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3C i f LED &2 DIEDCIRE » RIS 7 EER 4R s B Al 52 - HoF IS g
Jes RS EYE (ROSIEND > 1ERAINER S BT S S A T - 2% T 5
W% (Chitosan oligosaccharides, COS) #&H1E/) H FhAkEE A FHIHIEE BRI T NF- £ B EHEELALI
AR RPUBETHIER -

AHTFELL ARPE-19 IR - FEARIIA[FIRERT COS T - &LHS LED BDOEmERIR - 53T
R L RZAIHEM: - ROS R E MAME T - &4 PCR ~ PETEENE ~ IC-1 R
SEA AT IE R - EERREE COS REfllfliB S LE (ROSHVEL > B MR iR E R
AHARIER B e AT S A 4R ARLE T - PCRFIPE J7 S BE A4S SRR COS AT DU 32 /18 HO-1
iNOS -~ Caspase-3 ~ Bcl-2 ~ ERK » K ALK INOS ~ MCP-1 fyELE - G yev i COS A&
H] NF-KB #% Z5 iz - 445550 - COS gEABH#IH] NF-KB HyEME » J/ b BN FAAAIY R R -
PR ARt S8 BRI 3k S AR i o R AR (0 22 _E EZ4HIREE S - COS FRERIR EAVE IR R —
TETHP LED B IS A A YA S PR B



Abstract

Long-term exposure to blue light from smartphones and LEDs may lead to eye diseases like
macular degeneration. However, the possible mechanism of how blue light- induced generation
of reactive oxygen species (ROS) affects retina cells lead to cell apoptosis is currently unknown.
Chitosan oligosaccharides (COS) have been reported to have antioxidant and anti-apoptosis
effect by decreasing free radicals formation and inhibition of transcription factor nuclear factor-
KB (NF-kB). The purpose of this study is to investigate whether COS could protect the retinal
pigment epithelial (RPE) cells from LED light injury, also to analyze its underlying mechanism.
The cell viability, ROS expression and cell apoptosis in ARPE-19 cell line after LED blue light
irradiation were analyzed after adding various concentrations of COS. Furthermore, polymerase
chain reaction (PCR), Western blot, Mitochondrial Membrane Potential Assay Kit (JC-1) and
immunofluorescence staining were used to analyze the mechanism of action. COS inhibited ROS
production thus prevented RPE cells from cellular apoptosis and death. Notably, COS could
inhibit the expression of inflammatory mediators at RNA or protein levels, such as HO-1, iNOS,
Caspase-3, Bcl-2, ERK, iNOS, and MCP-1. The nuclear translocation of NF-kB was inhibited by
COS addition detected by Immunofluorescence stain. Taken together, the data demonstrated that
COS could prevent RPE cell damage by decreasing cellular oxidative stress and inflammatory
reaction to protect cells through inhibiting NF-kB activation. Clinically, COS could be a useful

nutritional supplement for preventing blue light LED induced retinal damage.
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        Long-term exposure to blue light from smartphones and LEDs may lead to eye diseases like macular degeneration. However, the possible mechanism of how blue light- induced generation of reactive oxygen species (ROS) affects retina cells lead to cell apoptosis is currently unknown. Chitosan oligosaccharides (COS) have been reported to have antioxidant and anti-apoptosis effect by decreasing free radicals formation and inhibition of transcription factor nuclear factor-κB (NF-κB). The purpose of this study is to investigate whether COS could protect the retinal pigment epithelial (RPE) cells from LED light injury, also to analyze its underlying mechanism. The cell viability, ROS expression and cell apoptosis in ARPE-19 cell line after LED blue light irradiation were analyzed after adding various concentrations of COS. Furthermore, polymerase chain reaction (PCR), Western blot, Mitochondrial Membrane Potential Assay Kit (JC-1) and immunofluorescence staining were used to analyze the mechanism of action. COS inhibited ROS production thus prevented RPE cells from cellular apoptosis and death. Notably, COS could inhibit the expression of inflammatory mediators at RNA or protein levels, such as HO-1, iNOS, Caspase-3, Bcl-2, ERK, iNOS, and MCP-1. The nuclear translocation of NF-kB was inhibited by COS addition detected by Immunofluorescence stain. Taken together, the data demonstrated that COS could prevent RPE cell damage by decreasing cellular oxidative stress and inflammatory reaction to protect cells through inhibiting NF-kB activation. Clinically, COS could be a useful nutritional supplement for preventing blue light LED induced retinal damage.
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3C & i~ LED J& H 2 5 R fSEFRAMT Y A0 B (A1) (B M EE P S RE AR R AV B e F R IR
HRGHBEERY 5 5EIRE R AR E SR E B BE - RO zR E A=
(retinal pigment epithelial cells, RPE)VZEE(LYE (reactive oxygen species, ROS)#& I
(Roehlecke, et al., 2009; Shang, et al., 2014) - #&25HY ROS & &R 4 fE MRS R S BER T » AR
B4R %] (Sparrow, etal.,  2001) » SREMR4ERE 2R R7 ARG R RO CATRERY A T - BRIE
2 LGRS AR CEE Y G0 REGHR MBI R 48R 2 Bruch’s BErf) » JE[T 5 [RE%E R
[ZHE - BN R Al ae HEGT AR = B 2 - M= B R P EE AR EZEFN - A
DL el P B C A A AR (5 B R AR AR G s B B S Y B i

EAE RIS ASE T E DR L EEY) - (R DURES AR S LR ST - BAER T2 &R
LB > A0 T A LECEGR A ~ T AR ~ BUT G E AR B I ls - ARG
PEEM REELEA 2 ROS HYBMEIE - AR ek B G ELEIE R 2
ARUAE A 2UERERE (Zhang, et al., 2012) - & T & i (Chitosan oligosaccharides, COS)E X
PRHTTIE L EEY) > B E i Chitosan (3% T SR EE)EU L ifI2E & TP BB AV LM s e P2 ) -
BT RSN - BEIMFRET - EMTEMCENLHIEREY) - RS EREmR % T
TEEIORE - LIUEESHTINEERNYE - Nt &R T eEMeshse sl « efifmEsEttal
PLA R - G AR KH BA BAFHARRE (Marcin etal., 2002) > tRAEGEG S0P ~ A
A FREAERE R EM: - DRERE ~ PUE R0 ~ PUETRARSISELAYIIEE (H - 2001 ; Fang et
al., 2013) - COS H#FIHVHEAS - B THYR%E T SKEEMHEL - COS 731/ N A Z e A BGR UL
(Shang et al.,2014; Ahn et al., 2012) - fHERHANEEY) - COS F 5 HUS HAEMS(EE - NIEAR
HharhBH COS fE HERREEY) - UNE ER G AR EDCHIRIB TS IS L5 E -

HAEARIE - £ RIS PSR S B paraquat (PQ) & &2k ROS # il - 1l COS

A LA RCRRAR e B BE T - R R D B eb Ak A= 0 HLAA 5N 5~ NF-xB (nuclear
factor kappa-light-chain-enhancer of activated B cells){#Z %1€ (Shang et al., 2014; Fang et al.,
2014) > NF-xB SZH ™M {H X 77T (050 Kz p65)AH K - /& — T DNA BHERHE H 18 546 - NF-«B
(BRI R AT e E DR R SR B (E IR BUELERAR - B aifas T 2 Bl S8 S e ~ i



ATHEIRIEA (Chen etal., 1999) » FEIEFIRREAYHIAE S - NF-«B iz fE4HEE A AT &
H B PR H G AR 2 2 EALREEEI N T - IeB kinase (IKK)E#E L » (i IkB
F1NF-xB 77 » NF-«B Al & i8R FIAAL o - 75 (L NF-xB NN ([E—) - 40 iNOS ~ MCP-1
% (Baldwin AS, 1996) - i5 EEELINCCER12 2 2 ROS HYEEZE » ifl ROS AR &t il LIFE 22
NF-kB ;&% (Morgan etal., 2011) » R-&# UJAHRE - #EZR COS 1£E ke Bl vl LUBC 1
LRSS SE A BRI I AR 38 K2 > {ELREYS COS AR YA AR B ST B 6 e S B U AR
o HATARAHETFE - FAMHEELL ARG 02 _E 74N ARPE-19 4iftTik (B ) e A
B5E - DAERE COS {EIHEIE R 2 2 R A AR -

B— - IkB-NF-xB &%

(Hoffmann et al., 2002)
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ARPE-19 #ffiffafk ~ Chitosan oligosaccharides ~ Dulbecco's Modified Eagle Medium
(DMEM) - FBS (Fetal bovine serum, f&4-[f;%) ~ P/S (Penicillin & Streptomycin) -~ PBS
(Phosphate buffered saline) ~ TE (Trypsin-EDTA) ~ DMSO (Cell culture freezing medium, #f
A% B fR{FE) ~ Alamar blue BUF012B ~ —ZRZEEET-7K ~ JK#R ~ binding buffer ~ Annexin
V-FITC ~ PI (Propidium iodide) ~ DCFH-DA (Dichloro-dihydro-fluorescein diacetate) ~ Trypan
Blue Z+7 ~ radioimmunoprecipitation assay (RIPA) buffer (Tris-HCI + NaCl+ deoxycholic
acid+ NP-40+ EDTA) - BCA Reagent A ~ BCA Reagent B ~ ZEH 1)K ~ TG-SDS Buffer
(0.025M Tris+ 0.192M Glycin+ 0.1% SDS) ~ 10X TG Buffer (Tris 250mM+ Glycine 1.92M) ~
IS ~ BRHsd5Es - TBS Buffer (Tris-base+ NaCl + Tween20) ~ $i#g - protein loading dye -
Lysis Solution ~ Z.fi# ~ Wash Buffer ~ Reaction Buffer ~ Enzyme mix ~ iQTM SYBR® Green
supermix (antibody-mediated hot-start iTag DNA polymerase ~ dNTPs, ~ MGCI2 - SYBR®
Green | dye ~ enhancers ~ stabilizers ~ fluorescein) ~ Forward and reserve primers ~ P57z -
HE R I §% ~ 4X Lower Gel Buffer (pH8.8) ~4X Upper Gel Buffer (pH6.8)~ APS (10%)~ TEMED
(Tetramethylethylenediamine ) ~ iriton X 100 - paraforamadehude ~ Horse serum ~ DAPI
(4',6-diamidino-2-phenylindole) ~ JC-1 Staining Solution

B ]

fes ~ 24 1&FL8% - 96 #&FLEE - ELISA reader - EEE)ILE (pipette aid) ~ fi&EIE 77
Jres (Pipette) ~ HZERHLES ~ BEOVE - B0 - AAEEER - ROUE (IR a R EHE
miEs LED (&) ~ #EEERIFE ~ AL 10em BHEI - EAL 6cm HPEM ~ JAOR/KATE ~ BT
K~ B~ R -~ BIFY > B5VE - BEAr - BaEil - dIET s - BER - RS R
ANAEEE ~ 650ul tube ~ Mini Shearing Column ~ TRE Mini Column ~ Elution tube ~ f{i&E &
OE ~ ER RGN H S ERES - 8-tube stirp ~ B E B2 Sy pH N S - S -
-80°C JK#§ ~ 4°C JKAg ~ #RME ~ OUEET ~ B EM (TR KE bER) ~ Rk -

BEEAMR ~ BAR ~ EEEEIKE - BIRLELS - MERTE - BOUEIER



— ~ JifEsEE

Ehualifl (ARPE-19)i# H American Type Culture Collection /2 E]  (Manassas, VA,
USA) - I REE S PR RN A iR E - IR eUBE I E 258 3 (U2 /i
FAAAEEH - BeME FHRVAREZE 5 4 REMEAVAHRE - IS E B 10cm fyEFEmA -
&7 10%FBS (Fetal bovine serum, F&4FIM17%) + 1%P/S (Penicillin & Streptomycin)fy
DMEM (Dulbecco's Modified Eagle Medium)i5& » B2 &R 45F 2~ 3 KEHA— B 37°C~
S% _SE(bhORENE R AR E -

BRI —F K > AR 2 HR 6cm fUEFENLA > 43 RIIIA 1.5ml &/ FBS iy
DMEM - 1ml (4TRELR - FRA%4Y 2x10° (B4R > #5889 S0 A B EAEA -

#E7T Alamar Blue assay ~ JC-1 ~ fpa AV EF R - iRl —2 =K » Fikrl
REAL E 24 FRAGFLELPY - SrBIANA 0.5ml HYESER - EEFLAYANA 5x10° (B4R > #2528 5)
TERASEEFEN -

— ~ DL COS EEStpEH ARPE-19 4l
HEYHA ARG RN Uy imtis » U R s R R DA 2ml 5y DMEM (24
FBFLEE > BFLIDA 0.5ml ) DMEM) - $IZHATIA COS - EERIHNIA COS » fEREEH
WICE —/NEf - JREARC S 4R 2 -
et E A AU SR e BRAVATRE - s B R S8Y)1% > DA 2ml iy DMEM (24 £%
LI » EFLUIDA 0.5ml iy DMEM) » B ERAH T AIRDEAE A IS 25001ux ~ SPE7 4 460nm

Y LED EE(E =) » WOEReE R MY ISR el - AR ERDE -



B = - DI CERTE ARPE-19 4

=~ DL Alamar Blue assay #EfTAHREZEERTE) 1B AT

AHRE AR SRS FOETS NADH R AR ES B s Yoy Alamar Blue &R pkr4L
s EIERY resorufin i AR EIROEE R RIS #k SESE R - F5 R HY resorufin
B AIRFREEIVERDE MRS » 7Y Alamar Blue fEdiifrss e - &) AR A
FEEF SR - G TEEY AR A AT (BREE - 2008) -

R T HECRE Y COS $f ARPE-19 4iHf e - 11 24 #% LA Hh Y- LARAR 3 ATAIA 25 ~
50 ~ 100 - 400uM Y COS » i ARSER -H—/NEHE » JKF 24 RS FLAREU © 5980 » B T IR
1. COS ¥ ARPE-19 4 BE CHRIGHYRR T & LAV 4RAE - 73 B A 25~50~100 ~
400uM fJ COS » JRABFEFGH—/NIF » R EIR T DMEM » B AR eAEH
HE5T 2500lux HYEESY 24 /NIF{% » Kf 24 FEFLBEERHY -

FH PBS fii#4 alamar Blue T/E% (Alamar blue BUF012B, AbD serotec) 5% #7 & 10x -
Y7 24 FEFLIEFLNATRS DR S L8 DL PBS (% < 1F 24 FFLAE T FLEMIA 500ul
AR BEARTEAETER 2 B 3 /Nf1% - HL 200ud FYBEA A 96 #1821 (£ ELISA
reader & 570nm £z 600 nm I GAE - 455 4IE 7R R N -



Y~ AR R oA
(—) ~ AR T
LU AR B ISR RS EiiiE45 %% (Phosphatidyl Serine) J2 55Nz
HELTHIRE T AT - (R EVAIRLREA — R BT - BIRERE SR &I SRR AN e
MASNEE - BN ETEMEZ 485 - FREB—ERG R EaE R ATP ; i /H CAlRERY 1
S LA (RAEREIE A » SURAMERF LA BTN - MESERE SR RSP EE - =4l
Bty = BL Annexin V-FITC #5055 25 B M Y AHRE SR SE 4R - Flic & P
(Propidium iodine) 4t A28 LREERY A T A (Pl-) ~ DURIEIEAHE (P1+) -
1. ARPE-19 iR 2 A B E A SRR IR
Ry 7B f# ARPE-19 HIRAE BN 2 A VB A G Z 18 » (M2 H KR
&L (Yoshiki et al., 2014; Kenjiro et al., 2014) » & (fH4HAE IS 2500lux FYES
Y& 16 ~ 24 ~ 48 ~ 72 /NEFEHUH -
R ERIR YA 0.596 TE U » IR ABECE > LA 800rpm His 2 575
% > BEr EER > DA PBS JE LRI > Al A 100ul binding buffer 1 5ul Annexin
V-FITC A1 Sul PT- fE 506 NEOEIER 15 38 » FHRkik i DU AR e T o0

AT o SERANEY -

2. COS ¥} ARPE-19 {lifEpTEE AR EHYRR

Ry I COS ¥ ARPE-19 A B CIRGHIRCR - FM e 4T
JILA 50 ~ 100 ~ 200 ~ 400pM £y COS > R ASEEAE T —/NKF > R B TR A
[ DMEM » F AR AR T - 5 2500lux HYEDE 24 /NRHZ AL -

R BRI VAR 0.526 TE HU TN » AR CE o » LA 800rpm By 2 5755
% > BbE FJER - DA PBS JEEMIZK » A 100ul binding buffer 1 5ul Annexin
V-FITC f1 5ul PE > fEZ0m MADEIEA 15 738 - Fikan U (IR LT
I o GEERANGE N -



(=) ~ ROS Z3fr

‘= DCFH-DA (Dichloro-dihydro-fluorescein diacetate)#: A 4Hft 1% » & BL4HAE A
iy ROS EEERYAELELIIE (cleaved and oxidized)- [fift2 i A ik €& LR DCF
(dichlorofluorescein )EYy) » HOfF £S5 DAF 488~530nm N (7% - 2008) » &#a]
{5 A AR R T ROS IV E & 3 #T -

Fy g COS ¥ ARPE-19 diRtifi S CIRGHTRCR - A HES AR AIA
25 ~ 100 ~ 400uM [y COS » I ASFER 1 —/ NI - R E R # Y DMEM -
FBARDEAE T - 085 2500lux HYEESE 48 /NRHZ AL - FYE(E 6 cm FEE M -
JOA SuM DCFH-DA - it 3TCEFERTER 30 /7% - DL TE RRAHREUC T » Bl
800 rpm 2 434 > Bbk FIEREL - DL PBS BRI - FLUR AL T4 -

SEARANfEL

T~ PLIC-1 FuE St SR e R B i 2 L

RIARREE T BT DLAY B4 NEHE T 3R (extrinsic apoptosis pathway) 2 Ay JE M FE T3k
& (intrinsic apoptosis pathway) - H ot A TR {2 A0 ARG 3% - #pll T NEL
JEHE R HYAHRE A U A B R AR ACHY TR AR -

HMIFRE AT ~ Sepr IR R ~ AR R A AR IC-1 2 SR AG IR B i S84
FEMERR VAR - FPIEEERY IC-1 1 FEnEE I 2 EAVRIGE N - HER RN Z G
(J-aggregates) - (L JC-1 4T (EDE - (AREZEFAVHLES - EREEA ME - Ttz
AMARAET TR A CHYFIE - IC-1 FEEELEEHAS (monomer) » S5 HH&kEvE T -

24 &R T - EFLAIRE T 23 HIAIA 50 ~ 100 ~ 200 ~ 400uM iy COS » R ASEEAE T
— /N BB AR DMEM » LA BRDEAE T - 74T 2500lux HYEEE 24 /NG 1%
1 24 A& FURHUL - LIRS EIR 1/10 #oRAHy JC-1 J4) » R s iR A 37°C B Aa(F
FH 30 7§ B HA T2 AT 2 S b (FUHIDRZ £ 570nm (KDE) B & 535nm (&) 8%
GEERANE S -



- EHERANER

Fy gz COS ¥ ARPE-19 dliRtit i BE IR G TR » TP E AR AR - 73 A 50 ~
100 ~ 200 ~ 400pM £y COS » AR ERE T —/NiF - R EIR B DMEM > FRIA
AR > B8 2500lux FYEEYE 24 /NERZETH -

FH PBS Jse4MptaiUg £ A A radioimmunoprecipitation assay (RIPA) buffer [0.5 M
Tris-HCI (pH 7.4) ~ 1.5 M NaCl ~ 2.5% deoxycholic acid ~ 10% NP-40 ~ 10 mM EDTA /&4
Bl - IR E R /K L 30 3 EET& DL 12000 rpm 4°CHs 2 535

FRIBEEL I VSR > K BCAReagent A : BCAReagent B % 50 © 1 AYAGFHIAC
BITIRR » somEats s - & 2000ug/ml Hy & HAEAER N —ZOKiE 2 1500, 1000, 750,
500, 250, 125, 25ug/ml - jRiFfFEIE HYIEAR R R Bk i 25 L 25pl 43 0% 96 FLEE - &2 fLH
AOA 200pl BCA TAER - JREH94E » 37 CHUE 30 704 » 7B REEHHIE 570nm 1
JelE - WAEEEREELR > STRERGMTHIERRE -

PH 7 EEE (Western blotting)

L SDS-PAGE (A Miliifa sEE 88 )k) 70 Ak 9 HO-1 - iNOS ~ Caspase-3 ~ Bel-2
ERK - B-actin & &

HO-1 & i 88 - Tr 4R 2 RIS - PN bBR ST ~ 48 38 SO fep bk » 4
WK BT K - INOS fEIEFIRAE N AR A S B HRVAERE & 42 2R
BIANEREE PP B LER RS ~ TP ~ IEES - a3 INOS AYRIR - E4HRER
BETITINOS AyZRE » LS R &R NO B - &5 [RLATAE 35 M AR B R e F 3 82 > 61

— R0 Ry INOS & SREIRAVE 4= A j - & 4HAE 2 51 ROS HYFIE > w7 LUIIHIE T 1Y Bel-2
KEEG LT - BHEZEERRT - A2 ERE RIS EE(L ERK - #83E0E
(LTSRN 740 Elk-1 ~ c-Fos ~ c-Myc ~ c-Myb ~ Stat3/5 5% > # ERK AEFH 24T
&~ WE - HMEEETEER -

HNEEENEHE > JIA S {&% protein loading dye » 1A% 95°C 5 /i EE
Mg - ERE LOKRBET o KA 12% SDS-PAGE HYEEFERIE & i EEATEN - MEFEA

10



»F7i 1 X Running Buffer [L0X TG-SDS Buffer (0.025M Tris+ 0.192M Glycine+ 0.1% SDS)
DL R EHET /KRR 1X] > BL 90 (RSP HET TRR VK R/ N B £ SR B AR £ B AG R - [H
IRfRF PVDF BEHENREZE Y 100% FH S o1 LLUEAL -

PN AR DA IER A A4 - WA5R 3M [EIEAR - IBAG - EERE - {95k 3M
=4k JEARIE N ECERE R > A0 A Transfer buffer [1L transfer buffer : 800ml 1X TG -
200ml FHEE » EHorp 10X TG (Tris 250mM+ Glycine 1.92M) DA — R A8 /KRR By 1X 1% (8
F1 > BL 90 RFFERBATENE 90 oy o RAEENAFELL 5%Hi A5 F4y3E(T blocking » Y75 TBST
[1X TBS Buffer (Tris-base 2M+NaCl 1M):Tween20=1000:1] » = BIER 1 /\BF -

Blocking 52pkt& » IIA—&dihe » i 4 CIERBRIR - IR LL TBST JFE =% > &KX 15
JY$E > ARG - =00 MEM 1/ - FLLTBST JF7E 3 X > &2 15 47 - EEHR
LA ECL substrate solution {Ef 5 SRV KR F > SERAEN 1 - TiRaH 4 -« #ikE
EEBI RN — -

T~ PieHYERE - MRELLOI KRR

— PG
et MiEEL I R
Mouse -B-actin 1:4000 Sigma
Rabbit-iINOS 1:400 Abcam
Rabbit-HO-1 1:2000 Abcam
Mouse-ICAM-1 1:3000 Abcam
Rabbit-ERK 1:1000 Cell signaling
RSN
Antigen Dilution Supplier

Rabbit-HRP 1:4000 Sigma
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J\~ RNA Z5HU K E &

Fy gz COS ¥ ARPE-19 diftit i BE IR TR » T E R A - i A 50~ 100 ~
200 ~ 400pM fy COS » B ASFEAE T —/NEf > RS EIRdsHAEL DMEM » FIARDEAE
o HE5T 2500lux HYEEE 24 /NFIRHU

F PBS & e A HIAIAE & - I 350pl #Y Lysis Solution » #EHE 2 SR B4 [ 71 /7 3% -
NP ACTAREOE T FHILA 100% 2.0 > Z 5% 1 Vortex B854 10 Fh -
I EY 650u ] B0 V& th AR RS > fil A Mini Shearing Column (Mini Shearing Column £ A
Collection tube)- E#E Mini Shearing Column» 24 Collection tube V%S Collection
tube IATLERRELE] A TRE Mini Column (TRE Mini Column ££ A_ Collection tube)tf » B
> 3500rpm — 474 © % Collection tube AR AS{E] A RS RARZREE R HE © £ TRE Mini
Column 51fj1 A 400ul Wash Buffer » Ef,(» 14000 rpm —474% » EEFE NI 400ul Wash Buffer
B0 14000 rpm —43$E AT 0 1B Collection tube Ry BS &) A BE R EFEE[E] TRE Mini
Column » 35y 14000rpm /Y 47 EHZEE - B H 1% E3E Collection tube > #f TRE Mini
Column #% 2 Elution tube = fill A 50pl Y 2R @+ 7K RERY o O & > 30 200rpm (Wi
Sy FEE L 14000rpm —474E » 265 TRE Mini Column » Elution tube 5V R aSHI Rt A
RNA > B ERA-80 °C KFEIREF

I HY 1ul 7Y sample J£E nano drop (BB fiE 73 et Et) B o JHIE 260nm 2 280 nm Y

ROLE - REERELH » WINAZIKER -

T~ RS ETEiHEE S E (reverse-transcription polymerase chain reaction, RT-PCR)

I B B R A AL Y RNA I S % 22 17 SR F FH A& il CDNA © 157 i
tHHY RNA 53 HL 24ul JRCE R MCERELVE T > TI0A 5X Reaction Buffer 24ul ~ 20K
T7K 60pl ~ Enzyme mix 12ul > SEAGTEH: 98ul - 2255 - FH/INRLEE COpEe 0 567D - iR
AP InEAE] 42 °C — /NI > FAIEAE] 95 °C oo - 2AIE] 4 °C Ty - BrfR itk
aa PEUH cDNA » FA 4 °C JKFETRTF ©
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+ - BIESE 2 & HEFER E (Real-time Quantitative Polymerase Chain Reaction - f§f# Q-PCR)
HYH 8-tube stirp » FFEFENIIA iIQTM SYBR® Green supermix  (antibody-mediated

hot-start iTaqg DNA polymerase~dNTPs~MGCI2-SYBR® Green | dye-enhancers-stabilizers -
fluorescein) 10ul~Forward and reserve primers 0.8ul~ DNA sample 4ul~ — X EEET7K 5.2ul>
HUH BB 7Y 96 FLAE E - qPCR EERIEE4T 1~ © Step 1 95 °C 30 #b - Step 2 95 °C 10 7 ~
60°C20F) ~ 72°C 10 #) - {ifER 45 X - Step 395 °C 5 #) ~ 65 °C 1 43§ ~ 65 °C-97 °C (%

GHFHM - 0.11 °Cfs) © Step 4 40 °C 30 Fb - &EARANE 1 — ~ [&1= -

T~ DAt EE i NF- £ B 1Y p65 & H HAHR S i8S SR 5P

R AR YR R ROt o AR R R R AT F RIS
ENIE - IR EAR S R &R HAEDURIIELE - IR 2] IR UR YR
REW ARG RENILE -

£ 24 R LB AV EFLAIAE ST B 50 ~ 100 ~ 200 ~ 400puM Ky COS » JRASEEFE T
—/NEf o SRR HARE DMEM » LSRR - 4T 2500lux HYEEE 24 /NRf%
i 24 FAFLBEEHY - AR > FFLIIA 4 % paraforamadehude 500 x| (EAHAEEE - 7
FPBS St =2 &K 5 73 - B LN A 0.1 % iriton X 100 {EAHARAECIE - A115 % [ (Horse
serum) 20 73 - i 100 %FHEERLA-20 CHZ - FALALHIAEAIER 10 538 » SAEIIA
500 ¢ | (EATAERAAME - LLPBS JEE ="K » X5 778 - MIA—STIReA 5 %I)5E » IHE
ACHEI > BRI PBS JER ="K - &K 5 778 - fIA&dike - FE20R1FH 1/
HUH R LA PBS JEE = > ER 5 778 - BOUIIA=SIiRe - fEZ0RIEH 1 /N > BLPBS
TEEZR B i o RIRESHZE » LA DAPI ZL4iff% - FEDUE CREREREZE - 45

SRANEF-0Y - FUAsHYRE ~ MR R — -

13



T PUARHYRTE - ML B R

—WPihe
PlAG 4 MtELE A i
Rabbit-anti-NF-xB p65 1:200 ROCKLAND
Y &Y
IR Ry FRRELL I T
Biotinylated-goat anti rabbit IGG 1:200 VECTOR
XS
IR Ry MRELL B T

Avidin D-FITC 1:200 VECTOR

14



{h ~ UIFeaEREEE TR

— ~ EAS R ARPE-19 AR BB Z AR P 7= 1Y R S BE SRR 5

Ll =Rt o trdii A CEER > GERANEVY - DUR AR ER A& Ay VU {E 52
IR SR =FIR AR - SRIUSRIR A E CIIARVAIRE - SRR AT S ~ RIHHIEH
HE > BB RERRIESLAAIAE - AR (@B (b~ ¢~ d ~ e)HEE - FEPY (c)
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LA Alamar Blue Assay 73 Afr4fiR & 14 - 48E8EZ TR Y ARPE-19 4fiffy - BfZedisH (UT)
HHAEAHEE - QHRRVEMEICEEC D - BURESR/E 25 ~ 50 ~ 100 ~ 400uM Hy COS H ¥ A
(E77) -

i S H ] AR RSO S 24 /NF % - HRERDEARTD COS AY4HHAR (0) R HiI2H
(UTHEEEA TRE#ES - Rom BB R T 4IRS M: - TLAREDRE COS jRi#ig » %
B S0uM DUT RS S ARAE ORe&(F R 32 - ELF1 100ug/ml 1 400ug/ml HYZH5] - A %L
#I| reduction rate HE=E E7t - For COS WEE AR » (HFEE R = RIEA REHEDE LED
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(&7 ~ ARPE-19 AN AR [EDRE COS —/NIFFFIE ST 25001ux 24hr HYARREEME (il AFREL
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=~ DURA 4RI E ROS RIRE
LUmAIRE RS T ROS HYE 31T > s5RBUR (1) HUIReHRE COS pr A

Al (0)E1fZeI4H (Control)LLiz - ROS RILEHAR 7 - &S COS fRIEAVAHAE ROS iy
B - ELUREDERE RS - ROS AYFFR B AIMEZER A » FrLUASE 25uM LIk

iy COS pHHTATe/ D ARPE-19 [NBRETEEEi 24 HY ROS & -

UT-1 - P1

— | CosO0uM
Cos25u M
Cos 100 u M
—— | Cos 400 M
- - - | Control

10! 102 103 104 10°
FITC-A

Bt - ARPE-19 4l AR [EEEE COS —/ NG FIESY: 2500 lux 24hr ROS & &

(T CFEE ROS [ZfEHY DCF VIR E - HelihiCRAREE)

PO~ DU AR R AT U b
DTS A A AL C 45 A/ o BRI il COS (4 (b JHTLESS -

7.6196)EHREHI4H (> JHTLLE ¢ 6.43%)FALL » AT IILLBIE BN - EERE - K
AT COS 50~ 100~ 200uM 7% » BRE/D T4IHLBT. (c©6.28%~d: 2.85%~ e 3.44%)
{EL 4001M fJ COS (f : 18.39%) 7 & fI4TARLA UL  (EE[E /X 400uM COS [I4HA 5
FEAIRSENE - BB LIPS 2 I - FEaf HL A W AR SOl i &) COS il
faf2E (Cheng etal.2012) » fl T 400uM COS F4H BIARHESE ke % - HEZ% 400uM g COS
RIS A LA A S - PRI FT I e 4
B ) -
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75~ DL Western Blot JHI & B3RS T HHRAEVE TS

LA Western Blot 43#740RfE Ay HO-1 ~ iNOS ~ Caspase-3 ~ Bcl-2 ~ ERK & & » i2E
VR AR 2 FIRDRS A S KRR - HAT 88 38 S E R AR A 2 VIRARE - DA
B-actin {F £ internal control - &5 5L4N0E - - DL imagel #REG AT KM - @A BRI -
YA A— e
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ZHAfELRE LG Caspase-3 HYRBLETE SRR P 2 AR (H ] IR HH R &05H
F2EL » IF OpM COS 4HELFERIAH = —EL » A0 COS HYAHAIZRIH #HE COS HYRE BT
i TR > 400uM COS FI # K - SR B RAEE -

Bel-2 fYZREREAE OuM COS SHHARALLFEI4H S » 50 ~ 100uM COS HHEHREK T Bel-2
(Y28 » {H 200 ~ 400uM COS IR FRAHBHIARIERR -

ERK JZRII 1T 0uM COS 4HEEZEHI4H FE fitmr— 85> 50~ 100uM COS BHEF#(K T ERK
Ay E > {2 200 ~ 400uM COS FREERR A THE -

GIME 2 EE LR COS &l 4 s s 8 B A U E L ERIE T
W » 588 COS HJLUR/V EE ¥ ARPE-19 4HAERVIGE - Hisi O E 0B R R (EIFHY
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+t ~ LLgPCR JI[E DNA KR &

LI qPCR EE NF-xB {HAEP RN INOS K MCP-1 HyZR¥H & » L GAPDH fiif%
IETRAVEERANME T ~ [B+= - INOS B8 SRAEARAYELARE - IR i COS K4
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PMERE RS [HERIRIBIICREE R EIZE > M i3E COS JUtEE AR L%
i JRAE AL RIREE PR B 2E - DITEYI B = PR -
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