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Alcohol dehydrogenase 1B (ADH1B) is an enzyme involved mainly
alcohol metabolism in humans, there are 3 allele variants affecting the
alcohol metabolism of ADH1B (ADH1B*1, ADH1B*2 and
ADH1B*3). In which, ADH1B*2 and ADH1B*3 alleles have higher
activity in oxidizing alcohol to toxic acetaldehyde than ADH1B*1. In
this study, we determined the ADH1B*2 allele frequency in 49
Vietnamese individuals living in Thai Nguyen city, Thai Nguyen
province by identifying and analyzing the ADH1B gene sequence. The
results showed that, among 49 individuals, there were 5 individuals
with homozygous genotype ADHI1B*1/ADH1B*1 (10.2%); 29
individuals have the ADH1B*2/ADH1B*2 homozygous genotype
(59.2%) and 15 individuals have the ADH1B*1/ADH1B*2
heterozygous genotype (30.6%). Thus, the allele frequencies
ADH1B*1 and ADH1B*2 in the study sample group were 25.5% and
74.5%, respectively. The results of this study showed that the gene
variants encoding ADH1B for alcohol metabolism (ADH1B*1 and
ADH1B*2) in the research group of Vietnamese people have a big
difference compared to the published Vietnamese study.
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Alcohol dehydrogenase 1B (ADH1B) la enzyme tham gia chu yéu
Vvao qua trinh chuyén hoa rugu ¢ ngudi, ¢ 3 bién thé alen anh huong
dén hoat tinh chuyén hoa ruou cia ADH1B (ADH1B*1, ADH1B*2 va
ADH1B*3). Trong do6, alen ADH1B*2 va ADH1B*3 cd hoat tinh oxy
hoa ruou thanh acetaldehyde doc hai cao hon so ADHIB*1. Trong
nghién ctru nay, chung t6i xac dinh tan s6 alen ADH1B*2 & 49 ¢4 thé
nguoi Viét Nam sinh séng tai thanh phd Thai Nguyén, tinh Thai
Nguyén bang phwong phap xac dinh va phan tich trinh ty doan gen
ADH1B. Két qua cho thdy, trong 49 c4 thé ngudi nghién ciru c6 5 ca
thé ¢ kiéu gen dong hop ADH1B*1/ADH1B*1 (10,2%); 29 c4 thé c6
kiéu gen dong hop ADH1B*2/ADH1B*2 (59,2%) va 15 cé4 thé co
kiéu gen di hop ADH1B*1/ADHI1B*2 (30,6%). Nhu vay, tan s6 alen
ADH1B*1 va ADH1B*2 trong nhdm mau nghién ctru twong tng la
25,5% va 74,5%. Két qua ctia nghién cau nay chi ra bién thé gen ma
héa ADH1B chuyén hoa ruou (ADH1B*1 va ADH1B*2) ¢ nhém
nguoi Viét Nam nghién cuu c6 ty 1€ khéc biét 16n so véi nghién cau
vé nguoi Viét Nam di cong bo.
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1. Mé dau

Sau khi udng, rugu (ethanol) dwoc hap thu bang cach khuéch tan thy dong tir da day xuéng
rudt non, di vao tinh mach va dén gan. Tc d6 loai bo ruou phu thudéc vao mét sb yeu t6, ca di
truyén va méi truong nhu: gidi tinh, tudi tac, chiing toc, thuc pham, thude, mic d6 udng ruou..
Viéc loai bo rugu xay ra chu yéu théng qua qué trinh chuyén hda, mot phan nho cua rugu duqc
bai tiét qua hoi thd (0,7%), nudc tiéu (0,3%) va md hdi (0,1%). Nhin chung, rugu duoc chuyén
hoa theo hai con duong: Con duong oxy hda véi sy tham gia cua cac enzyme: alcohol
dehydrogenase (ADH), aldehyd dehydrogenase (ALDH), cytochrom P450, catalase va céc con
duong khong oxy hoda vai sy tham gia cua phospholipase va fatty acid ethyl ester (FAEE)
synthase [1], [2]. Chuyén hoa rugu xay ra chu yéu thong qua quéa trinh oxy héa va bi chi phéi truc
tiép boi dac tinh xdc tac cia cac enzyme: ADH, cytochrom P450 va catalase. Trong d6, ADH c¢6
chirc nang oxy hoa rugu ndi sinh dugc tao ra bai cac vi sinh vat duong ruét, oxy hda ruou ngoai
sinh va cac ruou khac duoc tiéu thy trong ché d6 an uéng. ADH c6 tinh dic hiéu co chat rong va
duge dinh vi trong té bao chat cia té bao. Enzyme ADH duoc tim thay véi sé luong cao nhat
trong gan, tiép theo 1a duong tiéu hoa, than, niém mac mii, tinh hoan va tir cung. Nhiéu dang
ADH tn tai trong gan ngudi véi cac hoat tinh khac nhau. O ngudi c6 bay gen ma héa cac ADH
déu duoc dinh vi trén nhidm sic thé sd 4 canh dai, c6 kich thudc khoang 370 kb. Trong do,
ADH1B la enzyme c6 vai trd chinh trong chuyén héa ruou & gan [1]-[4]. San pham trung gian
clia qua trinh oxy hoa rugu trong co thé 1a acetaldehyde (CHsCHO), mét chét cuc doc va duoc
biét dén nhu chat gay ung thu. Acetaldehyde c6 thé kich thich sinh ung thu bang cach pha v qua
trinh tong hop va sira chita DNA, tic ché su methyl hoa DNA va twong tac véi qua trinh chuyén
héa retinoid [5], [6]. Sw da hinh di truyén cua cac gen chuyen hoa ruou din dén sy khéc biét gitra
cac ca the trong viéc tiép xdc voi acetaldehyde, din dén cac tac dong cd thé giy ung thu [7].
Trong s6 do, Argd7His (rs1229984 G> A) trong ADHIB thuong xuyen duoc nghlen cliu Vé tac
dung tiém tang cua no dbi véi chat sinh ung thu. So véi cac ca thé co kiéu gen dong hop Arg/Arg
(GG — tuong ung kiéu gen ADH1B*1/*1 hodc *1/*1), cac ca thé co kiéu gen His/His (AA —
tuong (ng kiéu gen ADHI1B*2/*2 hoic *2/*2) c6 hoat tinh enzyme oxy héa ruou thanh
acetaldehyde doc hai cao hon 40 1an [8]. Nghién ctu so sanh va phan tich tong hop cua
Cederbaum va dong tac gia (2012) chi ra ADH1B*1 (*1) chiém chu yéu & ngudi chau Au, chau
My va chau Phi, tin sé6 ADH1B*2 (*2) ph bién & ngudi chau A. Alen *1 dwgc cho rang c6 hoat
tinh chuyén hoa ruou thip hon so véi *2 va ADH1B*3 (*3) [1]. Két qua tuong tu vé hoat tinh
cia ADHIB ciing duoc trinh bay trong phan tich caia Ramchandani va cong su (2013) [9],
Edenberg va cong su (2018) [10].

Str dung rugu bia va dd udng c6 con 1a mot thoi quen mang dam nét vin hoa truyén thong tai
nhiéu quéc gia, trong d6 c6 Viét Nam. Ruou duoc sir dung trong sinh hoat hang ngay, trong
nhitng dip I8, tét, hoi, trong quan hé cong viéc... Song, ruou lai la chat kich thich, gay nghi¢n; vi
vay nguoi sir dung rat dé bi 18 thudc vai mire do dung nap ngay cang nhiéu dan dén tinh trang
lam dung ruou. Lam dung ruou ¢ Viét Nam da la mot van nan va gay ra nhiéu hau qua nghiém
trong cho strc khoé cong ddng, hanh phuc gia dinh va trat tu an toan x4 hoi. Theo nghién ciu cua
Luu Binh Ngoc va dong tac gia (2018), Viét Nam hién duoc danh gia 1a qudc gia udce tinh co
mc tiéu thu ruou bia cao & Pong Nam A, chi xép sau Thai Lan. Nhém nghién ctu da diéu tra
phong van 5.200 ngudi ¢ 12 tinh/thanh phd dai dién cho céc viing cua ca nudc va cho thy luong
rugu bia dugc str dung trung binh cua mét nguoi Viét Nam la tuong doi l6n, gan 60% nguoi
dugc khdo sat st dung ruou bia, gan 50% nam gioi dang sir dung ruou bia uéng & mac vira tro
I&n va 8% ubng & mic nghién hoic nghlen nang [11]. Céc nghlen ctru vé gen ma héa enzyme
chuyén hoa ruou ¢ ngudi Viét Nam néi chung con han ché. Iron va dong tac gia (1992) da nghién
ctiu sy da hinh gen ADH1B ¢ 42 nguoi Viét Nam va chi ra kiéu gen *1/*1 chiém ty 1é cao nhat
(59,5%); tiép theo 1a kiéu gen di hop *1/*2 (35,7%) va thap nhat 1a *2/*2 (4,7%). Do do, alen *1
chiém 77,4% va *2 1a 22,6%; [12]. Trong nghién ciru ndy, chang téi tién hanh nghién ctu phan
tich tan sé alen bién thé *2 nguoi Viét Nam sinh song tai thanh phd Thai Nguyeén.
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2. Nguyén li¢u va phwong phap
2.1. Nguyén liéu

Bon muoi chin miu mau DNA tong s6 cua nguoi Viét Nam sinh song tai thanh phé Théi
Nguyeén, tinh Thai Nguyén dén khdm tai Truong Cao dang Y Thai Nguyén (19 nam, 30 nir) dugc
su dung cho nghién ctru da hinh doan gen ADH1B.

2.2. Phwong phap
2.2.1. Tach chiét DNA téng sé

Cac mau mau tinh mach cua bénh nhan bao quan trong EDTA luu ¢ -20°C dugc st dung dé
tach DNA tong sé theo quy trinh huéng dan tir kit Exgene™ Blood SV mini Kit cua hang
Geneall Biotechnology - Han Qudc. Sau d6, DNA tong s6 duoc dinh luong va dinh tinh bang
phuong phap do OD trén may quang phé va dién di gel agarose 0,8%.

2.2.2. Thiét ké maoi ddc hiéu va PCR khuéch dai viing gen quan tam

Cap mdi khuéch dai doan gen ma hoa ADH1B duoc thiét ké dua trén trinh tu gen mang ma sé
NG_011435.1 trén Ngan hang gen GenBank. Cac cap moi nay duoc tong hop va cung cap boi
cong ty Sinh héa Phii Sa (Can Tho, Viét Nam) va c6 trinh ty nhu sau: moi xuéi ADHIB_F: 5°-
GGCTTTAGACTGAATAACCTTGGG-3’ va mdi  nguoc  ADHIB R: 5°-
GGGAAAGAGGAAACTCCTGAAGTC-3’. San phém khuéch dai doan gen ADHI1B c¢é kich
thuoc dy kién 458 bp.

Phan ttng PCR dugc thyuc hién vai tong thé tich caa mdi phan tng 1a 25 pl bao gdbm: 12,5 pL
Taq 2X Master Mix (New England BioLabs, Anh); 0,5 uL mai loai moi (10 pM); 1 uL DNA (20
ng -40ng/uL) va 10,5 pL nudce. Chu trinh nhiét: 95°C trong 3 phat, 32 chu ky (95°C 45 giay,
58°C 40 gidy, 72°C 30 giay), 72°C trong 10 phit, sau d6 giir & 4°C. San pham PCR duoc phat
hién bang dién di trén gel agarose 1,2%, nhudm ethidium bromide va quan sat dudi anh sang UV.

2.2.3. Gidi trinh tu doan gen ADH1B

San pham PCR sau khi tinh sach duoc doc trinh tu ca hai chiéu xudi va nguoc bang bo sinh
pham Bigdye Terminator V3.1 trén may ABI PRISM 3500 Genetics Analyzer (Applied
Biosystems, Hoa Ky). Két qua thu dugc sau d6 dugc phan tich bang cac phan mém tin sinh hoc
Blast va BioEdit.

2.2.4. Phan tich két qud va xa Iy diz lidu

Trinh tu nucleotide tham chiéu doan gen ADH1B duoc ldy tir co s¢ dit liéu nucleotide cua
NCBI mang mi s6 NG_011435.1. Trinh ty nucleotide cia mau duoc so sanh véi trinh ty tham
chiéu bang céch str dung phan mém BioEdit dé xac dinh nucleotide tai vi tri quan tdm. C4c thuat
toan thng ké duoc thuc hién trén Microsoft Excel 2010. Pinh luat can bang Hardy Weinberg
dugc ap dung dé danh gia tan sb kiéu gen cua quan thé. Tiéu chudn chi binh phuong (x2) duoc &p
dung dé danh gi4 trang thai can bang cia quan thé so véi dinh luat Hardy Weinberg. Phan b
chuan dugc dung dé ude luong khoang tin cay cho ty 1& cac alen, phép xéac suat théng ké ding
trong nghién ciru dwoc tién hanh véi do tin cay 95% (95% CI), gia tri p nho hon 0,05 duoc coi la
c6 ¥ nghia thong ké.

3. Két qua va thao luan
3.1. PCR va gidi trinh tw dogn gen ADH1B

DNA tbng sb tur 49 mau mau bénh nhan dugc dinh luong, dinh tinh’bé“mg phuong phap do OD
trén may quang pho va di¢n di gel agarose 0,8%. Sau do, DNA tong so dugc st dung lam khuon
khuéch dai doan gen dich véi cap moi dugc thieét ké dya trén trinh tu gen da cong bo trén

http://jst.tnu.edu.vn 25 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(14): 23 -29

Genbank (NG_011435.1). San pham cua phan ang PCR dugc dién di kiém tra trén gel agarose
1,2%. Két qua thu duoc thé hién trén hinh 1 cho thiy, san pham PCR khuéch dai doan gen thu
duge c6 kich thudc khoang 450bp, kich thudc ndy phi hop theo tinh toan Iy thuyét. Tiép theo,
san pham PCR duoc tinh sach dé giai trinh ty.

M1 23 45 67 8

500 bp — <450 bp

100 bp—

Hinh 1. Hinh dnh dién di san pham PCR ciia dogn gen ADH1B )
M: Marker DNA 100 bp (Thermo Scientific); 1-8: san pham PCR khuech dai dogn gen ADH1B cua mot so
mau trong nghién cuu

San pham PCR dugc tinh sach va giai trinh ty hai chiéu xudi va nguoc cho tong sé 49 mau,
Phan tich trinh ty thu dugc, doan gen ADH1B c6 xuit hién 3 kiéu gen gom kiéu gen ddng hop tur
kiéu dai (ADH1B*1/*1); kiéu gen di hop tur (ADH1B*1/*2) va ddng hop tr dot bién
(ADH1B*2/*2). Két qua xac dinh trinh tu dai dién cua 3 kiéu gen duoc trinh bay trén hinh 2.

ADHIB*1/*1, homo
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_Hinh 2. Két qud gidi trinh tu dogn gen ADH1B
ADHIB*1/*1, homo: déng hop tir kiéu dai (GG), ADH1B*1/*2, heter: dj hop tit (R — GA), ADH1B*2/*2,
homo: dong hop ti dét bien (AA)

3.2. Phan tich tan sé kiéu gen va tan sé alen *2 ciia gen ADH1B
Bang 1. Tan sé kiéu gen va alen cia gen ADH1B trén nhdm mau nghién citu

A % Kiéu gen (N=49) Alen (n=98)
Tan so *1/*1 *1/*2 *2/*2 *1 *2
Nghién ctru nay > 15 29 25 /3
10,2% 30,6% 59,2% 25,5% 74,5%
Hardy- Weinberg 3,312 18,855 26,832
Kiém dinh Chi binh phuong (x?) ¥>= 0,866 p= 0,065

N: s6 ca thé, n: s6 alen trong nhém mau nghién ctru, ADH1B*1/*1 (*1/*1); ADH1B*1/*2 (*1/*2);
ADH1B*2/*2 (*2/*2)
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Tir két qua xac dinh trinh ty doan gen ADH1B tir 49 mau nghién ctu, chang toi tién hanh
phan tich tin sé kiéu gen dua trén su xuat hién cua alen *1 va *2. Két qua tan sb kiéu gen va alen
*2 gen ADH1B cua 49 mau duoc trinh bay ¢ bang 1.

Bang 1 cho thay, gen ADH1B c6 kiéu gen dong hop tir dot bién *2/*2 vai ty I¢ cao nhat 59,2%
(N=29), kiéu gen di hop *1/*2 ding thir 2 voi ty 1€ 30,6% (N=15), kiéu gen dong hop tur kiéu dai
*1/*1 ¢6 ty ¢ thap nhat 10, 2% v6i S truong hop. Dua trén tan s6 kiéu gen cua mau nghién ctw,
chung t6i da xac dinh dugc sé ca thé mang it nhat mot alen bién thé *1 1a 25,5%, bién thé *2 la
tuong d6i 1on chiém 74,5% ca thé (N=44). Tir d6, kiém dinh véi dinh luat can bang di truyén
trong quan thé cho két qua tan s6 alen *2 dwoc duy tri on dinh trong quan thé va tuan theo dinh
luat Hardy Weinberg véi x* = 0,866 va p= 0,065. Diéu nay chang to tan 30 alen *2 da duoc di
truyén 6n dinh trong quan the va nhém mau nghién ctru du dai dién cho quan thé ngudi Viét Nam
(p>0,05).

3.3. So sanh tan sé alen ADH1B*2 ciza nhém mdu nghién cieu véi cac nhom qudn thé nguoi ¢
cdc nwdce chiu A da dwoc cong bo

Alen *2 duoc cho rang c6 hoat tinh chuyén hoa rugu cao hon so véi *1. Do d6, ngudi ¢6 alen
nay sé tao ra du luong acetaldehyde cao hon. Hau hét cac cong bd nghién ciu trén thé giéi cho
thay, alen *2 c6 tan s rat thip ¢ dan sé cac nuéc thuoc chau Au, chau My va gan nhu bang
khéng ¢ dan sé chau Phi. Tuy nhién, bién thé nay cd ty 1é cao & dan sé cac nudc chau A, dac bigt
1a cac nuéc Pong A [1], [9], [10]. Vi vay, ching toi tién hanh so sénh tan sé alen *2 cua nhom
nguoi Viét Nam trong nghlen cliru nay vm cac quan thé ngudi o cac nude chau A da cong b, $6
lwong mau nghién ciru cia méi nhém quan thé duoc lya chon so séanh Ién hon hodc bang 30 (N >
30). Két qua so sanh duogc thé hién & bang 2.

Bang 2. So sanh su phan bé tan sé kiéu gen va tan so alen *2 ciia gen ADH1B
giza nhém quan thé nghién ciu va cac di liéu diroc cong bé triede ddy

Kiéu gen ADH1B Alen ADH1B

Quinthé  Tailigu tham khao N *1/*1 *1/*2 WA
N % N 9% N % (%)

Nghién ctu nay 49 5 102 15 306 29 5972 255 74,5

Viet Nam [12] 42 25 595 15 375 2 47 7114 226
Uzebkistan [13] 161 84 522 62 385 15 286 714 286
Trung Quéc [14] 480 24 5 168 35 288 60 225 775

Nhat Ban [15] 768 36 47 250 337 473 616 215 785

An Do 167 142 8 17 102 8 48 901 99

Philippines 57 11 193 23 404 23 404 395 605

Han Quéc [16] 177 7 4 55 31 115 65 195 805

Malaysia 65 11 169 31 477 23 354 408 502

Thai Lan 111 51 46 46 414 14 126 667 333

N: s¢ cd thé trong cac cong trinh nghién cizu ve bién thé gen ADH1B (rs1229984) dd cong bo

Tir bang 2 cho thay, hau hét dan sé cac nuéc Chau A déu c6 tan sé alen *2 cao hon *1, ngoai
trir ngudi An Do c6 tan sb alen *2 cao vai sy khéc biét nho so vai cac nuée chau Au, chau My va
chau Phi. Tan sb alen *2 ¢ cac nuéce chau A dao dong tir 9,9 - 80,5%, cao nhét 1a ngudi Han
Qudc (80 5%) va nguoi An D06 1a thap nhit (9,9%). Nhoém quan the nguoi Viét Nam trong nghién
ctru ndy c6 tan sb alen twong ddi cao, dung thir 4 trén nhém quan thé & 9 nuée chau A so sanh.
Piém dang chu y 1a két qua nghién ctu cia ching toi co su khac biét 16n so véi cdng bé trudc
day khi nghién cttu alen *2 ¢ nguoi Viét Nam [12]. Nhom nghién ctiu Iron va dong tac gia
(1992) cho rang, alen *2 (22,6%) chi gan bang 1/3 so véi alen *1 (77,4%), trong khi nghién cau
cua ching t6i thu duoc két qua nguoc lai, alen *2 (74,5%) cao gan gip 3 lan so véi alen *1
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(24,5%). Két qua nghién ctu cua chiing t6i 1a co s¢ dinh hudng cho viéc ma rong pham vi nghién
ctru nham phuc vu cong tac cham soc sirc khoe cong dong.

Nhiéu cong bé trén thé gidi da tap trung nghién ctu mdi lién quan cua bién thé gen ADH1B
véi mot s6 bénh. Nghién ctru cua Yoshimasu va dong tac gia (2014) cho rang, kiéu gen *1/*1 ¢6
lién quan dang ké dén viéc ting nguy co mic cac roi loan tam than, dac biét & nguai ¢6 rdi loan
sir dung ruou [17]. Ngoai ra, ruou duoc cho 1a mot yéu t6 nguy co chinh ciia ung thu biéu mo té
bao vay thuc quan (oesophageal squamous cell carcinom - OSCC), loai phd bién nhat cua ung
thu thyc quan (oesophageal cance - OC) trén toan thé gisi. Phan tich cua Hashibe va dong tac gia
(2008) cho ring, nhiéu gen ADH c6 thé lién quan dén nguyén nhan ung thu dudng tiéu héa trén,
trong khi cac bién thé gen ADH1B ¢4 vai trd bao vé [18]. Theo nghién ciru tong hop caa Matejcic
va dong tac gia (2017), da hinh gen ADH1B énh hudng dén nguy co mac OSCC. Trong s6 nhiing
nguoi hut thudc, kiéu gen *1/*1 c6 ti Ié cao ¢ nhitng nguoi mac OSCC va cao hon dang ké &
nguoi uong rugu so Véi nhimg ngudi khong udng ruou. Do d6, alen *2 duoc cho rang c6 vai tro
bao vé ddi voi nguy co mac OSCC [19]. Ung thu da day (Gastric cancer - GC) la mét trong
nhitng bénh ung thu dudng tidu hoéa duoc chin doan thudng xuyén nhéj[ va cb nguy co tir vong
cao. Nghién ciru gan day cua Ghosh (2017) ¢ bénh nhan da day nguoi An Do véi da hinh ¢ gen
ADH1B c6 thé lién quan dén nguy co miac GC [20]. Do do, chung t6i cho rang can nghién ctu
nhiéu mau hon dé 1am rd sy di truyén cua alen *2 trong qUan thé nguoi Viét Nam va méi lién
quan véi mot s6 bénh phd bién ¢ nguoi Viét Nam duoc chan doan lién quan dén ruou.

4. Két luan

Nghién ctru nay da xac dinh duoc bién thé *2 & nhém 49 nguoi Viét Nam sinh song tai thanh
pho Thai Nguyeén, tinh Thai Nguyén co trong kiéu gen di hop *1/*2 va dong hop (*2/*2) vei tan
s6 twong Gng la 30,6% (N=15) va 59,2% (N=29). Tan s alen cua bién thé *2 trong quan thé
nghién cau 1a tuong ddi 16n (74,5%). Piém dang chu y 1a két qua nghién ctiu cia ching toi co su
khéc biét 1on so voi cong bd trude day khi nghién ciru alen *2 ¢ nguoi Viét Nam. Do dé, chung
t6i cho rang can nghién ctu nhiéu mau hon dé 1am rd su di truyén cua alen *2 trong quan thé
nguoi Viét Nam.

Loi cam on
Nghién ctru nay dugc thyc hién véi sy hd tro vé co so vat chét va thiét bi cua truong Dai hoc

Khoa hoc — Dai hoc Thai Nguyén va Vién Nghién ciru hé gen - Vién Han 1dm Khoa hoc va Céng
nghé Viét Nam.
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