Nghién rugu, udng rugu va khong thé uéng rwou: Anh hwéng cia di truyén hodc vin héa?

Bai: John HT Luong & Tén That Di
(Khao ctru khoa hoc Sinh Hoéa Y Khoa “Biomedical”)

Tom lugc

Nhimng nguoi nghién rugu ndng c6 nguy co mic nhiéu hau qua bét loi cho sirc khoe, bao gdém
nghién rugu, ton thuong gan, bi nhiéu loai ung thu va cac bénh khac. Tuy nhién, mot sé nguoi
duong nhu c¢6 nguy co cao hon nhitng ngudi khac.

Ruou chi yéu duoc chuyén hoa boi hai enzym (enzyme); alcohol dehydrogenase (ADH) va
aldehyde dehydrogenase (ALDH) trong gan, dugc ma hoa (encoded) bdi cac gen (gene) khac
nhau véi sy phan b dan toc khac nhau. Cac enzym ndy oxy héa (oxidize) phan tir rugu
(CH3CH20H) thanh nuéc (H20) va carbon dioxide (CO2). M6t s6 bién thé enzym nay oxy hoa
ruou hiéu qua hon hodic kém hon nhimg bién thé khic. Téc do ma moi ngudi hip thu
(absorption), phan phdi va chuyén hoa rugu thay doi nhiéu nhu ba hodc bdn 1an giita cac ca nhan.

Nhimng alen, su bién d6i ciia ciing mot sy lién tiép cac nuclédtit & ciing mot vi tri trén phén tir
ADN dai, (allele- a variation of the same sequence of nucleotides at the same place on a long
DNA molecule) ADH hoac ALDH nao ma mot nguoi ubng ruou mang anh hudng dén muc do
ubng ruou va nguy co nghién ruou? Enzym ADH nhanh hodc enzym ALDH chiam gy ra sy tich
tu acetaldehyde ddc hai, dan dén do blirng mat, budn ndn va nhip tim nhanh.

Su khac biét di tmyen trong cic enzym nay ciing c6 thé gitp giai thich tai sao mot s6 dan toc co
ty 16 co cac vin dé lién quan dén rugu cao hon hodc thip hon. Mot bién thé (variant) ciia enzym
ADH pho bién (common) ¢ ngudi gbc Trung Quoc Nhat Ban va Han Qudc nhung hiém gip ¢
nguoi goc chau Au va chau Phi. Khoang 15 dén 25% ngudi chau Phi mang bién thé ADH
chuyén héa rugu thanh acetaldehyde rat hiéu qua, trong khi chimg nghién ruou & ngudi My goc
Phi c6 thé 1a do hai bién thé ctia enzym ALDH. Cac bién thé khong mé hoa (noncoding variants)
trong ca gen ADH va ALDH ciing c6 thé anh huong dén qué trinh chuyén hoa ruou nhung
nhitng bién thé ndy van can dugc nghién ciru thém.

41 Bai khao ctru khoa hoc dd duoc nhic dén trong bai nay.
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«  Phan tmg cua ndo dbi véi rugu
«  Cac bénh lién quan dén udng nhiéu ruou

Gi6i thigu:

Tét Viét Nam dang dén gan va chung ta s€ cung vdi ban bé va nguoi than an ming nam méi
bang do6 an va thirc uong bén canh cac moén an truyén thong ctia Viét Nam. Tat nhién, d6 udng co



con s€ dugc bao gobm nhu rugu vang dd/trang, ruou manh, rugu gao (sake hodc rugu dé), ruou
trang miéng va tham chi ca bia.

Nguwoi Viét Nam uong bia (Getty Images)

Tai Hoa Ky hodac Canada, mot thire ubng "tiéu chuan" c6 0.6 ounce hoac 17 g (1 ounce = 28.35
g) con nguyén chat. Do d6, dinh nghia nay tuong tmg voi luong con thudng cé trong cac loai dd
ubng pho bién sau: 12 ounce (mot lon) bia, 8 ounce rugu mach nha, 5 ounce (mét ly trung binh)
ruou vang va 1.5 ounce (mdt 1an udng) rugu manh hodc ruou chung cat 80 do (40% nong do
cdn) [1]. Nong do con trong mau (BAC) tdi da hop phap ddi v6i nguoi duoce cap phép lai xe 1a
80 mg (miligam) rugu trong 100 mL (mililit) mau hodc 0.08 % nhung chi 0.05 % & Utah.

Mirc d6 con s& phu thudc vao can ning, giéi tinh va dan toc cua ngudi udng, tuy nhién, c6 mot
quy tic an toan cho nam gioi uéng rugu: 1 ly mdi gio. Trong luong co thé cling dong mot yéu t6
quan trong [2]. Vi dy, ndng do con trong mau 1a 0.03% sau mot lan uong dugc quan sat thdy d6i
v6i mot nguodi udng ruou nang 150 pound (68 Kg). Ruou roi khoi co the v6i toe do trung binh 1a
0.015 g/100mL/gio, twong dwong voi viée giam mirc BAC cua ban xudng 0.015 %/gid [2]. Do
do, sau mot gio, nguoi uoéng rugu s€ co ndng do con trong méu 1a 0,01% va sau hai gio, ndng do
cdn trong mau cua anh ta s& gan nhu khong co.

Lai xe véi BAC tir 0.08 % trd 1én 1a vi pham hinh sy (lién bang) va cac hinh phat rat nghiém
khic. Mirc d6 nay duoc coi 1a bi suy yéu vé mit phap Iy & Hoa Ky, tuc la 1ai xe du6i anh huong
ctia chét kich thich (DUI — Driving Under the Influece). Mot 5O chuong trinh phin mém
(software) ciing c6 san dé uwdc tinh BAC trong mau sau khi udng ruou, vi du:
https://smartserve.ca/bac-chart/. Vi may tinh BAC nay, mét nguoi dan 6ng c6 khéi lugng co thé
150 1bs ubng mot ly (5 oz) mdi gio s& dan dén ndng d6 con trong mau |a 0.01%. Tuy nhién, voi
hai ly (10 0z) mdi gio, BAC tré thanh 0.04 % va véi 3 ly (15 oz) mdi gid muc BAC 1a 0.06 %
va voi 4 ly (20 oz), BAC 14 0.1 %, vugt qua gidi han phap ly 1a 0.08 %.



https://smartserve.ca/bac-chart/

Sau khi uong ruou, su hap thy rugu vao mau va cac moé (tissues)- chang han nhu tim, no va co
bap—duoc tiép xuc v6i nong do con glong nhu trong mau. Ngoai 1¢ 14 gan, noi nhiém (exposure)
nhiéu hon vi mau dugc nhan tryc tiép tir da day va rudt non qua tinh mach ctra (portal vein).
Ruou khuéch téan (diffusion) kha cham, ngoai trr vao cac co quan cd ngudn cung cap mau doi
dao nhu ndo va phoi. Khodng 95 % rugu duoc gan giai doc thanh nuéc va CO2, va phan tng nay
phu thudc vao thoi gian. Phin con lai cta ruou dudi dang khong d6i dugc loai bo thong qua bai
tiét ruou trong hoi thd, nudc tiéu, mo héi, phan, sira (nir) va nudc bot.

Ngudi chau Au c6 vé 13 nhitg ngudi nghién rugu nang khi cé 10 qudc gia véi mire tidu thu rugu
cao nhat nim 2019 1a [3]: Cong hoa Séc — 14.26 (lit rwou nguyén chit binh quin dau
nguoi/nam); Lat-vi-a (Latvia) — 13.19; Mon-do-va — 12.85; Ptic — 12.79; Litva — 12.78; Ireland —
12.75; Tay Ban Nha — 12.67; U-gan-da — 12.48; Bun-ga-ri — 12.46; va Liuc-xam-bua — 12.45.
Nguoi Uce véi 10.36 udéng nhiéu hon ngudi My 9.97 va ngudi Canada 8.81. O chau A, nguoi
Nhét 10.09 chu yéu 1a nam gidi, udng nhiéu hon ngudi Han Quéc 8.45, Viét Nam 7,93 va Trung
Quoc 6.04.

Khi ban bi canh sat chin lai va huéng din théi hoi thé vao may kiém tra hoi thé bén duong,
BAC cua ban s€ dugc may phan tich hoi thd danh gia la

- Khong say ruou (Pass: dudi 0.04 % hodc 0.05 % tuy khu vuc)

- Canh cdo (Warning: tir 0.05 % dén 0.08%),

- Pang say rugu (Fail: cao hon 0.08%).

Dai hoc UC Davis (University of California Davis) c6 mdt trang mang cho biét vé néng do con
trong mau (BAC): https:/safeparty.ucdavis.edu/watch-your-bac cho cac ngudi can nang tir 100
Ibs dén 300 lbs.
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Hinh 1. Bing wdc tinh nong dé trong mdu cho nguweoi nang 150 Ibs
(vung mau vang la khong say ruou — source: UC Davis)

Ban s& bi bét vi lai xe voi BAC trén 0.08 % va phai kiém tra hoi thé chinh xac hon tai don canh
sat gan nhat. Can luu réng c6 mot luong rat nho ruou trong hoi thd cua con nguoi. Chi khong
khi ¢ phan sau nhat cua phoi (tai phé nang- alveolar sacs) tiép xtic v&i ruou néu co trong mau.
Do d6, c6 mot trang thai can bang gilra rugu trong khong khi thé ra va rugu trong mau. Ty 1€ con
trong mau/hoi thd c6 thé thay doi tir 1800:1 dén 2500:1 giita va trong ting ca nhan, tily thudc
vao kiéu thd, do sau cua hoi thd ra va thoi gian sau khi udng khi cac xét nghiém dugc thyc hién.
Trong giai doan sau hap thu cia cac dudong cong BAC, ty 1é ruou trong hoi thé trong mau
~2100/2300:1 da duoc xac dinh trong nhiéu nghién ctru. Ty 18 nay dugc sir dung trong nhiéu
may phan tich ndng d6 con trong hoi thd dé tinh toan ndng d6 con trong mau dya trén nong do
etanol trong khong khi thd ra. Trong phong thi nghiém, phan tich nong d6 con trong méau chinh
xac hon.

Moi nguoi tré nén nodi nhleu phan khich (elated) va hung hing & nong do trén 100 mg/100 ml va
sau d6 c6 thé ngimg uong ruou vi budn ngu. Hau “qua (“nén nao”) bao gom mat ngu, tiéu dém
(nocturia), mét moi, budn noén va dau dau. Néu tiép tuc udng ruou, cé thé xay ra tinh trang noi
lap (slurred speeches) va di khong vimg ¢ murc khoang 200 mg/100 ml va co6 thé dan dén mét y
thire. Nong do 400 mg/100 ml thudng gy tir vong do rung tAm that- mot loai nhip tim khong déu,
rdi loan nhip tim (ventricular fibrillation- a type of irregular heart rhythm, arrhythmia), suy ho
hap hodc hit phai chat nén (diéu nay dic biét dé xay ra khi uéng thudc cing véi rugu).



Nguoi Au My co thé uéng nhiéu ruou va dé bi nghién rugu hon. Joan Bennett Kennedy, phu
nhan cua Thuong nghi si Teddy Kennedy, la mét vi du dién hinh cho viéc lam dung ruogu dan
dén ton thuong than [4]. Tat nhién, ching nghién rugu c6 thé phat sinh tir ca yéu t6 sinh hoc va
van hoa x3 hoi. Nguoi gde A ludn c6 mirc ¢ nghién ruou thap hon nhung khuynh hudng nghién
ruou cao hon [5] so voi cac nhom dan tdc khac [6,7]. Thoat nhin, cac gia tri van hda ciua nguoi
chau A nhin manh viéc udng rugu didu do. Nguoc lai, thuyét “di truyén cho riang ngudi chau A
c6 phan tng sinh ly khac véi ruou. Két ndi sy phan d6i nay, Sue va Nakamura [8] (1984) da cho
rang ty 1é tiéu thu rugu thip & nguoi chau A la do su tuong tac gitra cac yéu t6 van hoa va sinh ly.
Khoang mét nira nguoi Trung Qudc, Nhat Ban, Han Qudc va nhimng ngudi chau A khéac bi “bdc
hoéa” sau khi uong moét lugng ruou vira phai [9]. Phan ing nay, méc du dugc ghi lai trong tho ca
Trung Qudc tir thé ky thir nhat truge Cong nguyén, lan dau tién dugce bao cdo trong tai liéu khoa
hoc vao nam 1972 [10]. Mot s6 ngudi nghién rugu cd nguy co bi ton thuong gan, nhiéu loai ung
thu va chimg nghién rugu cao hon nhiing nguoi khac. Ngugce lai, mot s6 nguoi A Chau khéng
thé uong bat ky luong rugu nao. Bai viét nay s& néu bat qua trinh chuyén hoéa ruou cua gan va
cung cip mot sd 1y do dang sau ching nghién rugu, phan img do bung mat ¢ nhimg ngudi udng
ruou & phuong Pong va cac bénh lién quan dén viéc udng qua nhidu ruou.

Giai doc (detoxification) rugu:

Chung ta udng bét ctr thir gi, co thé chung ta déu két thic bang mot phan tr nho, CHsCH.OH,
duogc goi 1a ethanol, va hiy nhd nhiing gi chiing ta da hoc & truong trung hoc, nhiéu hop chat hiru
co s& bi oxy hoa dé tro thanh nudc (H20) va CO> (carbon dioxide). Ethanol dugc hap thu boi
dong mau va cac mo khac. Trong co thé chung ta, ethanol dugc chuyén héa béi hai enzym trong
gan. Loai thir nhat 1 alcohol dehydrogenase (ADH), chuyén d6i ethanol thanh acetaldehyde
(CH3-CHO), trong khi loai thir hai 1a acetaldehyde dehydrogenase, chuyén ddi acetaldehyde
thanh axetat (CHsCOOH) va cudi cing thanh CO2 va nudc (Hinh 2).

Mot loai enzym khac, cytochrom Paso (vi du: CYP2E1), chi chuyén hoa mot phan nho
ethanol dugc tiéu héa. Tuy nhién, enzyme nay chi hoat dong sau khi mot nguoi ubng mot luong
16n ruou va catalase chi chuyén héa mot phan nhé ruou trong co thé [11]. Paso loai bo luong con
du thtra ¢ nhitng nguoi nghién rugu nang va giai thich cho “su khoan dung” (tolerance) & nhiing
nguoi nghién rugu lau nam. Oxy hoda ethanol boi ADH, MEOS va catalase la acetaldehyde.
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Hinh 2. Qua trinh oxy hoa ruou (ethanol) thanh nuwoc (H20) va carbon dioxide (CO:z) boi hai
enzyme: alcohol dehydrogenase (ADH) va acetaldehyde dehydrogenase (ALDH) — (source: JL)



Ca hai ADH va ALDH déu ton tai & cac dang khac nhau (tirc 1a isoenzyme) trong co thé.
Isoenzyme 1a nhom enzyme thuc hién cling mét phan ung héa hoc nhung cé thanh phan axit
amin hoi khac nhau va cac dac tinh dong hoc khac nhau. Do d6, c6 nguoi uéng duoc nhiéu, co
ngudi khong udng duoc do ubng cé con (thudng do bimg toan than hodc do da mit), tiy thudce
vao hoat dong oxy hoa cua ADH va ALDH trong co thé ho. Téc db tiéu thu rugu s€ phu thude
vao toc do co thé chung ta c6 thé loai bo ethanol. Khi uéng nhiéu ruou, nguoi ubng s& tho nang
nhoc va thuong xuyén vao nha vé sinh dé thai nudc va CO2 ra khoi co thé. Ruou duoc biét dén
nhu mot chat 1am di tiéu — no tac dong 1én than khién ban di tiéu nhiéu hon luong nudc dugc nap
vao. Tom lai, rugu lam giam san xudt hormone vasopressin, khién than dwa nudc truc tiép vao
bang quang thay vi tai hép thu vao co thé. Do d6, bang quang ctia ban day chét 1ong nhanh hon
binh thudng. Do mat nude, nhitng nguoi nghién rugu ning thuong bi dau dau.

That vay, rugu vang noi riéng 13 mot loai d6 udng ¢ con co lién quan dén ching dau dau tir thoi
co dai, khi Celsius md ta con dau dau sau khi uéng ruou. Anders Celsius, (sinh ngay 27 thang 11
nam 1701, Uppsala, Thuy Dién, mat ngay 25 thang 4 nim 1744, Uppsala), 1a mot nha thién vin
hoc da phat minh ra nhiét do Celsius (thuong dugc goi la centigrade scale, C).

Téc do oxy héa rugu (V) cua enzyme s& phu thugc vao lugng rugu hép thu [S], tong luong ADH
hodc ALDH trong co thé [Ettal] ciia co thé (drinker) va mot sé dic tinh cta enzyme

keat 12 56 14n thay ddi (turnover number), cho chl'mg ta biét c6 bao nhiéu phén tir rugu dugc
chuyén thanh san pham bi oxy hoa trong mot don vi thoi gian va Km 1a sb Michaelis-Menten hay
s0 bdo hoa (saturation number) cua enzyme. RS rang trong phuong trinh nay, toc do oxy hoa
ruou nhanh voi Km thap nhung véi keat cao. Bat ké mot nguoi tiéu thu bao nhiéu, co thé chi ¢o
thé chuyén hoa mot lugng ruou nhat dinh moi gio. Luong do rat khac nhau giita cac ca nhan va
phu thudc vao nhiéu yéu tb, bao gom kich thudc gan va khdi lugng co thé.

Vai tro cua alcohol dehydrogenase (ADH)

ADH c¢6 khéi lugng phéan tir 170 kDalton bao gdm 347 gbc axit amin va co it nhat 7 bién thé
ADH (hodc alen) da duoc blét véi toc do trao d6i chat khac nhau dugc phan anh boi Km va keat.
Alen ADHIB*1 ma hoa tiéu don vi 1 c6 arginine (Arg) ¢ vi tri 48 va 370 va day dugc chi dinh
1a alen tham chiéu. Hau het nguoi da trang c6 enzyme thong thuong bao gom tleu don vi B1
thong thuong, trong khi gan 90% ngudi A Chau c6 enzyme khong dién hinh bao gdém tiéu don vi
B2 khong dién hinh (Bang 1).

Bang 1. Béc tinh dong hoc ctia Alcohol Dehydrogenase (ADH) [12]

Tén gen chinh thirc/tén | Amino acid khac | Km [mM] | Turnover | kcat/Km
protein/tén cii biét [s] [mMs!]
ADHIA/ o /(ADHI) 4 3

ADHIB*1/ BI/(ADH2) | Arg48, Arg370 | 0.05 4 80
ADHI1B*2/B2 His48, Arg370 0.9 350 389
ADHI1B*3/ B3 Arg48, Cys370 40 300 7.5
ADHI1C*1/1 (ADH3) Arg272, 11e350 1 90 90




ADHIC*2/2 GIn272,Val350 ] 0.6 40 67
ADHI1C*/352Thr Thr352 - -

ADH4/ (ADH4) - 30 20 0.67
ADHS/ (ADHS5) _ >1000 | 100 <0.1
ADH6 (4DH6) - -

ADH7/ (ADH7) 30 1800 60

NB: Cys = cysteine; Gln = glutamine; Val = valine; and Thr = threonine

- ADHIA, ADHIB va ADHIC c¢6 lién quan rat chit ché véi nhau; ching ma hoa (encode) cic
tiéu don via,Bvay, chiém phan 16n kha nang oxy hoa ethanol trong gan [13,14].

-Trong sO nhitng nguodi My tré tudi khoe manh 1a dong hop tor vé ADHIB*1 (céc alen tham
chiéu-reference allele), tuy nhién, ty 18 loai bo ethanol thuc té da dugc chimg minh 1a khac nhau
khoang bdn 1an [15]. Cac yéu t6 gop phan khac 1a kich thudc gan va su khac biét trong biéu hién
gen (differences in gene expression).

-Alen ADH1B*2 dugc tim thdy v6i tan suat cao & nguoi Pong A. Trong sé nhiing nguoi gdc Do
Thai, alen ADH1B*2 duoc tim thdy rat vira phai.

- ADH4 ma héa n-ADH goép phan dang ké vao qua trinh oxy hoa ethanol & ndng d6 cao hon.

- ADH5 mi hoa y-ADH, mét formaldehyde dehydrogenase biéu hién phd bién véi &i luc
(affinity) rat thip véi ethanol.

- ADH6 mRNA c¢6 trong gan cua thai nhi va nguoi truong thanh, nhung enzyme nay chwa duoc
phén 1ap tir md (fissue) va nguoi ta biét rat it vé no.

- ADH7 mi héa 6-ADH, gbp phan vao qua trinh oxy hoa ca ethanol va retinol.

Mot ngudi co thé c¢o nhidu bién thé va dua trén gia tri kea/Km (Bang 1), c6 mot sd truong hop
(case) khac nhau:

(i) Pbi v6i ngudi udng ruou dong hop tir (homozygous) vé cac alen ADHIB*1 va
ADHIC*2, tong kha ning oxy hoa ethanol (TEOC) bang khoang 80 % so v6i ngudi dan ong
ddng hop tir vé cac alen tham chiéu (reference alleles) (ADHIB*1).

(i1) Déi véi ngudi udng rugu dong hop tir vé cac alen ADH1B*2 va ADHIC*1, TEOC cao
hon gan tam 1an so véi ngucn dan o6ng dong hop ti Ve céc alen tham chiéu (ADH1B*1).

(i) Dbi véi ngudi udng rugu dong hop tor vé cac alen ADHIB*3 va ADHIC*1, TEOC
gan gp doi so voi ngudi dan 6ng ddng hop tir vé cac alen tham chiéu (ADH1B*1).

Do do, sy hién dién ctia alen ADHI1C*2 s¢€ lién quan dén kha nang oxy hoda gidm nhe, trong khi
su hién dién ctia alen ADH1B*2 va ADH1B*3 s lién quan dén kha ning oxy héa cao hon déng
ké (nghia 1a qua trinh oxy hoa ethanol thanh acetaldehyde nhanh hon). Khoang 15 dén 25 %
ngudi My goc Phi c6 ADH1B*3 [16], chat nay chuyén hoa ruou thanh acetaldehyde rat hiéu qua,
dan dén nong do acetaldehyde tang cao khién viéc udng ruou tré nén kho chiu [17]. Co 1§,
enzym ndy bao vé ho chdng lai ching nghién ruou [18].

Vai tro cua aldehyde dehydrogenase (ALDH)
Enzyme thr hai, acetaldehyde dehydrogenase (ALDH) ciing dong vai trd quan trong dé

oxy hoa acetaldehyde thanh acetate. Nong do acetaldehyde ting cao, mot san pham phu c6 kha
nang phan ung cao va c6 kha nang giy doc trong mau va mo, gy ra phan tmg doé bung mat [19].



Hai co ché (mechanism) c6 thé gbp phan lam ting ndng d6 acetaldehyde: ADH san xuat
acetaldehyde cao hon binh thuong hodc ALDH phan huy acetaldehyde cham hon binh thuong.

ALDH c¢6 bbn isoenzym: ba i isoenzym chu yéu ton tai trong té bao chat cua té bao (ALDHLI) va
mot—duogc goi 1a ALDH2—nam trong cAu tric san xuat ning luong cua té bao, ty thé. Vai tro
ciia ALDHI trong qua trinh chuyén hoa acetaldehyde khong dugc biét rd vi su thiéu hut cta nd
rat hiém. Tuy nhién, ALDHI c6 thé dong mot vai trd quan trong trong qua trinh chuyén hoa
acetaldehyde trong mau [20]. Hai bién thé ctia enzym ALDH, ALDH1A1*2 va ALDHIA1%3, ¢6
thé lién quan dén ching nghién ruou & nguodi My gbe Phi [21].

ALDH2 chiu trach nhiém cho hau hét qua trinh phan huy acetaldehyde trong té bao. Gen ma hoa
isoenzyme ALDH2 dugc goi la ALDH2. Gen nay ton tai trong hai bién thé hodc alen. Mot alen,
ALDH?2', ma hoa mot tiéu don vi enzym chirc nang (functional); alen con lai, ALDH?2?, chira mot
thay doi nho trong gen va do d6 ma héa mot tiéu don vi khiém khuyét (defective) gdy ra tinh
trang thiéu ALDH. Do do, rugu gy do bung mat va cac tri¢u chimg khac lién quan dén nhay
cam voi ruou chi yéu 1a do thiéu hut ALDH2 [19].

Cac thanh phan ALDH cua gan cing khac nhau gitra nguoi da trang va ngudi A Chau [22] vi hau
hét tat ca nhitng nguoi goc da trang va nguoi My goc Phi déu dong hop tir vé alen chirc ning
ALDH?2'. Tuy nhién, trong sb nhimg nguoi chau A, chi c6 khoang 50 % la dong hop tu
(homozygous) d6i véi ALDH2' va 5 dén 10 % la ddng hop tir dbi voi alen khiém khuyét ALDH2?,
30 dén 40 % la di hop tir (heterozygous) (Hinh 2).

Do d6, khoang 50% ngudi phuong Dong c6 khiém khuyét (defective) ALDH2?, ¢6 thé dan dén sur
tich tu acetaldehyde trong mau, dan dén da 'do bung' (flushing) hoic "do bimng rat nghiém trong"
(severe flushing) hodc gia ting cac triéu ching thuong lién quan dén "mét, yéu, nhirc dau, 6i mira,
dau bao tir, lao dao...". Nhimng ngudi dong hop tir véi ALDH2? rat c6 thé gap phai cac phan ting
sinh 1y nghiém trong (severe physiological reactions) ciia ho khong dung nap ruou co thé giup
giai thich ta1 sao khong ai co kiéu gen néy bi phat hién 1a nghién ruou.
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Homozygous Heterozygous Homozygous

for ALDH2! for ALDH2?
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Hinh 3. Mot cap nhiém sdc thé (source: JL)

Mai nguoi c6 mot cdp nhiém sic thé (chromosome) mang gen ALDH2: m{t tir cha va mdt tir me.
Hai nhiém sic thé c6 thé mang cting mot alen (dong hop ti-homozygous) hodc hai alen khéac
nhau (di hop tir-heterozygous). Phan uing do bimg duoc dic trung boi dong mau chay nhanh dén
da mat, c6 hoic nguc. Cac triu ching khic bao gdém ting nhip tim (nhip tim nhanh-
tachycardia); giam huyét ap (ha huyét ap); dau dau, budn nén va nén. Mau cam khong bi dé mit
va mau xanh lam d6 mt rat traim trong.

Mic du d6 mit khong tu dong 'mién dich' (immunize) mot ca nhan chéng lai viée sir dung ruou,
nhung nhitng ngudi nhay cdm c6 xu hudng uéng it rwou hon, it nhat 1a & nguot A Chau. Tuy
nhién, hién tuong d6 mat khong thé 1a 1oi giai thich duy nhat cho su khac biét vé ty 18 nghién
rugu gitta cac nhom chiing toc khac nhau. Cac yéu t6 van héa xa hoi, moi truong va di truyen
cling phai dugc xem xét. Ty 18 d6 mit ting 1én da dugc phat hién co lién quan dén nguy co gia
dinh phat trién chimg nghién ruou trong tuong lai & nguoi da tring. Pang chi y, nguoi My ban
dia chét vi cac nguyén nhan lién quan dén ruou nhiéu hon bat ky nhom dan toc nao khac & Hoa
Ky, mic du khong c6 su khac biét vé téc do chuyén hoéa rugu va mé hinh (pattern) enzyme giira
ngudi My ban dia va nguoi da trang [23].

Dleu nay cho thay ty 1¢ nghién rugu va cac van dé lién quan dén ruou bi anh hudng boi cac yéu
t6 moi truong va/hodc di truyén khac.

Phan &ng cua nao doi véi ruou:

N&o bi anh hudéng nhiéu nhat khi ngd doc acetaldehyde [24]. Acetate, 13 két qua ctia qué trinh
giai doc acetaldehyde c6 thé di dén ndo, vuot qua hang rio mau ndo-brian blood barrier- (BBB)
va lam suy giam chuc ning van dong bang cach anh hudng dén tin hiéu cia GABA, mot chat
dan truyén than kinh e ché (inhibitory neurotransmitter) nim trong hé thong than kinh trung
wong. C6 mot sb tac dung phu ngdn han da biét lién quan dén ruou, bao gdm nhung khong gisi
han, suy giam kha nang phdi hop vén dong, mat kha niang phan doan va giam kha ning tap
trung/cht y. Rugu gay ra cac van de Ve hoat dong ctia ndo va co thé lam suy giam tri nhé. Song
ndo c6 5 nhom khéac nhau, theo tan sd (frequency) ciia ching véi cac trang thai ndo lién quan
(associated brain states).

- alpha (cham va nhanh; 8-12 Hz): chu y thu dong, rat thoai mai

- beta (12-35 Hz): lo lang chiém uu thé, tich cuc, cha ¥ bén ngoai, thu gidn

- delta (0,4-4 Hz): ngu

- theta (4-8 Hz): thu gian sau (deeply relaxed), huéng noi

- gamma (> 35 Hz):



Bo ndo cua chiing ta sir dung 13 Hz (alpha cip cao hodc beta cap thap) cho tri théng minh “hoat
dong”. Thong thuong, ching t61 thay nhiing ca nhan c6 biéu hién khuyét tat hoc tap va cac véan
dé vé cha y bi thiéu 13 Hz hoat dong & mot sd ving ndo nhat dinh anh hudng dén kha niang dé
dang thyc hién cac nhiém vu sap xép thi tu va tinh toan.

Nhitng thay d6i trong song ndo (vi du: bién d6 cia ching) twong quan v6i nhing thay doi vé
mirc d6 ¥ thirc hodc cac trang thai tim 1y khac nhau. Vi dy, thién (meditation) thudng xuyén lam
tang song alpha — song nao thu gidn clia ban va giam séng beta — song ndo cua suy nghi tich cuc
va hoc tap. D6 1a 1y do tai sao thién thuong duoc khuyén ding dé giam cing thang [25].

Ruou hoat dong nhu mot chit e ché hé than kinh trung wong bang cach budc ndo phai thu gian.
Anh huodng cua cac lidu luong rugu khac nhau ddi voi hoat dong cua cac dai tan sé EEG (dién
nio d6) khac nhau duoc trinh bay trong Bang 2. Céc liéu lugng rugu 16n hon (hon 6 ly), c6 lién
quan dén cam giac an than va budn ngu, tao ra su gia ting bién do cua theta song [26-28]. Tuy
nhién, mac do anh hudng cua rugu nay khac nhau dang ké gira moi ngudi.

Bang 2. Anh hwong cua ruou doi véi hoat dong cua cac dai tan sé dién nédo dé khdc nhau [24]

Frequency Band (Hz) 2-3 drinks e Drinks Over 6 drinks
Delta (< 4)

Theta (4-7.5) Increased Increased
Slow alpha (7.5-9) Decreased Increased

Fast alpha (9-12) Decreased Decreased

(Beta (> 12) Increased

Cac dbi tugng dong hop tir vé alen chirc nang ALDH2' cho thiy phan tmg dién nio d6 (EEG)
dién hinh, bao gom ting theta va hoat dong alpha chdm va giam hoat dong alpha nhanh. Tuy
nhién, & cac d6i tugng di hop tir co mot alen ALDH2? khlem khuyét, hoat dong alpha cham giam
dang ké so voi hoat dong cuia cac d6i tuong dong hop tir vé ALDH2'. M6 hinh dién ndo d6 lién
quan dén ruou nay thay ddi & cac dbi twong di hop tir (heterozygous subjects) phu hop véi su
kich hoat gia ting c6 thé do nong do acetaldehyde tang cao giy ra [29] va khac voi mé hinh duoc
thdy & nhitng ngudi con ciia nguoi da tring nghién rugu [30]. Nhimg phat hién nay cho thiy ring
cac phan Gmg dién ndo dd c6 thé giup do ludng tic dong cua tinh trang nhiém doc cip tinh dbi
v6i hoat dong ciia ndo va cac phan tng do di truyén ddi véi ruou.

Cac bénh lién quan dén uong nhiéu ruwou

Mic du phan 16n qué trinh chuyén hoa ruQu dién ra & gan, mot s6 qua trinh chuyén héa rugu
cling xay ra ¢ cac mo (tissues) khac, bao gdm tuyén tuy (pancreas) [31] va néo, gay t6n thuong
té bao va mo. Ngoai ra, mot lwong nhé rugu duoc chuyén héa thanh acetaldehyde trong dudng
tiéu hoa, khién cac mo nay bi tac dong gy hai cua acetaldehyde [32].



Acetaldehyde khong phai 13 san phdm phu gy ung thu duy nhat ctia qua trinh chuyén héa ruou.
Khi ruou duge chuyén hoa bai CYP2E1, cac phan tir chira oxy c6 kha ning phan tng cao - hodc
cac loai oxy phan tmg (reactive oxygen species: ROS) - dugc 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 [33].

Acetaldehyde 1am hong DNA cua ban va ngan co thé ban stra chita thiét hai. Khi DNA bi hu hai,
mot t& bao c6 thé bt dau phat trién ngoai tam kiém soat va tao ra khdi ung thu. Sy tich tu doc
hai cta acetaldehyde c6 thé 1am ting nguy co ung thu cua ban. it nhat sau bénh ung thu ¢6 lién
quan dén viéc sir dung ruou: miéng va cd hong, thanh quan, thuc quan, gan, rudt két (colon) va
tryc trang (rectum), va va (¢ phu ni¥).

Ubng qua nhiéu rugu s& gay ton thuong gan va sau d6 la bénh gan lién quan dén ruogu (alcohol-
related liver disease -ARLD). Gan rat dan hoi va c6 kha ning tu téi tao, tuy nhién, moi lan gan
loc rugu, mot sd té bao gan s& chét. Viém gan do ruou (khong lién quan dén viém gan truyén
nhiém) duoc gay ra do lam dung ruou trong thoi gian dai hoac nguoi udng rugu hap thu mot
luong 16n ruou trong thoi gian ngan (udng say). T6n thuong gan lién quan dén viém gan do ruou
nhe thuong c6 thé hdi phuc néu ban ngimg udng ruou vinh vién. Xo gan l1a mot giai doan cua
ARLD khi gan bi s¢o dang ké. N6 thuong khong thé dao ngugc, nhung ngimg ubng ruou ngay
1ap tirc c6 thé ngin ngira thiét hai thém va ting dang ké tudi tho cta ban.

Ngoai trir viéc ngimg ubng ruou, hién tai khong co phuong phap dleu tri y té cu thé nao cho
ARLD. Acetaldehyde c6 thé 12 nguyén nhan gy ra mot s6 tac dong vé hanh vi va sinh 1y trudc
day do rugu gay ra [34]. Vi dy, khi acetaldehyde dugc sir dung cho dong vat trong phong thi
nghiém, n6 s& dan dén mat kha ning ph01 hop, suy giam tri nh¢ va buon ngu, nhitng tac dong
thudng lién quan dén rugu [35]. Mot van dé nghiém trong khéc la roi loan phd rugu & thai nhi
(Fetal Alcohol Spectrum Disorder, FASD). Phu nit mang thai uéng nhiéu ruou va dinh dudng
kém c6 thé khién nguoi me chuyén héa ruou chdm hon, khién thai nhi tiép xuc voi lugng ruou
cao trong thoi gian dai hon [36]. Tiép xuc nhidu vdi rugu ciing c6 thé ngan thai nhi nhan dinh
dudng can thiét qua nhau thai [37]. Quan 1y dinh dudng & phu nit mang thai ubng ruou co thé
giup giam mirc d§ nghiém trong cua FASD [38] (25).

Loi ich sirc khoe ciia ruou ¢ thé con gdy tranh cai hodc can tim hiéu thém nhung nguoi ta da luu
¥ rang dan s6 ¢ Phap hap thu nhiéu chit béo bdo hoa (saturated fats) nhung lai c6 ty 1& mic bénh
tim mach twong d6i thap. Hién twong nay dugc goi 1a “nghich 1y Phap — French paradox” va
duogc cho 1a do viéc tiéu thu ruou vang do. Pho mat théi (stinky cheese) va ruou vang do 13 hai
moén an va thirc udng qudc gia & Phap. Tat nhién, rugu vang do s& co cac hop chit hitu co khac,
ngoai ethanol, mot chu dé cua céc cudc tranh ludn thi vi khac.

Mot diém khéc 1a su gia tang tiéu thu rugu ¢ Nhat Ban da tang tir ndm 1979 dén nam 1992, trong
khi ty 1€ ngudi nghién rugu ¢ Nhat Ban mang phién ban gen bao vé ADH1B*2 tang tir 2.5% lén
13% [39]. Do do, ty 1¢ nghién rugu va cac van d lién quan dén rugu c6 thé 1a do cac yéu t6 moi
truong va/hodc di truyén khac.

Van chua 18 1y do tai sao chi 20% trong sb 90% ngudi nghién ruou ning bi gan co nhiéu md
(fatty liver) s€ bi bénh gan ndng hon do rugu va xo gan [40]. Mot lugng nho rugu ciing phan tmg
véi axit béo dé tao thanh este etyl axit béo (fatty acid ethyl esters - FAEE), gdy ton thuong gan



va tuyén tuy (pancreas) [41]. Tuy nhién, chwa dén 10% nhiing nguoi nghién rugu nang phat trién
bénh viém tuy (pancreatitis) do rugu, mot can bénh pha huy tuyen tuy khong hoi phuc. Do do,
ubng rugu khong du dé gay ra bénh. Bén canh thoi quen hut thuoc 14 va céch an udng, su khéc
biét di truyén trong qué trinh chuyén hoéa rugu cé thé 1a mét yéu té gop phan khac.

Két luan

Céc bién thé trong cach co thé phan hily va loai bo rugu bang hai enzym chinh, ADH déng mot
vai tr0 quan trong trong viéc ti€u thu ruou. Nhimg khac biét nho trong hoat dong tuong_ dbi cua
ADH va ALDH c6 thé tao ra sy khac biét dang ké vé nong do acetaldehyde. Vi su can bang tinh
té nay, mot s6 nguoi udng nhiéu hon nhimg ngudi khac va mét s6 nguoi ubng ruou phat trién
cac van dé sirc khoe nghiém trong do udng qua nhiéu.

Cho dén nay, nghién ctru chuyén siu (intensive research) da tap trung vao ADHIB*1 ADHIB*2,
trong khi vai trd ctia cac bién thé ADH khac vin chua dugc hiéu rd. Tuong tu, qua trinh oxy hoa
acetaldehyde boi ALDH chi dién ra manh mé& véi hai bién thé, alen ALDH2' chirc ning
(functional) va alen ALDH2* khiém khuyét (defective).

Tin tie (information) méi vé cac bién thé khac ciia ADH va ALDH s¢& hitu ich trong viéc _phat
trién cac phuong phap diéu tri dua trén su trao doi chét va xac dinh ai c6 nguy co co cac van dé
lién quan dén ruou. S6 luong gen khong lién quan dén chuyén hoa ethanol ngay cang tang cling
anh huong dén rui ro, duoc diéu chinh bdi cac gen khac ciing nhu cac yéu t6 xa hoi va moi
truong.

Ubng rugu vira phai dudng nhu tét cho tim va hé tuan hoan, va co thé bao vé chdng lai bénh tiéu
duong (diabetes) loai 2 va so1 mat (gallstones). Ubng nhiéu ruou 1 nguyén nhan chinh giy tir
vong ¢o thé ngin ngira dugc ¢ hau hét cac quic gia. O My, rugu co lién quan dén khoang mot
ntra s6 vu tai nan giao thong chét nguoi.

Tai sao cac song bai hay moi khach dénh bai udng rugu nhung khong cho dén mire say rugu?

C6 that “NAM VO TUU NHU KY VO PHONG”? - Cau tra 1oi nhanh 148 KHONG va KHONG
BAO GIO.
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