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Environmental exposure
Smoking: Active
                Passive
Air pollution
Workplace pollution
Pesticides

Internal dose
Cotinine
1-OH-pyrene
DDE, PCBs

Molecular dose
DNA-, protein adducts
 (PAH, 4-ABP, ETO, etc.)
Oxidative damage

Preclinical effects
Chromosomal aberrations
Gene mutations (GPA, HPRT, spectra)
Oncogene activation (erbB-2, myc, ras)
Tumor suppressor gene inactivation
    (p53, G->T)
Cyclin D1

Clinical disease

Susceptibility

CYP1A1
CYP2E1
GSTM1
Micronutrients (A,C,E)
DNA repair
(Ethnicity/race, Gender, Age)
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T able 8. Distribution of CYP2E 1 P s tⅠ allele frequencies in healthy

controls (%)

해독작용을 하는 대표적인 효소인 GST M 1에서 유전자가 발현되지 않는

null type인 경우 흡연에 의한 폐암발생을 유의성 있게 증가시킨다고 보고

되었다 (Seidegard 등, 1990; Zhong 등, 1991; Nakajima 등, 1995;

McWilliams 등, 1995). 또한 방광암과도 관련이 있는 것으로 보고되었다

(Bell 등, 1993; Daly 등, 1993). 한국인에서 GST M 1 유전자형 다형성 분포

는 null type이 61 %로 wild type보다 많은 것으로 나타났다. 이는 한국인

을 대상으로 혈액을 이용한 Hong 등 (1998), 박수경 (1999)의 연구와 유사

한 분포양상을 보였다. 18 세 전후의 비교, 남녀간의 비교에서도 전체적으

로 비슷한 양상 즉 null type이 6:4 정도로 우세한 것으로 나타났다. 인종

간의 비교에서는 인종간에 다양한 분포를 보였으며 인도인에서 특이하게

가장 낮은 수치를 보였는데 이는 인도인의 독특한 식습관 문화와 관련이

있을 것으로 생각된다. 다른 인구집단에 비해 한국인과 대만인에서 null

type이 다소 많은 것으로 나타났다 (T able 9).

































ABSTRACT

Ge ne t ic po ly mo rp h is ms of c a rc ino ge n m eta bo liz in g

e nzy me s in Ko re a ns us ing e p it he lia l c e lls fa lling o ff

d u rin g mo ut hw a s h

Hae J oo n Pa rk

D ep artm ent of Oral B iology ,

Y onsei Univers ity Colleg e of D entis try

(Directed by Prof . K w an g K y un P ark , D.D.S ., M .S .D., Ph . D.)

T he xenobiotic- metabolizing machinery contains tw o main types of

enzymes : the phaseⅠenzymes mediating oxidative metabolism and

phase Ⅱ conjugating enzymes involved in detoxification . Genes that

encode these enzymes have polymorphism s . T here have been a series of

report s on the association of a genetic polymorphism at carcinogen

metabolizing enzymes with cancer susceptibility .

T he purpose of this study is to investigate the polymorphism

distribution pattern of carcinogen metabolizing enzyme, CYP1A 1,

CYP2E 1, GST M 1 genotype in Koreans and to establish the genetic

polymorphism study method using exfoliated epithelial cell.

132 subject s of 57 adolescence and 75 adult s participated in this

study . All participants vigorously gargled with 20 ml of undiluted

commercial mouthw ash in the mouth for 60 secs and expelled the liquid

into a collection tube. DNA was isolated from the buccal cells with a
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rapid method using proteinase K digestion , phenol- chloroform extraction ,

and ethanol precipitation . With these genomic DNA samples , PCR based

assay w as performed and the polymorphism s of CYP 1A 1 (M sp Ⅰ, A to

G transition ), CYP2E 1 (P s tⅠ) and GST M 1 genes were observed.

T he result s are as follow s;

1. In CYP 1A 1 M sp Ⅰ polymorphism in Koreans , heterozygote

(m 1/ m2) was prevalent with 55.9%, follow ed by wild type homozygote

(m 1/ m 1) with 36.6% and mutant type homozygote (m2/ m2) with 7.5%.

2. In CYP 1A 1 A to G transition in exon 7 polymorphism,

heterozygote (ile/ val) was predominant with 81.8% and wild type

homozygote (ile/ ile), and mutant type homozygote (val/ val) were 9.1%

respectively .

3. In CYP2E 1 P s tⅠpolymorphism, wild type homozygote (c1/ c1)

accounted for 54.4%, heterozygote (c1/ c2), 42.7% and mutant type

homozygote (c2/ c2), 2.9%.

4. In GST M 1 polymorphism, wild type accounted for 39% and null

type accounted for 61%.

5. In CYP 1A 1 M sp Ⅰpolymorhpism, heterozygote was prevalent in

Koreans while homozygote was prevalent in westerners .

6. T he result show ed that heterozygote was prevalent (higher than

80%) in CYP1A 1 A to G transition polymorhpism especially in Koreans,

which was distinctive from the Japanese of the same ethnic group.

7. Mutant type heterozygote w as more prevalent in CYP2E 1 P stⅠ

polymorhpism in Southeast A sians including Koreans, compared to
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Americans or Europeans .

8. Null type w as more prevalent in GST M 1 polymorphism in

Koreans, compared to other races or ethinic groups .

9. T he result s of the experiment used exfoliated epithelial cell were

similar to those of previous researches which used blood or oral

tissues .

T o sum it up, the distribution of genetic polymorphisms in Koreans

w as different from that of other races or ethnic group. T he result s of

the experiments used exfoliated epithelial cell were similar to those of

previous researches which used blood or oral tissues . T herefore,

mouthwash procedure is considered to be more effective and easier for

large community - based studies .

Key w ords : carcinogen metabolizing enzyme, CYP1A1, CYP2E1, GST M1,

mouthwash, genetic polymorphism
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