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Effect of the Genetic Polymorphism of N-
acetyltransferase 2 and Diet on the Carcino-
genesis of Gastric Cancer in Koreans

Hyo-Yung Yun, MD., Jin-Kwon Kim, M.D., Young-Jin
Song, M.D., Joo-Seung Park, M.D.?, Chul-Ho Lee', Hong-
Mei Nam, M.D." and Heon Kim, M.D.’

Purpose: According to the recent studies on the car-
cinogenic factors of gastric cancer in Koreans, dietary
factors, such as stew, roasted fish, and fish boiled in soy
with spices, salted foods, as well as smoking, might be risk
factors of gastric cancer. N-acetyltransferase 2 (NAT2) is an
enzyme that plays a role in the reduction of the toxicity of
various carcinogens. There is a possibility that the genetic
polymorphism of NAT2 might change a subject's suscep-
tibility to gastric cancer. The aim of this study was to
examine the effects of diet, the genetic polymorphism of
NAT2 and their interaction on the risk of gastric cancer in
Koreans.

Methods: The subjects of this case-control study were 214
gastric cancer patients, and 214 controls, who were admitted
at the Chungbuk National or Eulji University Hospitals. Each
subject was directly interview, by an experienced inter-
viewer, with a structured questionnaire. A NAT2 genetic
polymorphism analysis was performed, with a PCR-RFLP
technique, and the data analyzed using the PC-SAS soft-
ware package.

Results: Increased intakes of makkoli, soybean paste stew,
kimchi and ggakdugi, soy milk, chicken boiled with rice and
boiled chicken were all associated with an increased risk of
gastric cancer, whereas those of fermented soybean stew,
Welsh onion or leek, onions, peaches, chestnuts or gingko
nuts, fatsia shoots, raw fish, salted seafood and laver were
all associated with a decreased risk of gastric cancer. The
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odds ratio (95% confidence interval) for gastric cancer for
the rapid acetylators was 1.64 (1.12, 2.41), which was
statistically significant. With respect to the rapid acetylators,
makkoli, kimchi and soy milk were significant risk factors,
and Welsh onion/leek and onions were protective factors for
gastric cancer. Whereas, soybean paste stew was a risk
factor of gastric cancer with the slow or intermediate
acetylators.

Conclusion: These results suggest the genotype of a rapid
acetylation is a risk factor of gastric cancer, and the effects
of diet on the risk of gastric cancer vary according to the
genotype of the NAT2 enzyme. (J Korean Surg Soc 2003;
64:459-465)
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a3tk AHEAlE 5°-TGA CGG CAG GAA TTA CAT TGT
C-3'9} 5-ACA CAA GGG TTT ATT TIG TTC C-3'& A&
3194tk DNA 500 ng@t A|%HA)|, 123 47FA] dNTP 2006M
A, 30 mM MgCl,, 1X GeneAmp HM3 232 (reaction
buffer), Tag polymerase 2.5 unit 5= ¥+ ¥ DNA thermal
cycler (Perkin-Elmer, Norwalk, CT)Z 95°CellA4] 30, 55°Cel|
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Table 1. Age and sex distributions of cases and controls

Numbers (%)

Cases Controls

Age
<40 12 (5.6) 13 (6.1)
40~49 27 (12.6) 25 (11.7)
50~59 64 (29.9) 62 (28.9)
60~69 78 (36.5) 79 (36.9)
>70 33 (15.4) 35 (16.4)

Sex
Male 146 (68.2) 143 (66.8)
Female 63 (31.8) 71 (33.2)
Total 214 (100) 214 (100)
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Table 2. Distributions of intake amount of food items which was significantly different between cases and controls
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Cases
Makkolli Low 83 (38.8)
High 131 (61.2)
Soybean paste stew Low 69 (32.2)
High 145 (67.8)
Fermented soybean stew Low 128 (59.8)
High 86 (40.2)
Kimchi Low 86 (45.5)
High 128 (54.5)
Welsh onion, leek Low 150 (70.1)
High 64 (29.9)
Onion Low 147 (68.7)
High 67 (31.3)
Tomato Low 129 (60.3)
High 85 (39.7)
Peach Low 130 (60.8)
High 84 (39.2)
Chestnut, ginkgo nut Low 130 (60.8)
High 84 (39.2)
Fatsia shoots Low 129 (56.1)
High 94 (43.9)
Soy milk Low 88 (41.1)
High 126 (58.9)
Boiled chicken Low 90 (42.1)
High 124 (57.9)
Raw fish Low 130 (60.8)
High 84 (39.2)
Salted seafood Low 128 (59.8)
High 86 (40.2)
Laver Low 127 (58.9)
High 88 (41.1)

Number (%)

Controls

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

107 (50.0)
107 (50.0)

AOR (95% CI)

Reference
1.62 (1.09, 2.42)

Reference
2.07 (1.39, 3.09)

Reference
0.68 (0.46, 1.00)

Reference
1.51 (1.12, 2.44)

Reference
0.43 (0.29, 0.63)

Reference
0.47 (0.32, 0.71)

Reference
1.67 (1.13, 2.46)

Reference
0.62 (0.42, 0.93)

Reference
0.64 (0.43, 0.96)

Reference
0.81 (0.55, 1.19)

Reference
1.60 (1.06, 2.42)

Reference
1.49 (1.00, 2.20)

Reference
0.68 (0.46, 1.01)

Reference
0.67 (0.45, 1.00)

Reference
0.73 (0.47, 1.04)
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Table 3. Distribution of NAT2 genotype in cases and controls

Number (%)

NAT2 genotype OR (95% CI) Chi-square P-value
Cases Controls

Slow 21 (10.0) 24 (11.3) Reference

Intermediate 69 (32.7) 93 (43.6) 0.85 (0.44, 1.65) 4.31* <0.05

Rapid 121 (57.3) 96 (45.1) 1.44 (0.76, 2.74)

Slow or intermediate 90 (42.7) 117 (54.9) Reference 501 £0.05

Rapid 121 (57.3) 96 (45.1) 1.64 (1.12, 2.41) ’ ’

Total 211 (100) 213 (100)

*Chi-square for trend (P-value <0.05)

Table 4. Adjusted odds ratios and 95% confidence intervals for food items that the intake was statistically different between cases and
controls by the NAT2 genotype

NATZ genotype P-value of test

Food item . . . for homogeneity
Slow or intermediate Rapid
Makkolli 1.17 (0.66, 2.08) 2.18 (1.24, 3.83) NS*
Soybean paste stew 2.48 (1.39, 4.44) 1.79 (1.03, 3.12) NS
Fermented soybean stew 0.76 (0.44, 1.34) 0.60 (0.35, 1.03) NS
Kimchi 1.04 (0.60, 1.82) 2.13 (1.23, 3.69) NS
Welsh onion, leek 0.43 (0.24, 0.76) 0.42 (0.23, 0.74) NS
Onion 0.47 (0.27, 0.83) 0.49 (0.28, 0.86) NS
Tomato 0.71 (0.40, 1.26) 0.64 (0.37, 1.10) NS
Peach 0.58 (0.32, 1.05) 0.69 (0.40, 1.18) NS
Chestnut, ginkgo nut 0.65 (0.36, 1.16) 0.66 (0.38, 1.14) NS
Fatsia shoots 1.21 (0.69, 2.11) 0.54 (0.31, 0.94) NS
Soy milk 1.25 (0.69, 2.26) 2.01 (1.13, 3.56) NS
Boiled chicken 1.36 (0.76, 2.37) 1.57 (0.89, 2.74) NS
Raw fish 0.63 (0.36, 1.10) 0.72 (0.42, 1.26) NS
Salted seafood 0.67 (0.38, 1.18) 0.68 (0.39, 1.18) NS
Laver 0.89 (0.51, 1.56) 0.57 (0.33, 0.99) NS

*NS = not significant.
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