P2 purinergic receptors are divided into two
classes ; P2X receptors, which are ATP-gated cation
channels and subdivided info seven subtypes, and P2Y
receptors, which are heptahelical G-protein coupled
receptors and subdivided into eight subtypes. Recent
studies revealed that ATP and its receptors are
involved in peripheral and central nociceptive transmis-
sions, including the mechanism of neuropathic pain. On
the other haud, many gene polymorphisms, most of
which are single nucleotide polymorphisms (SNPs),
reportedly exist in the genes encoding P2X and P2Y
receptors. Further, some of the SNPs have been
revealed to cause changes of receptor functions. Our
recent study showed one of these SNPs tends to be
associated with the pain sensitivity induced by the cold
stimuli. Association studies of these polymorphisms in
the gene encoding P2X and P2Y receptors with the
pain sensitivity and effects of analgesics may provide
novel and useful suggestions for personalized pain
managements.

key words : ATE pain, gene polymorphism, puriner-
gic receptor
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ABSTRACT

Side Effects of Opioid and Gene Variants

Ichiro Sora, Hiroshi KomaTsu,
Moe IGARI, Soickiro IDE™,
Kazutaka Ixgpa*™, Naoto SmiMoyama ***

Department of Biological Psychiatry, Tohoku University

Graduate School of Medicine, Sendai 980-8575
*Department of Pharmacology, Graduate School of
Pharmaceutical Stiences, Hokkaido Universily,
Sapporo 060~0812
**Division of Psychobiology, Tokyo Institute of Psychiairy,
Tokyo 156-8585
*** National Cancer Center Hospital, Tokyo 104~0045

There are individual differences in the analgesic
effect and the side effect of the opioid to which genetic
variation may be related. Analysis of z-opioid receptor
knockout mice indicated that inhibition of gastrointesti-
nal transit by morphine is mediated by u-opioid
receptor Our study suggested that gastrointestinal
symptom (especially loss of appetite) as a side effect of
opioid could be associated with the gene polymorphism
of dopamine D2 receptor. Understanding of the relation-
ships between gene polymorphisms and opioid sensi-
tivities may lead to more-accurate predicﬁon of the
opioid sensitivity and opioid requirements in individual
patients.

key words : gastrointestinal symptoms, constipa-
tion, nausea, ft-opioid receptor, dopamine 2 receptor
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B 7 %MPE (7 x¥¥ZAO@EMHE) &
A118G SRR

m ., s

PPLpre)/ (150—PPLpre) X100 ZEH L, “h®
7 2V P NVOERBROBEL L, IS
F20 -min - BE 1/ min TR 75—
(TC1:35 pg-ml™) - 7 == (290-1020
ug) I X 32T L TERARS Sl 2T
L, #iihic o DNA O = H o2 10
mt ZERIM L %, T8, I8 PCARIC X 5
WRA7 2y = tEBLE, PCARY T,
Tx¥YFIN2mg/20ml, FrY F—i 5mg/
2ml, SEAEE 28m #HE L&, 2 L CHi
URRO7 = v NEREL VAS KX 38BE
DHFE RN 3 BHE L 24 BEBKESL .
(B 6), ¥ % ANOVA TfEHTL 72,

BEER, FHF—-I2E1IK, 5ODOSNP D
SHBERE# K 2 IKRT, PPLpre I3 A118G 258
BB L (P=0.0032), G 7V EEE TR,
PPLpre A BILEH L Cviz, ThUd, RS

DA A118G DBIHEL TV 3 Z L H5RE

7z, %MPE o A118G SERICEFKEL (P=

N ® s ;o N

Postoperative 24-h PCA
fentanyl consumption {ug-kg™"

Genotypes of A118G SNP

B8 7xrv¥ILOMEEEE (PCA) &
Al18G ZHl

0.0109), G 7V AREE TR, %MPE ¥EEK
{Edpodz (R 7), W 24 RBDPCA 7%=
WEBRESRI S ALISG PERCEFT 2EE
(P=0.0695) MR SH, 3 WicHTIUL AL RE
#L GCREEOHMI ETHEENRLN
(P=0.0398), GG TAA LV 7 =¥ ¥ = )WRER
B2 EE o (B8, Lichos, ALLRG
W7 2y AOMRZEIFEE, WEO7 v
FoNHBREBHT I LEPRENL,

BAOBAZER, BENERZGRE, BEY
B LBENETBEL NS, THEERSE
Wiz, BRETHLBEPZY 20O TOLEM
B TERC “Hoge@oh, ARERLOR
557 LERE LERMOTENS 5 L BbiLs,
22T, WAARSTERERY AN 2RI 28
BIEBWE7 =¥ ¥ VOSBRI RIETHE
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< 700} mean and éata plot 700} mean and data plot
2 600} o 2 soo} °
§ 500 g 500 |-
° ® L ® ™

= 4001 = 400}
] ® ® ®
300+ . 300} o ® e
’!\*! $ é b4 '1\-1 ° 'Y
& 200 o d200) o 8
.- ° 8 . ®
< 100} < 100f Q @ |
O @ o [} ' ‘
G fo Y — - L. - o 0 - T 8 8-

i I v v it i v v

STAI(REERR) IC &L 58 STAI SRR C L B8
B9 7=r¥lOMsEiE (PCA) LAIIREL (STAD oBhE
70 ). mean and data plot 70 |- ™ean and data plot
£ 60 & £ 60f b
E . £
2 50 $ g 2 50} ) ®
> 40 e e > 40f ®
e | e ° § A ® 3 8
& 30 . g © g el &
® .
& 20 ¥ { S 20 & o Ty
% e : o % 8 i ,
& op © H g 'Y & 10k ] 8
ol—e Py - 8 ol—e- ® L —8—
bij jiif v v I i v v

STAIRETR) L £ 5%

STAI(BMTRR) L L 28

B 10 #its 24 RO A (VAS) L HBIRE (STAI) oBEgu

KOowTRELE, HEOREOLZ»»6RAER
87 60 4 (B/%& :18/42, Flh 246167 5%) %
NEE LT, WHECBYTREB-BERTRE
(State-Trait Anxiety Inventory : STAI) I X &5
AR - REAREERL, HEO PCAICLD
72y S VERES XUTEED VAS EOHEE
PR EE L7, BIEAR, RIEFE L S STALH
BB R > C, TV — T3 Lk,
ZLCHBDOF— 5%, WHIDTER X>THT
SN BRECHI L 72 (Kruskal-Wallis #5) .
STAL I2 & B HHERE - REFKO TV — T4
ik, BHERE (L:94, M:204, V:15
%, V:1164), REEARZR (1 144, 194,
V204, V:1748) adbhk, STALICEK
BEFHEARE  REARR L, PCAR KB 7z v
VBER DRSO VAS ORI RRBIRIEED &

ok (F9, X 10).
DENER PR E L CHEREERR S
T 3RS E Bbini,

WD

BHPHERICY Y s BREOEAZI, MR
HEFPLENETFSEEL Co 3 hEPeHE
LHERERE L. BEBEESETHY, FWER
B L OfibEFEORES RIERICEE L 0
ABFEMeHREL, 72w ¥ NVOERSIRD
BAZED, & b ud L4 PEAEEET D SNP
D—-2 A118G IBIL TWwW3B Z LA L 7,
ALISG ¢, BHBRICBEL SNEENVEFOR
ERrOMCEESH B I L, TORBESIN
T3, 7= Z2 N ofiERic bBEr
BITL T, LEdin T, SDHH A118G &
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ETBI LT, BEEENLLTERTS 72y
¥ =N BBEREFITE B UBENE L S h,
UAEIA FREGBEFIBVLTCR, kT,
BEHICH% O SNP BREI TV 3,580
Az Eh, FEO “F—F— A — FEEGER £
BREFSL TSR,

AP, B4 EREIrR g s
EREATHEETIS N OB & D b,

KHXOWEIS, 520 EPHEE - A AL PR
F Py wRY Yy b, §28 MEARERIFRES, H8
E ORISR THREL &,

S1AXEk

1) Ahn HJ, Chung SK, Dhong HJ, Kim HY, Ahn JH,
Lee SM, et al. Comparison of surgical conditions
during propofol or sevoflurane anesthesia for endo-
scopic sinus surgery. Br J Anaesth 2008 100:
50-4.

2) Nagatsuka C, Ichinohe T, Kaneko Y. Preemptive
effects of a combination of preoperative diclofenac,
butorphanol, and ldocaine on postoperative pain
management following orthognathic surgery.
Anesth Prog 2000 5 47 : 119-24.

3) Handa T, Fukuda K, Hayashida M, Koukita Y, Ichi-
nohe T, Kaneko Y. Effects of intravenous adeno-
sine §-friphosphate on intraoperative hemodynam-
ics and postoperative pain in patients undergoing
major orofacial surgery ' a double-blind placebo-
controlled study. J Anesth 2009 ; (in press)

4) Rekvag TT, Klepstad B Baar C. The Vall58Met
polymorphisms of the human catechol-O-methyl-
transferase {COMT) gene may influence morphine
requirements in cancer pain patients. Pain 2005 ;
116 1 73-8.

W WeissZoE
ABSTRACT

Postoperative Pain Management following
Orthognathic Surgery in Consideration of
Individual Differences—Is the Antinociceptive
Effect of Fentanyl Related to the Genotype
Involving Nucleotide at OPRM1?—

Ken-ichi Fukuba, Masakazu Havasama ¥,
Kazutaka Ixepa ™

Department of Oral Health and Clinical Science, Tokyo
Denial College, Suidoubashi Hospital, Tokyo 101-0061
*Department of Anesthesiology, Saitema Medical
University International Medical Centes;

Hidaka 3501298
**Division of Psychobiology, Tokyo Institute of Psychiatry,
Tokyo 156-8585

We experience individual differences in pain and sen-
sitivity to analgesics clinically Genetic factors are
known to influence individual difference. Polymor-
phisms in the human OPRM1I gene, which encodes the
p-opiocid receptors, may be associated with the clinical
effects of opioid analgesics. The study dermonstrated
whether any of five common single nucleotide polymor-
phisms (SNPs) of the OPRMI gene could affect the
antinpciceptive effect of fentanyl.

Fentanyl was less effective in subjects with the G
allele of the OPRMI A118G SNP than those with the
A a!lele; and subjects with the G allele required more
fentanyl for adequate postoperative pain control than
those with the A allele. In the future, identifying SNPs
might give us information to modulate the analgesic
dosage of opicid individually for better pain contyol.

key words : polymorphisms, u-opioid receptors,
postoperative pain, patient-controlled analgesia, preop-
erative anxiety
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TE AH' BB B G %

EEOED) EETEM, #5E, ACAA ¥, B2y

B iUsic

— R EERE A OB B S A E
REAZEDS B Z LBASN T 3, FEORE
FRATEMOESRIC LD, ZOk ) REBRZE
PEWRBSE, P TO AT A PEZEOHA
BRFLEL I R ELEREEFESHEBPES T
BoTE%, BT, —hoo@RiELT,
B 3 x0T RBET 5,

lasrsn

RS I B TR TR ARSI ko TRE
INTERBRRNE, —RROD D > T
AR MR ENG (dorsal root ganglia : DRG) 2% C &
BANMBEINE, SRRLENEREORE
2k b BBAGRE 2T LA ANER I B &
Litkb, Bl LCREIShS, 2XZ20BR
T, FEIFLHBREEPERTORES, 4
AVF e, RAEEAT1 2SR EPEEL
Tw5, ZETR, ZNo6DIEFLELDTFOR

HTLINECEETSE, Tou—HEen

(single nucleotide polymorphism : SNP) & & b
BOERBZIELCT 5 LI REDH S LD
iy, BBRREAMTS (ED,

* R R E L R AT e
SO

** ERAEER L ¥ — AN

s () FeReRt

BE®: 2009 ; 58 : 1093—1101.

Wk m_t

B W FEET

VAFa—NVAFAIFSYA?7 =5 —¥
{coMT)

AFa—NAFAVLF T AT = F—¥
{catechol-O-methy] transferase : COMT) &7 FuL
TV, INTPRUVFY Y, FREVEREDST
27 I OREERTHD, s OFEiEeERE
EREEBWIEL 2 2RBHETCHD, Fv b
12 COMT DMFI & h BEERZESEMT 3,
EFO COMT BEFE BT 3ERERD
rs4680G>A B Val>Met D7 S/ BEHRE
v, TN IDAREES -4 BETL, BSR
BEBETI 3 ¢p8iohTws, $220%
iz, A4 A FROBARBICNT 5 Gk
HEER RIET T LA Zubieta 5V L DG S
NTWw3, Bz, Diatchenko 52DBLEIC L Y,
COMT BEFOEMICE TS 2 2HOAT RS
Ty 2 0 rsd680G>A & 4 DD SNP I
o THRENBZINTOIA T, Thbbifufk
LOMIDEETF (lele : 7YY OfAEDEY
FRESE L REER R LML hIc o
oo BTN —TEE, o EBIRLER
OB L ERZEOBONTR YA T2 %
NENEREESZY (high pain sensitivity : HPS)
B X IR R A2 (low pain sensitivity © LPS)
L, PENLEBRREORE FSNRERET
#: (average pain sensitivity : APS) T 5 &,
LPS 7% 4 7 Cid mRNA O ZXRFEEDH
WL RREED - ®HIC APS % HPS L HART
COMT DEHEFRERE X VBREEIRE Y, ¥



£ 1 IR CERERSE: OEISHE SN RETSM

A P
WEF 8 (SNP reference ID) Gene -y NAHEE PEINFEBOTE ik
position (%)
OPRMI rs1799971A>G Exon 1 112 Pressure pain threshold 5)
10 Intensity of trigeminal pain evoked 8)
by gaseaus 200 ms CO, pulses
OPRD1 1s1042114T>G Exon 1 10.9 Heat pain intensity 8)
rs2234018T>C Exon 3 35.6 Heat pain intensity
COMT  1sd646312T>C Promoter 33 Cold pain intensity 9)
1s626890A>G Intron 1 4 . Cold pain intensity
1s4633T>C Exon 3 49  Pressure pain, thermal pain 2)
rs4680G>A Exon 4 —_ Muscle pain due to hypertonic saline 1)
— Heat pain temporal summation Diatchenke, et al. Pain
. 2006 ; 125 : 216-24.
rs6269A>G/rs4633C >T/rs4818C >G/rs4680G 36.5, Pressure pain, thermal pain 1)
>A (Haplotypes) 487, 10.7
Haplotypes from 6 COMT SNPs — Cold pain intensity 9)
TRPV!  rs8065080A>G Exon 12 36,8 °  Cold pain withdrawal time 8)
TRPAI  rs11988795G>A Intron 20 41 Cold pain withdrawal time 9)
rs13255063T >A/rs11988795G >A (Haplotypes) - Cold pain withdrawal time, heat pain intensity
FAAH  rs932816G>-A 5'UTR 19 Cold pain intensity 9)
1rsd141964T>C Intron 1 49 Cold pain intensity 9)
Cold pain withdrawal time
rs2295633G>A Intron 8 43 Cold pain intensity 9)
GCH1  1s8007267G>A 5UTR 17 Chronic low back pain ; heat 10)
ischemic and pressure pain
rs3783641A>T Intron 1 19
rs8007201T>C Intron 3 28
rs4411417A>G Intron 3 19
rs752688G >A Intron 5 19
Haplotype from 15 GCH I SNPs 154 Chronic low back pain ; heat
ischemic and pressure pain
Haplotype from 15 GCH I SNPs 14.7 von Frey hairs after freeze lesion Tegeder, et al. Eur J
Pain-: (in press).
ILIRN  rs2234677G>A Intron 8 26 Low back pain 13)
ILIA  1s1800587C>T 5'UTR 382  Low back pain 13)
IL1B 1s1143634C>T Intron 1 31 Low back pain 13)
s rs1800795G >C (—174G>C) Promoter 36.4 Pain in juvenile rheumatoid arthritis 14)
IL10 s1800896A/G (—1082A>G) Promoter 48 Trritable bowel syndrome 15)

(Lstsch J, Geisslinger G, Current evidence for a modulation of nociception by hiimarn genetic pa}ymorphisms. Pain 2007 ; 132 : 18-22 & b3 &R A)
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TRt O IR CRE R RN N s R
el SO S RSN N T 2 Y
AIBEESZERRLE,

2) A4 4 F¥&46 (OPRML - OPRD1)

F T4 V5254 (opioid receptor) i EFHE
BEEEB XU TTEEEIRROm S icES L
SHRRRRCEERIFCH S, nAEF4 ¥
REWEIRT (opioid receptor, mu 1 : OPRMI) ®
PRGERI B 3 A118G (rs1799971) £
Asnd0Asp D7 &/ BERP 4 ERABETTDH
%, Bond 5Y38 in vitro DEERC X D ZOLER
trOWREEY A FCHEB8I VAT 4VD
REECH T AHMEREMEIE s I LERLT
B3k, AEFA PRPPAIVEIGLD D LE
ZoN5% DEREPREME ALISGHEH LD
EERR ST b3 K E > 7, Fillingm 5M3FE
HE X BEET R FitBWT A/A OBETFHE
DHERE T A/C OBRE R HAE BRI EE
WELZ L2 REL, %% Litsch 5% COpySn
ARSI & D BRI N EREERER (ERP)
WRETED A/A OBBRE BV A/G ¥t
& G/G DHERE I KARE BRI BV BREEER
BERADE. L, XETHBRBAELALF
B T, EERCHE L OPRMI BIETS
L oiEE A THRERE R,

AR A PREGHMET (opioid receptor,
deltal: Oprdl) WRHL Tk, =7 R EAVETE
Ry PPLr— b7y eA ik s BNEERS
(quantitative trait locus : QTL) = ¥ 7/ (g
AT kb Lefadk Bic B 3 BRNVEEETEY
RAET 22 L) KBWT, Oprdl BRIEL T3
e fR B OIS, BBIREIC MY 2 BT
He UCHEIAED, & M TORMET OPRDI
DEBFEEENRE L Kin 5¥0BEME
ok, ERBSHD s1042114T>G B L FAES
P rs2234918T>C BBV, B TEL 3
BRT, 2% R FOEENFERE (visual
analogue scale : VAS) & & % §¥ii & R CEIEAS
Iy ohids, BROFECHEREINED
=9,

3) GIP ¥ utk Fuy—¥ (GCH1)

GTP Y 7utk Frs—¥(GCHDEAF 25 3

—1095—

v, e b=y, BEU—BLEFEOBEEICTA
RuEBWRTCH2F e Furr5y v
(BH4) AROBEERTH B, JODTIE Tege-
der 5YDWMEI KD, FREEAEBEENEES X
CHREMAEOBELANET CH 3 - LIRS
N, MIN—7DE|ECLBE, v FCBHL
DFRAREEET 5 &, MEREES X URE
HOREVER S 1, DRG COMRAGICERY
28R - BEEEESG T ok, —F,
BH4 % DBETHRICRET 3 LABIREML
%, & BT, GCHI BIRFOEEAMLD 155NP i
ko THREhBREDN 7RI 4 7L, BT
AN TR X5 T 2RI SRR
BRMEEE ONE L U T OREIRTIIR S o&ER
EoEg: oM FRrBEEsRE ok, Z0
N7RF A TR EEATOORELRERET
i, EROAROBZMETSESN, $k, &
DONT 0¥ A THREEP S DRILEERE 7 %
NAaY HIBL 7 & 2 5, GCH 1 OFEEM
OBRBERNEL Y BBk, ZONTuyL S
LR L OBERE A - TR X ABRBEORET
bERFINAWY, HHEE X CRAHBIC X 2
FR N L OB W Kin 5P OHRET
i, FEZBEERED b hihsk,

4) Zofl ‘
ZDMBOBEICEET29F L LT, ran-
sient receptor potential (TRP) F ¥ 2 A& o
&9, TRP F ¥ RNV RBHASCIR 6 2OV T 7 7
Y- M, C, V, A, ML, P) kABIZh2%E
BT Y RNTHY, AR, (LEVE R
B, BRISEEUEEXF1 -k
B4 OWBLERNBIC X o CHER L E RS, Kim
SO AARRIBC X 5% & TRPVI BET O
1s8065080A>G £ L ORI ERLBELRD
Te, BRIBISEREES T3 L EN5 TRPVI 0%
BIHEHKHEC & 2 L OBEERRD SN T
LREETH B, 2OROPAETIIERLEE
REHIhEd ok, Kin 523 L REERA
5T % L &N TRPAI BT OSEIIEL
THBRKRBEIC X 80 & OBEERBO LD, 2
DBBERERER I TR,

REEDH Y FE /4 FREBIFVFELT
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HeNB7FV¥E Vi romkoaBcilsd
% fatty acid amide hydrolase (FAAH) OBEFXR
By Ak, BEEFAMRRLV2Y VTR
B UEREHIRER T LBMo T w3, Kim
5MNIt b D FAAH ORETFSH rs932816G>A,
rs4141964T>C & & O 1s2295633G>A @ SNP i
BoCHHREREZE ol EE2BEL2R
HiH, ZOBHEOBMERL Y,

REAF 1 —FLLCHONEAL ¥ F—0A
¥ ¥ (interleukin : IL) R EDV A + b4 vid,
KR LOPRICBWT IR RY IIvI v B2
{prostaglandin E2 : PGE2) %4 LA
535, L BEFSEIEL T, Solovieva 5%
i IL-1o 85T IL1A @ rs1800587C>T %8, IL-
18 BT ILIB 9 1s1143634C>T 48, B XU
IL BAEOHEE T ¥ T2 2 b (IL-Ra) BETF
ILIRN @ rs3234677G>A % L EH L OBE %
WEL TS, £, Oen 59 IL-6 BIETF IL6
D—174G>C %H (xs1800795G>C) LEEEHY
THILBEBLOEEZHELTED, Gon-
salkorale 5P DPFRIC &k B &, IL-10 BETF IL10
D—1082 A/G B (rs1800896A>G) MjEHEk &
GG ZRETH 5 BEMRIBERE L OB
BRLEEVT,

#2115, TNETT TS PRS2 OBE
BEINEREFEEER L, BETEHOA
x4 FEZHCHT 20RO RI, BEE:
HWRELESD, FREASHIrOFERE22TLE
HEEHRELEDOIKNING, BRIABA
XA FPREVERRZORBYTH 3
morphine-6-glucuronide (M6G) #3% {, iFdicid
FNT 2 WF= e, 7xvF=ib, VERXSFY
BETHB, HL T IRERNEEBEROD
BEHER L OREELZRARTCHEY, 2Tl
VAS ®HElESER &L oBEEOHE LS, L,
AEFA PHEEREBHRL L EMSRG D
h, BEk-oTHAAZhIOT, REELRY
DEMERI LS LY 308, FETRETERL
LTDF A4 FORRE LBETSR L OBHE

Bk Br:58%9%

MRS THEANT 5,

1) pAEF 4 FREHE (OPRML)

FEAAL FREFEL T, TELRY -4y
FCHBIuAETA FREBORTBESE
FLTED, LrdaificBR Ik ALISG
(rs17181017 5 rs1799971) HEUZET 5 D DITH
htdh3, oSBEELTE, BRERLLT
BEINTwRWY, BEIATHTCHERRHE

CERRINTHRY, BEAYRAG ELERG

G DHEETHOHERE T A/A DBEFHEICH
N, FEFA FOSHRPREESRMMEWC L
ZRLTEBHIND (R 2), A/A DEEFEIKE
TAEF A FOPRBE I L2 FTRER Jan-
icki 519 Landau 5V ORfRE E, 2 HETH
B, COT ERBEBRE G 7INMRBVRTRL
YELT 4 vBRBRCH L ERAEcho %
Bond 59DME L FET 5 L5 Bbhsls, #
OFFZEERTIRMSTL S Bond 5 DFERIBFRS
nTeRv, £, b ORESS X G CHO 8
K%M 7 Zhang 5O DOPFR T, 118G T
118 A i) mRNA B X UEHEOREABET
LTWB I LBRENTEY, BERNTOI L
A FOPRRIZIOLI % 118G 7Y NVEERNL
OPRM1 DRBUET E#KMLCw B LDRADT

Bk,

2) cytochrome P450 2D6 (CYP2D§6)

CYP2D6 X KBMLEBER 7 7 S Y —CH BV L o
v P40 O—FETH D, TEXELBYONH
KBET 3, AYAAL FrRELTER, 374 v
FxvaFre oFAF L, Zhfherte
ABLUOAXFEALRANERBT 5, CYP2D6
OWETEEICE L ik, BEEN O SNP ikl
{, 0 D90 SNP Dl AEhEEER LT
FATRTFATUEAT (NTUEA TORIE
b)) K& EBEAEOBREEPIEI NS, —
BrRBEEOE WY 4 7% extensive
metabolizer (EM), {€v># £ 7% poor metabolizer
(PM), PRI # 4 7% intermediate metabolizer
(IM) E98T2, E6ic, BEFEAKIVE
EEER ¥ 4 713 ultrarapid metabolizer (UM)
AN, TO84 T TRaFA VIRRERED
A4 PRI L 3 EIEROKEPHE L D



RIS

®2 INRETAEAA FERE L OBESRESWBETFSE

~ SNP Rwvshi ,
BET E2 reference D A EAA F BESNELHUR SCHR
OPRM1 118A>G §s17181017) M6G A/G E7:1F G/G ¢t M6G O patency {&4> Latsch, et al. Pharmacogenetics 2002 12 : 3-9.
. rs1799971)
Motphine, M6G ﬁ}/g i3 G/G O MGG+ b 2 ORISR - B/ Skarke, et al. Clin Pharmaco} Ther 2008 ; 73 : 107-21.
4 v - .
Morphine G/G TR EN &R BERE Klepstad, et al. Acta Anzesthesiol Scand 2004 ; 48 : 1232-9.
M6G A/G T A/A IS HRT MG ST 3 D E W Romberg, et al. Anesthesiology 2005 ; 102 : 522-30,
Levomethadone A/G ¥R G/G CRVAA Y ¥y olIRE 4w Létsch, et al. Clin Pharmacol Ther 2006 ; 79 : 72-89.
Morphine G/G TNt RNERE Chou, et al. Acta Anaesthesiol Scand 2006 ; 50 : 787-92,
Morphine G/G Tk A/A RHARTENEXBERS Chou, et al. Anesthesfology 2006 ; 105 : 334~7.
Morphine sul- BHEARBFOE | EHEEM LBV TAA TRAYL 16)
fate equivalents 4 N SEES
Morphine G/G ik A/A IR TeN b R UBERS 257
Pentanyl AATRDWTHEA7 22 =D ED (50) By 17
Alfentanil G/G Tt A/A RS TTNT =¥ 9 = Vi BRS Qertel, et 2l, Pharmacogenet Genomics 2006 ; 16 : 625-36.
Morphine A/A PRENEJBERE LUERP R EES Sia, et al. Anesthesiology 2008 ; 109 : 520-6.
Several opioids  G/G 131z Hu_ CHHUBLHTER S\ Hayashida, et al. Pharmacogenomics 2008 ; 9 : 1605-16.
COMT  472G>4 rsd680 Morphine Val/Val el R T e b A BEES 24)
Morphine Val/Val 8 X O Val/Met T Met/Met iIc i TENERNBE 25)
B -
MCIR  451C>T, 478C> 151805007, MGG BRI 2 FRE T 3 RORMBREE { M6C OPRE»  20)
T, 880G>C 151805008,
151805009
Pentazocine RN 2 BRTT BARECRVF VY Y ORRARe  19)
{only women)
CYPZD6 2549A7>del - Codeine Iixgnsive metabolizers 12V T D& 3 74 VEMBME%  Sindrup, et al. Clin Pharmacol Ther 1990 : 48 : 686-93.
Codeine Ex;gns%e metabolizers ¢ 374 > W - WANER - BT, Caraco, et ak, J Pharmacol Exp Ther 1996 ; 278 : 1165-74.
DRIRE
1846G>A rs28371711,  Tramadol Poor metabolizers “THk + 9 2 F—AJESEEH5 » Stamer, et al, Pain 2008 ; 105t 2318,
153892097
Gene duplication/ — - Codeine Ultrarapid metabolizer 28{FHNG ERIRRARN 2 £20% Dalen, et al. Ther Drug Monit 1997 ; 19 & 543-4.
amplification
Codeine Ultrarapid metabolizer LBV TEHBRA U4 4 Frhl Gasche, et al. N Engl ] Med 2004 ; 351 : 282731,
ABCBl  2671G>T/A 152032582 Morphine G 7 U MREE MBI TEWER (BX - B8 - 0%) 2 23)
E/3%)
3435T-2677T Fentanyl 3435T-2677T DT 0 ¥ 4 TREHGEEE (PRINH) » 22)
{Haplotype) b3
3435CC-26776G Morphine 3435CC-2677GG D7 ¢ 70§ 4 7CiBIEA (S - |)  21)
(Diplotype) Hhie ) .
1236C>>T 151128508  Several opivids  C/C TRMRERTENLE ARESLEEHD Bv qua))'asm, et al In  Columbus E editor. Acute Pain : {in
press,
ILIRN  86EpVNTR ra2234663 Morphine L EAER R EROREFRATIMEEBL D 26) .

(Lstsch J, Geisslinger G. Current evidence for a genetic modulation of the response to analgesics. Pain 2006 5 121 : 1-5 & b 2551 /)
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FEROPEENT WS (£2), EM TRaF{ ¥
BRI L —— e X 2 R 0B R LTS
DPM TREELREMW W &, £/ PM TiE

EM LR TFEHBD v F—NVoEHEED

HEPERES LI LR EDBRGAT S (F
) :
3) X7 andv 1254 (MCIR)
ERPEER Y OBERES T 2— 252y
BEREOY I FNERERICB32BEAS 7 an
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ABSTRACT

Genetic Polymorphisms and Human Sensitivity to
Pain and Opioids

Daisuke NisHizawa, Makoto NAGASHIMA*,
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It has been known widely that sensitivity to pain and
opioid analgesics varies widely among individual
subjects: Because of this variability, a dose of an opioid
analgesic that can produce satisfactory pain relief with-



