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Table 1. Reactive Oxygen Species (ROS)

Free radicals
Hydroxy! radical OH
Superoxide radical 0O -
Nitric oxide radical NO
Lipid peroxyl radical LOO’
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Non-radicals
Hydrogen peroxide H.0»
Singlet oxygen 0,
Hypochlorous acid HOC1
Ozone Os

Ref: ILSI-Eurcpe concise monograph series, '95.

Sources o Reactive OXygen Species:

Reactive oxygen speciesi= aerobic organisme] A4 Al A o)A MAY 4 ool §n
A QAR RE] el A 1 o

Table 2. Sources of Free Radicals

Internally generated sources

Mitochondria
Phagocytes
Xanthine oxidase

Reactions involving iron and other
transition metals

Arachidonate pathways

Peroxisomes

Exercise

Inflammation

Ischemia/ reperfusion
(re-oxygenation injury

External sources

Cigarette smoke

Environmental pollutants

Radiation

UV light

Certain drugs, pesticides, anaesthetics,
and industrial solvents

Ozone

Ref: [LSI-Europe concise monograph series, ‘95.
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2. Oxidative Stress by Free Radicals

$-2dl BolA Free radicalol 3738l A)3=H(membrane system)-'—} LDL%]XP EEEEMI
oxidative stressg & # J= ZEE o2 2dd BA3ACH

Oxidative
Stress

'*: Free l!wEadicals *
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Protcins Lipids N
{Membranes) {Membranes) DNA
LDL Lipid Oxidative
Particles Peroxidation : DNA Damage

Modification
of Apo-B

Membrane Damage
and Loss of Function
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Ref: H. Wiseman, J. Nutr. Biochem. 7:3, 1996.

3. Dictary Factors on Oxidative membrane Damage
Ay Al vHbiological membrane system)ell= A& FA4E o2 PUFAZF Bo] g&8f5o] Ut}

- 12 -



wabr] At 38 7150 AYAHLR RAHY] A E 4Hstsy] 48 PUFAS R353)
o 3tn} e} kA #8413} 8ol AEAHORE JzRAHOF dojum gUrh

A 713 F deld 3335 JUds Fol B2 A7t o]FojX= Aol vty E, Higlql C
(ascorbic acid)R carotenoidselth. ©l&& A3 F£EAHBH M O £He] 1 R RollA
£3| membrane systemellA] &3l #8-& sl Qo delFon] olEL toxicgdFe] Horm
2 HFHoZ o AezAldAM AW tEHdgAE w3 d7gn Ak Yo Te] dpd
3ol ol it YAl 4z 28 & IMinteraction & synergism)EHSIA combined effect 2
THH FA2 A8 =3k Ao

#Al oxidative membrane &74e thate] AT E I e dietary componentE-S ool e}
Wi,

4. Antioxidants9 &

AntioxidantsE¢ 71 71 g2 Fs) 19 de3 Ho

1) Preventive Antioxidants

®© HAr3E9] B3 (radical A4 <HEH
- glutathione peroxidase
- glutathione s-transferase
- peroxidase
- catalase

@ metal ion AA
- apoferritin
- transferrin
- lactoferrin
- ceruloplasmin

@ quenching/ dismutating active oxygen
- carotenoids
- superoxide dismutase(SOD)

2) Radical~Scavenging antioxidants
- initiation Y3 break chain propagation
- radical®] targetoll v]x]7] A Al A
(Wlelgl E, C, uric acid, albumin, bilirubin, carotenoids)

3) Repair®} de novo mechanismeol] <

- phospholipase
- protease
- transferase

¥ Ref: M Roberfroid & P B Calderon, Free Radicals and
Oxidation Phenomena in Biological Systems, ‘95.
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Figure 2 Possible dietary-mediated protection against oxidative
membrane damage.
Possible dietary-mediated protection
against oxidative membrane damage
Ref: H. Wiseman, J. Nutr. Biochem. 7:4, 1996.

5. Vitamin E

A Major Antioxidant in Biological Membrane System:

Hietgl Ex Al ¥%(biological membrane system)o] SA)&t= 7Hg F8§ Jaks Y=
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GSSG

-

GSOO"
GSH GS' _N . GO0 —N_ GSSG +'Q,

R’ RH B-carotene
>_<‘ (vit.A)
LH L
O,
0, vit.C’ vit.C
_ oTH (vit.E)
LOO" / LOOH
Fe+2
Ceruloplasmin
Fe+3
"Propagation” LH
0, LO/LOO

o Concerted action of nonenzymatic antioxidants. R' = free
radical; LH = unsaturated lipid; L" = lipid radical; LOO" = peroxy
radical; LO" = alkoxy radical.

3% Ref: M Roberfroid & P B Calderon, Free Radicals and
Oxidation Phenomena in Biological Systems, ‘95.

Physiological Effects of Membrane Hydroperoxides and Vitamin E

Lipid hydroperoxide7} physwloglcal?} 715°l e ol AF =€t Lipid hydro-
peroxide7} AJAolA EWE M2FH 75 ¢ s 5T 4ot AAG At
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AAet XA E(PL-O0H)2 P43 AlA 2
Physiological Effects® Zd§ ol lojAl
Vitamin E7} 398 4 9l 93 Enzyme Systems

stimulus it o
"on” event _ "off” event _
PL S PL-OOH N PL-OH
Lipoxygenase PHGPX

4

PPhysiological Effects
PLA;, PLC, PKC, Ca''fluxes

» Examples of Physiological Effects:
- Differentiation of Erythrocytes

PL A2: Phospholipase Az
PL-OOH: Phospholipid hydroperoxndes .
PHGPX: Phospholipid hydroperoxide glutathione peroxidase

* Modified from Oxidative Stress ed by H. Sies, Academic Press, '91.

Phospholipase Az (=PLAz) 2} Vitamin E

Membrane <X He] 9114 phospholipase A28} F8T HTo] Weo] FxsHo K
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Vitamin E and Diseases & Toxicities

Radical® ROSZ Q13 Aoy EA49 {22 phagocyte] #Y %"6‘5}7} AN A2
Agtgi o, ol 7M1 o3ty 2R 4 A= HaElH AAHL @ carciongenesis, @
ischemia/reoxygenation linked tissue damage, @ immune disease @ @ atherogenesis €2 7t

6. B3

708 227 5= Al AYPAI A 8 Fo] & oxidative stresse F
3 Z718 Aoln, %3+ =299 chronic diseases®] &7+ 43} systemol] t§F 9%
3}, olsl, 1513}, w3lel So Ay Hofe] AT FF-E S A3 AP Aol
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