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Oxidative Stress Effects
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By Dr Ananya Mandal, MD

Oxidative stress describes a state of physiological stress in the body that arises from
exposure to high levels of reactive oxygen species (ROS) relative to the level of
neutralizing antioxidants.,

Free radicals can interact with molecules in the body and damage various cell
components such as DNA, protein and lipids, giving rise to various disease states.

Reduction or redox potential refers to a substance's ability to gain or lose an electron.

Advertiement A strong reducing agent for a example will have a high-electron transfer potential.

Hinh 2.1: Cac bai bao khoa hoc
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l. MOT SO KHAI NIEM
CO BAN




Chét khir (nhan t6 khir)?
Chat oxy héa (nhan to6 oxy héa) ?
Sw oxy hoa — Sw khuw?

Sw oxy hoa

|() 0 l+1 -2
4Na + O, =2 2Na,O

1

Sw khw

Hinh 3: Phan rng oxy hba khae 8



Phan trng oxy héa khirtrong sinh hoc?

* Nhuwong va nhan H* va Oxy

CO,
. COA'SH +

o\ 4 ) +  TPP NADH

C NAD lipoate, o) S-CoA

(|: o D/ X N

| o pyruvate dehydrogenase |

CH; complex (E, + E, + E;) CH3
Pyruvate Acetyl-CoA

AG'° = -33.4 kJ/mol

Hinh 4: Phan trng oxi h6a Pyruvate thanh Acetyl-CoA (h6 hap té bao)



Phan trng oxy héa khirtrong sinh hoc?

OH 0
OH 0
+ %0, + H,O
Catechol Benzoquinone
Colorless Yellow-Brown
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Tien chat oxi héa (pro-oxidant)?

Tién chat
oxl hoa

Goc hoa hoc
(Goc tw do)

Khong phai
g6c hda hoc

J

J
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ROS (Regctive Oxygen Species)
Hop chat mang oxy hoat dong

Khong phai goc
tw do

* superoxide, O, - * hydrogen

» GOc hydroxyl OH: peroxide, H,O,

» peroxyl, ROO- » Acid hypocloro,

+ alkoxyl, RO HCIO

» hydroperoxyl, * 0zone, O
HO, « Oxy nguyén tu,

102
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RNS (Regctive Nitrogen Species)
Hop chat mang nitor hoat dong

Khéng phai goc
tw do

* nitrogen(ll) oxide, * nitrosyl, NO*
NO - * nitrous acid, HONO
* nitrogen(lV) oxide, » nitogen(lll) oxide,
NO, N,O,
* peroxynitrite,
ONOO -

« alkylperoxinitrite,
ROONO
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Goc tw do (Free radical)?

- La mét gbe héa hoc

- L4 mdt dang ton tai ctia phan
tlr, trong d6 chtra mdt hodc nhiéu
electron khéng bat cap.

Hinh 5: Goc tw do

Phan tw

Hinh 6: Ddc diém géc tw do »



Chat chong oxi hoa (Antioxidant)

Electron doc than

Hinh 7: Chat chéng oxi héa
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Stress oxy hoa (Oxidative Stress) ?

e u < Chat chong
Chat oxi hoa oxi héa
sy, s C hét chéng
T T """ oxi hda

Stress oxi hoa Stress khw

Hinh 8: Sw cdn bang gitra chat oxi hoa va chat khir

> Stress oxi hoa la tinh trang cac chat oxy hoéa khi ching
chiém wu thé so v&i cac chat chong oxy hda bao vé cua
co thé.
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Il. STRESS OX| HOA
(Oxidative Stress)




Nguodn goc ctia goc tw do

NGUON NGUON
NGOAI SINH NOI SINH
* Bucxay . Té bao

* Tia UV :> « Ca&c enzyme

N triec tiep/gian
0 nhiem tiép tao ROS
* Chuyén hoéa

/

MOI truong

- Ché do
dinh dudng

Hinh 10: Nguén géc cta goc tw do 18



Nguon goc cua goc tw do

1. Ngoal sinh

- M6i trwdrng sdng 6 nhiém:

Héa chat Tang san

cong sinh goc
nghiép tw do

Vi du: , ,
CCl, > té¢igan - CCl; : la 1 gboc tw do rat
doc hai.
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Nguon goc cua goc tw do

1. Ngoal sinh

Co thé
bi suy . %
dinh T.hleu.
lau dal
Thiéul ATP l

a A Hang rao
Moi trerong J
dich noi

chong
oxy hoa

bao bi acid giam
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Nguodn goc ctia goc tw do
2. NOi sinh
CUOEOREAIOLIEERIOLIEERIOIIEeaTHOstaThssets

M“’o”eo”e@ 0 0

o 0 0 0 0 o E.‘.un}plex I::urgplgx :i;cel:slz;me

lililﬂl o """C i g&&“ﬂmﬂ

NADH
0

'll'lll
ZI'I"i"lz()2 H,0
0

Complex
4

UQ «—- UQH,

Complex

i
)

[N
NADH NAD 02 02-

Hinh 11: Chubi chuyén dién ti trong ti thé
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Vai tro sinh ly ciia ROS trong té bao

Chirc nang sinh ly

Diéu hoa sw
chét theo
chu trinh

cua té bao

Hoat hoa
gen

Viém nhiém

Diéu hoa
biéu hién
gen ma hoa
enzyme
chdng oxi
hoa
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Tac hai ciia ROS trong té bao

NGUON
~ NGOAI SINH

N\
NGUON J/

~ NOISINH




Tac hai ciia ROS trong té bao

- Oxi hoa lipid

Bén ngoai té bao

glg:;nctl}: Gé (dung dich
ocC - s
photpholipid tw do ngoai bao)

Lop doi photpholipid
(mang te bao)

Duoi cua phan tir Bén trong té bao
photpholipid (té bao chat)

Hinh 13: Mang phospholipid bi goc tw do tan cong
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Tac hai ciia ROS trong té bao

- Bién tinh protein

_cH2 NH
Hoc—C,
| CH?> )I\
N"-\-\.\_\. ")))
g o HNT N ;
/ 3
H” 'COOH o {H,
pI‘DliIlE Arginine lysin
[ O/ 0
N/—-O N~ CONHR, CONHR,§
| | 21
COR» COR, COR,
2-pyrrolidone glutamic semialdehyde aminoadipic semialdehyde

Hinh 14: C4c axit amin bi oxi héa bdi géc tw do
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Tac hai ciia ROS trong té bao

- Hw hal DNA ey wizay S——=d

€
Foesdy
&
&y B
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Lién két chéo A—l
DNA-DNA o e
¥ 1]
J—<C2—g
Gay dirt day don
X AmeeT

&
O‘O\Of{"_w,\

Lién chéo
DNA -
Protein

) Sugar (deoxyribose)
@ Phosphate

€ R-alkyl group o \

Hinh 15: DNA bi tén thwong bdi téc tw do

26




2. Anh hwéng cua stress oxi hda

- Alzheimer

Healthy Severe
Brain AD

Basement membrane

Myelin sheath

Normal Compressed  Sheath Loss  Disconnection Degeneration

Hinh 17: Té bao than kinh va ndo bénh nhan Alzheimerg



2. Anh hwéng cua stress oxi hda

Ngoal ung thw, Alzheimer, xo vira dong
mach, stress oxi hoa con la tac nhan gay
ra bénh hodc lam tién trién ciia mot s
bénh khac nhw 130 hda, soi mat, ...
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l1l. CHAT CHONG
OXI HOA
(Antioxidant)



1. Chat chong oxy héa cua co thée

e Ferritine
e Transferrine
e Albumin

T T

» Superoxide
dismutase
(SOD)

» Glutathione
peroxidase
(GPX)

» Catalase (CAT)



2. Chat chong oxy héa bo sung:

R
-

N
<\IitaminD

Co thé khéng
tw tong hop

m VitaminD
e

a

\
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2. Chat chong oxy héa bo sung:
Vitamin C

-So6i than
- Budn nén
- Viém da day
- Tiéu chay ...

Thu’g
pham ché
bién

-Thiéu mau
do thiéu sat
- Chirng chay
mau do thiéu
vitamin C
- Giam suc
dé khang

Trai cay twoi
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2. Chat chong oxy héa bo sung:
Vitamin C

(1)

L-Ascorbic acid Dehvdroascorbsc acid

Hinh 18: Vitamin C
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OH ‘:>>‘<<, OH
0 0

HO 0 HO o)
HO OH AR 4 ks
de
ascorbic acid 4 dehydro-

ascorbic acid

Hinh 19: Khoi phuc Vitamin C
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2. Chat chong oxy héa bo sung:

Vitamin

- Mét moi
- R6i loan
tiéu hoa
- Tiéu chay
- Pau bung

| o
tocopherol

N
Vitamin
73 =

! R 1) i//
g d
Sk |
N~~~ =V

!

E

~

Dau thwc vat

- Réi loan

than kinh
- Giam nhay
cam vé xuc

giac
- Dé tén

thwong da,

hong cau,

tim, ...

Hanh nhan
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2. Chat chong oxy héa bo sung:
Vitamin E

Hinh 20: a-tocopherol
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2. Chat chong oxy héa bo sung:
Vitamin E

Dau cua Gée Bén ngoai té bao
phan twr e (dung dich Vitamin E Gée trr do
photpholipid 0 ngoai bao) ;

2
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(a) (b)
Hinh 21: Vitamin E
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IV. LOI SONG
(Lifestyle)




Su bao vé oxi hoa
Oxi hoa Stress

Cac chat

Cac chat oxi o iy
chong oxi hoa

héa

Oxi héa Stress Su bao vé oxi hoa

Hinh 22: Can bang gitra chat oxi hoa va chat chong oxi héa



Giam stress

Luyén
tap
yoga,
thé duc
thé thao
BO sung , ,
vitamin qua |/ Traglh hqt
cac loai thuc thudc, cac
pham, rau ch’at kIChA
qua twoi thich, chat

hdéa hoc



V. TONG KET

1. - Stress oxi hoa: goc tw do > chat chdng oxi
hda cla co thé.

- Goc tw do: phan tir c6 mot hodc nhiéu
electron khéng bat cap.

- Anh huwdng: ‘trong tin hieu ngoai bao hay
gay hai den cac dai phan tp.

2. Stress oxy héa gay nhiéu bénh nhuw
Alzhiemgr, Parkinson, lao hoa, ...

3. Chat chong oxy hoa: néi sinh hoéc c6 thé bd
sung tr bén ngoai: vitamin C, E, .

4. Can ché dd dinh dwéng va thoi quen dé han
ché stress oxi hoa.
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