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Variables Patients (%) Controls (%)
Age (years)
Mean (£SD) 66.21 (10.86) 60.71 (11.51)
Median range 42-85 45-83
Smoking
Nons mokers 49 (49%) 55 (55%)
Light smokers 17 (17%) 27 (27%)
Heavy smokers 34 (34%) 18 (18%)
Alcohol consumption
Alcoholic 58 (58%) 68 (68%)
Non-alcoholic 42 (42%) 32 (32%)
Family history
Positive family history 11 (11%) 1 (1%)
Clinical stages

A 22 (22%)

B 15 (15%)

C 23 (23%)

D 40 (40%)
Pathological grades
Well differentiated 9 (9%)
Moderate differentiated 54 (54%)
Poor differentiated 37 (37%)



https://dor.isc.ac/dor/20.1001.1.22285458.1391.2.8.12.1
http://ncmbjpiau.ir/article-1-262-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-15 ]

[ DOR: 20.1001.1.22285458.1391.2.8.12.1 ]

OLLS0d § Sraie donyss . eduied 0ylods (093 093 He5Tgw - Holuw Sedoision Lo )1

iz b o] 5o CYP2D6 5 45wt s0l,31 UM ol 3l
L byl peddpslin 1o i oplply 0yl cudled ly
sl Jsho 4o olse ol Gliee Liulsdl el CYP2D6 51
by e 51l b s gl e Sl S ol 3l 4t o
(Y+) Ladero lawgs ool ploxil aslas 1o .00 5 oo Sliwgy
oy ;o CYP2D6 5 PM o398 a5 Cuwl ool ools ylis
6,500 adllas 4o 8,08 b adaly Ll jo aw Glbyw b
S s ol iy oy 4 Sin ot (855 2 45
Ll oo 55 (65len (al @ Sl Slaz (ol 90 LRl 5
(/AOCL, +/00- OR=V/A0 el o b3S PM igid
i e ablaly ol el Bl 51 g $AY P=ore)
5 Sliwgy ol om @l alaly bl Ll 510 waly
ol i oanlice axlllas 3,90 ol 31 1o CYP2D6 o5 51 B T
553 5508) RM. 5| Sdgilio coisid 50T ulul s axllias
(&ilige D95 5900) PM g (055059 50) HEM (o2 g3
9y 2 ond pll adlllas (S5 j5b @ ol w85 550
O egSae bLSjFeaims las gl je 4 M Loy Ve
o Sl Gl @y oS s L PM qudsid ) 5am
Oty a2 s Loz (53La88 VEY (59 oS (6] andllas iy
ol 55 ol oty gl b alios domi 35 0 ool s
05 0 pedyze b oS bl owms plis 5 9)ls aslllas
35 OA) il o Sliwg s b s 4 Sl s s CYP2D6
bl Lo AF (g5, 5 (V) Agundez lawgs a5 (gl axlllae
S ol glie dm 8,5 O yeo S 5,8 15
Gaisd g Sliwgp olbopw 4 Ml s o bLI) me
5 (V+) Fukatsu lawgy a5 0l jlew VEY o 0 PM
a5 wiz e el oadid ocdmline &S Syee YeoF Jle
il oains Lt Cppiies LS50 Lawgi 0sd plool Slillas
ABlie PM aiyss Julo o3l 13 Sy ol s
QO LM 1 soS slass L8 0als ploul axdllas jo Jg (YY)
il i S Jor 95 b 1y 55 51 I iy ol
(NNK) (o] 955 a5 sl o] 51 S In Vitro sas plo!
230,50 050 0lie CYP2D (o 351 oy ) 998 40 34590
2P S g 905 (0 wgeie 58 (igeylS So NNK
b 5 o 3 i 4l ool L5 NNK gyl

SR G, il cos ks & Sl by sl
0AS OS50 et 90 (b (i (cordiie aldayl ) asy o)l
Sl w3l prizen 5 GaSg il Sl 30y Sl 0kiyS
Sliwg Gl o ar Ml Slas g Gy 5o agls 0aiiS o5l
2 soten R (Ll PASO g S s (slo 3T 015 392
bz )3 09750 (alerd Slse g Lag o 5l (6 kems pacdilie

Ol 9 18 Gl Elil (o (coniins aball) 5 05T (0 3L
5 CYP2D6 (AN 0) sl o0 (5,155 o oo 3] (ol cdlas
Of e Ol &5 a3l 50 PASO (sla (2559 pgen 5l g
alize olyS 5 ¢ Debrisoquire ciss puedglio 4 oxie
ué; O).J}JL.A P450 rbs;w w.:)a] (Y,\N) é&; < QT
oge v 1y 25 g (L3l SO bS5 5l g aisls
ayls it gleye jo a5 ooyl LSl gl o)l
Y 53 Loy 2505 o gmme il nl (slal g
SlaS 5 51 AY e pizen o Debrisoquire atwa sl 4
Ol Shglgmannl g (S Sledlbl (7)) 035 (o0 (a9l
L CYP2D6 (5l oaisS oS )5 40 ROWOL:-JYV S PP L SET X
Oldest (Dling  alax 51l s pu glil Myl s 25158l
p555 g ] () Bl (o0 olyam a5 1355 5 o callie
O 4 0ad 3)ly SLaS 5 g bag )l 5 (gt IS Slge PASO
(Detoxification) ols; e anl,d b g 05,5 ojglie |,
O 2 bz b oS o 05 (e B o
30,5 oo oow OloS 5 ard pundgilio 4 e CYP2D6
e u}...wl.:g.a 9 03 ua.?u..wo ‘19).'] U”‘ G’) oliwl} (\V)
abyl, a5 weo o lis CYP2D6 Cosgid Sy Slalae
Sliwgy Gl 5 05 crl o Oselise Sbml (e (oo
o 0L CYP2D6 o338 (659 gnin] Oldlas .o )ls 54>
g )ls g b g Jloy paadgnlin ( (soniitns alasl, a5 a0
g owes M}"] O g g ls 0 S aliuS g 00 4 S

5 Wgd oo Hyme RM glgie con Jloy ol 3l (YY) 05 S


https://dor.isc.ac/dor/20.1001.1.22285458.1391.2.8.12.1
http://ncmbjpiau.ir/article-1-262-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-15 ]

[ DOR: 20.1001.1.22285458.1391.2.8.12.1 ]

ey oy PR gl @idid oylass pgs 0599 STo0 - ol $5eIeST gt $Lo 0305

\ .

S )l5 jere (V) wSb (oo CYP2DO () )3 (omcdy9o
Oinlts Sliwg o s dloul jo Wilg aS sl oaid (5158
aiilen exogenous OloS 5 casd pandgilie Jg ol asils
Toly 5 aie (p95u Sl Sl la Jsho ;> NNK
M 525 (g ygiand s el =63 3 (9w (V) 2Bl oo
redgplio ;0 iS5 W)l Sliwgp Gl obml )5 (coer
WS 0 653 slem onl 4 al Slas 50 ol 18l s 5500
DS 002 0 CYP2D6 a5 ol 1 Sl unlss (1))
Sals Ll el sais 555 asb atsls ek 5,00
O9fgiond o b joae als L CYP2ZDO ol
o3ld (JLaS obews slo Jhge (s b sk 1o (55l 9
Ol & (g ymgad (gDl jou )8 i (1)) Consl 00
ol Sliwgyy ol 430 s 18l (6l ol
a el s il L PM (ogid paimman ol o o0l
03092 & waly (8L Sliwgn Germes & i Gl
OgedensS yie2 ol (V) Cel 0l (51357 55wl o0
LS @ )0 53l e Wl oo (gl 5 (9]
g A Sb (B 13 (oyme )3 il A0 g (oo
p3Y (6 i Sldlas (VALY Q) il OloS 5 cpl 4 Sliwgyy
b s ylas s CYP2D6 o5 PM st oy abal, b o
e oals plol axdllas o 008 aine g9 4 Sliwg
Sk S9zs 5l i «ling 3 CYP2D6 ooy 351 colled o,
a o8l Mol Jlas o138l g CYP2D6 a5l 40 pand g0

20,55 oaslie Sliwg y oyls

&'é}djs s.’.u

3 Sl slo b (5l @ox j3 a5 S8l 3l 5l alewy (no
Bdged S8 Glwgain Soaiz b 10 PG (g59lg,0l (iu

eld |y (1,08 g Sas ol


https://dor.isc.ac/dor/20.1001.1.22285458.1391.2.8.12.1
http://ncmbjpiau.ir/article-1-262-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-15 ]

[ DOR: 20.1001.1.22285458.1391.2.8.12.1 ]

OhlSed g Sraic douas . eiuies o)lods (093 0593 HeSTs0 - ol $iedoisTon Lo 8)5
&alia

(1) Agtindez J, Olixera M, Mlartinez C,0 Ladero J, Benitez J. Identification and prexalence study of allelic variants
of the human . AT gene in a -Ahite population. PHarmacozenerics, 1996; 6: 423-428.

(2) Ayesh R, Idle J, Ritchie J, Crothers M, Hetzel M. Metabolic oxidation pHenotypes as markers for susceptibility
to lung cancer. Nature (Lond.), 1984; 312: 169-171.

(3) Bouchardx C, Benhamou S, Daxer P. The effect of tobacco on lung cancer risk depends on CYP2D6 actix-itr.
Cancer Res, 1996; 56 251-253.

(4) Cannon L, Bishop D, Skolnick N, Hunt S, L-on J, Smart C. Genetic epidemiology of prostate cancer in the Utah
Mormon genealog. Cancer Sun, 1982; 1: 47-69.

(5) Catalona W, Smith D, Ratliff T, Basler J. Detection of organ confined cancer is increased through prostate-
specific antigen-based screening. JAMX, 1993; 270: 948-954.

(6) Crespi C, Penman B, Gelboin H, Gonzalez F. A tobacco smoke-derived nitrosamine, 4-(methylnitrosamino-1-
(3-pyridyl)-1-butanone, is activated by multiple human cytochrome P450s including the polymorpHic human
cytochrome P4502D6. Carcinogenesis (Lond.), 1991;12 : 1197-1201.

(7) Dale Smith C, Moss J, Gough A, Spurr N, Wolf C. Molecular genetic analysis of the cytochrome p450-
debrisoquine hydroxylase locus and association with cancer susceptibility. Environ. Health Perspect,1992 ; 98:
107-112.

(8) Eichelbaum M, Baur M, Osikowska-Evers B, Zekom C., Rittner C. Chromosomal assignment of human
cytochrome P450 (debrisoquine/sparteine type) to chromosome 22. Br. J. Clin. PHarmacol, 1987; 23: 455-458.

(9) Febbo G F, Kantoff P, Giovannucci E, Brown M, Chang G, Hennekens C, Stampfer M. Debrisoquine hydroxylase
(CYP2D6) and prostate cancer. Cancr Epidemiol. Biol. Prevent, 1998; 7: 1075-1078.

(10) Fukatsu T, Hirokaw Y, Araki T, Hioki T, Murata T, Suzuki H, Ichikawa T, Tsukino H, Qiu D, Katoh T. Genetic
polymorpHisms of hormone-related genes and prostate cancer risk in the Japanese population. Anticancer Res,
2004; 24: 2431-2437.

(11) Giovannucci E, Epidemiologic characteristics of prostate cancer. Cancer (PHila.), 1995; 75: 1766-1777.

(12) Gough A, Dale Smith C, Howell S, Wolf C, Bryant S, Spurr N. Localization of the CYP2D gene locus to human
chromosome 22q13.1 by polymerase chain reaction. In situ hybridization and linkage analysis. Genomics, 1993;
15:430-432.

(13) Gough A, Miles J, Spurr N, Moss J, Gaedigk A, Eichelbaum M, Wolf C. Identification of the primary gene defect
at the cytochrome P450 CYP2D locus. Nature (Lond.), 1990; 347: 773-776.

(14)Hoffman D, Castonguay A, Rivenson A, Hecht S. Comparative carcinogenicity and metabolism of
4-(methylnitrosamino-1-(3-pyridyl)-1-butanone and N-nitrosonornicotine in Syrian golden hamsters. Cancer
Res, 1981; 41: 2386-2393.

(15)Idle J, Smith R. PolymorpHisms of oxidation at carbon centers of drugs and their clinical significance. Drug
Metab. Rev, 1979; 9: 301-317.

(16)Johansson I, Lundqvist E, Bertilsson L, Dahi M, Sjoqvist F, Ingleman-Sundberg. M. Inherited amplification of
an active gene in the cytochrome P450 CYP2D locus as a cause of ultrarapid metabolism of debrisoquine. Proc.
Natl. Acad. Sci. USA, 1993; 90: 11825-11829.

(17)Kaisary A, Smith P, Jaczq E, McAllister C, Wikinson G, Ray W, Branch R. Genetic predisposition to bladder
cancer: ability to hydroxylate debrisoquine and mepHenytoin as risk factors. Cancer Res., 1987; 47: 5488-5493.

(18)Kimura S, Umeno M, Skoda R, Meyer U, Gonzalez F. The human debrisoquine 4-hydroxylase (CYP2D) locus:
sequence and identification of the polymorpHic CYP2D6 gene. a related gene and a pseudogene. Am. J. Hum.
Genet, 1989 ; 45: 889-904.

(19) Kupfer A, Preisig R. Inherited defects of hepatic drug metabolism. Semin. Liver Dis, 1983; 3: 341-354.

(20) Ladero J, Benitez J, Jara C, Llerena A, Valdivieslo M, Munoz J, Vargas E. PolymorpHic oxidation of debrisoquine
in women with breast cancer. Oncology,1991 ; 48: 107-110.

(21)Li W, Yue W, Zhang L, Zhao X, Ma L, Yang X, Zhang C, Wang Y, Gu M. PolymorpHisms in GSTM1, CYP1AI,
CYP2EI, and CYP2D6 are associated with susceptibility and chemotherapy response in non-small-cell lung
cancer patients. Lung. 2012 Feb;190 (1):91-8. Epub 2011 Nov 23.

(22) Mahler E. Genetics of urological cancers. Br Med Bull, 1994; 50: 698-707.

(23)Matsunaga N, Inoue M, Kusunose N, Kakimoto K, Hamamura K, Hanada Y, Toi A, Yoshiyama Y, Sato F,
Fujimoto K, Koyanagi S, Ohdo S. Time-dependent interaction between differentiated embryo chondrocyte-2 and
CCAAT/enhancer-binding protein o underlies the circadian expression of CYP2D6 in serum-shocked HepG2
cells. Mol PHarmacol. 2012 May;81(5):739-47.

(24)Moller J, Esteve J, Moller H, Renard H. Cancer in the European Communitv and its member states. Eur J
Cancer, 1990; 26: 1167-1256.

(25)Mura C, Panserat S, Vincent-Viry.M, Galteau M, Jacqz-Aigrain E, Krishnamoorthy R. DNA haplotype

VoY


https://dor.isc.ac/dor/20.1001.1.22285458.1391.2.8.12.1
http://ncmbjpiau.ir/article-1-262-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-15 ]

[ DOR: 20.1001.1.22285458.1391.2.8.12.1 ]

it yg0 s TR Sl (eiind 0ylels (093 09 o590 - Holiw SGedeisT gy Lo 05

dependency of debrisoquine 4-hydroxylase (CYP2D6) expression among extensive metabolisers. Hum. Genet,
1993; 92: 367-372.

(26)Nebert D, McKinnon R, Puga A. Human drug-metabolising enzyme polymorpHisms: effects on risk of toxicity
and cancer. DNA Cell Biol, 1996; 15: 273-280.

(27)Rasmussen HB, Werge T. Novel variant of CYP2D6*6 is undetected by a commonly used genotyping procedure.
PHarmacol Rep. 2011;63(5):1264-6.

(28) Smith G, Stanley L, Sim D, Strange R. Metabolic PolymorpHisms and cancer susceptibility. Cancer Surv,1995 ;
25:27-63.

(29) Sugimura H, Caporaso N, Shaw G. Human debrisoquine hydroxylase gene polymorpHisms in cancer patients
and controls. Carcinogenesis (Lond.), 1990; 11: 1527-1530.

(30) Wang A, Savas U, Hsu MH, Stout CD, Johnson EF. Crystal structure of human cytochrome P450 2D6 with
prinomastat bound. J Biol Chem. 2012 Mar 30;287(14):10834-43. Epub 2012 Feb 3.

(31)Yin OQ, Mak VW, Hu M, Fok BS, Chow MS, Tomlinson B. Impact of CYP2D6 polymorpHisms on the
pHarmacokinetics of lovastatin in Chinese subjects. Eur J Clin PHarmacol. 2012 Jun;68(6):943-9. Epub 2012
Jan 27.


https://dor.isc.ac/dor/20.1001.1.22285458.1391.2.8.12.1
http://ncmbjpiau.ir/article-1-262-fa.html
http://www.tcpdf.org

