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Abstract: Ethanol-containing beverages (alcoholic beverages) are socially acceptable beverages
expected to provide refreshment, satisfaction, and stress relief. Common types of ethanol-
containing beverages include wine, beer, and syrup. According to the World Health Organization,
alcohol abuse is a risk factor for high mortality and many diseases in humans such as fatty liver,
hepatomegaly, cirrhosis, liver cancer, larynx cancer, nasopharynx cancer, stomach and esophageal
cancer,... In humans, ethanol is eliminated mainly through metabolism in two ways: Oxidative
pathway with the participation of enzymes: alcohol dehydrogenase (ADH), aldehyde
dehydrogenase (ALDH), cytochrome P450, and catalase; non-oxidative pathways involving
phospholipase and fatty acid ethyl ester (FAEE) synthase. Alcohol abuse is believed to be caused
by genetic factors (ADH, ALDH,...), psychological factors, and social factors. Single nucleotide
polymorphisms (SNPs) in genes encoding enzymes involved in ethanol metabolism helped explain
why certain ethnic groups and individuals have higher or lower ethanol-related health risks and the
development of alcohol abuse syndrome. In Vietnam, using ethanol-containing beverages is a habit
imbued with traditional culture. At the same time, wine and beer abuse is already a problem and
causes many serious consequences for public health, family happiness, and social safety.
Meanwhile, the concept that drinking alcohol helps relieve nervous tension is common, many
people still feel subjectively drinking alcohol to be healthier. Some studies have shown differences
inSNPs of gene encoding-enzymes involved in ethanol metabolism in Vietnamese. Therefore, it is
necessary to study the relationship between SNPs of these genes with alcohol and beer drinking
habits leading to abuse and the risks of ethanol-related diseases.
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Moi lién quan gitra yéu to di truyén,
chung tdc trong chuyén hoa ethanol co6 trong d6 uong
va cac nguy co anh huong dén suc khdée ¢ nguoi

Hoang Thi Thu Yén"
Truong Pai hoc Khoa hoc, Dai hoc Thdi Nguyén, Tdn Thinh, Thai Nguyén, Viét Nam

Nhan ngay 04 thang 6 ndm 2020
Chinh stra ngay 08 thdng 11 nam 2022; Chap nhan dang ngay 23 thdng 02 nam 2023

Tém tit: DS udng c6 ethanol 1a d6 ubng duge xa hoi chap nhan, duge ky vong s& mang lai sy sang
khoai, thoa man va giam cang thang. Cac loai dé udng c6 ethanol phé bién bao gom: ruou, bia va
siro. Theo t chirc y té thé gi6i, lam dung dd ubng co ethanol 1 yéu t6 gay nguy co tir vong cao va
nhiéu bénh tit & nguoi nhu gan nhiém md, gan to, xo gan, ung thu gan, ung thu thanh quan, ung
thu vom hong, ung thu da day va thuc quan,... O nguoi, ethanol dugc loai bo chu yéu thong qua
qua trinh chuyén héa theo hai con dudng. Con dudng oxy hoda véi su tham gia cua cac enzyme:
alcohol dehydrogenase (ADH), aldehyd dehydrogenase (ALDH), cytochrom P450 va catalase.
Con duong khong oxy hoa voi sy tham gia ciia phospholipase va fatty acid ethyl ester (FAEE)
synthase. Lam dung dd ubng c6 ethanol dugc cho 1a co nguyén nhan tir yéu t& di truyén
(ADH, ALDH,...) va tam Iy, xd hoi. Sy da hinh vé& trinh ty nucleotide (single nucleotide
polymorphlsms SNPs) gen ma hoa enzyme tham gia chuyén hoa ethanol da gitip giai thich tai sao
mot s0 nhom dén tdc va ca nhan co cic nguy co sirc khoé lién quan den ethanol cao hon hodc thap
hon ciling nhu phat trién chimg lam dung. O Viét Nam, sir dung dd uong ¢6 ethanol 1a mot thoi
quen mang ddm nét van hoa truyén thong. Pong thoi, lam dung ruou, bia da 1a mot van nan va giy
ra nhiéu hiu qua nghiém trong cho strc khoé cong ddng, hanh phic gia dinh va an toan xa hoi.
Trong khi d6, quan niém udng ruou bia gitp giai toa cang thang than kinh 13 phd bién, nhleu ngudi
van cam nhan chi quan udng ruou vao khoé hon. Mot s6 nghién ctru chi ra sy khac biét vé SNPs
gen mi hoa enzyme tham gia chuyén hoa ethanol & ngudi Viét Nam. Do d6, viéc nghién ctru tim
hiéu mdi lién quan gitra SNPs cta cac gen nay voi thoi quen udng ruou, bia d?ln dén lam dung va
c4c nguy co méc cac bénh lién quan dén ethanol 13 can thiét.

Tw khéa: Lam dung rugu, bia; alcohol dehydrogenase; aldehyd dehydrogenase; cytochrom
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P450, catalase.

1. Mé diu

Db udng c6 ethanol con duge goi 1a dd
ubng co6 con 1a loai thirc uéng duge xa hoi chap
nhan va ky vong s€ mang lai sy sang khoai,
thoa méin va giam cing thing. Cac loai d6 udng
¢6 ethanol phd bién bao gdm: ruou, bia va siro.
Nhin chung, hau hét moi ngudi déu udng mot
cach co trach nhiém, tuy nhién viéc udng lién
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tuc c6 thé 1a giai doan dau cho viéc lam dung
[1]. Nam 2018, t6 chuc y té thé giéi (World
Health Oganization - WHO) dd cong bd birc
tranh st dung d6 uéng c6 ethanol va ganh nang
bénh tat do loai d6 ubng nay gdy ra. Lam dung
dd udng c6 ethanol 1a yéu t6 gay nguy co tir
vong cao va nhiéu bénh tit & ngudi, sb ca tu
vong do ung thu lién quan dén sir dung d6 udng
¢6 ethanol chiém 4,2% téng sb ca ung thu vao
nam 2016 [2]. Theo Micu va céc cong su [3],
ngoai yéu té di truyén 1 cic enzyme chuyen
hoa ethanol (ADH1B, ALDH2) lién quan dén
lam dung ruou con o yéu tb tam 1y va xa hoi.
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Str dung ruou 1a mot théi quen mang dam
nét vin hoa truyén thong tai nhiéu qudc gia
trong d6 c6 Viét Nam. Ruou dugc su dung
trong sinh hoat hang ngay, trong nhitng dip 1¢,
tét, hoi, trong mdi lién hé cong viéc,... Song
ruou lai 13 chét kich thich, gay nghién vi vay
nguoi su dung rat d& bi 18 thudc v6i muc do
dung nap ngdy cang nhiéu din dén tinh trang
lam dung ruou. Lam dung ruou, bia & Viét Nam
di 14 mdt vin nan va gay ra nhiéu hau qua
nghiém trong cho stic khoé cong dong, hanh
phuc gia dinh va trat ty an toan xa hdi. Theo
nghién ctru cia Luu Binh Ngoc va cac cong su
[4], Viét Nam hién dugc danh gia 1a qudc
gia dugc udc tinh c6 muec tiéu thy ruou, bia
cao & Pong Nam A, chi xép sau Thai Lan.
Nhom nghién ciru da diéu tra phong van 5,200
ngudi ¢ 12 tinh/thanh phd dai dién cho céc
ving ciia ca nude va cho thdy luong ruou, bia
duoc st dung trung binh cua mot nguoi Viét
Nam 14 tuong ddi 16n, gan 60% nguoi dugc
khao sat sir dung ruou, bia; gﬁn 50% nam gioi
dang st dung ruou, bia & mic vira trd 1€n va
8% uéng 6 muc nghién hodc nghién ning.
Trong khi d6, danh gia vé sirc khoé thé chat
cam nhan, chiém bd phén, uu thé van 1a cam
nhan chi quan uéng rugu, bia vao khoé hon.
Panh gia vé strc khoé tinh than cam nhan, quan
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niém udng ruou, bia giup gidi toa cing thing
than kinh vn 1 pho bién. Thuc té, day 1a nguy
co dbi véi ste khoé khi sir dung rugu, bia nhiéu
va lau dai. Trén co so qua trinh chuyén hod
ethanol & nguoi, bai bao nay phan tich mdi lién
quan giita yéu t6 di truyén, chung toc trong
chuyén héa d6 udng chira ethanol va cac nguy
co anh hudng dén sic khoe & nguoi.

2. Cic con dwong chuyén héa ethanol

Sau khi uéng, ethanol duoc hép thu bﬁng
cach khuéch tan thu dong tr da day xuéng rudt
non, di vao tinh mach va dén gan. Téc do loai
bo ethanol phu thudc vao mot sb yéu td, ca di
truyén va méi trudng nhu: gidi tinh, tudi, ching
tdc, thuc phém, thube, mic do uéng ruou,...
Loai bo ethanol xay ra chii yéu thong qua quéa
trinh chuyén héa, mot phan nho cua ethanol
dugc bai tiét qua hoi thd (0,7%), nudc tiéu
(0,3%) va md hoi (0,1%). Nhin chung, ethanol
dugc chuyén héa theo hai con duong: con
duong oxy hoa véi sy tham gia cua cac
enzyme: alcohol dehydrogenase (ADH),
aldehyd dehydrogenase (ALDH), cytochrom
P450 va catalase (Hinh 1) va cac con dudng
khong oxy hoéa voi su tham gia cuia
phospholipase va fatty acid ethyl ester (FAEE)
synthase (Hinh 2) [5, 6].

ALDH2
Acetate =——p
mM
NAD+* NADH

w® _/ Mitochondria
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Hinh 1. Cac con dudng oxy hoa chuyén hoa ethanol [6].
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Chuyén hoa ethanol xay ra chu yeu thong
qua qua trinh oxy hoa va bi chi phdi truc tiép
boi dac tinh xtic tdc cuia cac enzyme: ADH,
cytochrom P450 va catalase. Trong d6, ADH ¢6
chtrc nang oxy hoa ethanol ndi sinh dugc tao ra
bdi cac vi sinh vat duong rudt, oxy hoda ethanol
ngoai sinh va céac ethanol khéac dugc hép thu
trong ché d an udng. ADH c6 tinh dic hiéu co
chat rong va duoc dinh vi trong té bao chit cia
té bao. Enzyme ADH dugc tim thdy véi sb
luong cao nhit trong gan, tiép theo 1a dudng
tiéu hoa, than, niém mac mdi, tinh hoan va tu
cung. Nhiéu dang ADH ton tai trong gan ngudi
voi cac hoat tinh khic nhau. Ciu tao ADH &
ngudi bao gdbm k&m va hai tiéu don vi 40 kDa
6 thé giéng hoac khac nhau, hinh thanh tir sy
lién két cua céc tiéu don vi dugc mi hoa boi
bay gen. Do d6, tao nén hon 20 isozyme ADH
v6i hoat tinh chuyén hoa ethanol khac nhau.

Béy gen ma hoa caic ADH déu duoc dinh vi trén
nhiém sdc thé sé 4 canh dai, c6 kich thuée
khoang 370 kb (Bang 1). Cac gen ADHI1A,
ADH1B va ADH1C ma héa cac enzyme cé vai
trd chinh trong chuyén hoa ethanol & gan. Gen
ADH4 biéu hién ¢ gan, than, phdi va gidc mac.
Trong khi, gen ADH5 duoc biéu hién ¢ hau hét
cac mo.

Pén nay, gen ADH6 di duoc xac dinh biéu
hién & gan va duong tiéu hoa, nhung van chua
c6 dir litu nao cong bd vé chirc ning cua
enzyme ma hoa tir gen nay. Gen ADH7 chu yeu
dugc tim thay trong cac té bao ndi mo, chang
han nhu céc té bao 16t thyc quan va m6 da day,
cling nhu trong qua trinh phat trién ph01 O
ngudi truong thanh, ADH7 ¢6 lién quan dén su
chuyén hoa ethanol dau tién dién ra trong céc
mo da day, thuc quan trude khi ethanol dugc
dwa dén gan qua tinh mach [5-8].

Bang 1. Cac gen va alen ADH ¢ nguoi [6]

Lép Tén gen chinh thirc Protein Mo
ADHI1A A Gan
| ADH1B (alen *1; *2 va *3) B1, B2, B3 Gan, phoi
ADHI1C (alen *1 va *2) vl,y2 Gan, duong tiéu hoa
I ADH4 I Gan, giac mac, duong ti€u hoa
I ADH5 X Hau hét cdc mo
v ADH7 > Puong tiéu hoa
V ADHG6 Chua xac dinh Gan, duong tiéu hoa

Mot phan nho cta ethanol duge chuyén hoa
boi cac enzyme oxi hoa khac ngoai ADH, do la
cytochrom P450 va catalase. Cytochrom P450
12 mot ho enzyme chira sit co lién quan dén qua
trinh oxy hda ethanol, steroid, axit béo,... Nong
d6 cytochrom P450 cao nhit 1a & gan, noi
chung c6 mit chu yéu & mang ludi ndi chit
(microsome), mdt s cytochrom P450 dugc tim
thiy trong ty thé. C6 nhiéu isoform cua
cytochrom P450, hon 100 ho gen da duogc xac
dinh. CYP2E1 1a mét cytochrom P450 c6 hoat
tinh cao nhét trong chuyén hoa ethanol, duoc
cam tng khi ubng do uéng chtra ethanol ¢ giai
doan man tinh va c6 thé dong vai tro quan trong
trong chuyén hoa ethanol ¢ nguoi lam dung. 6]
nong ethanol thap, CYP2E1 c6 thé chuyén hoa
khoang 10% ethanol & gan. C6 dén 13 da hinh

CYP2El khac nhau da dugc xac dinh, mot
trong s6 do co thé 1a yéu to nguy co phat sinh
ung thu. Catalase cling chira sat duoc tim thy
trong thé peroxisome cua té bao & gan va nao
bd, enzyme nay chuyén hoa ethanol va kém
theo churc ning chong oxy hoa quan trong vi n6
thuong xtc tac loai bé H»0,. Con duong
chuyén héa ethanol v6i sy tham gia cua catalase
bi gi6i han boi ty 18 tao H,O, kha thip trong
didu kién té bao sinh 1y binh thuong va dudng
nhu ¢6 vai tro khong dang ké trong qué trinh
oxy hoa ethanol & gan [5].

Con duong oxy hoa va khong oxy hoa
ethanol c6 lién quan dén nhau. Uc ché qua trinh
oxy hoa ethanol bang cic hop chit trc ché
ADH, CYP2E1 va catalase din dén sy gia ting
chuyén hoa khong oxy hoa ethanol va lam ting



24 H. T. T. Yen/ VNU Journal of Science: Natural Sciences and Technology, Vol. 39, No. 2 (2023) 20-31

san xudt FAEE O gan va tuyén tuy. Ethanol
dugc chuyén hoa khong c6 su oxy hoa la rat
nho, nhung cdc san pham ctia n6 ¢6 thé c6 lién
quan dén bénh 1y. C6 hai con dudng chuyén
hoéa ethanol khong c6 sy oxy hoa, con duong
th nhit din dén sy hinh thanh cic phan tir
FAEE tir phan g cua ethanol véi cac axit béo
hitu co (Hinh 2). FAEE ton tai lau sau khi
ethanol duoc loai bo va c6 thé gay ton thuong
mo. Con duong khong co sy oxy hda thir hai
yéu cau enzyme phospholipase D (PLD), pha

FAEE synthase

/\Fatty acid ethyl ester (FAEE)

Ethanol

v phospholipids dé tao ra axit phosphatidic.
Con dudng nay la mft qua trinh quan trong
trong giao tiép té bao, PLD c6 hoat tinh chuyén
hoéa ethanol manh va phan tmg chuyén hoa xay
ra chii yéu ¢ ndéng do ethanol cao. San pham
cia phan umg nay, phosphatidyl ethanol duoc
chuyen hoa kém va c6 thé tich lity nhiéu sau khi
hép thy mot luong 16n ethanol, nhung tac dung
clia n6 dbi véi té bao van can duge nghién ciru
thém [6].

Ton thwong md

1

Phosphatidyl ethanol

PLD

l

Ngan can tin hiéu phu
thuéc PLD

Hinh 2. Con dudng chuyén hoa ethanol khong c6 su oxy hoa [6].

Nhiéu nghién ctru cho r@ing, ethanol duoc
oxy hoa chu yéu & gan [6, 9]. San pham trung
gian clia qua trinh oxy hoa ethanol trong co thé
la acetaldehyde (CHsCHO), mot chat cyc doc
va dugc biét dén nhu chit giy ung thu. Tuy
nhién, acetaldehyde thuong co6 thdi gian ton tai
ngan, n6 nhanh chéng dugc chuyén hoa thanh
mot hop chét it doc hon 1a acetate (CHsCOO)
boi aldehyd dehydrogenase (ALDH). Acetate
sau d6 dugc phan huy thanh carbon dioxide va
nuéc dé loai bo dé dang [8]. Pén nay, 19 gen
ALDH c6 chirc nang da dugc xac dinh trong bo
gen nguoi. Tuy nhién, chi c6 cac gen ALDH1A,
ALDH1B va ALDH2 mé hoa cac isozyme cé
lién quan dén qua trinh oxy hoa acetaldehyde.
ALDHIA c6 & té bao chit dugc phan bd khip
cic md bao gdm ndo, co hoat tinh thap trong
oxy hoa acetaldehyde. ALDH1B va ALDH2
déu c6 ¢ ty thé, ALDHIB c¢6 mit & mang ngoai
con ALDH2 ton tai trong chit nén. ALDH2
duoc mid hoa tir gen thudc nhiém sic thé
12q24.2, duogc biéu hién cao & gan va da day,

hoat tinh oxy hoéa acetaldehyde cao va c6 vai tro
chinh trong qua trinh oxy héa acetaldehyde in
vivo [10].

3. Mdi lién quan giira enzyme tham gia vao
con duwdng chuyén hoéa ethanol va hau qua
dbi véi sirc khée & ngudi lam dung do uong
co ethanol

Cac con duong chuyén hoa ethanol khac
nhau dugc mo6 ta & trén co nhiéu hiu qua bét loi
gop phan gy ton thuong mé va cac bénh gap ¢
ngudi lam dung dd udng co ethanol. Ethanol
duoc chuyén hoa dau tién ¢ da day nhung con
duong chinh cua qué trinh chuyén hoa ethanol
lién quan dén ADH va ALDH dan dén viéc tao
ra NADH chu yéu xay ra & gan. NADH sau d6
bi oxy hoa bdi mot loat cac phan tng hoa hoc
trong ty thé qua hé thong van chuyén dién tir
ctia ty thé hodc chudi ho hip, cubi cung din dén
viéc chuyén electron sang oxy phan tir (0y), sau
d6 lién két v6i cac proton (H*) tao ra nudc



H. T. T. Yen/ VNU Journal of Science: Natural Sciences and Technology, Vol. 39, No. 2 (2023) 20-31 25

(H20). Ngoai ra, ethanol con gian tiép 1am ting
sir dung oxy té bao bang cach kich hoat cac té
bao Kupffer trong gan va gay nén tinh trang
thiéu oxy anh huong dén cic qua trinh khac &
gan va ton thuong gan. Qua trinh oxy hoa
ethanol tao ra mot méi truong té bao chat duoc
khir manh trong cac té bao gan. Néi cach khac,
nhimg phan tng chuyén hoa ethanol khién cac
té bao gan & trang thai dac biét dé bi ton thuong
tlr cac san phim ctia qua trinh chuyén héa nhu
céc gbc tu do va acetaldehyde [6]. Binh thuong,
cac ALDH c6 hoat tinh oxi hoa acetaldehyde
vuot qua kha nang acetaldehyde dugc tao ra tu
cac con duong oxi hoa ethanol khac nhau. Do
do, lugng acetaldehyde luu thong 1a rat thap. Sir
dung dd udng c6 ethanol man tinh lam giam
qua trinh oxy hda acetaldehyde, do hoat dong
ciia ALDH2 giam hoidc do chiic ning ty thé bi
suy yéu, din dén lugng acetaldehyde ting 1én.
Ngoai ra, ham lugng acetalaldehyde con ting
do sy phat sinh cac bién thé cuia ALDH2 co
hoat tinh thdp hodc khong cé chirc ning.
Acetaldehyde c6 kha nang lién két voi cac
protein nhu enzyme, protein microsome va vi
ong, no ciing lién két voi chat dan truyén than
kinh gép phan vao phat trién chimg lam dung
dd udng co ethanol va lién két v6i DNA hinh
thanh nén cac chat gay ung thu. Su hinh thanh
céc lién két voi protein trong té bao gan lam suy
yéu su bai tiét protein va dugc cho 1a nguyén
nhan cta su mé rong gan dan dén gan to. Mit
khac, acetaldehyde lién két v&i protein (lién két
v6i lysine) da duoc phat hién trong mang sinh
chat cla té bao gan va co thé gian tiép gop phan
gdy ton thuong gan vi co thé nhén ra ching la
“la” va do d6 tao ra khang thé chong lai chung.
Sy tuwong tac nay pha huy cac té bao gan, con
duoc goi 1a nhiém doc gan. Ngoai cac tac dung
doc hai cua no, mot sb6 nha nghién ctu tin r?mg
acetaldehyde c6 thé 1a nguyén nhan cia mét s6
hanh vi va sinh 1y ctia ngudi s dung do udng
c6 ethanol. Vi dy, khi acetaldehyde dugc dung
cho dong vat thi nghiém, n6 s& dan dén tinh
trang rbi loan, suy giam tri nhé va budn ng,.
[6, 8].

Mait khac, acetate tao ra tor qua trinh oxy
hoéa acetaldehyde va NADH duoc cho 1a c6 lién
quan dén sinh téng hop lipid va cholesterol

trong ty thé cua cac md ngoai bién va ndo dan
dén su phat trlen clia bénh gan nhiém mé& néu
lam dung d6 udng co ethanol. Hon 90% ngudi
lam dung d6 udng c6 ethanol mic bénh gan
nhiém m&, day 1a giai doan dau cua tén thuong
gan sau khi uéng méin tinh, sau do6 s¢ 1a viém,
apoptosis, X0 héa va cudi ciing 1a xo gan. Hon
nira, acetaldehyde khong phai la san pham phu
gdy ung thu duy nhat ciia qua trinh chuyén hoa
ethanol. Khi ethanol dugc chuyén hoa boi
CYP2E1, cac phan tir c6 khd ning phan tGng
cao chira oxy hodc cic loai oxy phan tng
(reactive oxygen species - ROS) duogc tao ra.
ROS c6 thé lam hong protein va DNA hoic
tuong tac voi cac chat khac dé tao ra cac hop
chat gy ung thu, diéu nay cé thé gdy nén cac
ton thuong gan & ngudi lam dung dd udng co
ethanol va dong vai trd quan trong trong phat
trién ung thu gan. Ngoai ra, CYP2E1 kich hoat
nhiéu tién chat giy ung thu c6 trong thudc 4.
Do d0, sir dung dong thoi d6 udng co6 ethanol va
hat thude 1a lam ting déang ké ung thu thuc
quan va thanh quan. Mot lugng nho ethanol
duoc loai bo béng tuong tac voi cac axit béo tao
thanh cac hop chat FAEE, cic hop chat nay
dugc chimg minh 1a gop phan gy tén thuong
cho gan va tuyén tuy [6]. Nhu véy, lam dung do
uong ¢ ethanol gép phan vao nguy co phat
trién cac bénh nhu gan nhiém md, gan to, xo
gan,... va cac bénh ung thu khac nhau nhu: ung
thu gan, thanh quan, vom hong, da day, thuc
quan,... [6, 8, 11-14].

Nhleu nghién ctru cho thay, viée str dung dd
ubng c6 ethanol va cac van dé stc khoe lién
quan dén sy khac biét & mdi ca nhan trong qua
trinh chuyén hoa ethanol hodc cach thiic
ethanol duoc loai bo khoi co thé. Su khac biét
trong chuyén hoa ethanol ¢ thé khién mot sb
nguoi c¢6 nguy co cao hon trong khi nhiing
ngudi khac c6 thé dugc bao vé phan nao khoi
cac tac dong co6 hai cua ethanol. Cau hoi dugc
dit ra 13 tai sao mot sb ngudi co thé uéng nhidu
hon nhitng ngudi khac? Va tai sao mot s nguoi
ubng lai phat trién cac van dé bt loi cho sirc
khoe, trong khi nhiing nguoi khac thi khong?
Nhidu nguoi lam dung dd udng co ethanol
khong bi ung thu va mot sb nguoi chi udng vira
phai phat trién ung thu. Thuc t&, mot s bién thé
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gen tham gia con duong chuyén hoé ethanol co
thé bao vé cac cd nhéan chéng lai chung lam
dung nhung chinh cic gen bao vé niy cé thé
lam tang tinh dé& bi ton thuong ciia ho d6i véi
céc van dé lién quan dén dd udng chira ethanol.
Mot sb bién thé clia cac enzyme nay hoat dong
hiéu qua hon hodc kém hon nhitng loai khac;
dicu nay co nghia la mét s6 ngudi co thé
chuyén hoa ethanol thanh acetaldehyde hoic
acetaldehyde thanh acetate nhanh hon nhiing
nguoi khic. ADH nhanh hoac ALDH chém cé
thé khién acetaldehyde doc hai tich tu trong co
thé. Su khac biét vé SNPs cac gen li€n quan dén
con duong chuyén hoa ethanol tao nén su khac
biét giita cac c4 nhan trong viéc tiép xtic véi
acetaldehyde, dan dén céac tic dong co thé gay
ung thu va mot s6 bénh & nguoi [15].

4. Moi lién quan giira mot so SNPs gen ma
héa enzyme tham gia con dwong chuyén héa
ethanol & mét s6 nhém dan tdc trén thé gidi
v6i lam dung dd udng cé ethanol

Phéan tich ctia Edenberg va dtg (2018) cho
thay rang, SNPs ciia cac gen ADH1B, ADHIC va
ALDH2 anh huéng 16n dén hoat dong enzyme da
duoc quan tim nghién ctru trén toan thé gidi. Vi
du alen ADH1B*2 dot bién (rs1229984) chuyén

hoéa ethanol manh hon so véi alen ADH1B*1 kiéu
dai, két qua 1a nhimg ngudi mang kiéu gen
ADH1B*2/#*2 cho thdy acetaldehyde ting cao
trong mau. Nguoc lai, ADH1C*2 (rs698) it hoat
dong hon khoang 1,5 dén 2 1an so véi alen kiéu
dai cia ADH1C*1. Trong truong hop cua gen
ALDH2, sy xuét hién ctia mot hodc ca hai alen
ALDH2*2 (rs671) c6 thé lam giam nghiém trong
hoat dong cua enzyme xubng 5-20% [16]. Su
khac biét vé ty 18 cua cac alen ADH va ALDH2 ¢
cac quan thé dan toc khac nhau la co s¢ dé nghién
ctru kiém tra sy khéc biét vé sic toc trong chuyén
héa ethanol. Nam 2012, Cederbaum va dtg [5] da
cong bd két qua nghién ciru vé da hinh rs1229984
gen ADH1B va rs698 gen ADH1C c6 ti 18 thay doi
trong cac nhom chung toc khac nhau (Bang 2).
Trong do, ADH1B*1 chlem chi yéu ¢ dan da
trang va da den, tin s6 ADH1B*2 pho bién ¢
nguoi Trung Qudc, Nhat Ban va Han Qudc nhung
hiém gip & nguoi gbc chau Au va chau Phi.
ADH1C*1 va ADH1C*2 xuat hién véi tan sb gan
bang nhau trong quan thé nguoi da tring,
ADH1C*1 chiém 85-95% & ngudi My da den va
ngudi Nhat Ban. Alen ALDH2*2 ¢6 & gan 50%
dan s6 Pong A duoc nghién ctru (nguoi Han, Dai
Loan va Nhat Ban) va khong thiy co trong cac
quan thé ngudn gdc da tring [5, 6].

Bang 2. Téan s6 cac alen ADH ciia mét sb chung toc trén thé gisi [5]

Chung toc/Alen ADH1B*1 | ADH1B*2 | ADHIC*1 | ADHI1C*2
Ngudi My da tring >95% <5% 50% 50%
Ngudi Au da tring 85% 15% 60% 40%
Nhat Ban 15% 85% 95% 5%
Nguoi My da den 85% <5% 85% 15%

Vatansever va dtg [17] nghién ctru SNPs
(rs1229984, rs698 va rs671) cua Ccac gen
ADH1B, ADHI1C va ALDH2 ¢ ngudi Tho Nhi
Ky thu duoc két qua ti 1& cac alen cuia ADH1B
va ADHIC giéng voi nghién ciru ¢ nguoi da
tring dd cong bd trudc diy, va thém mot 1an
nira khing dinh nguoi Thd Nhi Ky chi c6 alen
ALDH2*1. Phat hién gan day ciia Zhong va dtg
[18] khi nghién ctru da hinh rs671 gen ALDH2
clia 7966 sb ca thé trong cong dong dan toc

Hakka cu tra & tinh Quang Pong, Trung Qudc
thu dugce 47,97% céa thé mang alen ALDH2*2.
Ngoai ra, mot sé da hinh gen CYP2E1 khac da
dugc xac dinh. Trong d6, alen CYP2E1*5B C
(rs2031920/rs3813867) dugc tim thay co tan sb
cao hom & ngudi Trung Qubc (23%) va ngu’0’1
My gbc Phi (31%) so véi ngudi da tring
(1%; 7%). Alen CYP2E1*5B C dugc ching
minh 14 biéu hién khac biét trong cic quéan thé
chung toc khac nhau va c6 hoat tinh enzyme
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cao hon so voi CYP2E1*5B T [10, 18]. Pa hinh
rs1229984, rs698 va rs671 va rs2031920 cua
584 c4 thé cua 5 dan toc Trung Qubc (Han, Hui,
Tay Tang, Méng Cb va Uygur) da dugc nghién
ctru. Cac phan tich thong ké vé tan s alen chi
ra rang tan s ciia tat ca SNPs ngoai trir ADH1C
c¢6 muc do khac nhau trong nam nhém dan tdc.
Trong d6, nguoi Tay Tang c6 tan sd ciia mot s6
alen ma hoéa enzyme c6 hoat tinh cao trong
chuyén hoa ethanol 13 16n nhat [19].

Su khac biét vé SNPs cua gen ma hod
enzyme ADH va ALDH da giup giai thich tai
sa0 mot s6 nhém dan toc va ca nhan cé céc
nguy co lién quan dén ethanol cao hon hodc
thap hon ciing nhu phat trién chimg lam dung
[8]. Matsuo va dtg [10] nghién ctiu cac kiéu gen
ADHI1B (rs1229984) va ALDH2 (rs671) ¢ 2229
ngudi Nhat Ban khong lam dung dd udng co
ethanol (989 nam va 1310 ni) da két luan rang,
kiéu gen ADH1B c6 lién quan dén st dung dd
ubng co ethanol theo thoi quen khi so sanh giita
nam giéi da ting va khong bao gio udng. Céc
phan tng nhu d6 bimg mit va trong nguc manh
it phd bién hon dang ké ¢ nhitng nguoi co alen
ADH1B*1 so vai cac alen ADH1B khac. Nhin
chung, nghién ctru da chi ra anh huéng manh
m& ctia da hinh ADH1B d6i véi viée sir dung dd
ubng c6 ethanol theo thoi quen bat ké kiéu gen
ALDH?2 [20]. Két qua tuong tu ciing dugc trinh
bay trong phan tich cia Ramchandani va dtg
[10], tan s6 alen ADH1B*2 va ALDH2*2 giam
dang ké ¢ nhitng ddi tuong duoc chan doan lam
dung d6 udng co6 ethanol & dan s6 Pong A bao
gdm nguodi Nhat, Nguoi Trung Qudc va Han
Qudc. Mit khéc, hai bién thé cua gen ALDHIA,
ALDH1A*2 va ALDH1A*3 dugc cho riang co
thé lién quan dén ching lam dung d6 udng co
ethanol & nguoi My goc Phi [10]. Gan day,
phan tich ciia Edenberg va dtg (2018) cho thy,
nhitng ngudi mang alen ADH1B*1 va
ADH1C*2 chuyén hoa ethanol kém va alen
ALDH2*1 ¢6 hoat tinh cao chuyén hoa
acetaldehyde lam tang nguy co lam dung dd
ubng c6 ethanol, diéu nay cé thé do sy tich tu
acetaldehyde thap & nhitng ngudi nay. Két qua
phén tich cling chi ra sy hién dién cua alen
ADH1B*2 duy nhat lam giam manh nguy co
lam dung dd uéng c6 ethanol, va & nhitng nguoi

dong hop tir v6i ADH1B*2, nguy co tham chi
con giam hon nita. Pang cht y 14 nhiing nguoi
mang ALDH2*2 chéng lai viéc lam dung dd
udng co ethanol va c6 ndng do acetaldehyde
trong mau cao [16].

5. Méi lién quan giira mét s6 SNPs gen ma
hoa enzyme tham gia con dwong chuyén héa
ethanol véi mot so bénh

Ngoai anh huéng dén nguy co. lam dung dd
udng c6 ethanol va cac rdi loan vé hanh vi khi
sir dung, cac bién thé gen ma héa enzyme tham
gia vao con dudng chuyén hoa ethanol con co
mébi lién quan dén cac bénh duge chan doan do
ethanol. Thuc té, chinh cac alen ADH1B*2 va
ALDH2*2 tham gia vao con dudng chuyén hoa
ethanol bao vé mot sb nguoi khoi chung lam
dung c6 thé gy nén cac van dé sirc khoe do sy
tich tu acetaldehyde cao. Nam 2002, Hashimoto
va dtg da nghién ctru mdi lién quan gitra da
hinh rs1229984 gen ADHI1B va rs671 gen
ALDH2 véi bénh tim va cho ring nhém ngudi
c6 huyét ap tam thu, triglyceride va axit ucric
c6 kiu gen ADHI1B*2/*2 cao nhit. Nhom
nghién ctru chua chi ra dugc mdi lién quan cua
rs671 gen ALDH2 véi cic thong sd cua bénh
[21]. Kiéu gen ADH1B*2/*2 ciing dugc phat
hién 1a phd bién hon dang ké & nhém bénh nhan
mic hdi ching Brugada [22], nhung giam &
bénh nhan ung thu phdi va bénh xuit huyét dot
quy hon cac kléu gen ADH1B khéac [23, 24].
Nghién ctru gan ddy ciia Wang va dtg [25] cho
rang, ALDH2*2 ¢6 lién quan dén nguy co dot
quy do thiéu mau cuc bd va c¢6 thé 1a mot yéu td
nguy co cua tinh trang nay.

Gan la co quan chinh thuc hién qua trinh
chuyén hoa ethanol nén c6 thé c6 nguy co ton
thuong 16n nhit do ethanol giy nén. Nghién
ctru ciia Frenzer va dtg [26] ¢ 57 nguoi da tring
bi xo gan va dbi chimg, két qua chi ra alen
ADHI1C*2 (rs698) thuong gip 6 bénh nhan xo
gan [26]. Alen CYP2E1*5B T dugc cho ring co
lién quan dén bénh xo gan do ethanol [7]. Tuy
nhién, kiéu gen ADHIB (rs1229984) va
ADHIC (rs698) khong c6 su khéac bi€t rd rang
gitta nguoi Tho Nhi Ky bi xo gan va nguoi
khong bi xo gan, tin s kiéu gen cua ALDH2 va
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CYP2E1*5B tuwong ty nhau trong tit ca cac
nhom [17]. Kiéu gen ALDH2*1/*1 thuong gip
hon & bénh nhdn mic bénh gan, trong khi
ALDH2*1/*2 ¢6 lién quan dén viéc giam nguy
co xo gan do ethanol so v&di ALDH2*1/*1 [25].

Niam 2004, Verlaan va dtg [27] di cong bd
két qua nghién ctru anh huéng cia da hinh
rs698 gen ADHIC va mot sé6 SNPs gen
CYP2E1 dén sy phét trién cta bénh viém tuy
mén tinh ¢ ngudi Ha Lan. Két qua cho thay, tan
sO kiéu gen ADHIC va CYP2E1*5B khéng
khéc nhau gitra bénh nhan viém tuy man tinh va
dbi chung. Tuy nhién, alen CYP2E1 intron 6 D
c¢6 thé giy ra nguy co mic bénh viém tuy méin
tinh [27]. Mdi lién quan gitra cac SNPs gen
ADH1B (rs1229984), ADHIC (rs698) chuyén
hoa ethanol va bénh viém tyy maén tinh ciling
dugc nghién ctru ¢ nguoi Ba Lan va Tho Nhi
Ky. O nguoi Tho Nhi Ky, khoéng c¢6 su khac
biét co y nghia thong ké giita cac bién thé gen
ADH1B va ADHIC ¢ ngudi méc bénh so véi
dbi chung. Trong khi ¢ nguoi Ba Lan, kiéu gen
ADHI1C*2/*2 ¢6 thé déng vai tro bao vé chong
lai bénh viém tuy man tinh. Pa hinh gen
CYP2E1*5B khong lién quan bénh viém tuy,
ALDH2*2 (rs671) khong c¢6 ¢ ca ngudi Th Nhi
Ky va Ba Lan [17, 28].

Céc rdi loan lién quan dén ethanol d3 duogc
ching minh 1a di kém vd&i mot loat cac r6i loan
tam than hon mé khac. Két qua nghién ctru cua
Yoshimasu va dtg (2014) cho ring kiéu gen cua
ALDH2*1/*1 va ADH1B*1/*1 c6 lién quan
dang ké dén viéc ting nguy co méc rdi loan tim
than, dic biét & ngudi co rdi loan st dung dd
ubng c6 ethanol [29]. Ngoai ra, nghién ciru
Chen va dtg [13] phat hién da hinh rs671 dong
vai trd quan trong trong phat trién bénh
alzheimer va khong c6 moi lién quan dang ké
v6i nguy co mac bénh Parkinson .

Lam dung dd udng c6 ethanol man tinh lam
tang nguy co ung thu cac co quan, md cuia
duong ho hip, duong tiéu hoa, gan, dai trang,
tryc trang va vi. Cac yéu to khac nhau c6 thé
gop phan vao su phat trién cua ung thu lién
quan dén ethanol, bao gém hoat dong cua
acetaldehyde - chat chuyén hoa dau tién va doc
hai nhét [14]. Ethanol dugc cho 1a mét yéu t6
nguy co chinh ctia ung thu biéu mé té bao vay

thwe quan (oesophageal squamous cell
carcinom - OSCC), loai ph6 bién nhét ciia ung
thu thuyc quan (oesophageal cance - OC) trén
toan thé gigi. Phan tich ciia Hashibe va dtg
(2008) cho rang nhiéu gen ADH co6 thé lién
quan dén nguyén nhan ung thu duong tiéu hoa
trén, trong khi cac bién thé gen ADHIB va
AHDY7 c¢6 vai tro bao vé [30]. Theo nghién ctru
tong hop cua Matejcic va dtg (2017), cac da
hinh gen ADH1B (rs1229984), ADH1C (rs698)
va ALDH2 (rs671) anh hudng dén nguy co méc
OSCC théng qua viéc phat sinh va chuyén hoa
acetaldehyde. Trong sd nhitng ngudi hut thude,
kiéu gen ADH1B*1/*1 c6 ti 1¢ cao & nhing
ngudi mac OSCC, va cao hon dang ké & nguoi
sit dung d0 udng c6 ethanol so véi ddi chung
véi alen ADH1B*2, alen ADH1B*2 dugc cho
rang ¢ vai tro bao vé ddi voi nguy co mic
OSCC. Hon nira, mac du su hién dién cua alen
ALDH2*2 lam giam st dung do udng co
ethanol, nguy co méc bénh ung thu thyc quan
tang cao khi nguoi s dung mang alen nay. Hut
thudc 14 duoc chimg minh 13 lam thay doi tuong
tac gitra da hinh ALDH2 va st dung dd ubng co
ethanol d6i v6i nguy co mac OSCC [12]. Ung
thu da day (Gastric cancer - GC) 1a mot trong
nhitng bénh ung thu duong tiéu héa duge chan
doan thuong xuyén nhat va co nguy co tir vong
cao. Nghién ctru gan day ctia Ghosh [11] &
bénh nhan da day nguoi An Db vé6i nhiéu da
hinh & gen ADH1B, ADH1C va ALDH2. Két
qua thu dugc da hinh rs6703 ADH1B va rs671
gen ALDH?2 c6 lién quan dén nguy co mic GC
va thoi quen hut thude co thé 1am thay ddi thém
anh hudng cua rs671. Nguoc lai, rs4147536 cua
ADH1B c6 thé c6 vai trd bao vé khoi nguy co
méc bénh [11].

6. Tinh hinh nghién ciru SNPs gen ma hda
enzyme chuyén hoa ethanol ¢ Viét Nam

Cac nghién ctru v& SNPs gen mi hoa
enzyme tham gia con duong chuyén hoa
ethanol c6 trong ruou, bia & nguoi Viét Nam
con han ché. Iron va cic cong su (1992) di
nghién ctru da hinh rs1229984 gen ADH1B ¢ 42
ngudi Viét Nam va phat hién kiéu gen dong
hop ADH1B*1/#1 chiém ty 1& cao 1a 59,5%;
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kiéu gen di hop ADH1B*1/*2 35,7% va thap
nhit 1a kiéu gen dong hop ADHI1B*2/*2
(4,7%). Tan sb alen ADH1B*1 va ADH1B*2
co ty 1€ 77,4% va 22,6% [31]. Tuy nhién, phan
tich dit liéu genome & 124 ca thé dan téc Kinh
song tai Thanh phé H5 Chi Minh cho thay, tin
s6 alen dot bién ADH1B*2 co ty 1¢ 64,6% lon
hon gan 3 1an so véi nghién ctru ciia Iron va cac
cong sy [31]. Pong thoi, dir liéu nghién ciru
cling chi ra, ADH1C*2 (rs698) va ALDH2*2
(rs671) c6 ty 1¢ tuong tng la 8,1% va 13,6%
[16]. Nam 2017, Uong va dtg [32] da cong bd
két qua nghién ctru da hinh rs698 gen ADH1C &
150 bénh nhan dugc chan doan 1a ung thu té
bao gan nguyén phat va 150 ddi chiung. Két qua
nghién ctu cho thdy kiéu gen dong hop
ADH1C*1/*1 chiém ty 1€ cao (84,7%) trong cac
bénh nhan ung thu t& bao gan nguyén phat, kiéu
gen ADH1C*1/*1 va alen ADH1C*1 duoc cho
1a yéu t6 1am ting nguy co méic ung thu gan
nguyén phat. Gan diy, nhom nghién ciru ching
t6i da cong bd tan sb alen dot bién cua ba SNP
ADH1B*2 (rs1129984), ADH1C*2 (rs698) va
ALDH2*2 (rs671) ¢ 235 nguoi Viét Nam sinh
song tai Thai Nguyén co ty 1é twong tmg la
68,8%, 8,3% va 20,4% [33]. Kiéu hinh c6 thé
do su két hop ciia cac kiéu gen tir cac SNP cho
thdy, nhom ca thé nghién ciru 6 ty 18 kiéu gen
lién quan dén lam dung dd ubng co ethanol la
8,1%, nguoc lai, cac ca thé c6 kiéu gen chdng
lai lam dung cé ty 1€ 91,2%. Trong do6, cac ca
thé co thé giy nén su tich lity acetaldehyde cao
chiém 33,2% [33].

7. Két ludn

Bai tong quan ndy md ta hai con duong chu
yéu loai bo ethanol ¢ ngudi: con dudng oxy hoa
voi sy tham gia cua cac enzyme: ADH, ALDH,
cytochrom P450 va catalase va con duong
kKhong oxy hoéa véi sy tham gia cua
phospholipase va FAEE synthase. Su khac biét
ctia mot s& SNPs nhu rs1229984 gen ADH1B,
rs698 gen ADHIC, rs671 gen ALDH2 va
rs2031920 gen CYP2EL,... gilta cic ca nhan va
nhom dan toc trén thé gioi giai thich tai sao mot
s6 nhom dén toc c6 cac van dé trong st dung va
nguy co sic khoé lién quan dén do udng co

ethanol cao hon. Lam dung d6 udng cé ethanol
dugc cho 1a c6 nguyén nhan tir yéu t6 di truyén
la cac gen ADH, ALDH va yéu t6 tam 1y, xa
hoi. Bién thé ADHIB*2 (rs1229984) va
ALDH2*2 (rs671) c6 vai trd bao vé chong lai
chimg lam dung d6 udng cé ethanol nhung n6
c6 thé gy nén cac van dé stc khoe do sy tich tu
acetaldehyde cao.
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