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(57) Abstract: The present invention pertains to a composition capable of preventing, treating, or ameliorating viral infection disease,
the composition containing an active oxygen production inhibitor and an active oxygen scavenger. Since the safety of the active oxy-
gen production inhibitor and the active oxygen scavenger has already been verified, the composition of the present invention is also
guaranteed to be safe for human application. In the present invention, the mechanism by which viruses cause oxidative damage to host
cells and activate viral replication and infection under such conditions is used against the viruses. While not having direct specificity to
a specific virus like existing vaccines, the composition can effectively inhibit the proliferation of all viruses that cause oxidative stress,
regardless of virus type or mutations. The composition can be applied as a global infection inhibitor and therapeutic agent as a limited
alternative to vaccines that must be newly developed each year due to the emergence of new viruses or viral mutations, and is expected
to be used as a preventive agent or auxiliary agent to prevent epidemics.
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7| 2] vho] 2] 2= RNACH t gt cDNA(M D& 1 WA 8)7F 13l &=
21| =5 293T A 9l co-transfectiond}al, Al 3£ vl koS- x| #] 5} o]
‘1]1- :L/\]—C Oﬂo :@ O],Oﬂlq_

A A . =, transfection agenti= lipofectamine 20008 A}-83F 91 2.,
transfection< 24 A] F &< =3 ¥ 21T} 293T Al 3= DMEM®l 10% FBS©]

E gk nl <] ol| A Wl &FSFe] transfectionA] 7 2, TF&-H BSA 0.3% < ¥ §gH
Opti-MEM M| <] 2w 4| &Fo] ulj Fa} AT, vl A 1A 48] 7F o] F-of] Al| £
Hj F ol w2 A # 5] 13,000 pm O & 1~2 H FoF Al 2] T A5 olof A
e

oloj A, 471 &5 ¥l IAVE Madin-Darby canine kidney (MDCK) A 3% ©]]

[
B

N e
EO{' mll:l

5

o0

Mo e 2
| 5& OH

%y |
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[89]
[90]
[91]

[92]
[93]
[94]

[95]

[96]
[97]
[98]

[99]
[100]
[101]

HAANTIAL 24 WA 4843 o] F-of] AE-2 mlo] 2] 2 E 85353l

2. 1ol 2] 29 7} &4 (Plaque assay)

Plaque assay S 9 ¢+ Al £ 2= MDCK line-& AF-8-3F31 T} 6-9 8|0 E 9] 7}
A (wel)d MDCK M| EE 1.0x1007] 2 #5238} 31 100% confluency I 4]
o - 8] A W (serial dilution)S 53l & 4] ¥ ulolH 2~ E 7 A 500 pl? F <) 5h]
7 A& 1A < skt ol | vl A= Opti-MEM, 0.3% BSA, 1 pg/ml
TPCK-trypsine A2 0™, 7441 314 o] -9l agar media(2x L-15 medium,
0.8% agar, 0.075% NaHCO;, 1 ug/ml TPCK-trypsin, 0.3% BSA, 1x
glutamate/antibiotics) = 1L A S} TF, M| 2] nLA| & o5& wfj 7pA] 2ol A f-A] g
T 37°C, 5719} CO, =710l A 2~-3 &<t a3l

3.HlolH 2 A R FEAE

22 e -2 ATHtiter)7} S E vlo] Y A E 217 #H43] Al ¥ (Human
alveolar epithelial cells) A549] th#% 0.01 MOIZ Z- A A}, 1A17F 2493 &,
Al i%g PBS (phosphate-buered saline) 2.5 A % 3} 31 2% FBS7} 3 ¢H¥ RPMI
1640 =& DMEM 3} $H7] 24 4] {1 5 <F vl 9F & 3l vt

TE AR A4S 3578 9] FABALB/ -2 CSTBL/6N)E ©] 4313141 7 2

H] 7} (intranasal)-& 53t A A 71 3 AFS8F= 7|1 FoF A 58 S A5
04 kAW 20 W AEH A, S S A AEAE A H plaque
assay S 5-3}o] Hpol ] 2~ 971 E 4319 21 BALF (Bronchoalveolar lavage
fluid) 5] ROS #+41-& A skt

4. 92=¥ *E'_—:"’H (Western blot)

M T Ao A = 12-well & # o] Eoll A 1.5x105cells/well 2} 7493 3 24| 3k
ol %ko}iiiﬂ}. A HET R = AR HobE AL A AT Al &7 (MOl
0.01 ®=+= 0.03), XBP1 (X-box binding protein 1)2] siRNAS AF&-3F A EFES
Nonidet-P40 (150mM NacCl, 1% NP-40, 50 mM Tris pH 8 0, 2mg/ml aprotinan, 1 mM
lupeptin, 0.1 mM PMSF) 2. = ice o 4] 15+ -3l Al Z1 % 13,000 rpm &= 157 &<t
AR F/] SFal 71 59N S 12.5% PAGER %-2] 315 th. PVDF membrane ]|
transfer $ SOD1, NP “1&] a1 actin &4 & AF-835Fo] F413514 )

5. RT-PCR

12-9 Ze o) E Q] 7} dojl 1.5x10°5 7 2] Al S F-5351o] uj %k
TAVE ZFAAZ] 5 244131 5-<F Hﬂok SHATE w AR 7 &
AT AT T 275 (MOL0.01) Al £ A RNAE #2]8to] 9=
cDNAE & 53} 31t} Chop (C/EBP homologous protein) 2] El_}??i
Al 85 ¥ cDNAE & F(template) & 2 A}-8-3}31, Chop =

6
Z
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[102]
[103]
[104]

[105]
[106]
[107]

[108]

[109]

[110]
[111]
[112]

[113]
[114]
[115]

5-GACTCTTCATACACCACCACACCTGA-3’; anti-sense, 5'-
GCCGCTCGTTCTCTTCAGCTAGCT -3)& ol &8 T aALdA -5 2= Chop
mRNA &l -& B sl vh

6. Genome copy A FH4

24-9 ZYo| E 9] Z} Lof Vero E6 Al £ & HF31o] | Fstar 4] Al E£Z 0.05
MOI2] SARS-CoV-2E [ hr A 71 3 gulol Y A A& A st &

A 2] shAY (T 22 a1 484 (5ot Wl FEFSATE. vlo] 2] 2~ RNASE viral RNA
isolation kitZ AH-&3Fo] 2] 5 -80°Cel B 1435}t Genome copy 4 -4 2]
/-7 A= SARS-CoV-2 envelope W A& 7 8= E f A Ao M, gRT-PCR
412 Power SYBR Green RNA-to-C; 1-Step Kit (Applied Biosystems)<-
AH-&3FRA T

7. XY ROS A &4

M ESF Ao A= 12-9 ZH ol E Oﬂ A 1x105cells/well 2 M| E & H-31 a1
HIV-Tat ¥4 &L= H,0,2 2], 2 IAVE 79 3 2443 Ft v ka3l o),
2wk H7ke e oz, 2l vk Al 71 gl &= 95(MOI 0.01 B3 0.03), XBP1
sSiIRNAE A}-83F M| 32 525-2 Z}Z} PBS (Phosphate-buffered saline)ol] & Al 32
Sel g Fusta 3G A 1/5,000 1] & 2 H7HE] Ao A 304 ot

&&= 21¢] o] A BALF (Bronchoalveolar lavage fluid)®ll T ¢+ ROS #4212
A& PBS?._ = xﬂi%g Ta] ato] G M E Z

A E%"—. FACSCalibur (BD Blosmence) SI=1 ng ISiia=s

A E W ROS (H,0,) A & 574 2 2'7-dichlorofluorecein diacetate (DCFH-DA,
Sigma)< AF-23151 21 PBSE Al A ¥ Flow cytometry (FACS-Calibur,
Becton-Dikinson) & Z % &} t}. Z 7}k 8}-&(Superoxide anion) A A &2
superoxide detection system (Enzo Life Sci.)= AF&-3Fo] A 3151t

8. ¢l LB A A} +-4] (Reporter gene assay)

FA] 3 ¥ o] Z(luciferase) &) EE] ¢l pLTR-LucE A| Z3}H7] %3}04 HIV1<]
promoter 5'long terminal repeats®] U3 2 R H#-3-(-453 ~ +82)& o]
pGL3-basic (Promega, Madison, WI)°l| 415151 T} pLTR—LUCE transfectlon/\] 71
2, Promega luciferase assay kit=- #| Z2A}ol| A A A] &+ WbH o) 22 AL-8-31 G T}

9.SOD1 &3 ¥ g A=
Q17F SOD1 A A2 Al F o & o A4k 4= 9l =5 SoD1 -l M
pET-SOD1-& A #}3} 31 t}. Backbone (transfer vector) .= = pET-26b(+)
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[116]
[117]
[118]

[119
[120
[121
[122

[123]

[124]
[125]

[126]

[127]
[128]

Zapan =S A8 a1, o] E Ndel 2 HindllI 2 A2 3, 217F SOD1
FARHR7IME =24 ZFx2)S Zefo] WA 5- CCCAAGCTTT TATTGGGCGA
TC-3' 2 5- TTCCATATGA TGGCGACGAA GGCC-3'% o] &34 PCR
33513 a1, TS o] & AHE-S &- A (denaturation)¥} A A ¥ (renaturation)
AR F2Y &5t 4] pET-SOD1E vl gl olol] =9 v %k3lH A 1 mM
IPTGE %% = 9d A5 gskslt)

10. A 4 4
2 2 g 59| 2ol = paired Student's r-testol] 2] S| A H 71E ¢l o, p
-values<0.05 1 74 -5~ f-2] §F 2}ol &2 a1 ¥ i T

28 23

AA e 1. JAEFAA vpol 2l & A H o 2 13 ROS F 719 SOD1 74 <l

ANEF A} vpol 2] 2 2 Al A ¥ = ROSE 5438171 918k A549
#H A 3£=¢]] MOI (multiplicity of infection) 0.01 B=5= 0.03. 2.5 24X 3} & <F
ZAXNAC, ZRAXZ A EF0l| Z3}4EEE (superoxide anion)©l] 0] 4 o2
Al 248 A T FAE o= Fldk AL 19] A FF),
ko] 2= MOI Z-7Fell wheh ROS7F 5:-7HgHE &l 4= 9l Slrh.

O

I

utol ] 2~ 7k o] f- X 3h= ROS A F7Fe] ¥l dolH 7] 9 ste] MOI
0.01= A A 71 A549 A 3£ 55 Western blot-2- <3 3}] ROS (superoxide anion)
A & 2Hg8ks 34 SoD1e] U =5 Sk Alaekgivh 1 A Al
A 3o A vlo]l ] 2 f-F A} polymerase$! PB1%F& o] 571 w] SOD1 @9 &
W& AA HaEe et (% 19 B #Fx). A7 A9E2 R A EF:MA
vpol 2] 2= 74l o] SOD1 WA el o] 24 & Rt 25 ROSE

- =
T/ B e g ad 9eg Felst

1‘-1}1

A 2. HIV F A A 2 & o 9] 3 ROS A F L vio] H 2 BA & v X &
B

ZHAAHAH A S(AIDS)E F45F= HIV (human immunodeficiency virus)
A 8 S &= HIVE Tat ©A & A 2] shd 93 H0,5 A 2] &
3} 8] 5 8 SEe] ROS AL o] 37151 & T AT 200 A 72, ol o1
ROS 2 Al NACE ] 2] & 1] ROS & Q1&Fe] Z-71%] = HIV & A & (HIV long
terminal repeat-luciferase reporter 24d)0] A == 22 HH HIV 7F A
A9 513 ROST= vho] 2] 22 5] B 7ol 0.3 o 22 g selaheleh(s
20 B #x).

AA ) 3, AZ 2R vlo] 2 2 2 F 2 B o] B4 3] o F SODI
725t 2 EvkA| oA 2] ROS A AAZA S 73
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[129]

[130]

[131]
[132]

[133]

[134]

Hl-o] & 2 A (replication) 2} 7+ %(mfectlwty) o] nfo] e & 7l of o] 5}o]
A ¥ = ROSY 9 sto] 24 7 A &-& A A5k datas 1A T Al <l

13} 2). o] & gk g1 4o] 287" = uto] e 271 <:5°9] SOD1 WA =

A 7)= A oo A Eaf 7] 5 o] 9= A7FE 2] (Autophagy)©]

AdA o= FAE 247 A AZJAAE ST 27t 2] 84 3}
FAAAE BA7] f18e] AS549 A E ol vlol ] 25 A T 2443 H
A7 22 A slel a8 #-8-3F= LC39] 7 A A& siRNAR silencing 3L
LC3 A3t 4 %2} SOD1 v a ¢F-S- Western blotting & 2 €13} v}, 71 4 7}
upol 2] 2xof] ZHA A Lol A LC37F A A 9 SOD1 @A F 5§85l o]
FashE A4S Btk vhd, LC3 siRNA # 2] -l A= SOD1 th# A <o
3|55 = A Belom, ol ek A & ROS AA 9 FhA, vlol o] 2~

98
i,
=)
o
0{3;

< 7H(titer) 2] 7+

£ FTHE 39 A,B 2 C Jx). A7 A7 2L
Q2 a4} vhol el 2 k1ol oo AF.e] A7k %4 7] 200] 241845 EA SODI
AR RS 74471 3 ROSO] ek A E A vhol 2l 0] S48
%15z 7ol ek 2ot

whal A o] 2] wlol el o] A7FE A B4 81 F o] §8to] SODI B A&
A ABHHA vlold 2~ BA & FHxlat= 287 H & 54 02 Aojatr] 98t
AZFE A A A 3-MA S FREH A E AT vho] ¢ 2 2H4d
3-MA H 2] A LC3 A 3ol oF3}y] = sl o= A7bx Ao g4 0= oA d-&
Akl aL, F A ol SOD1 ¥ A ¢ko] F7h 3 vlol el 4 thil A pR1 9] W o]
s 74 S E T UAT £=3 S22 00 g soDol & 53+ 3-MA
9Bl £ o] B8 U 3¢l DSHE Zx). o] 2] 3k 23S 2 & sl
A 7FEA AA A 3-MASF SR E o] FulolH AAEA AL AAE 2

o]
AR

AN 4, Q1 ZF A7} vpol #] & 749 A] SOD1 Z4A/ROS Z7}<}

AXAZEdHE 243519 4aAaA g2
ANEF A vlol 2] 2 7 347\1‘54]/\‘531]/\ Azt o] AaaA & Flst]
H St AX A AEY X~ 3 3} AN F Ao A IRE1 (Inositol-requiring enzyme 1)
4171 4101 A1 vjol ol 0 430171, Wl ] 1<) PR

WA SR gl gt 7é?JrIR AR 7 Aol A Lol A PB12] &l o] IREL
AL A 2] &-& AL} vl alsto] A A sHA FHAghe T
RNATHE 490 A Z2).

upol e 2 Zhqle) o3l F-7Fali= ROS HAY o] AXA AEH 2ol A 2 3F =4
Al st 7] ste, A549 A EFol vfol ] 25 ZFA A 71 5 244 11 F
2¥A~Ed s G4 rkA 5742 Chopel HH =52 RT-PCRE 573 51
gelstAtt. 1 A, JIEF AR vpol 2] 2ol ZHA ¥ Al E ol A Chop # A<

& A=vh, 7] A2 RE QIEF A vhol el 2~

1
il
d
;
i
4 Y
i&
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[135]

[136]

[137]

[138]
[139]

[140]

[141]

[142]

[143]

N
N
Q
=2
1o
:(‘>L_r‘
>
e
1o
o8
m

A 222 el 2 71 ko] $AEHE & & 5 AATHCE 49] B

o
N o

m

ST e S
o I te gy N 2 rfr

2 22 7k ol o8] Z718HE ROS WA o] A XA A E ¢ 2ol A
gelstr] flsted, vhol el 2 7H A 184 (F &<t siRNA S
FA =Ed 2 243t Aol 9ol A IRE1Y] 5H vHA|
28X 35 F 52319 th XBP1 siRNAoY 28] AX A AEg 2
" A EFo vlo] 2] 225 A A 7] 3L 24A] F F-o]| ROSE
(Negative siRNA)3} H] 8}Fe] ROS A A ol oF 30% o] 4+
UATHE 40l C ). 7] A 2HH, JAEF02}
FAEEY LS GASA 7Y, o] XA ~EY 2 243519
vﬂﬂ%@&@%%ﬂﬂﬁgé%k?%Mq
olo] A, nfol e 2~ ZhQlof o & AFEA A EH 2 2] 5hef ROS A 1He] A o
21©14 SOD1 ?F%%%ﬂ%éﬂﬁﬂ%aﬁ/WﬂN@4£“&ﬂ
siRNA°| o8] £AX A ~E 2 B4 8} 7| 2h2 Abeb gk Al 3£ 9} t 2 3 (Negative
control)7} 2] SOD1 &S H WA A7} AF A ~EF 2 S48 7 dold
Lol A mpol e 2 Zhd o] A1 SOD1 & o] 7+ Z o] thzz-3 H| 1L &} o]
AA A A 2= Fel e
A7 AR, E
A BA 7], A
+7he FEdte

o %

=

X 20
=3
o,

By ox ox L oo &
ox mi fob & X
2
B2k
b 4> Mo

2ol oot o
(e

—_—

ROS 9] A

ﬂl

Az} vfole] &~ AL AZAAEGGAE

=1

T L

292 24344 SOD1 ¥ o] 742} ROS WA ]
Kel

rlr W

AN 5 FERDgA AZF4
ROS A A A £ LAA Fo 527
A A 17} 32 in vitroo| A A& F QN A} vlo] 2] 2= 7<) of] 2] 3
AXAAE AT E A, AFEAAEY S A3 o8] SODI1 wE A
2 ROS HA F7HE BoAFUH. o] & invivooll A &<lst7] 95k

A F (C5TBL/6N =2 BALB/c)ol| Q& F M4} vlo] & 25 10 H+= 100 PFU
(Plaque forming unit) = Z+A A 71 & #2204 2] SOD1 ¥ ROS & 18] 31
ulol e 2 J7HE SA 8T

3, SOD1-S M E A o] EAdlz a4 R A3
?ﬂﬂﬁmwk1ﬂ~—%ﬂm~ﬂ‘ L
H] 7} - Al(intranasal spray) %HH 0 2 A A 2N Q18141 |
R()S-4 Okil.zs;a—}Oﬂt}

1 A3}, vlo] ] 22 PFUVE ol A 45 7| T A] H XA F H(BALF)°] ROS 4] 9]
S 7Fatal 7 22 2] SOD1 & %ol 7H43tH, SOD1 (50 unit/mouse) H] 7 5o <]l
upe} # A A Aol A ROS ol Fhashal H =4 o A SOD19] ¥ol 7+l Aol
IWhE o E B RE S gl ¢ UATHE 501 A E B Hx)

EH A FH ol 4-PBA(2.5 mg/mouse) 7 # 9] B A Qo2 FH &
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Folgh A3t o] T5 L 1] 0] 79} ] wwste] @A 5l Mk 4L Fe ROSTH
WA= A ekl Th(E 50 € FE),

[144]

[145]  AAld 6. vlolH = T4 o FEFF+ ROS A A A g £2AA] £4

[146]  ROS A A A o} 27 A =0l & ske] 7]t 5= ROS 74 Aa7F A= F<0A
upol e 2~ FA o) o] &k &S A=A & npg- 2o AEEA T S4)E
F2A3319 ) 94 1,000 PFUE 79I A 71 acute testol] 41 50 unit/mouse SOD1, 1
mg/mouse NAC, B3 2.5 mg/mouse 4-PBA 51 ¢+ # 2} 50 unit/mouse SOD17} 50
unit/mouse catalase & ¥ -&35}o] 0| Foldt HEQ AT SA S A3}, 529 ¢
A5 As7E HEEH A THE 6A F2).

[147] 3 o= 5o o= 3li= ROS A4 A4 (4-PBA) & ROS

ZAANAC)S] 53 Folo] & A5 a v o & gl g A7, 200 PFUR
A F el 7] doseA Z}7h 1135 W AP Al B A A B £29
s a s JER fﬂol%}oﬂv}(t 6° B #x).

[148]  olelgh &3 FolA A7} I EF ALl o th & 35 7] A3 fi vlol e 2o &
DS T A Y] A8t xﬂ %’ FETRNEET/NTIF L2l

2(SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2)= 0.05 MOI=
7+ 5, NACS} 4-PBA 53 A 2] Al vlo] 2] 2 2] genome copy ko] Frast=
utol o] 9] FHE 1.9S BABTHE 69l C H).

[149] 7] A2 FE], ROS 3| vpol 2] 2 ghd o] Aol vl F Aol niole]

ZAa F2]o] Aol 2A9S < 4= 3

[150]

[151] A Ao 7.ROS A A A A & 2A A 27l o] 3 gufold] = A4 F524
A

[152] ghufol 8] A 224 SOD1 ¢} tFE gakslA] o] ¥-§ 5o 7F ROS 74 W
Hlol 2 2 ZHd B0 v X = J o] AL E é%é}%d.?iﬂﬁgi

A F (C5TBL/6N)E 1,000 PFU Q1 &+
SOD13} NAC, 4-PBA, 1= BHAES &3 59 0}74 U E= NAcsﬂr 4-PBAE
HI 7o 5 539t Fol gt & A o A|53} vlol 2 7 HStE & Fo a3
IR 3 g =

[153] T AN A 7Y F Fo g AT W] 2lol & Flet o, A ¥ Ee) b
2] ) vol e 2~ o 7ke] AH[H A<l A E AT

s Fo EE} SODlJJr NAC Hi= 4- PBA9] v g F oAl 7k

T3

[154]
[155] A A d] 8. ROS A AN A 2AA 23] vlo]g 2 74E 3 o a9
g9l
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[156] & A Aldo A= ROS A AN A oF A A ] Fo 7F vho] 2] 2~ 744 A 3

o vbol] th gt w5 Eelstaral skl o]of], A549 #| Al 350l SOD1# NACS

2] 3k o] Fo)l IVAR A 7oL M FAPE O] A B A&t 1 4y
SOD1# NACS A 2] gk 4§ vfol 2] 2~ 7kl el o] gk Al s APE o] & A 51
g AT 5 AATHE 8l A Fx).

[157] oloj A, FEAF A UdukA A7 2 (M]'Y 5 airborne infection)©l] o g+ of v}
A5 gsty] fste] A 14 23] 2%‘%°P 4-PBAS} NAC 3905 #5381
At 7] 2dER Aol A x76 vtol el 2~ FA1-& A ek oW
235 Hol= Flo] &l Th(XE 8ol B ).

Off

2

—_—

[158]

[159]  AAl<] 9.ROS B A A o} 2AA 23] Fo &3 R vpolH = FF
A% A8 57

[160] H.3 200 PFU ©]/2] IAVE 7 A], 7] 5 E ROS A A o] 353 o] & Q13
Hpol g 2 HA o Zhd foll & Q&2 Tk, whebA & A A ool 3= 200 PFU
Al 60 PFUTAVE AHE A AN A duk nlrbol] of & Zh 13} F-AFRE 270 ol A

B3 A & ]ol] whE vlole] A 7ol Astol ot 2 X8 g5 el
SOD1 §-9l u}2} ROS A Al & ﬂxa 4-PBAS} ROS A~ 71 Al NACE W8 A 2] A|
Hlol e 2~ 7+l o vl @ F2] o A £ 3Folseit). 232 o & SOD1-2 ROS

A AR A e AAA )] B F OM SOD1& AF&3HA] & Aol v] 3]
A e Al A a5 Bk 3 ROS A A9 A2 B3 Al A= T
Fo](0A)H.t} v 7 Fo(NS)A| Bt} a2 o & vlo] ]~ 7+9d A58 ofjut
EE_TL;_;(] =iy /\ o JR=3 o2 @.o] O}oﬂq_

[161]

[162]  olgos Bk gl S RIS S /14t vk Bl
Bdol A2 & bzl Aol Al 9lot A, ol el 3 74 2 714 wA) nhhE g A A
Fehe] 3 o] M 917E A E = Alo] ok e e
Aolth. whekA B kel AAA WA= A 3TFES IAFe
$57heol ol stol Geldrta & Alolt}

[163]
Ay ol §7H5 A

[164] 2o B AYAA 2 BYNL 24 BHES FRATOR
Eobahiz vbol el gl A o Ei= ARG A 2R o) 2
Ao @A, kol 22 Wolol o] a) vl A & kel of shiz WAl o] A3
oA A 24 22 (global) 1A A R M 2 AR 288 5 glom we]
Agle] oA i waA] Fow $ed & ol
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Z O
T4
Z~(reactive oxygen species: ROS) A4 & A Al @ ROS A7 A

FRAWOR TFsH=, vlol el 7l Age] oy wi
%

7 oo My

Flr 8 i) mlo

AA = AZAAEY A FA 3 A S 55 ROS A S

o
-

CoLo N2k N p® o
2

BN

ox,

i

p—
O+
=
xS
X,

ROS A A A = 4-3) ' F-E] & ©] E(4-phenylbutyrate: 4-PBA),
¢ A5 o] E] = -2 A4 ul] - A] Z Ak (taurine-conjugated
ursodeoxycholic acid: TUDCA), 3-MA(3-Methyladenine) 2
£ 2 2 9 (chloroquine diphosphate) &2 o] Fo] X -0 2 HE A e ¥ s}t
ol A& EHOH iz, oFetH A E.

1ol Aot A,

7] ROS A&71A4|3= N-oF Al & Al 2~ H| 91 (N-acetyl cysteine: NAC),

= FEFA] 2-(glutathione), Z= 418} & B 5 8} & 4 (superoxide dismutase
1: SOD1), 7+&- 2o} Al (catalase), & 3} o] == 5-A] o} 1] £ (butylated
hydroxyanisole: BHA), Y& 3} 0] =5 -A] & <l (butylated hydroxytoluene:
BHT), o} 2= 23 Ak(ascorbic acid), & & 3 3| & (tocopherol) & & o] Fo %1
O ZRE AEE St ol g IR E¥ehs A 5 CR =,
ofe 24 %,

A1akel AetA,

7] ROS &A= 2348 -5 3 8.4 (superoxide dismutase 1:
SOD1)< ¥38+35kaL,

N-o} M & Al 2 H]| 1 (N-acetyl cysteine: NAC), & FE}X| (glutathione),
7Heke}ol Al (catalase), & 8F0] =5 A o} L] < (butylated hydroxyanisole:
BHA), F & 3} o] =% A &5 F<ll(butylated hydroxytoluene: BHT),

o} 22 F 2 4H(ascorbic acid), ¥ ¥ 3] & (tocopherol) 2. & o] o] 7l

O ZRE AEE St ol g IR E¥ehs A 5 CR =,

= I
ofel A A E.
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