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Clinical Applications of Antioxidants
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Reactive oxygen species (ROS) and reactive nitrogen species (RNS) are natural by-products
of cellular physiological processes involving metabolism of compounds containing oxy-
gen and nitrogen, respectively. Physiological defense mechanisms against ROS/RNS read-
ily convert them into water or urea, but dysregulation of ROS/RNS production damages
cells resulting in abnormal conditions such as uncontrolled growth or cell death. ROS/RNS
are closely related to the development of a variety of diseases such as cancer, diabetes,
neurodegeneration, vascular disease and chronic inflammation. Thus, it has been pro-
posed that the removal of ROS/RNS may prevent or treat oxidative stress-induced dis-
eases. Some antioxidant molecules are synthesized in the body, while others are obtained
from food in the diet including fruits, vegetables, meat and even in natural water. In addi-
tion to the natural antioxidants, synthetic antioxidants have been modified from natural
chemicals so as to increase bioavailability to target organs and increase stability in the air.
In developing novel antioxidants for therapeutic use, some factors to consider are: 1) im-
proved efficacy; 2) low side effects (comparatively clear mechanism); 3) competitive price
and 4) improved convenience of dosing. In this review, we will discuss the issues men-

tioned above and the use of antioxidants in clinical application.
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thine oxidase)o]] 2J3| A= YA EIL] 0] &L n|EZEg|olo} A3
Aol Z¥zk ZAfst= W72 34kekE Bt 5318 22 (manganese
superoxide dismutase, Mn-SOD) ¢} L2]/0t 2TAKSHE St 5
3} 4~ (copper/zinc superoxide dismutase, Cu/Zn-SOD)®]| ]3|
THAFS}Ax (hydrogen peroxide, H,O,) 2 Z12E|0] Af| 22 u}Z24-0 2
U EE]7 % gk 2E2 0 2 yAelpa e dkebpamei g s
(catalase) 2} FAFO}E 4 (peroxidase)of| 2Jsf =t AbAE AL 23]
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&5 7P HEgAdol et 8| =54 2]z (hydroxyl radical, OH)
T AgE]o] Al W 47| 8e] &4E Z2eth(Fig. 1[2]. 2794t
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Fig. 1. Production of ROS/RNS and antioxidant system. NO, nitric ox-
ide; SOD, superoxide dismutase.

Table 1. Antioxidants and the Clinical Applications to the Diseases
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1, 1 SHALEIRIO] SRSt UAtl| XS Bt

1) HIEF2(vitamin)
oA 5 2H]XH(ascorbic acid, vitamin C), ¥I}-E I HE(a-to-
copherol, vitamin E), F4}(folic acid, vitamin Bs)2 H| 535t H|EM]
54101 0] F2PA et AR ] ol g0l 153
AR I S AP e oF e
7} %2 MK 2, 5 7. AR o o] wol Eakelo] glov)
o1 3 54 vieluel 2 B FAE] & oA 22 B
oo} 73] A] HBSHE Rl et 4 o] o]
Ik oA TENARS 802 AT o FUSHELS 2Te}
El-2(glutathione)ol| oJaf SHAFE= A5t TARSHA0F 2
S TAYIAE AL AT THS), 8 2ATHE A (diox
ygenase) 9] B 4L 7148 B 9Jefo] of sz 2AAE
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{540 S ARS8 SAEH ot 22 o
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el HIERIE S @3Eet SAES B9l AFIEe] sl B
WA Fr ﬂ*’ 1;171] WA AE-=o] ghom AFoA T axt
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2) 7tEl|Zl(catechin)
7HeZ1E Hlmare] 25 71 HA=EEA ()-epigallocate-
chin-3-gallate (EGCGQ), (-)-epicatechin-3-gallate (ECG), (-)-epigal-
locatechin (EGC) Z12] 1L (-)-epicatechin (EC) 5] 44 3l.oH
2} Qo] =AELQ] EGCGE 52} 3k 2hof] 200-300 mgo| E3E]
o] 1k S53H= 5000 o4} <152} B algkor 5 o) Hlisn
elo} 190] 187|2 Qlet ksl BT o] 71 o] 2 H}

20| 3= AR A=A Utk MRS FAE-E(AIES] AP

Vitamins

Diseases

Ascorbic acid (Vitamin C)
a-tocopherol (Vitamin E)
Folic acid (Vitamin B)

Coronary heart disease, hypertension, type 2 diabetes, sepsis, myeloma, neurodegenerative diseases
Coronary heart disease, atherosclerosis, Parkinson's disease, Alzheimer's disease, type 2 diabetes
Stroke, cardiovascular diseases, depression
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JEW Al 7] ofm]ieite) 5
E27|(sulthydryl group) &
o 5 9] 2Rekele Bl 4 245 S vojon of
L}J FEFE]Z 0]35-E(glutathione disulfide, GSSG)S &gt

ZF2EE| 22 A S ARA O} B & SHARF SR e
J.Jr/\l-ﬁl-ﬁ*(glutathlone peroxidase, GPx) = ZFEFE] & S-Ho]
4 A(glutathione S-transferase, GST) 5= &-9f 7]4& 3HAA)7]
a1 AL /\PQ]-Eloi GSSGHE|Z Ast=c) 415} el GSSG=
SFELE]L 3+l d A (glutathione reductase)®] 2]3] NADPHE
AHg-to] GSHE $HlE|o] Aol 8-Hrt SFEFE2-2 A2 o
1-110mM HE 9] F= & FA51aL 9o ol Yol = 10-30 uM &
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(thiol group, -SH)Z GAS}-52S 217| & SIA|9F SFFREFE]L- &)
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nEF=eol ARG A Ab&2] HAF /AL frulF =
(ubiquinone, coenzyme Q)- 1|9~ T-8-%] J FrtekEgolt). uf
O|EFf=E fHIF = 2 -8/ SRS Al Y=o g

35S S5t 284 287191 triphenylphosphonium (TPP)
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Fig. 2. Structures of antioxidant molecules. EGCG, (-)-epigallocate-
chin-3-galate; MitoQ, Mitoquinone.
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