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ABSTRACT

Pulmonary system is a target organ and primary defense mechanism against environmental oxidants

and polutants. Enzymatic and nonenzymatic antioxdant defense mechanisms undoubtedly protect the lung

from oxidants even endogenous oxidative stress, In addition, new ways of augmenting pulmonary antioxidant

defenses are developed, which can be used to support the intrinsic antioxidants. Therefore, improved unders-

tanding of antioxidant defense mechanisms will increase our knowledge of the cause and will suggest rational

approaches for treating and preventing oxidant-induced lung injury. In this reviw, we discuss the formation

and scavenging of free radicals, and the strateges for antioxidant defense of pulmonary system,
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rce? ThFdolt 159 WAL nAHYE | ¥
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Table 1. Diseases and pathology that may to some extent involve radical-mediated reactions

Diseases

Strength of the evidence
for some radical involvement

Emphysema(# 71%)
Cancer($)

Arthritis(¥2 9)
Athterosclerosis(F™ 4 3})
Cirrhosis(3 ¥ %)
Stroke(Z X&)

Retrolental fibroplasia(F+44] 4343

Cataract(¥ )
ARDS* (49 3824 237)
 Aging(’=3}) .

+ + +
+ + +
-+

+

+

+

+ + +
+ +
+ +
+

¥ ARDS : Adult Respiratory Distress Syndrome

—169—



GT - £FS - AFA - 052

FolAE 2 flo] WAZRE AsAE AaH
£ dated EHRo 2 WAk
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2. Free radical®| MMzt AMS1=] &AL
1) A4#He AARAZE 5F free radicals

A4

19759 Priestlys &58 247} olw Ao

ARZHO 2 0§84 AT APAE Y E T}

3 SRch QAR HPRS EHFEES 100%
Az =BAREY £UUZ S0l BRNY
90 B4E 3EE RE A AR 5FS
o9 wgAel 2 FUALFO BHLS 7]
g o5 AL AASAL o2 1
B3 AL AR AEE AT AWA ol =
wol B4 itk At 8e] A9 AR =
Bk A 95% o 4Fe] AAE mitochondria®l BF
QAL sl ahe] ARE W} AP B=
SAHAT ol A) 5z YRE REHo 2 U9
A2E F free radicalZHIE AR 2= Aep,

I3 LEQLY] AbAZ AF o)A cytochrome ¢

Table 2. Oxy-radicals and related species that have been implicated in cellular processes

Name Symbol
Singiet oxygen '0,
Ozone 0;
Nitrogen dioxide NO;
Hydrogen peroxide H,0,
Hydroxyl HO -
Superoxide 0,
Hydroperoxyl "HOO -
Alkoxyl RO
Peroxyl ROO -
Acyloxyl RCOO -
Acylperoxyl RCOOO0 -
Aryloxyl ArQ -
Arylperoxyl ArQO -
Hypochlorous acid HOCI
.Semiquinone radical HQ -
Semiquinone radical anion Q-
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7t @959 mitochondriaAATSAZRH FA4
A9 A4 e) FrHECh 71 REFHoZ Bdd
4+4:% superoxide(Q, ), hydrogen peroxide (H;0,)
2 hydroxyl radical(OH ¢ )5& #4414, oxygen
free radical X reactive oxygen species®hil T
g}, 993 @3E hydrogen peroxidet 2T
AA7t Aoz Ho9l7] Wi free radicalel ot
vt} 121} o] R o] Fe(I & A 3kell €A hydroxyl
radical$ B8 Y 5 Y {F 3} Akt kg3t
AADN5 ukgg dod 4 2101 free radical¥
AV 7158 27] uliel F4F4 free radical
groupl.2 F g€}

olE elgjax AAME A UAAAE F
dto] o27pAl A2FAH free radicalEolt o9t
ZAUE radicalS AT + e, AW A<
ARsh B WA 2] FRE Q4TE W=
ArH(Table 2). AEHAAM FARLE AYde &
YE sourceZE peroxidase, cyclooxygenase, lipoxy-
genassE T 2o) Be) AFPH F4FE xanthine oxi-
dasest o] AZAN BASE HAEE Qb0
oL oW UH ZANN AR B2 £ S
e FaF 849549 A4 source’t H F
Ak A3dei oA WA 23+F (oxidant level)
& free radical& B3R BAE 7o, &,
393 FusAe FEo v 2R Folu
T8 9} 22 Ho|FEHEL A5HE =& W ¢
o8 98 vk s o352 AXEARS
ZH= aldehydel} hydroperoxide® AAsH= A&
3248} wkgo) o] &-¥ ALHY, Haber-Weiss §F$-ol
Fej gl superoxidéﬁl- hydrogen peroxide® -
hydroxyl radical® A*33}#""*, epinephrine©l“}
GSHZE AN Y25 MELH 25hE 52

Al7A superoxidett hydrogen peroxide & A 48k3L
0] & o}71A hydroxyl radical 4ol o) && 5
A7) w&oj e,

2) o] Z4E9 o free radical¥ 4 Z 9

et 24

TES B3 §9 o)2HEL Eo) BT &3
9} QI=te] A7)Y) wet 7] BE $Xd A5
27 #o A 9] o272 Fei7| A o3 AA
2ok (FigD. S8z QA7 8 EAEL g
F5U rlmd A FabE 1, Ae BFES 7| dAY
HEANAA =@EA A} o]EF oW o] EAE
(Xenobiotics) S MEW L] BLE o5 §43€
% redox cycling®l ©)3} 4sl=n] o]l &
AARES AT} HELE HdEhs gEH
E£7Z 2% paraquat, bleomycin 12|13l nitrofuratoin
T2 B 7 ded o] BAEL VI1ERA 23F ]
271 t2r) dgdl sE/t £348 We ¥%
chekstA vehd A 29 paraquats FYF 1—
2ol HAEE A7 SEGH HTEe A
3¢ FEEL GSAEE F/HAIGY. H7} pa-
rqutel B3 44 £4¢ W P olge ¥
AR} B & FER toxin® FHY F U=
Sl 715E 2 917] wo|cHe® Paraquat=
MEeHg 2 €333 mitochondria®l AR} A
Z F8 HAZS ol bipyridyl radical& 33+
Hed ool ka7l gl oM AR
AaEYAN EAZY raot g F ukgdia A
28 Fol2g A old superoxide®= T4
ARG, ¢ bipyridyl radical& 449} ©) 48
# 9% AL Yod ASHo R o] cycledtgol
A7) G 20 AHAL YT A £
Z71E 4 Hhol iUk, ofelzte] Fdglel supero-
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Site of Water Particle
attack . solubility  Compounds - size
Eye High NH, 210 pm
Laryns HCI
Trachea HCHO
‘ 5,C1
CH~=CH—CHO
Bronchi Medium 50, 2-10pm
OZ
Br,
RCOA
RINCO),
Alveoli Low 0, O, <2um
Capillaries NO,
coq,
Cdo

Fig. 1. Sites of attack in the respiratory tract in association with

water solubility and particle size

xideS AAEE A FAlo] 9% (reducing
equivalent) & A2 %37 & MEWalA 2zt
NADPHS| 2@43el& oF7)AZlch

Bleomycin #¢] 44318 9o 7)x 7|#A
Tosld FA HESS dosle B
BleomycinZ 53] DNAY s &2 33895 2
317) W&o Bl EAAeo14 DNA—bleomycin—
Fed B3AE FAB}, o] BEFA = redox cyc-
ling®l 930 429} W33l superoxidet hydro-
gen peroxideE HAE9, AR} AFF XA
hydroxyl radical& B4E & UoiX DNAY71A
Qg Sol3A &AL $ AT,

Nitrofuratoins. &4 #¥5% #2 4#/3%E #
gl 4> glth®, Paraquatt} bleomycin® 2] nit-
rofuratoin® 714 F# A redox cyclings 5+
free radical® A48 ol 29 ¥H&3te pa-
rent compound®} superoxide® 4§/ &t

AdAtd LPFY =&HW Ae AGHe

shtel HudaFEd] daA Hu, A7 FE4dE
(crocidolite) 2 &Y 3te =9 ks &4g0] 7}
o 3 #Ho) AAEE NE fiberol =FA
71 AAAs} whgo] FEEHTL o7)d Fas
A} iron-chelatorS H7}s}d o] wk-go] A=
Aol HAHAF®. FAFHAF (silicosis) & 4=
A &3¢ 9o 4 e 2 okt 22 si-
licaZ % ¥ Si—O radicalo] 4457 WEo|™ o] A
A A #H 2] o2 A Eo| A superoxideHt hydroxyl ra-
dical® st ol A=A,

&2 T HFRAEE AL 3o A
2 & A3 A hydroxyl radical® EHE
Pt oA e&o] HAYEETS HeYWE
free radical®] A4€E + Avke AL FAS £k
2.E0] AFH w3 ME AFAANSE 23
2 Aol FALAAT AR oFF Fel"
ub g™ o9} ¥ldt AL RA pitric oxide®
in vitrool A AB#ANEE FEdste o] &Y
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Table 3. Estimate of the half-lives of oxy-fadiqals and related species -

Half life

Radicals Substrates Concentration (at 37C)
HO LH _ IM 107%sec
"RO" " LH 100 mM 10" *sec
ROO - : LH I mM 7 sec
L- 0, 20 uM 10 %sec
H,0, - - ‘ -
0, - - -
0, . HO Solvent 10 sec
Q- ' - - Days
AT, N A&t o] EF AURAEL Hol =g UF FET
CHH AT g A8 2RSS Festa QY] life time 23 YATH(Table 3)%2, © vioprhA
wEol 7= XL &S 2T Aol gupy, - FARAEL s71%(lower respiratory tract) % ¥
ol AZIFoNE puffd 10°709) free radicale] & Fo| WY} ZIIE I o]E0] EAFEE e
500 - o;  CHemoaTTRactant o (D)
Exog@gug -390 o | ’ !NFLU:I(E\SFWBCS
SO0 :soo P NADPH OXIDASE @

20;+2H—H,0,+0,) SO0 o7

TISSUE INJURY BY
O, FREE RADICALS

Fig. 2. Respiratory burst
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=9t 2% superoxideE 37| wjEol #H
AxUe] FeeDEol HFLH oxidative st-
ress7t E7HE £ (Fig2), o/W F3ASe] #
2He AL F2 259 3490 conjugation®l
olg Fo] BUP, ol HFAQ A=
53 gA84ce dud 2HaL dAANE BR
AFAZ F glon olg QI vl FajEid
g wojge] FolE7] Wil Hrige €l
g & sin®,

3. WHAES| AtahLol7|H

ShA QIFE kg o) HAEE Aol o8
st B4 F AsE &4 TolEAY
Az3s7] Hea AA7R FaHAE AL
A}, o) gist WelNHEL 7%l met § 7}
A2 PEY 4 U= RAA, free radical 8T
A=A 4, AFAE 2 /5T HAFYER
AFANTI =R A, EALLFL AXY] Fo
FAFAZRE A= A, 2a AZ 4
A B2 sty &4E FEIE AFLE e
F 9y, Zhzte] gadAs oy oertA 7
AF P7A T 2 oS 5HE Ee JEH
oz TPt

(1) Free radical A7 <A 2-&

AEEH o] & hydroxyl radical® FE supero-
xide'} hydrogen peroxide’} Ho]g4:3h2] wh-g-of
&AM HAE7) Wie) ol e FHoled &

22 AT AL hydroxyl radical B A& AA

L AXEE LolE £ e 7 T2 8yl
g & ok 2389 Holg&EY ol&4E =4
e Hel Al AERET A Eee] Fite] HE

Zaslth 1 olfe FAMNEZNEE B4 H Ha-
ber-Weiss¥H-8-2] 7] o] = hydrogen peroxide$t
superoxide”t F2 AT o] EAZT kA o
e FAHNLEL AAStE PAE 2SS
Audez Afso] ArlwEoltt ot #
Ao Ao EAse FasAE F4H gl
free radical?h-g-o Fojdh= HolF&HE AAHF
® ALAE 2agge A A8 £ ¥
Aol FelAtehel Ho) Haber—Weiss¥h-gol 3
Q3te AL golFE 24 FoF T A(gy-
coprotein) ©] AEH2,

o] &% transferrine TEAV} 282t Ea A
g 5 2 AN oF 30% T TEHH
o] Mol & FEE & U AAAFENEE
FRRo 7 AT £ o] FUNAL HIZ
Ao} BA4stE FAAXLG AAHF Fol EATY
& Q3 At} A Q) o] i AFAZ A, La-
ctoferrin®. ol thF =L 3HL Za Jon
przoagt A% o] Uth

Ceruloplasmin transferrin® &7 &<&vd]
818} free radical A ¥H$g A3 71%E 71
2g8 Qo)) Ceruloplasmine 3 2
el Aow ¥ ELZFR WE-& T3 supero-
xided) AL A3, superoxidett hydroxyl
radical® A A8t v AL AqAAL &
88 £4L HolF e TP,

Ferritin® 24719} subunit T3 ¥ o] 11 450071
9] metal binding siteS 71713 Q1] Z2 F 5T
A% 5 gon e fadde e ol3%
A= free radical 84182l o A Frad A E
= =5 AEW] iron pool 7HAL Y= ©] 2]
2719} zZHgol gsiME ofd F 4| A A BTk
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it A27tx el d7dye) 23 pooldle A
o] & 0] phosphate ester'} 714+ £ A A 7 2

C EHo) sk gEA glon, o] FElE free radi-

cal¥h-§-o) o] &8 4= 1ok sheh, wretA ©] jron
pool & free radicalit-§-¢] dol¥ + & FH=
2 AgA7 AU superoxidett hydrogen pero-
xideZ iron pool] E017}A] £&tA Adsle A=
4a} whol 7] el € 4= Aedl AW catalasert
superoxide dismutase(SOD)+& °]¢} o] 715&
Feoe FATFELE ol

2) Free radical 31]7']7-‘} £
- AE7} 23E stress® TE FL 018 5 A
FAEA = FZ free radical A Ad= AFZolvh
o} g4talA B A EW TEE v¢ thEFsin ZA
garsl a4A, 44 2 284 daskA adx
HEaLgWAds Ue ¢ Aot

(1) Far3 544

AEel darHl gHataldo] 71 catalase,
SOD 18|31 glutathione peroxidase(GSH—Px)&
F 33+ GSH redox cycleol #ejdls A8 &3
ol=ojA W o]EL FE superoxide®t hydrogen
peroxide®& AASE2A MEW ojg8 FE7}
e gosled Fod vF F/EA o
EE @t} o] BAES AXYAA A7 Fold
ol BT AL ohiz 259 FHRY
A= Z7] B8 F455¢ TRt A,

Catalase® hydrogen peroxide® E3 itaiz
EA7E E42A AT 2400008 £ 4
0} subunits2¥ heme@®dolct, Iron-hemed
AR dNAEA Wi AsA HREHD
210] @A hydrogen peroxidelt methyl peroxide
Zo) Ze BAEWN HTo| sMesta WA}

o RIBULOSE-S

\ PHOSPHATE

NADP* NADPH

N

GSH REDUCTASE

Ve

G886

T,

ROQH

GLUCOSE

\

Fig. 3. Schematic delineation of the glutathione
redox cycle

=

S A4 &9 lipid hydroperoxides ¥ #-& thh
2 2T ASA AT, Alge] A% cata-
laset Tl 3 £EH gler 53] BAR}

Ao B M, #, 2 A FHw,

GSH redox cycle2 A Xul2] hydrogen pero-
xideE FHA171E 5549 &L 3 catalase]
482 Wadsch(Fig 3). 53] %A sk
SolA Q=S B
AAGe 1A catalase.tt HA o A3 o
o9, o] £3Wh3-2] key enzyme?] GSH—Px+= 4
7N Se’t FH99 selenocysteineT71Z FH
ol sk #AF 8500090 ©@¥delrh. GSH-—
Pxt BZ7|A2 GSHE & F8= 3 olgl&
GSSGE &A1 71 A9t hydroxyl radicaleltt supe-
roxideol] ¢]sf B-#43}H I, Oxidative stre;ss%-
w2 opd AAAIRE GSH/GSSGH ek $e ¥
GSHY =7t #719Ed o874 peroxideE
gol3tA gdAE = Ak A E GSSGe 2
29 sulthydryl group® A3+ sulfhydryl—

$=A hydroperoxide®&
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Table. 4. Natural products and drugs which have antioxidant action.

a}atakA) Rl g | oFe) 53

1. HE7]4 34IEA|
—Flavonoid & 10, O, A A gaF
~Phenolic acids A) A k2 7] Kia oy
—Phenols gz
— Terpenoids
— Alkaloids
—Tanines AR A

2. A kst mAe] 4 T FAFAFEH
—Liposomal SOD 0" A A
—DEG—S0OD 0, AA : P
—SAM—SOD 0, AA gd%
—5118]% a-tocopherol 0, - OH AA
— CV-2619(1debenone) A A 22kt A
— Ascorbylpalmitate ' A A 7} 5 7|
—Bs-butylate GSHE =

3. 34 FatsiA
—Cu(disps) ‘ 0, AA C F9.839%, 99
—Permalon 0, A A FHutA) =
—Cupralene 0, AA ] S
—Ebselen Hydroperoxide3i

Lipoxigenase <7l
—Deferoxamine A A }rsl e A
—U—74500A A A 2dEhe A
—U—74006F ) A2k sl o A
~~Dapsone + OHA 7
— Auranofin 0. A A iay ] = Eat
—R—830 R & A4t ak o] ]| FAF4E
—Vipocetine ' X A 741 e A Mr)ALERA
- —ONO—3144 A3 g A 345 P99

—Avs - OHA A - P |
— Centrophenoxine o 0;” * OH
—Flunarizine A A4k 3ho A
— Sorbinil + OHA1 A e
—Bendazac - OHAIA Fg5 JRNF
— Sulfazalazine O, A4 A ' FH SR
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GSSGH Z& £ disulfided 34EFE 3l
=y o)RAe wAde 7%%e WHAIE F40l
H71% g, A EE AF GSH/GSSGH Hl&
ZANF 7] 9% A systeme 7RI 3lch
AAE GSHeE B2 GSSGE METE $38
+ Qo4 AEWY FE7t YolAe A2 o
Re 73 AFATNN FAHILW. e #rh
Z|& GSH reductase®l 23] 4 GSSG7H oHA) GSHE
B9 Aot} GSH reductases 2£AHF°] 105,
000 dalton©.2 GSSGE E#H ez BANAAT
ERY disulfide?) BYE WA XA, @
2}4] GSH redox cycle® XMl thiol®] depletion
Sx A% AAsked FEAY 48 vk

GSHE 4487 ¢isix: NADPHR5H e &9
FH¥e ez der °]RAL hexose monophos-
phate(HMP) shuntol 9;1%‘: glucose-6-phosphate
dehydrogenase(G6PDH) ¢l )i ZFF2tl. GSH
redox cycle?] @HEE APy o] AEAE
oA 7+g AT thE EF ot mitochondria
T 2k7te] A4S 2 Jub® ojn] AFF
ups} o] catalase®t GSH redox cycle A Eujo)
1E hydrogen peroxide® AAsR FAA7)7)
g9 FEHE Bhe 2w WA AT
& Hox THFE olX= GSH redox
cycle®] catalase®.th d 2% FNRELAAE
UERR T AT, WA A ES) ¥ systemol hydro-
gen peroxide®} 37 B#A3Y catalase® A7}
38 hydrogen peroxide® WIALSHE #Ado] #A
5 A9+ GSH redox cycle®) @4-& AAAI7A o]
AZE e o) AS dAtehe 298 AAG, T3
catalaser™ 72 A EWE] peroxisomeol ¥A =
e ¥ GSH redox cyclefisigE2 AEALF

AR o] BEEHo] o] std BAEF FEFE 7|

#7} Bk GSH-Pxt= =¥ catalase2 T+ AR
W Kmake Zed olRe Re FEZ BAE
hydrogen peroxide®} 232 93~ GSH redox
cycle E2F0] ¥4 o Resde AL A3
%3}55'56’. E8 GSH system®] hydrogen peroxide
0] 2] &] hydroperoxideE = A F slvhe f =
Aol 4 gtk 2} RE B AX H F
(species)ol @rAglo] YEHoz HEHEAE
op B3R gt

HMP shuntell A} G6PDHE GSH redox cycle®l
NADPHE Z33te 8% A boln o] &
27t A¥E AXE 283 &34 9asithes Ao
AP, 22 AA4E NADPHE supero-
xideTS % ARG A &7) W) o] 549
sl AL o] cycled Tt FHHECH

McCord#t Fridovich™® ol €)3 #<1¥ SOD= su-
peroxide® hydrogen peroxide$t 8 HAFA7|=
-2 Eoldhe dl$¢ a3 dAstaselr 3
2] &<l ZANA superoxide™ AHEH Q! dismuta-
tion¥H8 X YouhA|gr o ¥kEE} SODS &%
A7 108 A7) A Fol BE 2] AW supe-
roxide® SODel 93 @Ak E5 A Al
) Fasr|dezs oD rldEe A
kAl Tha Zeo)rt Al ol o] Hiel oF
A1 A o] hydrogen peroxide©] 7] ®W&o]c}, ue}A
olm g4 fASHS ol AN cata-
lased) @4d¢] ¥ 2 o] hydrogen peroxide® ¥l
Haber-Weisskt-g-¢] 35 7] wjge| A= SOD7H
hydroxyl radicaldd-& S7HA17]2 o] =i
eolzba 22 9] AskA &8 298 = vk
OB E SOD, catalase 122 GSH—PxE 4
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A4S 27 431E gtressZHE AEE BEE

o 2ol FEHAAQ BA ot & & Aok

g EARA o A3 £4) SIIHE Hzg

B. 5%} % hydrogen peroxides SODE ¥ &3

3}l superoxide™ catalase®t GSH—Px9] 71%&

QAP W IH B2 SODE catalaseSt GSH—

Pxsl BUAEE %84 Un W catalases)
GSH—Px= SODE HEE 4 gloh

SOoD<= kg B AW (prosthetic group) £ 714
metaloenzyme®lt}. 7Hd E& e Cu, Zn—
SODE ##¥e] 32,0004 =01, FF9) F%5F
A FEe FugdE A8 "UFAHen Znd &
iAo T2 E A HFe ATE e,
o] Hidt FE AXA Wx Ho EAEA
gom 3, ¥, ag@Te B

Mn—SOD+= F% mitochondria®ll 218 CN~™
ol resistantst L F2 HaAAFEFA o)A WA E = su-
peroxide® AAshH= Q&g . £F A3t
plasma®l WFo 2 EA43= Cu—SODE £54
Fedds e 2AqAT $AEHA gede,

TR 2] HEE L selenium©] $1E GSH peroxi-
daseX A 23 =l o] A& GSH transferase 2t
20l selenium®] ZYE Fejfx] REAoZ g
VHVHE RFATTUUD, T2AT Seo]
- GSH—peroxidase®}+= €2 hydrogen peroxide®
) ALe A= ot A aFe] A £ organic hydrogen
peroxideol UldlA= SeolAdL 71x3 slch GSH
9EAQ e Axad awds AAitE e
A s FHgol e Aoz RuHUAT ofF
7HA s BosA gda Yok

(2) A8A T3

Vitamin Et} ;-tocopherol& WEHYI A84

FABA 2N ARG FHQ S 2RE K
BHTPT 0L agoln A do) UiF &3
=7t A7) fF e STz F3E5 9les supero-
xidz, hydroxyl radical 18}x pero%yl radical &
9 #F5¢ FE2 AgA g ed £8F g v
nan A A Ak shuk-g-of 93] A lipid free radi-
calE2 g4 95 ekn = t}Z A A9 4l
FALS 31d) Vitamin BE S8 o i
AHNrSS GAHOZ plockingdrtl 2 ol fE
#dol 93 ¥4 Vitamin E radical-& 4ig o2
€ AA71AEF dold wedA &
7|92t} Vitamin E¥ o] 2% Farstag ool =
GA A Ee]dE HEAAZ F 13 serotonine]
FF, G720 s L EAAARAETE 24T
Q™ w7 lipoxygenased #4L A&
W¥-29) chemotaxistt random migrationg Al .
371% st

Carotenoid®] %<l g-carotene Vitamin A<]
ATEdeW oW 2¥9 ARTds IFER
ZF3 ¥ o] Urh o] AL superoxideS A ASI pe-
roxyl radical?} ¥H3-& £ e = FHrle &4
gagAlelty®, ey makke) zAd}ME
prooxidant®] AAE zta QIupe.

(3) 84 FazlH

Vitamin C= thE5<] 584 ddsA=A o
Fiol ZAAE W, Yol da £EHo] glelq
Ak uk-go) &g 4 0L semidehydroasco-
bate free radical-& A 4 513 4] 5 A] ¢l superoxide+
hydroxyl radical's-& #4 A A7 = 3% GSHe
2]3] dehydroascobate® FLH7 = FTH, Vita-
min C= 5§ MBI myeloperoxidase-halide 7
2 2E A48 4445 o3 AR as

g 3m
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AQAA ] BHAELE FGolFm™, o] AFH 4t
29 Vitamin ES AAA A G237 249 7152
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Fig. 4. The change of SOD and catalase activities
in the lung cytosol from rat inhaled
cigarette smoke,
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Fig. 5. A hypothetical antioxidant role for platelets and erythrocytes in the protection of endotherial cells

from oxidant-induced injury.
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Fig. 6. Antioxidant effect of vitamic, NAC and ginseng on the lung against cigarette smoking
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