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Abstract  Objective: To investigate the association between N-acetyliransferase 2 (NAT2) polymorphism and
susceptibility to bladder cancer by the method of meta-analysis, Method: By literature search strategies in both
English and Chinese database. the eligible published records about NAT2 genetic polymorphism and bladder eancer
in Asian population were identified in this meta-analysis. Result; The pooled ORs (95 % CD) for studies with sus-
ceptibility of slow NATZ were 1. 67 (1. 32, 2. 12). Stratiflied by different regions in Asian area. and the ORs for
susceptibility of slow NATZ2 among Chinese, Japanese., Korean and Indian population were 1. 67 (1. 36— 2. 05)
and 2,19 (1.71—2.82) and 0. 78 (0, 45—1, 38) and 1. 41 (0, 94— 2. 12), respectively. Stratification analysis
showed that OR for the slow NAT2 gene and bladder cancer among the smoking group was 2. 57 (95 % CI: 1. 84
—3.59). OR for the slow NAT2 gene and bladder cancer among the non-smoking group was 1. 36 (95% CI; 0. 92
—2,02), Stratification analysis showed that OR for the slow NAT2 gene and bladder cancer susceptibility among
the exposed group (such as Benzidine. aromatic amine) was 1. 99 (95 % CI: 0, 49— 8, 00). OR for the slow
NAT2 gene and bladder cancer susceptibility among the no-exposed group was 2. 17 (95% CI: 1. 26—3.72), Con-
clusion; NATZ2 genetic polymorphism is associated with susceptibility of bladder cancer in Asian population. The
relationship between NATZ genetic polymorphism and bladder cancer susceptibility in different regions may be va-
rious because of different races. Tabaco smoking may increase the risk of bladder cancer individually. However.
for the possible reason of small sample size no association was found that in the group from NATZ slow acetylated
genetic individuals exposed to Benzidine. aromatic amine could increase the risk ol bladder cancer susceptibility.
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Experimental Control Odds Ratio Odds Ratio
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Dewan 1995 48 77 28 B0 4.4% 2.76 [1.44, 5.26] —
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Hao-GY 2004 18 69 13 88 38% 2.04 [0.92, 4.52) e
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Hsleh 1899 15 74 44 184 69%  0.81[042, 1.57] ——
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Total events 565 551
Heterogeneity: Chi* = 44.79, df = 23 (P = 0.004); I’ = 49% =0_°1 0f1 1 1=° 1°0=

Test for overall effect: Z = 7,32 (P < 0.00001) Favours experimental Favours control

4 W E(EERR )

F2 NZEBEEBEANANR)EESSHSHERENS BET A4S

. . S BT G g BiilF R
Sy Vidie ! OR 95% CI 7 PE T Z P
W A8 AR 5
(+) F 2,57 1,84~3,59 10.42 0,17 33 5. 56 0, 00001
(+) R 2,53 1.65~3, 89 10.42 0,38 33 4,23 0, 0001
(—) F 1.36 0.92~2, 02 6.48  0.26 23 1.54 0.1200
(—) R 1. 44 0.81~2. 56 8,80  0.11 44 1.25 0.2100
R R A Y M R AR M S 2 R
(+) F 1. 99 1.05-3, 77 11.49 0,009 74 2,12 0.0300
(+) R 1.99 0,49~8, 00 11.49  0.009 74 0,96 0, 3300
(—) F 2.17 1.26~3.72 0.56  0.76 0 2. 80 0. 0050
(—) R 2.17 1,27~3.73 0.56  0.76 0 2.81 0. 0050
AR R
o A F 1.67 1,36~2,05 13.04 0,22 23 4, 94 0. 00001
o A R 1.68 1,19~2, 37 32.72  0.001 63 2.93 0, 0030
H 4 F 2.19 1.71~2.82 12.99  0.11 38 6.13 0. 00001
H 4 R 2,10 1.49~2.95 12.99  0.11 38 4,27 0. 00010
CIEEDIN F 0.78 0.45~1, 38 0.58  0.45 0 0. 84 0. 40000
EHEPN R 0,79 0,45~1, 40 0,58 0,45 0 0. 80 0, 42000
El R A F 1.41 0.94~2.12 7.02  0.008 86 1.66 0. 10000
EHEPN R 1.54 0.50~4. 69 7.02  0.008 86 0.75 0. 45000

Fo [ 50 R0 A3 5 R B AL 15 2 Y 5 OR 0 30 bl 5 95 20 C1.95 24 Al {5 X fia]

PR A NAT2 18 A #H 5 NAT2 tREEH H H P X A 2 A fof AT R VP A 3 45 2R 2 T <1 PR 0 R
FE o A& 22 26 85 e 988 A0 fe B 4k T & 1. 67 A%, e By o PR PEBLEF . LA B G584 s N A TR R
BRI T B AR O 50 4% R A E W B e o 1 P i - S AT AE w47 o 3 Ak S 9 A TR) [ 8 A RE NAT2



% 2 WIS .

N-Z b fe A2 G 2 (N 2 A5 1 55 195 e A 1 B PR 7 S O B b 9 Meta 237 + 123 -

SER Z ST 40 2 4 B R B b W OCHE R H AR A

fEh NAT2 18 5k A 5 65 bt 9 1 5y I8 1 7 78 QB

171y 56 0 0 T JRE AT b oo A A B O B L B L ik U

A 55 EIV S A [ A O BIF 72 48 A0 A Sk ol [ R ED 2

FROESCHR A PR ) o BeAh. 35 I8N BE J2 o W A0 %

NAT2 3 [H 2 75 ¥ JE 47 40 )2 40 0 % B 4

NAT2 18 5 H 55 65 e i 5 etk Bt T 2,57 1%, 4

715 Wi AR 2 I e i e i B PR 3R LT AR I e R

Ze L NAT2 12 35 R 5 165 DL e B AL A7 72 5G|, Al

RERAFEA B A C. LB AT & 2 58 71 I

A I 7 W S W 2 ) o1 v 4 T2 43 W e R % B R

e B - 1 R 2 5 41 ) A7 A8 QK . W] RE 5 BF 5T AY

FEAS RO A 56 K L SR IR AT LA SR B K X i 5 5%

PR 28 FEAS B F 5 DA TT 020 B 5 25 R % 2 Al o 1) ]

RB. A )5 BF 5T 5 S0 i of i s R0 B JBE N 9 BT T

(7] 48 5 X PR R AR AR T Ml A Y £t B M 0 I

AT I 27 8 5 D B

S 5 T U0 8 P R o A S M E 5 BRI

HEERTRESZ MG R RSN R EW . J&R

YA G OX BRI CE S — A BB AER R A

Xof HEE i BRE 1A G A T TR — Rt B D A X IR L X

FERI AT BB A7 7E — 5 09 R 1k i £y o BIF 52 45 18 1Y 35 3k

HhEZH —~ERENPW., @4 K Meta 537

HW Je B Re RS, R 5 18 2 I3 e 983 mI RE 2 % 2 )

PR 3R LA B S 24 1 P 058 PR 3R 3 R R 5 1 1 & PR e 5

WEFE—ENIRE. QTESZHb . AW

G4 A Y SCHER K b . AT B 2 52 e F 5 458 A9 B E 1k .

JEEAFAE L b Ry BR A (LA 3™ H6 e B SCik 49 A

HEBR bR ofe o 0 B 38 AS 52 88 BT A B M AU BE 5T,

X F A R AR HE A R SRR T A F g AR

Horp B it i i RO W 5C . 50 O B D gE i NAT2

BE [ 2 45 1 1Y W 5T 4 it — S A IR 4R .

BhZ T I B B I g 0% K A A 20 B B0 Y

iL R W] AR ¥ B S PR R DR 32 HAE L R R IR A

AR S Z R R R A NAT2 3N 2854 5 1

HIE Hie B0 B9F 5 I 3 — 25 TR Ak LA L DT Ky TR P ) U

BE PR 7E 155 IDE 488 2 9 vh (89 4 8 3 T R it . ) 2

22 Tl 0 T g R s B2 AR R A AR AR

(5% 3xuk]

1 Bryan R T, Hussain S A, James N D. et al. Molecular
pathways in bladder cancer: part 1-2[]]. BJU Int,
2005, 95(4); 485—4496,

2 Centers for Disease Control and Prevention. Division of
cancer prevention and control R]. Atlanta. GA. CDC,

2005,

Jung 1. Messing E. Molecular mechanisms and path-

(L]

ways in bladder cancer development and progression
[J]. Cancer Control. 2000, 7(4), 325—334.
1 Golka K. Prior V. Blaszkewicz M. et al. The enhanced

bladder cancer susceptibility of NATZ slow acetylators

o

6

10

11

12

13

16

18

19

towards aromatic amines: a review considering ethnic
differences[ ]|, Toxicol Lett, 2002, 128(1-3): 229 —
241,

Silverman D T. Morrison A S, Devesa S S, Bladder
cancerl M1// Schottenfeld D+ Fraumeni ] F Jr Ceds).
Cancer Epidemiology and Prevention. 3rd ed. New
York: Oxford University press, 1996; 1156 —1179.
B, REE. R % N-ZRIEMEENS S
e RS RAVBFFEL] ], WL E 2=, 1004, 21(2), 2—
4,

SuHJ, Guo Y L, Lai M, et al. The NAT2 % slow
acetylator genotype is associated with bladder cancer in
Taiwanese, but not in the Black Foot Disecase endemic
area population[ ] ]. Pharmacogenetics, 1998, 8(2).
187—190.

Ross R K, Jones P A, Yu M C. Bladder cancer epide-
miology and pathogenesis[]]. Semin Oncol, 1996, 23
(5): 536—545.

Vineis P. Pirastu R, Aromatic amines and cancer[ ] ].
Cancer Causes Control, 1997, 8(3) . 346 — 355,
fEBAE. fHIEEE A MR IE R aEIM ] dbnt. dEntBEFRER
S AR, 2002 33—50.

Sone M. Determination of the N-acetyliransferase phe-
notype in urothelial cancer patients and healthy controls
[J]. Hinyokika Kiyo, 1986, 32(8); 1085— 1092,
Horai Y. Fujita K, Ishizaki T, Genetically determined
N-acetylation and oxidation capacities in Japanese pa-
tients with non-occupational urinary bladder cancer[ ] .
Eur J Clin Pharmacol. 1989, 37(6). 581 —587.

Haves R B, Bi W, Rothman N. et al. N-acetylation
phenotype and genotype and risk of bladder cancer in
benzidine-exposed workers[ ] ], Carcinogenesis. 1993,
14(4): 675—678.

Lee S W, Jang 1], Shin S G, et al. CYPLAZ activity
as a risk factor for bladder cancer[]]. ] Korean Med
Sci, 1994, 9(6): 482— 489,

Dewan A, Chattopadhyay P, Kulkarni P K, et al. N-
acetyltransferase activity—a susceptibility factor in hu-
man bladder carcinogenesis[ ] ], Indian ] Cancer, 1995,
32(1): 15—19.

Ishizu S, Hashida C, Hanaoka T, et al, N-acetyltrans-
ferase activity in the urine in Japanese subjects: com-
parison in healthy persons and bladder cancer patients
[J]. Jpn J Cancer Res, 1995, 86(12). 1179—1181.
Hashida C, Ishizu S. The urinary N-acetyltransferase
in Japannese and Chinese subjects: comparison in
healthy persona and bladder cancer patients [ ] ], Canc-
er Detect Prev. 1996, 20(5), 1602—1615.

SR AL NG ERART . . Z MR AU RS I
RARMWEFELI]. of Bl R 25 3% 2 ik . 1997, 13(3):
139—144.

Bl ., EWT, FEokP. SE. N-Z LR FE NS I I
FeAg RN AR AR, 1998, 12(2): 116—
118.

Hsieh F I, Pu Y S, Chern H D, et al. Genetic poly-
morphisms of N-acetyltransferase 1 and 2 and risk of
cigarette smoking-related bladder cancer[ ]]. Br ] Canc-
er Oct, 1999, 81(3); 537—541.



+ 124 o Il PR 3 PR Sk e sk 20
21 Inatomi H, Katoh T. Kawamoto T, et al. NATZ gene bladder cancer patient groups[J]. Biomed Environ Sei.

22

24

]
&

27

28

29

polymorphism as a possible marker for susceptibility to
bladder cancer in Japanese[ J]. Int ] Urol. 1999, 6(9),
446—454,

Katoh T, Inatomi H. Yang M H. et al. Arylamine N-
acetyltransferase 1 (NAT1) and 2 (NATZ) genes and
risk of urothelial transitional cell carcinoma among Jap-
anesel ] |. Pharmacogenetics. 1999, 9(3); 401 —404,
PERAE ., VLRI, Bl BE AR 5 N-Z AL e i
MEERCRMPFEL)]. Bl R B E], 2000, 20
(3): 228—230,

Kim W J. Lee H L. Lee S C. et al. Polymorphisms of
N-acetyltransferase 2, glutathione S-transferase mu and
theta genes as risk factors of bladder cancer in relation
to asthma and tuberculosis[ ] ]. J Urol. 2000, 164(1),
209—2135,

Kontani K. Kawakami M. Nakajima T. et al. Tobacco
use and occupational exposure to carcinogens, but not
N-acetyltransferase 2 genotypes are major risk factors
for bladder cancer in the Japanese[ ]J]. Urol Res, 2001,
29(3): 199—204.

Ozawa S, Katoh T. Inatomi H. et al. Association of
genotypes ol carcinogen-activating enzymes. phenol
sullotransferase SUL T1A1 (ST1A3) and arylamine N-
acetyliransferase NATZ, with urothelial cancer in a
Japanese population[ ]J]. Int ] Cancer, 2002, 102(4),
418—421,

ARPER . SRHEA . PRACH . %, NAT2 RN £ &4k 1
e 988 3t e B B AR A S R LD A bR s =, 2004, 26
(5): 283—286.

Mittal R D). Srivastava D S, Mandhani A. NATZ gene
polymorphism in bladder cancer: a study from North
India[ ] ]. Int Braz ] Urol, 2004, 30(4).279—285.

Ma Q W, Lin G F, Chen | G, et al. Polymorphism of
N-acetyltransferase 2 (NAT2) gene polymorphism in

Shanghai population: occupational and non-occupational

30

3l

36

2004, 17(3) . 291—298,
Tsukino H. Nakao H. Kuroda Y. et al. Glutathione S-
transferase (GST) M1, Tl and N-acetyltransferase 2
(NAT2) polymorphisms and urothelial cancer risk with
tobacco smoking[ J|. Eur J Cancer Prev. 2004, 13(6);
509—514.

Tsukino H . Kuroda Y. Nakao H. et al. Cytochrome
P450 (CYP)1A2, sulfotransferase (SULT) 1A1, and
N-acetyltransferase (NAT ) 2 polymorphisms and sus-
ceptibility 1o urothelial cancer[]J]. ] Cancer Res Clin
Oncol. 2004, 130(2); 99—108,

Lu C M, Chung M C, Huang C H, et al, Interaction
effect in bladder cancer hetween N-acetyltransferase 2
genotype and aleohol drinking[ J]. Urel Int. 2005, 75
(4): 360— 364,

Song D K. Xing D L., Zhang L. R. et al. Association of
NAT2, G5TMI1, GSTT1, CYP2ZA6, and CYP2ZA13
gene polymorphisms with susceptibility and clinicopath-
ologic characteristics of bladder cancer in Central China
[J]. Cancer Detect Prev, 2009, 32(5-6). 416—423.
Ma Q W, Lin G F, Chen ] G, et al. N-Acetyltrans-
ferase 2 genotype. exloliated urothelial cells and benzi-
dine exposure[ ] |. Front Biosci (Elite Ed), 2012, 4.
1966— 1974,

BIIEHE, RAEZE, kFH. NCMELBH2 LNE
A b A A B B SC R FE LT DL P AR R A
Fluzs, 2006, 27(4): 231—234,

Yu M C, Skipper P L.. Taghizadeh K.

phenotype. aminobiphenyl-hemoglobin adduct levels.

et al. Acetylator

and bladder cancer risk in white, black, and Asian men
in Los Angeles. California[J]. ] Natl Cancer Inst.
1994, 86(9), 712—716.

(A5 B 49 . 2013-12-24)

(3% 117 )

08 TRATRITF I T AR 93697 973 A o R ok
9617 53 98 0 100 BLIGE BN 160 % 32 min, R Y
AR A o 7 E T P W B 3 I LT ) NS
TR e AT B 0 VR - T 46 A A
B 1 5 MBI

g L PR . 5 B B8 T AR A DD BR AR IR T A

TR R V) L I S AE K AR AR L AT 0 AR R I
i W e 4 R R K S I [ B AE e I TE] L R
FCIF BT AR 97 J= R B bR 09 2 A7 AR J7 ik

[ S % 30k ]

1

3]

W1 MR WM . SRS MR BEE A DB A
TETE R AR B o R R IR L. A i
R85 (TR » 2012, 6¢1) . 9—13.

MR, TR, PRWL. S, RIS AR5 28 0 A I I
BT A U0 B A S T A A PR LA T e P IR
ShERAR AR . 2010, 25(9); 651—653,

Patel A R. Eggener S E. Warm ischemia less than 30

(=3}

minutes is note necessarily safe during partial nephrec—
tomy: every minute matters_ ] |. Urol Oncol. 2011, 29
(6). 826—828.
Van Poppel H, Hakenberg O W, Becker F, et al. As-
sessing the impact of ischaemia time during partial ne-
phrectomy[ ] 1. Eur Urol, 2009, 56(4): 625—634.
Lane B R. Novick A C. Bablineau D. et al. Compari-
son of laparoscopic and open partial nephrectomy for
tumor in a solitary kidney[J]. ] Urol, 2008, 179(3).
847—851.
Becker F. Siemer S, Hack M. et al. Excellent long-
term cancer control with elective nephron-sparing sur-
gery for selected renal cell carcinomas measuring more
than 4 em[J]. Eur Urol, 2006, 49(6): 1058 —1063.
BB TS R S A
Y 9l BT B TR R R L)L I R B BR SR B A
s 2013, 28(1): 1—5,

(A5 B 9. 2013-08-19)



