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STRESS OXY HOA VOI UNG THU
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TOM TAT

Stress oxy héa la tinh trang mdt cén bding giira géc tu do hay géc c6 oxy hoat déng va chdt
chéng oxy héa. Can bdng giira sinh va logi bé géc c6 oxy hoat déng dugc duy tri béi chdt chéng
oxy héa. Chdt chéng oxy héa cé tdc dung lam chdm hay trc ché hién tugng oxy héa. Nguyén
nhdn chinh caa stress oxy héa la nguyén nhdn ngoai sinh, nhu ché dé dinh duéng, ruou, méi
trudng 6 nhiém, khéi thudc, tia xa, thudc diéu tri, vdn dong thé luc qud murc, stress. Stress oxy
héa man tinh tdc ddng téi phdn ta sinh hoc, peroxide lipid, oxid héa protein, bdt hoat enzym,
bién d6i DNA, réi loan diéu hda oxy héa khii, gdy tén hai té€ bao, mé, dan dén viém nhiém, nhiéu
bénh ly, va ldo héa. Stress oxy héa lién quan khd chdt ché dén nhiéu phuong dién cua ung thu,
nhu'sinh ung thu, tinh trang mang u, diéu tri va du phéong ung thu. Stress oxy héa tdc déng dén
sinh ung thu qua hai co ché, dét bién gen do DNA bi oxy héa, va bién déi biéu hién gen, do DNA
bi hu hai gdn vao cdc yéu t6 sao ma. Nhiéu ddu dn cua stress oxy héa trong ung thu duoc coi
nhu ddu dn ung thu, duoc iing dung dé chdn dodn c6 mang ung thu. Mét trong co ché tdc dung
ctia thuéc chéng ung thu la tao ra tién trinh chét theo chu ky. Liéu phdp diéu tri ung thu gdy
stress oxy héa va oxy hoat déng trong qud trinh oxy héa tao ra tién trinh chét chu ky qua p53 va
cytochrome gidi phéng tir ty lap thé. Phdn tng chéng oxy héa qud muc c6 thé la co ché khdng
thudc trong ung thu. Tdng cudng chdt chéng oxy héa dé diéu tri giam tén thuong oxy héa, du
phong stress oxy héa, va trc ché viém ciing c6 lgi ich cho du phong ung thu.

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

ABSTRACT
OXIDATIVE STRESS AND CANCER

Oxidative stress can be defined as an imbalance between free radicals or reactive oxygen species
and antioxidants. 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 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
closely related to all aspects of cancer, such as carcinogenesis, tumor-bearing state, treatment and
prevention. Oxidative stress affects to carcinogenesis through two mechanisms, gene mutation that
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results from oxidized DNA, and gene extression change due to injured DNA binding to transcription
factors. Some oxidative stress markers are considered as tumor markers, that are applied to diagnosis
tumor-bearing state. Main mechanisms of anticancer drugs is creating apoptosis. Treatment with
anticancer drugs creates oxidative stress, and active oxygen triggers apoptosis via p53 and cytochrome
release from mitochonderia. It is possible that excessive antioxidation mechnisms take partin anticancer
drug resistance. Increasing antioxidants for protection against oxidative stress damage, inhibition of
nonspecific inflammaton, and prevention of oxidative stresss are also useful in prevention of cancer.

Key words: Oxidative, stress, free radical, reactive oxygen specie, antioxidant.

1. DAI CUONG VE STRESS OXY HOA

1.1.Pinh nghia

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

Binh thudng té€ bao co thé c6 kha nang can
bang trong san sinh chat oxy hoa va chat chéng
oxy hoa. Stress oxy hoéa xay ra khi c6 su mat can
bang do tang nhiéu géc tu do hay géc c6 oxy
hoat d6ng va / hodac gidm chat chéng oxy héa[1].

1.2.Géctudo

Goc tudo la phén tir c6 chira mét hay nhiéu dién
tr @ vong ngodi cia phén td. Goc tu do dugc hinh
thanh bang cach mat di, hodac nhan mét dién t
ti moét phan tir khong phai la géc, hoac la lam
gay mét cau néi da hoa tri ctia phan ti khac. Géc
tu do c6 thé ton tai doc 1ap, phan ing héa hoc
manh trong co thé, oxy héa hay oxy khit nguyén
ti khac. C6 nhiéu dang géc tu do, hai nhém chinh
la nhém c6 oxygen hoat dong (Reactive Oxygen
Species: ROS) va nhém cé nitrogen hoat dong
(Reactive Nitrogen Species: RNS).

Bang 1. Cac dang géc tu do

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

Géc tu do ¢6 nhiéu vai trd sinh ly trong co thé,
nhu phan (ting xuc tac enzym, van chuyén dién
t trong ty lap thé, tai nap tin hiéu té bao, hoat
héa yéu t6 sao ma & nhan, biéu hién gen, va cé6
tac déng 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,

giup té€ bao huay diét vi khuan. Tuy nhién thira
du nhiéu géc tu do, ciing nhu géc superoxide cé
thé gay tén hai cac té€ bao mé xung quanh, khai
déng phan tng viém, gép phan lam tén thuong
oxy héa phan ti, té€ bao, mo, lam phat sinh nhiéu

bénh tat va lao héa [2].
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GOc ¢6 oxy hoat déng (ROS) la cdc phan tir c6
oxy phdn dng héa hoc manh trong co thé. Phan
I&n ROS c6 nguén ndi sinh trong té baod, 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 muic, thi€u mau cuc
bd, stress tdm than, ung thu, nhiém trung va lao
héa. Ngoai ra ROS con c6 ngudn ngoai sinh, ngoai
té bao, do ché& d6 an, van déng thé chat, uéng
rugu, nudc - khéng khi 6 nhiém, ion tia xa, mat
ngu [3] [4]. G trang thai binh thudng, ROS la san
pham phu, ROS ¢6 vai tré sinh ly nhu diét vi sinh
vat, la thé truyén tin thu phat (H,0,), diéu hoa tai
nap va sao ma thong tin, tang sinh va biét héa té
bao. Thita du ROS sé gay tén thuong oxy héa cac
dai phan tur té€ bao theo co ché truc ti€p hay gian
ti€p; oxy hoa lipid, carbohydrate va enzym; gay
tén thuong protein va acid nucleic, dan téi lam
thuong tén mang té bao, DNA (dut chubi DNA,
dot bién gen, thay d6i 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. S6 luong ROS dugc han ché &
mét gidi han binh thudng nhé mét sé hé théng,
nhu hé théng van chuyén dién td, di chuyén
enzyme va phan huy ROS. Binh thuong, 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].

1.3. Chat chéng oxy héa

Chdt chéng oxy héa la nhiing phén tr ¢6 trong
té bao, lam cham hay uic ché tinh trang oxy héa do
cdc chdt oxy héa. Chat chéng oxy hoa dugc coi
nhu chat phan hay (scavenger) géc tu do. Can
bang gitta chat chéng oxy héa va chat gay oxy
héa la co s& chia stress oxy héa. Thiéu hut chat
chéng oxy héa sé dan tdi stress oxy héa, gay tén
thuong hay tiéu hdy nhiéu té bao co thé. Cé6 thé
phéan cac chat chéng oxy héa thanh hai nhém,
chéng oxy héa dang enzyme (enzyme chéng oxy
héa) va chéng oxy héa khéng enzyme.

Bang 2. Cac dang chat chéng oxy héa

Enzyme 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 héa
- Carotenoid

- Vitamin C& E

- Selenium

(2) Chat khang oxy héa chuyén hoa
- Glutathione

- Acid uric

- Bilirubin

- Ceruloplasmin

- Ubiquinone

- Ferritin

- Transferrin

- Albumin

- Thioredoxin
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Co ché bao vé ctia chat chong oxy héa kha da
dang: (1) Kim ham su hinh thanh géc tu do; (2)
Phan hay chat gay oxy héa; (3) Chuyén goc tu
do doc thanh chat it ddc hon; (4) Uc ché san sinh
chat chuyén héa gay doc thir phat va chat trung
gian gay viém; (5) Kim ham phat sinh oxy héa thu
phat; (6) Stia chiia cac phan ti bi tén thucng oxy
héa; (7) Khéi déng va kich thich hé théng bao vé
chat chéng oxy héa ndi sinh. Nhu vay, chat chéng
oxy héa c¢6 vai tré kim ham géc tu do, tc ché hinh
thanh cac chat cé oxy hoat dong (ROS), duy tri
néi moéi oxy hoa khir, va stia chita co ché pha huy
phan ti 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. Bang tat
ca nhiting co ché trén chat chéng oxy héa bao vé
co thé khai stress oxy héa.

1.4. Nguyén nhan stress oxy héa

1.4.1. Nguyén nhan néi sinh: Do s dung oxy &
co thé binh thudng, nhu hé hap, hoat déng chtic
nang cac co quan qua trung gian té bao; trong
qua trinh thuc hién chiic nang mién dich; do viém
nhiém; stress tam than [7].

1.4.2. Nguyén nhén ngoai sinh: C6 thé doc do
dinh dudng, hat thudc; thuéc diéu tri, van déng
thé luc qua miic, méi trudng 6 nhiém tia xa, hoat
dong thé luc khéng du...[8].

1.5.Tén thuong do stress oxy héa

Stress oxy hoa man tinh sé tac dong nhiéu téi
phan tl sinh hoc, nhu peroxide héa lipid, oxid
héa protein, bat hoat nhiéu enzyme, lam bién déi
DNA, giai phéng calci ion tu kho du trir trong té
bao, tén thuong té bao xuong, réi loan ndi moi,
tén thuong nhiéu té bao, phat sinh nhiéu bénh
tat va lao hoa. Stress oxy héa con tac déng dén
mach mau lam bién d6i truong luc mach mau,
tang tinh tham ndi mé, gay xo héa mach.[9]

Stress oxy hoéa dé gay ra tinh trang viém
nhiém man tinh, cang gép phan tang sinh nhiéu
bénh khac nhau.

Stress oxy héa lién két t6i bién déi diéu hoa
oxy héa - khir cia hé théng théng tin té bao, hinh
thanh nhiéu dang té bao ung thu, kich thich sinh
ung thu. ROS gdy tén thuong DNA, hoat héa té
bao, khéi déng sinh ung thu [10].

2. STRESS OXY HOA VGO1 UNG THU

Stress oxy hoa lién quan kha chat ché vé nhiéu
phuaong dién clia ung thu, nhu sinh ung thu, tinh
trang mang ung thu, diéu tri va du phong ung
thu[11].

2.1. Lién quan giira stress oxy héa véi sinh
ung thu

Co thé ngudi luén c6 xu huéng dé phat trién
ung thu, tu giai doan sém dau dai téi giai doan
mudn cudi d&i. Cho dén nay da phat hién trén
600 gen lién quan dén ung thu, gém gen uc ché
u (tumor suppression genes), gen sinh ung thu,
gen sinh ung thi phéi hop véi virus, nhu gen
APC, ER, RAR, p15, p16, p73, DAPK1, E-catherine,
GSTP1, LKB1, MGMT, TIMP3, va gen VHL. Sinh ung
thu la mét qua trinh phéi hgp, nhiéu buéc: dét
bién gen va bién d6i biéu hién gen. Nhiing bién
ddi nay anh huéng dén diéu hoa binh thudng clia
gen, tién trinh binh thudng té bao, bao gém chu
ky té bao, stta chita DNA, tang trudng té bao, biét
héa va chét theo chu ky.

Stress oxy hoa tac déng dén sinh ung thu do
hai co ché: (1) dét bién gen, do DNA bi oxy héa va
hu hai do stress oxy hoa, va (2) bién d6i biéu hién
gen, do tac doéng ctia cac géc c6 oxy hoat déng
qua cac yéu té tai nap va sao ma (DNA bi hu hai
gan vao yéu t6 sao ma).

Pai phan ti bi tac dong chinh do stress oxy
héa la phospholipid, protein, DNA, carbohydrate
& mang té bao. DNA bi oxy héa, bi tén hai dan
tGi dot bién gen. Mét s6 gen tan cling (telomere
genes) rat dé bi dot bién khi c6 goc tu do. Cac gen
Uc ché u nhu p53 va gen lién két chu ky té bao
(cell cycle-related genes) c6 thé ton thuong do
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DNA bi tén hai vi stress oxy héa, Thém vao dé,
lipid bi oxy héa phan Uing véi cac kim loai, san
sinh chat phan dng (nhu epoxide va aldehyd)
hay t6ng hgp malondialdehyd gay dét bién gen.
Gd&c c6 oxy hoat ddng con tac ddng truc ti€p hoac
gian tiép, qua yéu té sao ma, lam bién ddi biéu
hién gen.

Mét sé chat chéng oxy héa nhu glutathione,
thioredoxin tham gia vao co ché diéu hda oxy héa
- kht, cling c6 vai tro trong tai nap thong tin, gop
phan hoat héa protein kinase, cac gen ung thu
Fos, Jun va yéu t6 sao ma NF-KB, dan t6i nguy co
sinh ung thu. Thi€u hoat tinh chéng oxy héa ciing
dugc coi la yéu t6 nguy co phat trién ung thu. Pa
¢6 nghién ctiu thong bao, phu nit c6 MnSOD (Mn
superoxide dismutase) v&i dét bién amino acid la
nguy cd sinh ung thu va [12].

Pa c6 nhiéu nghién cliu stress oxy hoéa va
sinh ung thu trén thuc nghiém suc vat va trong
thuc hanh 1dm sang. Cac kim loai tu do nhu sat,
déng la nhing kim loai gay san sinh géc tu do
lam tén thuong té bao. Stress oxy héa la yéu
t6 khéi dong gay ra viém nhiém man tinh. Thy
nghiém cho chudt da mé thong thuc quan - ta
trang (esophagoduodenostomy) nhiéu sat, lam
sat i dong & thuc quan, oxy héa DNA va lipid,
két qua thay chuét phat trién ung thu thuc quan
[13]. Trong thuc hanh lam sang, sinh ung thu lién
quan véi nhiém khuan do vi khuan hay virus va
vGi viém nhiém khéng dac hiéu la nhing thi du
rd rét vé oxy hoa véi sinh ung thu. Nhiéu nghién
ctiu cho thay ¢é su lién quan gilta viém gan B
hay viém gan C véi carcinoma té bao gan, gitia
Helicobacter pylori gay viém da day véi ung thu
da day, va giira viém loét dai trang véi ung thu
dai trang. Thi du, Helicobacter pylori tu san sinh
superoxide dé sinh cac hgp chat nitrogen va chat
gay dét bién (mutagenic active substances) nhu
peroxynitric qua phan (ing véi nitric monoxide &
dich vi [14]. Ngoai ra Helicobacter pylori con kich
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thich san sinh nitric monoxide tir dai thuc bao,
san sinh g6c tu do, va tiét cac cytokine tirlién bao
niém mac da day. Nhu vay nhiém Helicobacter
pylori la mot nguy co vira gay viém va sinh ung
thu da day.

2.2, Stress oxy héa va tinh trang mang u
(tumor-bearing state)

Nhiéu san pham cé trong stress oxy héa ciing
la sdn pham do oxy hoat dong tu té bao u, bach
cau da nhan va dai thuc bao. Do d6, nhitng dau an
stress oxy héa trong ung thu dugc coi nhu dau an
cla ung thu, dé chan doan tinh trang mang u. Thi
du, th&r nghiém 8-hydroxydeoxyguanosine, cac
chat oxy hoa va chéng oxy héa & mé ung thu, &
mau va nudc tiéu dugc tién hanh dé xac dinh tinh
trang stress oxy héa & moé ung thu va bénh nhan
¢6 ung thu. Xét nghiém néng d4 Mn-SOD trong
ung thu buéng triing dugc sit dung nhu la diu an
ung thu buéng tring [15]. Thioredoxin, mét chat
chéng oxy héa, cé vai tro kiém soat ung thu, ciing
Ia chat c6 tac ddng dén biéu hién gen kich thich
té bao. Do do, tang thioredoxin cé nghia la vira
tang chat phan hay té bao ung thu, lai vira tang
chat kich thich tang trudng té bao ung thu [16].

Géc ¢6 oxy hoat déng tac déng dén nhiéu
tién trinh dan téi sinh ung thu, nhu tién trinh
tang sinh, chéng tang sinh, sao chép vé han, sinh
mach lién tuc, xam lan va di can, thay d&i chuyén
héa té bao, thoat khoi tién trinh chét theo chu ky,
thoat khoi su pha hay ctia mién dich, gen khéng
6n dinh va dét bién, viém kich thich u. Phat hién
cac tién trinh nay c6 y nghia trong chan doan tinh
trang mang ung thu.

2.3. Stress oxy héa va liéu phap diéu tri
ung thu

Stress oxy héa cé nhiéu lién quan véi thuéc
chéng ung thu. Liéu phap héa tri va xa tri déu
kién tao nén tinh trang stress oxy héa trong co
thé, oxygen hoat ddong trong stress oxy hoéa
gay ra tién trinh chét theo chu ky (apoptosis),
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qua p53 va cytochrome gidi phong tu ty lap
thé. Nhitng thuéc chéng ung thu cé co ché tac
ddng chinh béi oxy hoat dong la anthracycline
(nhu actinomycin), bleomycin, mytomycin C va
cisplatin. Tinh trang khang oxy héa qua muc cé
thé la co ché khang thudc trong diéu tri ung thu.
Thioredoxin va glutathione da dugc néu lén c6
tac dung khang thuéc chéng ung thu. Nghién
ctiu cia Yokomizo A va cdng su (1995) cho thay
¢6 su két hop gitia tang thioredoxin trong té bao
v@i tinh nhay cdm thuéc cysplatin, actinomycin C,
doxobucin, va etoposide [17].

Pa cb nghién ctiu ung thu tha phat véi viéc
st dung thuéc chéng ung thu va xa tri. Tinh
trang gidm chat chéng oxy héa (vitamin C, E,
acid uric...) & huyét tuong bénh nhan sarcom
xuong hay u tinh hoan dugc diéu tri phéi hgp véi
cisplatin da dugc thong bdo [18]. Nguyén nhan
chinh gidam chat chéng oxy héa nay la do tiéu thu
nhiéu chit chéng oxy héa dé loai bd tinh trang
oxy héa, ngoai ra con do thuéc diéu tri ung thu.
Tinh trang giam chat chéng oxy hoa, gady mat can
bang vé oxy héa-khi kéo dai do thudc diéu tri
ung thu nay cé thé Ia nguyén nhan gay ung thu
tha phat do thuéc chéng ung thu hay xa tri.

2.4. Stress oxy hoa véi du phong ung thu

Lién quan gilta stress oxy hoéa va ung thu
con thé hién & hiéu qua du phong ung thu cha
cac chat chéng oxy hoéa va bién phap du phong
stress oxy héa. Cac chat chéng oxy héa nhu
vitamin E, vitamin C, beta-caroten co6 Igi cho du
phong ung thu da dugc ap dung nhiéu [19]. S&
dung chat chéng oxy héa dé ic ché viém cling da
dugc nghién clu dé gidm nguy cg sinh ung thu
lién két véi viém nhiém [20]. Song, liéu lugng
bao nhiéu dé c6 hiéu qua du phong con dang
dugc nghién cutu.

Nguyén ly du phong stress oxy héa la tranh
cac nguy co sinh nhiéu géc tu do va ting cuéng
chat chéng oxy héa, nhu ¢6 16i séng lanh manh

(khéng hat thuéc, khong nghién rugu, tranh
maéi trudng 6 nhiém héa chat, tia xa, luyén tap
thé luc déu dan, tranh stress...) va dinh duéng
hop ly, cdn bang, nhiéu chat chéng oxy héa (nhu
rau, qua...) cling la bién phap du phong hiéu qua
ung thu.
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