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Tém tit

Cac logi oxy hoat dong (Reactive oxygen species- -ROS) va nito hoat dong (Reactive nitrogen
species RNS) la san pham ciia qud trinh trao doi chat binh thuong ciia té bao va cdc tac dong cé hai ciia
chiing da bi ngan chdn boi mét hé thong chong oxy héa trong co thé.

Khi sw cdn bang giita viéc sinh cdc loai oxy hoat dong, nito hoat dong va kha nang cia hé thdng
chong Oxy hoa bi xado tron theo huong tang ROS va RNS, stress Xy | hoéa phat sinh. Diéu nay dan a"‘en su
bién doi cac dai phan tir sinh hoc do bi oxy héa véi hdu qud la lam réi loan chire ndng va cdu triic té bao,

dan dén bénh tdt va ldo héa.

Gan day nhat, cac logi oxy hoat dong va cac logi nito hoat dong dwoc cong nhdn co cdc chire nang
quan trong trong h¢ thong sinh hoc. Do do, neu lwong chat chong oxy hoa vugt qud mirc can thiet, chat
chong oxy hoa co thé lam mat cdc tac dung sinh hoc cua ROS va RNS, stress chong oxy héa phat sinh.

Tir khod: Stress oxy héa, stress chong oxy héa

Stress antioxidative
Abstract

The reactive oxygen species (ROS) and reactive nitrogen species (RNS) are products of normal
cellular metabolism and their harmful effects are counteracted by an antioxidant defense system.

When the balance between ROS, RNS production and the capacity of antioxidant systems
to neutralize them was disturbed in favour of the former, oxidative stress arose. This led to oxidative
modification of biological macromolecules with consequent cell structural and functional dysfunction

leading to diseases and aging.

Most recently, active oxygen species and active nitrogen species have been recognized to have
important functions in biological systems. Therefore, if antioxidant intake is exceeded, antioxidants may
counteract the biological effects of ROS and RNS, antioxidative stress arises.
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1. Pit van dé

Hién nay, trong gidi khoa hoc va trén
thong tin dai ching c6 nhiéu tai liéu vé gbc
tu do (Free Radical). Xu huo*ng chung trong
thong tin dai ching cho rang goc tu do la
nguyén nhan cia nhiéu bénh tat va su 130 hoa.
Vi vy, dé ngin ngira bénh tat va lam cham
qua trinh 130 héa, can st dung cang nhiéu chat
chéng oxy héa (Antioxidant) cang tot dé loai
bo gbc tu do trong co thé.

Nhung cac két qua cua nhiéu nghién
ctru cho thay viéc du thira chat chéng oxy hoa
khong lam cham qué trinh ldo héa va khong
ngan ngura bénh tat. Mat khac, géc tur do con
c6 cac chirc nang quan trong trong hé thong

sinh hoc. Chat chong oxy hoa du thira ¢ thé
lam mAt vai tro cua loai géc tr do co chuc
nang sinh hoc va gay nguy hiém cho strc khoe.
Vi viy, viée dung chit chéng oxy hoa
phai hop 1y dé tranh stress chéng oxy héa
(Antioxidative Stress).
2. Tong hop, phén tich, ban luin
2.1. Géc tw do (free radical) va chit oxy hoa
(oxydant) trong co thé
Gbc tu do c6 thé 1a mot nguyén tu, mot
phan tr, mot ion, mdt géc chira mot hoac hai
electron chua ghép doi (ddc than) & orbital
ngoai clng. Vi vay, gbc tu do c6 tinh oxy héa
manh, ¢6 xu huéng lay electron ctia nguyén
tr hay phan tir khac khi tiép can [1]. Mdi
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electron chua ghép d6i dugc ky hiéu bang mot
dau cham (.).

Trong co thé ching ta c6 nhiéu loai
gbc tu do. Trong mot sb cong trinh, cac gdc
hinh thanh trong co thé dugc chia thanh gdc
ngoai sinh (ayxxeponusie Pagukainer) va géc
ndi sinh (mpupomusie Pajukans ) [1].

Cdc goc ngogi sinh (d4yxepoaHbie
Pamukaner) duge hinh thanh dudi tic dung
clia cac yéu to tir mdi truong nhu tia phong
xa, burc xa, tia cuc tim, v.v... Blrc xa tao cac
géc tor nudce, phan tu sinh hoc, tia tir ngoai tao
gdc tir té bao sic td, va cac gdc tao tir hda chat
xa4m nhép vao co thé  (Senbiotic). Vi du: birc
xa tac dong 1én nudce s& sinh gbc.

H,0 - 'OH + H’
oH'| l o,
H,0, HO;

Ngoai ra, cac yéu to thudc moi trudng
song nhu khoi thude 14, rugu bia, thirc an da
61 thiu, thude hét han st dung, nguén nudce bi
6 nhi®m béi hoa chat, kim loai doc hai. .. cling
1a nguyén nhan tao gdc tu do ngoai sinh.

Cdc géc ndi sinh (npupomHbie
paaukansl ) dugce chia thanh 3 nhém: Nhom 1
(mepBUYHBIC paguKabl), nhom 2 (BTOpUYHEIC
paaukansl) va nhém 3 (TpeTHyHbIE
paJMKaIbI).

Nhom 1 gom cac gdc superoxide,
nitroxide, semiquinon. Chang can thiét cho
hoat dong binh thudng ctia cac té bao sdng va

toan bo co thé (Bang 1).

Nhom 2 ¢6 cac gbe hydroxyl, cac goc
lipid. Cac gbc nhom nay ¢ phan tng manh va
theo quy ludt, gay hai cho cac phan tir, té bao
xung quanh va toan bd co thé (Bang 2).

Céc gdc ndi sinh hinh thanh chu yéu tai
ty thé. O ty thé, oxy tham gia phan ung oxy
hoa glucose tao nang lugng cho co thé sdng,
déng thoi, tao ROS. Nhu vay, 1 rang 14 chudi
hé hap cuaty | thé co thé dong vai tro nhu mot
ngudn cung cip OXy hoat dong

Nhém 3 goém céac goc chéng oxy hoa
(antioxidant). Cac hop chit nay twong tac voi
cac goc tu do, bién ching thanh cac phén tr vo
hai. Trong truong hop nay, cac chat chdng OXy
hoa lai bién thanh goc. Loai goc nay co thé co
loi hodc c6 hai, tuy thudc vao hoan canh.

Diéu dang chi ¥ 1a trudc day, cac tai
liéu nghién ctru hdu nhu chi dé cap dén cac
gbc tu do. V& sau, nhimg san pham khac
nhu H,O, hodc axit hypocloro (HOCI), cling
dugc dé cap dén vi ching ciing 1a chat oxy
héa manh, tham gia phan ung tao gbc tu do
trong co thé séng [2]. Vi vay, khi nghién ctu
qua trinh oxy hoa trong co thé, cic nha khoa
hoc dé cap dén céc loai géc tw do va chét OXy
hoa khong phai gdc tu do véi thuat ngit chung
1a “oxy hoat dong” (ROS) [4]. Pbi véi cac
loai géc chtra nito, ché‘ing han nhu oxit nitric
(NO°) va peroxynitrit (ONOO ), dugc chiing
minh 1a cac phan tir sinh hoc duoc goi 1a nito
hoat dong (RNS) [4].

Bang 1. Cac gdc nhom 1 trong co thé [1]

Tén goc Céu triic Heé enzym Chirc niang
cuiia goc tao goc sinh hoc
Superoxid <00 NADPH oxidase Chéng vi khuan
Nitroxide *NO NO-synthase Lam gidn mach mau
Semiquinones: CoenzymeQ, X 2 A 2
o HQ- Chuoi van chuyén electron | Van chuyén electron
Flavosemiquinones
Bang 2. Cac gbc nhém 2 [1]
Tén goc Céu triic ciia goc Phén g tao gbc
Fe’’ + HOOH - Fe*' + HO + +OH
Hydroxyl OH Fe2' +CIO° — Fe*' + CI + +OH
Géc lipid LO- Fe’* + LOOH - Fe** + HO + LO
oc TPt Le LO- + LH — LH +Le
LOO- L- + O, — LOOe
Superoxid oo ‘QH'+ O, - 00
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Nhu vay, oxy hoat dong (ROS) va nito
hoat dong (RNS) 201 chung 1a chat oxy hoa
(oxydant) bao gom cac gdc tu do hydroxyl
(OHpe), superoxide (O,-), nitric oxide (NOv),
nito dioxide (NO,e), peroxyl (ROQe), lipid
peroxyl (LOO*) va cic chit oxy hoa khong
phai gdc nhuhydrogen peroxide (H,0,), ozone
(03), singlet oxygen (10,), hypochlorous acid
(HOCI), nitro acid (HNO,), peroxynitrite
(ONOO-), dinitrogen trioxide (N,Oj3), lipid
peroxide (LOOH). Ngoai ra, Senobiotics,
cling nhu nude, oxy va cac hop chat khac co
ngudn gbe nodi sinh tiép xtc véi blc xa ion
hoa, tia cuc tim va tia laser cling la nhiing yéu
t6 tao gdc tu do trong co thé [5].

Oxy hoat dong (ROS) va nito hoat
dong (RNS) c¢6 vai tro kép vira 1a hop chét
doc hai vira 1a hop chat co lgi. Sy can bang
gilta hal tac dung ddi khang ndy r6 rang la
mot yéu td quan trong ctia sy song. O mirc do
thap hodc trung binh, ROS va RNS phat huy
tac dung c6 loi d6i voi cac phan g té bao va
chte niang mién dich. O ndéng do cao, chung
tao ra stress oxy hoa lam hong tat ca cac cau
trac té bao. Nhiéu nghién ciru cho thiy gdc
tu do & ndng do cao sé sinh stress oxy hoa va
gay ton thucmg mang té bao, 26p phan vao su
phat trién ctia bénh tim, gy ton thuong co ché
ndi bao, gy tén thuong di truyén va khuynh
huéng ung thu, gy suy gidm chirc nang cia
hé théng mién dich, dan d&én tang tinh nhay
cam voi cac bénh nhiém trung, ting nguy
co ung thu va cac bénh viém nhiém khong
dic hiéu nhu viém khép dang thép, gy ton
thu’cng cac protein cua da, lam giam d¢ dan
hoi va day nhanh sy xuat hién cta cic nép
nhan v.v...

2.2. Chit chéng oxy héa (Antioxydant) va
Stress chong oxy hoa (Anthtdatlve Stress)

Khi nong do cac chat oxy hoat dong
(ROS) va nito hoat dong (RNS) trong co thé
tang cao, stress oxy hoa xuat hién. Dé chéng
lai stress oxy hoa, chong lai bénh tat do chat
oxy hoa gay ra, co thé con nguoi co mot 5O
co ché dé san sinh chat chéng oxy hoa tu
nhién, tai chd (ndi sinh) g@)m chat chéng oxy
héa enzym nhu superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase
(GPx), glutathione reductase (GRx) va chat
chdng oxy hoa khong enzym nhu axit lipoid,
glutathione, L-ariginine, coenzyme Q10,
melatonin, axit uric, bilirubin, protein chelat

kim loai [6,7]. O diéu kién binh thuong, ROS
va RNS va chit chong oxy hoa noi sinh luén
& trang thai can bang.

Nhiing chét chong oxy hoa khong thé
san sinh trong co thé ma duoc cung cap tir bén
ngoai qua thyc pham hodc chit bd sung nhu
vitamin E, vitamin C, carotenoid, kim loai vi
lugng (selen, mangan, kém), flavonoid, axit
béo omega-3 va omega-6, v.v... goi 1a chit
chdng oxy hoa ngoai sinh. Cac chit chong
oxy hoa ndi sinh va ngoai sinh hoat dong
nhdm ngin ngira tac hai do ROS va RNS du
thtra gay ra.

Song, hi¢n nay, nguoi ta da x4c dinh rd
rang trang thai cin bang giita chat oxy héa va
chit chng oxy hoa ciing c6 thé bi pha v& néu
luong chat chong oxy hoa vugt qua muc can
thiét. Chét chong oxy hoa dong vai tro ngan
chin stress oxy héa, nhung chung khong thé
phéan biét giira cac goc tao ra ton thuong va
nhing gbc dong vai tro sinh 1y. Vi vay, khi du
thira chat chéng oxy hoa, ching tan cong ca
oxy hoat dong (ROS) va nito hoat dong (RNS)
cd vai tro sinh ly. Diindar va Aslan [8] goi tinh
trang nay bang thuat ngir “stress chdng oxy
hoa” (Antioxidative Stress). Stress chong oxy
hoéa 1a sy du thira cac hop chéat chong oxy hoa
lam anh huong dén kha ning cua hé thong
mién dich cua co thé. Vi vay, liéu cao chat
chdng oxy héa trong mot sd truong hop co
thé lién quan dén nguy co stc khoe, bao gdm
ca ty 1¢ tir vong cao hon. Vi du, liéu luong
cao beta-carotene va vitamin E da dugc phat
hién lam tang nguy co ung thu phdi va ty 1¢
tr vong ndi chung & nhitng ngudi hat thudc;
lidu cao vitamin E c6 thé lam tdng nguy co
ung thu tuyén tién liét va mot loai dot quy; cac
chat bd sung chdng oxy héa ciing co thé trong
tac voi mot sb loai thude [9].

Nhiéu loai thuc phém c6 chtra chét
chdng oxy hoa va nhiéu loai thuc pham chic
nang c6 ham lugng chat chong oxy hoa cao
dac biét. Thuc phr?im duoc tiép thi 1a ¢o6 loi cho
stric khoe thuong quing cdo ham lugng chét
chéng oxy hoa nhu mdt khia canh c6 lgi cua
san pham ma khong xem xét sy can bang oxy
hoa tong thé trong ché do an. Didu nay thuong
la do tac dung sinh hoc cua chat chéng oXy
héa bi hiéu nham trong van hoa dai ching, vi
chi tap trung vao cac dac tinh co lgi cua chiing
dé giam ROS nham ngan chin luong goc tu
do qua mtrc co thé dan dén cac tinh trang bénh
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nguy hiém.

Mit khac, cac hop chat chéng oxy hoa
khong chi hoat dong chdng oxy héa ma con
c6 tac dung pro-oxidant. Vi dy, vitamin C la
mot chit chéng oxy hoa ndi tiéng, co bang
chung cho th?iy axit ascorbic cling c6 thé hoat
dong nhu mot chét pro-oxid. Su du thura axit
ascorbic dan dén viéc cung cap lién tuc axit
ascorbic bi khir nén lién tuc tao géc *OH [10].
Nhiéu hop chit chng oxy hoa ciing 1a chat
phan dinh dudng, chang han nhu cac hop
chit phenolic dugc tim thy trong thuc pham
thuc vat thuoc ho axit phenolic, flavonoid,
isoflavonoid va tocopherols. Cac hop chat
phenolic ¢o trong thuc phdm thudng gop phan
lam se da va ciing c6 thé lam giam ham lugng
ctia mot s6 khoang chat nhu kém. Thiéu kém
c6 biéu hién 14 tré coi coc, chan an va suy giam
chtic nang mién dich. Trong nhirng truong hop
nghiém trong hon, thiéu kém s& gay rung toc,
tiéu chay, ddy thi mudn, li¢t duong, thiéu nang

Tai li€éu tham khao

sinh duc ¢ nam gidi, gy t6n thuong mat va da.
3. Két ludn

Stress oxy hoa la can nguyén cua mot
s0 bénh man tinh, thodi hoa va chong oxy hoa
la con duong day hira hen dé diéu tri bénh
do stress oxy hoa. Tuy nhién, néu sir dung
chat chong oxy hoa qua mirc can thiét khong
nhiing s& xay ra stress chong oxy h6a ma trong
mot sb truong hop c6 thé lién quan dén nguy
co strc khoe, bao gém sinh ra mot s6 bénh tat
nguy hiém hon va ca ty 1é tir vong cao hon.

Khi b6 sung cho co thé chat chdng oxy
héa bang thuc pham, thuc phdm chiic ning
giau chit chéng oxy hoa, khong nén ding
mot loai thuc phé"im, thuc phém chuc nang
trong thoi gian dai ma can thay ddi va nén
dung nhiéu loai thuc pham, thuc pham chic
nang khac nhau, khong dung nhiing loai thuc
pham chira chat chéng oxy hoa c6 tac dung
phu nguy hiém dé tranh stress chéng oxy héa.
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