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STRESS OXY HOA VG1 BENH TAT
Nguyén Céng Khanh, Nguyén Hoang Nam
TOM TAT
Stress oxy héa la tinh trang mdt cdn bdng gitia géc tu do hay géc c6 oxy hoat déng va chat
chéng oxy héa. Co thé cdn mét sé lugng géc tu do, géc c6 oxy hoat déng cho hoat déng binh
thuéng. Cdn bdng gita sinh va loai bé géc c6 oxy hoat dong dugc duy tri béi chdit chéng oxy héa.
Chdt chéng oxy héa c6 tdc dung lam chdm hay trc ché hién tuong oxy héa. Nguyén nhén chinh
cta stress oxy héa la nguyén nhdn ngoai sinh, nhu ché dé dinh duéng, ruou, stress, méi trudng
6 nhiém, khoi thudc, tia xa, thudc diéu tri, vdn déng thé luc qud mirc hay khéng da. Stress oxy
man tinh tdc déng t6i phdn tir sinh hoc, nhu peroxide lipid, oxid héa protein, bét hoat enzyme,
bién doéi DNA, réi loan diéu hoa oxy héa khd;, lam tén thuong té bao, mé, dan dén viém nhiém,
nhiéu bénh ly va ldo héa. Stress oxy héa lién quan t6i bénh sinh nhiéu bénh, nhu ,bénh thodi
héa thdn kinh, ung thu, bénh tim mach, bénh xuong-co- khép, réiloan chuyén héa, viém nhiém
man tinh, bénh da, bénh mdt, & nguéi lén va tré em. Biéu hién Idm sang stress oxy héa dang xdy
ra khéng ddc hiéu, nhu méi mét, giam tri nhé, dau ddu, dau méi co, khép, mdt nhin mé, hinh
thanh nép nhdin va bac téc. D€ phdt hién stress oxy héa phéi dua vao mét sé xét nghiém, nhu do
ludng tiéu thu oxy, tim cdc ddu én oxy héa, phdt hién géc tu do, va thir nghiém chdt chéng oxy
héa. Trdnh oxy héa khéng cdn thiét va tang cudng chdt chéng oxy héa da tré thanh chién lugc
cho diéu tri chéng lai tén thuong oxy héa va du phdng stress oxy héa.

Tirkhéa: Oxy hoa, stress, goc tu do, géc c6 oxy hoat déng, chéng oxy héa.

ABSTRACT
OXIDATIVE STRESS AND DISEASE

Oxidative stress can be defined as an imbalance between free radicals or reactive oxygen species
and antioxidants. A certain amounts of free radicals and reactive oxygen species are required to
maintain normal activity. The balance of reactive oxygen species generation and elimination is
maintained by antioxidants. Antioxidants are molecules that significantly delay or inhibit oxidation.
The main causes of oxidative stress are exogenous source such as diet, alcohol, stress, environmental
pollution, smoke, radiation, medication and treatment, excessive or inadequate of physical activity.
Chronic oxidative stress affects to biological molecules, as oxidation of lipid, carbohydrate, enzymes,
and damage of protein and DNA, altered redox regulation, leading to inflammation, a range of
diseases and aging. Oxidative stress is associated with pathogenesis of variety of diseases such
as neurodegenerative diseases, cancer, cardiovascular diseases, bone-muscular- skeletal diseases,
metabolic disorders, chronic inflammation, skin and eyes diseases in adult and children. Clinical
manifestations of occurring oxidative stress are not specific such as fatigue, memory loss, muscle
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or joint pain, decreased eye light, wrinkles and grey hair. Measurements to detect oxidative stress
include oxygen consumption, oxidative markers, free radical detection, and antioxidant assays.
Avoiding unnecessary oxidation, and increasing antioxidants become the strategy to protect against
oxidative stress damage and oxidative stress prevention.
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1.DINH NGHIA

Stress oxy héa la tinh trang mdt cdn bdng giira
géc tu do hay géc c6 oxy hoat déng va chdt chéng
oxy héa.

Binh thudng té bao co thé cé kha nang can
bang trong san sinh chat oxy héa va chat chéng
oxy héa. Stress oxy héa xay ra khi c6 su mat can
bang do tang nhiéu tu do hay géc c¢6 oxy hoat
ddng va /hoac giam chat chéng oxy héa [1].

2.GOCTU DO

Géc tu do la phén tir c6 chira mét hay nhiéu

dién tir (electrons) & vong ngoai cta phan ti. G6c
tu do dugc hinh thanh bang cach mat di, hoac
nhan mot dién t tir mot phan t& khong phai
la géc, hodc la lam gay mét cau néi da héa tri
clGa phan tir khac. Géc tu do c6 thé tén tai déc
lap, phéan ting héa hoc manh trong co thé, oxy
héa nguyén ti khac (chuyén di mét dién ti cta
nguyén td khéc), hay oxy khdr nguyén ti khac
(cho nguyén ti khac mét dién ti). Cé nhiéu dang
géc tu do, hai nhém chinh la nhém c6 oxygen
hoat dong (Reactive Oxygen Species: ROS) va
nhom co6 nitrogen hoat dong (Reactive Nitrogen
Species: RNS).

Bang 1. Cac dang géc tu do

Géc c6 oxy hoat déng Ky hiéu Géc 6 nitrogen hoat dong Ky hiéu
Hydroxyl OH- Nitric oxide NO-
Superoxxide -0, Nitric dioxxide NO,-
Hydrogen peoside H,0, Peoxynitrate OONO-
Peroxyl RO, Nitroxyl anion NO-
Singlet oxygen 10, Dinitrogen trioxide N,O,
Hypochloric acid HOCI Nitrous acid HNO,
Ozone )

Géc tu do ¢6 vai tro sinh ly trong co thé, nhu
phan (ing xuc tadc enzyme, van chuyén dién ti
trong ty lap thé, tai nap tin hiéu, hoat héa yéu
t6 sao ma & nhan, biéu hién gen, va c6 tac dong
chéng vi sinh vat. Cac g6c superoxid va nitric oxid
san sinh tir bach cau hat trung tinh va dai thuc bao
tac déng dén qua trinh thuc bao, gitp té bao hay
diét vi khuan. Tuy nhién thira du nhiéu géc tu do,
cing nhu géc superoxide c6 thé gay ton hai cac té
bao mé xung quanh, khéi dong phan ting viém,
g6p phan lam tén thuong oxy héa phan ti, té bao,
mé, lam phat sinh nhiéu bénh tat va ldo héa [2].

2

Géc ¢6 oxy hoat déng (ROS) la cdc phdn tir c6
oxy phdn uing héa hoc manh trong co thé. Phan
I6n ROS ¢6 ngudn néi sinh trong té bao, dugc san
sinh tirty lap thé, peroxisome, mang huyét tuong,
tuong bao, qua co ché viém nhiém, hoat héa té
bao mién dich, van déng qua murc, thi€u mau cuc
bé, stress tam than, ung thu, nhiém trung va lao
héa. Ngoai ra ROS con c6 ngudn ngoai sinh, ngoai
té bao, do ché do6 an, van déng thé chat, uéng
rugu, nudc - khéng khi 6 nhiém, stress, ion tia xa,
mat ngu [4]. G trang thai binh thudng, ROS la san
pham phu, ROS c6 vai trd sinh ly nhu diét vi sinh
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vat, la thé truyén tin th phat (H,0,), diéu hoa tai
nap va sao ma théng tin, tang sinh va biét héa té
bao. Thira du ROS sé gay tén thuong oxy héa cac
dai phan tir té bao theo co ché truc ti€p hay gian
ti€p; oxy héa lipid, carbohydrate va enzyme; gay
tén thuong protein va acid nucleic, dan téi lam
thuong tén mang té bao, DNA (dut chudi DNA,
doét bién gen, thay déi biéu hién gen), va protein
(két tu, phan doan va Uc ché enzyme) [5].

Co thé can mét sé lugng ROS dé duy tri trang
thai binh thuéng. Sé luong ROS dugc han ché &
mét giéi han binh thudng nhé mét sé hé théng,
nhu hé théng van chuyén dién t, di chuyén
enzyme va phan hdy ROS. Binh thudng, su can
bang vé san sinh ROS va loai bé ROS dugc duy tri

do chat chéng oxy héa dang enzyme va khéng
enzyme [6].

3. CHAT CHONG OXY HOA

Chat chéng oxy héa la nhiing phan ti c6 trong
té bao, lam cham hay tic ché tinh trang oxy hoéa
do cac chat oxy héa. Chat chéng oxy hoa duoc
coi nhu chat phan huy (scavenger) géc tu do. Can
bang gilia chat chéng oxy hoéa va chat gay oxy
héa la co s& cla stress oxy héa. Thiéu hut chat
chéng oxy héa sé dan téi stress oxy héa, gay tén
thuong hay tiéu hay nhiéu té bao co thé. C6 thé
phan cac chat chéng oxy héa thanh hai nhém,
chéng oxy héa dang enzyme (enzyme chéng oxy
héa) va chéng oxy hoa khéng enzyme.

Bang 2. Cac dang chit chéng oxy héa

Enzym chéng oxy héa

Chat chéng oxy héa khéng-enzyme

- Superoxide dismutase (SOD)

- Catalase (CAT)

- Glutathione peroxidase (GPx)

- Glutathione reductase (GR)

- Glutathione-S-transferase (GST)
- Thioredoxyn reductase

- Paraoxanase

- Hemeoxygenase

(1) Duéng chat khang oxy hoa
- Carotenoid
- Vitamin C& E
- Selenium
(2) Chat khang oxy héa chuyén hoéa
- Glutathione
- Acid uric
- Bilirubin
- Ceruloplasmin
- Ubiquinone
- Ferritin
- Transferrin
- Albumin
- Thioredoxin

Co ché bao vé clia chat chéng oxy héa kha da
dang: (1) Kim ham su hinh thanh géc tu do; (2)
Phan hay chat gay oxy héa; (3) Chuyén géc tu
do déc thanh chat it déc hon; (4) Uc ché san sinh
chat chuyén héa gay ddc thi phat va chat trung
gian gay viém; (5) Kim ham phat sinh oxy héa thu
phat; (6) Stia chita cac phan ti bi tén thuong oxy
héa; (7) Khéi déng va kich thich hé théng bao vé
chat ch6ng oxy héa néi sinh. Nhu vay, chat chéng
oxy héa c6 vai tré kim ham géc tu do, tic ché hinh
thanh cac chat c6 oxy hoat déng (ROS), duy tri
ndi méi oxy héa khir, va slra chita co ché pha hay

phan t sinh hoc do ROS gay ra. Chat chéng oxy
héa con kiém soat cac yéu t6 sao ma di truyén &
nhan, nhu Nrf2, AP-1, NFxB, p53, NFAT, qua su xic
tac chia cac yéu té dap ing khang oxy héa (ARE:
Antioxidant Response Elements). Bang tat ca
nhiing co ché trén chat chéng oxy héa bao vé co
thé khai stress oxy héa.

Cac enzym chéng oxy hoa cé trong moi té
bao co thé, gém 3 nhém I6n la catalase (CAT),
superoxide dismutase (SOD), va glutathione
peroxidase (GPx), déng vai trd quyét dinh trong
viéc duy tri ndi méi (hemeostasis) trong té bao.
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Su khéi dong cta cac enzyme nay phan anh cé
su dap ing dac hiéu vai stress oxy héa do chat 6
nhiém [7]. SOD la chat phan huy géc superoxide,
chuyén cac g6c nay thanh H,0,. Catalase c6 trong
nhan té bao va vi khuan déng vai trd chéng oxy
héa la lam giam tich tu H,0,. Vai tro6 cGa GPx la
kht hydrogen peroxide, lipid hydroperoxide va
cac hydroperoxide hitu co khac [8]. Glutathione-
S-Transferase (GST) la cac enzyme khd doc [9],
khit cdc hop chat déc té bao, doc véi gen, bao vé
chdng lai tén thuang oxy héa cac mé [10].

Cac chat chéng oxy héa khéng enzyme
cling ¢6 vai tré quan trong trong bao vé chéng
lai stress oxy héa. Thiol thuong dugc coi la chat
hang dau bao vé chéng lai stress oxy héa. Thiol
gan hodc khong gan protein la chat khi, bao vé
chéng lai phan I6n chat 6 nhiém vé co, thong qua
nhém - SH. Glutathione la chat ch6ng oxy héa té
bao chinh duy tri oxy héa khir [11]. Acid ascorbic
¢6 thé khir va trung hoa ROS [12]. Vitamin E bao
vé mang té bao bang cach di chuyén géc tu do
va phan tng véi goc lipid [13]. Beta- carotene di
chuyén singlet oxygen, chéng lai su pha hly cta
goc tu do.

Ngoai ra, cac chat chdng oxy héa tu nhién
tang cudng cung chéng oxy héa ndi sinh chéng
lai ROS va phuc héi téi da su can bang oxy héa -
khir bang cach trung hoa cac thé phan tng [14].
Flavonoid cé vai trd quan trong bao vé chéng
lai stress oxy héa, dac biét & nhiing truéng hop
ung thu [15][16]. Flavonoid c6 nhiéu trong rau,
vang d6, qua, ca cao, va tra [17]. Phenolic la chat
chéng oxy héa véi nhiéu co ché khac nhau; phan
hay géc tu do, cho hydrogen, phéan hay singlet
oxygen, lam lang sat, va hoat héa nhu mét géc
superoxide va hydroxyl [18].

4.NGUYEN NHAN STRESS OXY HOA

4.1. Nguyén nhan néi sinh

- Do st dung oxy & co thé binh thudng, nhu
hé hap va mét s6 hoat déng chiic nang cac co
quan qua trung gian té bao.
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- Thuc hién chiic ndng mién dich
-Viém nhiém

- Stress tam than

4.2. Nguyén nhan ngoai sinh

- Ché d6 dinh dudng

- Hat thuéc

-Thuéc diéu tri

-Van déng thé luc qua miic

- Méi truéng 6 nhiém

-Tiaxa

- Hoat ddng thé luc khéng du...

5. STRESS OXY HOA VOI BENH TAT

Stress oxy héa khong phai luc nao ciing ¢6
hai. Stress oxy héa nhe do hoat déng nhe c6 thé
¢6 lgi, diéu hoa nhiing tac déng trong co thé, c6
kha nang bdo vé co thé khéi nhiém khuan va
bénh tat. Luyén tap thé luc tao ra nhiéu géc tu
do, va stress oxy héoa tam thai & cac co. G6c tu do
tao ra trong qua trinh luyén tap diéu hoa su tang
trudng cac mé va kich thich san sinh chat chéng
oxy hoa.

Song, stress oxy héa man tinh sé tac dong
nhiéu téi phan tl sinh hoc, nhu peroxide héa lipid,
oxid hoa protein, bat hoat nhiéu enzyme, lam bién
ddi DNA, giai phéng calci ion tir kho du trit trong
té bao, tén thuong té€ bao xuong, réi loan ndi maéi,
tén thuong nhiéu té bao, phat sinh nhiéu bénh tat
va lao héa. Stress oxy héa con tac dong dén mach
mau lam bién déi truong luc mach mau, tang tinh
tham néi mé, gay xo héa mach.

Stress oxy héa dé gay ra tinh trang viém nhiém
man tinh, cang g6p phan tang sinh nhiéu bénh
khac nhau. Binh thudng c6 su can bang gitia
chat trung gian ca stress oxy héa va chat trung
gian viém nhiém véi cac phan tir khang viém va
giai doéc. Trong qua trinh bénh, su can bang nay
chuyén vé hudng stress oxy héa va tién viém, dan
dén viém nhiém man tinh, tén thuong té bao, tén
thuong DNA, va cudi cung gay chét té bao (Fisher
R, Maier C, 2015. Interrelation of oxidative stress
and inflammation).
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Stress oxy hoéa lién két t6i bién ddi diéu hoa
oxy héa - khir ciia hé théng théng tin té bao, hinh
thanh nhiéu dang té bao ung thu;, kich thich sinh
ung thu. ROS gay tén thuong DNA, hoat héa cac
yéu té tai nap (transduction) nhu AP-1, NF-kB,
dan dén sao ma gen diéu hoa tang trudng té bao,
khéi déng sinh ung thu [20].

Stress oxy héa lién quan véi nhiéu bénh &
nhiéu ca quan, nhu réi loan than kinh (Alzheimer,
Parkinson, tu ky, dau dau), ung thu cac loai, bénh
tim mach (xo héa mach, cao huyét ap, bénh co
tim, bénh mach vanh tim, bénh mach nao), bénh
xuong, co, khép (viém khép dang thap, viém
xuong khép, lodng xuong), réi loan chuyén héa
(dai thao duong type 2, béo phi, bénh mé& gan,
suy than), viém nhiém man tinh (bénh phdi
tdc nghén man tinh, viém ruét man tinh, bénh
tu mién, viém tuy man tinh), bénh da (da lao
héa, bong da do ning, bénh vay nén, viém da,
melanoma), bénh mat (thoai héa dém, thoai héa
véng mac, duc thuy tinh thé) [21][22].

Trong nhi khoa, stress oxy héa lién quan
dén sy tién trién va bénh sinh nhiéu bénh,
nhu Kwashiorkor, bénh mat, thiéu glucose-6-
phosphat dehydrogenase, ddy thi sém, viém tiéu
phé quan, gidm cha y, bénh gan [23], réi loan phé
tu ky [24], hen [25], thalassemia [26].

VGi tré so sinh, géc tu do c6 thé la yéu té
gép phan vao bénh sinh héi chiing suy hé hap
cap, loan san phé quan - phdi, nhuyén bach san
(leukomalacia) quanh that, viém rudt hoai tu,
théng 6ng déng mach, va bénh véng mac tré
sinh non [27].

6. DANH GIA, PHAT HIEN STRESS OXY HOA

6.1. Bi€u hién 1am sang stress oxy héa dang
xayra

Bi€u hién lam sang cua stress oxy héa dang
xay ra khéng dién hinh, khéng dac hiéu, nhu maéi
mét, giam hay mat tri nhé, dau dau, nhay cdm véi
ti€ng 6n, dau moi co, dau khép, mat nhin mé, bac
toc, hinh thanh nép nhan...

Vi bi€u hién khéng dién hinh, khé xac dinh
nén can dua vao cac xét nghiém dé phat hién[19].

6.2. Xét nghiém phat hién stress oxy héa trong
té bao

6.2.1. Tiép cdn truc tiép

- Phat hién géc tu do /ROS

- Phan Ging phu thudc - ROS (Phép so mau)

- Tham do tinh phan ting nhay - ROS (Ky thuat
huynh quang).

- Tim phén t& phan Gng manh, tén tai ngan
(Nghiém phap thach thuc).

6.2.2. Tiép cdn gidn tiép

- Hoat tinh enzyme chéng oxy hoa

- Phat hién sdn pham tén thuong oxy héa

- Kha nang chéng oxy hoa té bao

- Phat hién tinh bién déi c6 dinh cia dai phan t.

6.3. Xét nghiém phat hién tén thuong oxy héa
& dai phan tir[28]

- Dau an lipid trong stress oxy héa:

4-hydroxynonenal (HNE) la sdn pham phu cta
peroxide héa lipid, 1a ddu an cha stress oxy hoéa
man tinh, dugc st dung rong rai.

- Dau an protein trong stress oxy héa:

Protein carbonyl héa - dan xuét carbonyl cta
can du Pro, Ly, Arg, va Thr, 1a sdn pham oxyd héa
protein phé bién (xét nghiém ELISA).

- S4n pham protein trudc oxyd héa (AOPP:
Advanced Oxydation Protein Products) duoc tao
ra khi protein phan ting véi Chlorinat oxidant.

- Dau an DNA trong stress oxy héa:
8-hydroxydeoxyguanosine (8-OHdG)
- Xét nghiém chéng oxy hoéa:

Hoat tinh catalase, hoat tinh SOD
Kha nang chéng oxy héa toan phan
Luong GST

7.DIEU TRI VA DU PHONG STRESS OXY HOA

7.1.Diéu tri bao vé chdng lai tén thuong oxy héa
Stress oxy hoa xay ra khi ¢6 su mat can bang
do tang nhiéu géc tu do va/hodc gidm chat chéng
oxy héa. Do dé kim ham hay uc ché tén thuong
oxy héa bang cach bé sung cac chat chéng oxy
héa tré thanh chién lugc diéu tri dugc ap dung dé

5
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giam nguy co nhiéu bénh [29][30].

- Bdo vé chéng lai truc tiép géc tu do:

Superoxide dismutase, glutathione peroxidase,
catalase.

-Lam gidm tén thuang oxy héa khéng dac hiéu:

Glutathione, vitamin C

- Bao vé chéng lai lipid peroxide héa:

Glutathione peroxidase, vitamin E, Beta- carotene

- Lam lang kim loai:

Transferrin, lactoferrin, ferritin, metallothionein.

- Hé théng suia chira:

Enzym stfta chira DNA: Macroxyproteinase

Glutathione transferase.
7.2.Du phong stress oxy hoa

Co'thé can mét lugng vira dd géc tu do va chat
chéng oxy héa. Qua nhiéu hay qua it mét trong
hai déu c6 thé dan t6i van dé siic khée. Dé du
phong hay giam nhe stress oxy héa, can tranh
phai nhiém véi cac yéu té phat sinh nhiéu géc tu
do, va tang cudng chat chéng oxy héa [31]. Hai
bién phap c6 thé thuc hién.

Thuc hién 16i séng lanh manh va dinh duéng
hop ly:

- Ché d6 dinh duéng day du, can bang, giau
rau qud. Thuc pham giau chat chéng oxy héa
nhu rau xanh, cam, chanh, tao, 1&, anh dao, qua
mam x06i, mat ong, cac loai hat, gia vi, thdo dugc,
chocolat den... Nudc uéng giau chat chéng oxy
héa la tra xanh, nuéc qua tu nhién, rugu vang dé.

- Han ché thuc pham ché bién san, nhiéu
duong, nhiéu mé.

-Thé duc déu dan

- Khéng hat thuéc

- Han ché rugu, bia

- Gidm cang thang

-Tranh phoi nhiém méi truéng 6 nhiém va hoéa
chat doc.

Duy tri can ndng khée manh, phong thtra cdn
béo phi. Du thira m& sé san sinh nhiéu chat gay
viém, kich thich viém nhiém, san sinh géc tu do &
té bao mién dich.
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8. KET LUAN

- Stress oxy hoa la tinh trang mat can bang do
tadng nhiéu géc tu do véi gidm nhiéu chat chéng
oxy héa.

- Stress oxy héa lam tén thuong khéng héi
phuc cac dai phan ti cha té bao, dan téi nhiéu
bénh, ung thu va lao héa.

- Kim ham hay tic ché sinh ra nhiéu géc tu do
va bé sung chat chéng oxy héa la chién lugc cho
diéu tri gidm tén thuong oxy héa va du phong
stress oxy hoa.
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