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W% W B A% T5, iS50 A=o] A8l st ¥ Aol A RO E(HDPG R AA
E(HaCaT)Z ©]§3t0] $2 UQ YO R U2H 12} 9elo] e pHT} 93 Fiuslo] AThe LA sHlst
A} SEATHEErE 2AA RS AAsaA sholth). AR ARgH FHe} 0 S gas chromatography-flame
ionization detector(GC-FID)& #413}3L, Ate}4d B(UVB) =2&of th3] HDFA|ZE] A MMP-19F COLIA19] mRNA
o daxde 2500 A9S FRIatal, ot uhA SA-g-gal B4 AA AN} HaCaTo| SF9lo] B3 el axn
£ 2ygonn met odo] Fis ATE 24siglct. Auet 0UL HDF AEsE Z7MA713 MMP-1 2EE
TEAFTHpC0.01). FHEF 22> UVB Fledh Z?MWE 48 HDF NEZ5E ohA] S7HA1715L, E4o] S7H
MMP-19] Wei7} SA-f-gal UVBE ZAISH] Qhe 2 $202 F2AZtt. 82 0012 HaCaTe] 1 A2
tiofel YA s S7pAz. Aol A48 :'EE} 29L 160l FEAEHO D MMP-1 oJAlst 4]

o 959 aves urEyLHo*b fl, Z82 2 10%]A o whe =5 YEHglth. ojoh 42 dike 38 @
lo] 8 714 9 Rest A3 WU R WAL BeAT WA W2 A7 LA AL > UL 5AS
ARt

:,ﬂlo ﬁﬂé
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Abstract Cobra oil, extracted from the fat of cobra snakes (Naja naja atra), has traditionally been used
in India and Southeast Asia to treat skin and joint diseases, headaches, and rheumatism. This study uses
human dermal fibroblasts (HDF) and human keratinocytes (HaCaT) to determine whether the folk remedy
cobra oil improves wrinkling and anti-aging of the skin. The composition of cobra oil used in the
experiment was analyzed by gas chromatography-flame ionization detector (GC-FID), and the wrinkle
improvement efficacy was confirmed by regulating the expressions of MMP-1 and COL1A1 mRNA in HDF
cells exposed to ultraviolet B (UVB). The anti-aging effect of the cobra oil was measured by inhibiting
the SA-B-gal activity and measuring the wound-healing effect on HaCaT migrations. HDF cells treated
with cobra oil showed an increased count and decreased MMP-1 expression (p<0.01). Exposure to cobra
oil also increased the HDF cell count decreased under UVB photoaging conditions and decreased the
increased expression of MMP-1 and SA-B-gal to levels of the non-UVB irradiated control group.
Increased wound-healing effects were observed for HaCaT migrations in cobra oil-treated cells. Excellent
dose-dependent efficacies from 1% onwards were obtained for MMP-1 inhibition and wound healing,
with a maximum response at 10% concentration of cobra oil. These results indicate that cobra oil has
the potential to be developed as a broad-spectrum skin health ingredient for improving wrinkling,
anti-aging, and skin regeneration.
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1. M

T2 -5Kskin aging)¥ w=o}of| whE wmEo] Halw
sl AJoHETH1]. k=3 APEHA o7 4Hh5L
9 7]50] diAA Eo| FE Bf o] FAast
A g foiEd 4A EF ¥ 1HErt
7Fske}. olo] A1F9] w5k= collagen ¥ fibronectin
T 22 extracellular matrix(ECM)9] 7]5-0] Aot=
of HR= ofx, HBA, FFo] YAsIa, TEo]
Zasiy wEAET dxFo] yepdth E3 IRk
3 3L wd g, R 5 gR RE7|% 1 7)s0]
4 o] F A= Y7t A f(wound healing)
7 A== gk

5 315 o= ARle® FA Uijld *=3Kintrinsic
aging)?} 24 rSHextrinsic aging)Z Yol A9
Het el w3to] A A<M (ultraviolet; UV) &
QR A= =E2ERA Y= fRoA FE =Y
o]= collagen, elastin, fibronectin, proteoglycans
o2 A" AHEW ECMe] &4o] 7 & ¥jle
2 QA Qlrt.

ECM2 Ao} Ml zAfo] Bl A 2ot ECMZHE] Aozt
& 4 AsAGo] Hojdto 2 miR A2 o5} &
3} 9 7ol wojsh, AxFoA HEE X5t T
5o AAAR] 71AA fL2E FAS=H 583 9%¢S
yepdith. 3], ECMolA 7FE &4 ®x 50 =
2 287} F9] sl w8 dermal aging)
9] 9 viAR A SITH2]. Eg, fFEY S &
9] Zrae FeHlo] Rojshs ©EAd #t ofz} X3
A-RotA|ZS} ECM Ate]9] &4 A52H8-S AR
o=7N A&HoR N HRoHEY 75 B
711 o= FHl B71% AR AdE &N ECM
o] 2t %9 o 3k A9t
3l FEHL mFoA 7P FES diidR, o2
A, MEolE, 7183dd 9 oz g5l &
ofgitha d#A UeH4lL

944 w3ke] 9 Y UVeE mE9
(photodamage) ¥ Fx3Kphotoaging)E Lo Ith
UV mp39] Zolo] wet 274 UVA, UVB, UVCE Y
=t ol 5 YFHeE 07 ZEFH AnFo =
grjo] o FEI M4 M mR Adx 9 g A4
I 22 w3t IFE A A2 UVBlHHSL.
UVBE EdHA|dlo]Z(collagenase)®] ¥ZQl matrix
metalloproteinase(MMP)9] I#dE st ECM
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i
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A Bofsto 2 L3kE A7, FEFA,
AR mE mREAZX FAAG A 5 oE Fesie
ZF9 ¥Ulo] Ht}. UVB A= 93t M2 reactive

oxygen species(ROS) 84 Z77F AgA29] ZkA
B34 transforming growth factor-beta(TGF-8)
A ASHGARE JAlotaL, S B354 matrix
metalloproteinases(MMPs)9] 4L S7HAIZC 2N
ARAog mEY Fe9 Fgo| GaEHEA FEL
Lot gtk B s QIeH6]

S FF2 ST F4T EoiaE Y H+E L
2 o]FojAc} ZHAl9] AAHcollagen production)S
ofg] 9AY B BE AR, JHAEA &
A 242 AE S ZFHEe|s A9l FEQI
m2lZ A (precollagen)?r ZE2ZF=H(procollagen)
< TS| AFWHATRE FAdotHA] AaEte s Eu]
Hoh. A2 matrix 24 ol =k A-RdeEe
FA =1 maturationg AAA WAFAZ(cross link)ol
95} FgHE o]Fo] Wi H§PPE Fofst= S
TRAE o|FAE. o|g}t Zo] FFE AA75=
& 5 Sl ST 715H F2RAE IR BF
3 AL 29 9§54 59 gAE AXH & 2AV
Az -9]9] e Qs T 7] WZol, AdHe
2 FH9 FFE AYstA SHske A2 ofF] off
< EAZ dollcH7,8]. oo ®isto], interstitial
collagenasezt ™ &7 MMP-12 F& FIojA
collagen®] &35 EFXIsto] 5448 9 wF &g 7
21X 29] wef, MMP-12] A =3} A=
o tioto] Aol Y 2ol 8 AR ol8H
oHol.

UVB =20 tiet Xnj39] L5l= SR 9 5 ECM
7|1 dchiiEs galsls ARotEe  k3Kdermal
fibroblast aging) &, MX X3Hcelluar senescence)
SHoA B2 4= Qo AEweske] 1A QIR g
Z senescence-associated [-galactosidase(SA-8
-gal) activity= =3} MZoA 24AZ(ysosome)2] B
-galactosidase?] W] F7F5IHA 1 /o] F7ts}
o] B-galactoside® TWFHZE 7IrEolohs ot T
749 g4 ArE UEh ZeltH10,11]. kA UVB
£ o83 QR A=A AZEw3HE RSt Al

[e]
zge

Y4F b SA-f-gald] BHEES SFoE AL A
HAZ) Fres} o] it BE EHE 25T 5
8% Wolct.

A 0de ¥, 871, JUTF A4 S B



UZE ARotAIE E AZE ZEFPA R g FHE oA FEAA H k3t A ax

e §Ask £3] AgHI At A%t
=1 0O

Uehfis Z3pRAL, EXSPAFAE of e} ekt
vES R6ta QloiA 1 A3t 15H o0& vhEo
A& FAANAH 2R (synthetic ester oil) T4 L3}
2] QA A3}Ho)x ks Jirt 9L45itt. AR
2 Ut 58 2 AR 253 HARH oA
oA WEAHS FESAY RS HE6 EZ
Aot Tt AYEgEdo] BaE glom, 3,
TAS, AR, TES, T 2 5 UUR e
7 7154 Edo] HuE1 QJtH12,13].

e A(snake oil)E AEHOE FAL 2JetAofA
nHeo] vi2 Y £2 oFjE A cH14]. sxEgt
(REHE)) =52 A Al Yot w7152 Ak
(g} 3lo] AR 7o) 2P, FYofME= HE &
SAE N85 oA ARESIH. B=olss ZE
2} QA dAA R, 285, HEIYA 5 A= o&
st Qlrh. 229 shaERolA oFEAg o] it e
A A ARGol| thote] st ZAE AAlSHaL
=Hl, Khunsap(2020) 52 T}t 2Uo] SK-MEL-28
Ao AEAPEE FLEstal AE 52 FE5t0] mi
SAES A FH L BSHTH5]. Olaitan(2011)
52 Holl(Boa constrictor) Q0| SO H]
AdAQ FAeR 15t ARol& HiE(keloid scar)ell
Al Ao LY S JAste] ARolE A7 o]&
g £ Qe AABHITHIG6. e A4 3 AAzk
A3} o] WRE FFol weh A4S FA4o] HEL
EAA} BRSEAARY] H]go] thEA Ve
OF RS WAL oleic acid, palmitic acid,
linoleic acid, eicosapentaenoic acid 5°2.& Bl
I QUEH13] £ Aol AeAA] 7Rk e
ARl thet kA ZAE AAISHAL Q1A A-E-517]0
oL Qhdsta aRARl 2AS FEs] sty
GC-FID #4)7]&2 o]&slo] He} QUS| &S &
Astar 20209 99 AEE AFOFERPAA FEAA
71573 eFdE = Aol A3kt HrhRol 7] %5t
MMP-19] & 285 Z7skL SA-B-gal T A
ol tigt /hART} & SHTeEN I8 2 Yol
FE/M & HE Fest aBE T 7154 &A1Y
< AAStLA}L ST

rd

2. Mz L 4y

2.1 IH2} @9 HX
E Ao AMREH FHZ 29S8 Naja naja atra®
A ZAJA AL2FETE 292 @EA2(Gunpo,
o

Korea)o| A Al Zdrol AR&3tqich FHaE o d9] Aksh
W22 98] 0.8%2] magnololS A7lstglon, T8z}t
2P2 -20°Ce] dHste] Hypstrh AN AMESH

= FHF 292 AIEAA(Minnesota mining
and manufacturing company, MN, USA)E &3l 4t
SIE]R] Q19re-S SISk AFS A5kt

2.2 AoF 2 XM=

£ MY A3t Dulbecco’s Modified Eagle's
Medium(DMEM)¥} phosphate buffer saline(PBS)=
Welgene(Daegu, Korea)ollAl, fetal bovine serum
(FBS)Z} penicillin/streptomycine 2tz GenDEPOT
(Katy, TX, USA)Z} Gibco(Grand Island, NY, USA)
oA FUst] ARESFHE. 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide(MTT)2}
Dimethylsulfoxide(DMSO)= Sigma-Aldrich(St. Louis,
MO, USA)IA FYdsto] ARSIl o™, SA-B-gal kit
£ BioVision(Milpitas, CA, USA)oIA 45t} ALg
Sheith 11 9 AFHA B& AR Sigma-Aldrich

(St. Louis, MO, USA)°llA Fi3to] ARE-8I Tt

2.3 Xt BN 3 J|R|Z20E T =M

A AE BAE 913t Alzo] HEoABI=25k= Association
of Official Analytical Chemists(AOAC) 963.22 &4
He ARSSHITHLT]. A 5 & vg2d SABE
F8Hog IdLEAE T § EFEFoEHTEE
(boron trifluoride methanol)&H#S 715t 714
5ol HEoAH 25K fatty acid methyl ester, FAME)
2 fzAS A7l & o]ALBHiso-octane)o] =0
SP-2560(100 m % 0.25 mm, 0.2 m)7} 2 Gas
chromatography-flame ionization detector(GC-FID)
GCHIE ol&sto] AAF H493 21985151Ht. GC-FID &
e FYF 2% 220°C, A&7 & 285°C, 4
HE(He) 0.75 mL/min, 2 2% 100°CoIA] 483t
FA F 3°C/min9] HIEE 240°C7HA] 255 454l
71 5§ 158 oA} 9-4], split ratio 200:1, FUF 1 U=
5kt GC-FID £441= 7 AHH4ke] vldoaH 2
(methyl ester)o]B.2 Z} X|RFAF ¥ M3} A|l4=5 o]85
of siEAPAte R Hedstth. ERA(trans)B 9] A

283



2.4 MZBH

Human dermal fibroblast(HDF)& Gibco(Grand
Island, NY, USA)°IA, Human keratinocyte(HaCaT)
AM|EZE= CLS Cell Lines Service(Eppelheim, Baden-
Wurttemberg, Germany)°llA] &Fo} Agof A3}
th. HDF ¥ HaCaT A2+ DMEMO] 10% FBS, 100
U/nd penicillin, 100 g/m¢ streptomycing 373t v
A& ARgste] TE0 & 37°C, 5% CO; 81%7] (Forma
Direct Heat CO; Incubator, Thermo Fisher
Scientific, Madison, WI, USA)°lA BiFstALT.

2.5 UVB ZAt
Frols fEs] Y8l UVBE RARIICHISL
HDF AlZFZ 96-well plated] 1 x 10° cells/well,

24-well plated] 5 x 10* cells/well, 6-well plate©]
2 x 10° cells/well& B3a}o] wjokslglet. Az}t £
2 & FBS7} Qi DMEME #7isto] 4417 B9k vl
¥st F PBSE Ei UVB #Z(Sankyo Denki,
G8T5E, Kanagawa, Japan)”} A2 UVC 500
UltraViolet Crosslinker(Amersham, Bucks, England)
£ o]g3}9] 10, 30 mJ/cm’E UVBE ARSI Al
ZE PBSE AlY & FB2 0US vEHE At
247 SR 71 vttt iR UVB 2AF §lo]

=3 zA0z APHTH

ke

=

AMER

2.6 ME MZ=2 EZH(MTT assay)

FHa} 99| HDF, HaCaT AlXo| E4o] vehh=
FEE &5 A8l 3-(4,5-dimethylthiazol-2-yl)
-2,5-diphenylte-trazolium bromide(MTT) £4H<
o]t EolIstATH19]. 96-well plate] HDF AlXE
£ 1 x 10" cells/well®] A% 42 B3t &, s8z}
2UE FHE APt 24A%F St viFSSITh 5
ng/ml 2 MTTE 7kl 347 oA 4A17E B3t wHg-3t

T A5HE AAHAT. B9 formazang DMSO
200 wol =°]i1 microplate reader VICTOR

X3(PerkinFlmer, Waltham, MA, USA)E ©]-83}9
540 mollA SFEE S5t AE &L i

3} v@elol FYEO| WRER AT
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2.7 qRT—PCR

FE2 WA 852 B7I8IA} real-time quantitative
reverse transcription polymerase chain reaction
(QRT-PCRZ  AAISFATH20].  Trizol™(Ambion,
Thermo, USA)E ©]85}9] total RNAE F&3I%1
cDNA ¥4 7]E(ECDNA100, NanoHelix, Daejeon,
Korea)g ©l-&3t% cDNAE /JsIqitt. o]F Zen|
o] gPCR 7]|E(PQL-S500, NanoHelix, Daejeon,
Korea)E AHgoto] PCRE $Z519th ¢DNA &4 =

2 65°CoA] 587F RNA denaturation AlZl &
42°C°ﬂ/\1 1A1ZE B8t cDNAE /gt 95°ColA 58
7} reverse transcriptase® EZ/JSHAZ T PCR %
AL 95°Co|l A 30%%} pre-denaturations 3 & 9
5T 5%, 60°ColA 30%E 40 cycle2 ®HgSHA
Hok= FFEE AT ARRE Zefoln AdE
o2 2t

Table 1. The primer sequence for qRT-PCR
Genes Primer sequence
MMP-1" F AGT GGC CCA GTG GTT GAA AA
R CCA CAT CAG GCA CTC CAC AT
2 F AGT GGT TTG GAT GGT GCC AA
COL1A1
R GAC CTT CAG AGC CTC GGG
3 F GTG GCA AAG TGG AGA TTG CC
GAPDH
R GAT GAT GAC CCG TTT GGC TCC

YMMP-1; matrix metalloproteinase-1, “COL1A1; collagen type I
alpha 1 chain, YGAPDH; glyceraldehyde-3-phosphate
dehydrogenase.

2.8 Senescence—associated beta—galactosidase
(SA-B-gal) &4 &H

A2 =315 57| ol Hio|euARE LA Qe
M3 W pB-galactosidaseE FAsH= =HHQ SA-B
-galactosidase assayE FFSFITH10l.  24-well
plateo] HDF AlZE 0.5 x 10° cells/well&2 £35}0]
wjoFstict. A7t B2E & 30 mj/em’ RARFCE
UVBE =&A]7]1 A|Z5 PBSZ A2 & FHZ oY
= TEHEE Aot 2447t Rt wiFeith. 2B
2 AYARt  BE AAFEL vigHE A AL PBS
2 washdt & AZE IHAZZ] Y8 fixative
solution 500 wlE d7Fete] A2ollA 1587t A8
ot 174skd AlZE PBSE washdt
solution E¢A(staining solution 470 ul, staining
supplement 5 u, 20 mg/m{ X-gal in DMSO 25 u)<

3, staining



UZE ARotAIE E AZE ZEFPA R g FHE oA FEAA H k3t A ax

500 ul# H7FRE ] 37°CollA 24A1%F 51t HigFste] Al
ZE ANtk daE AEE dvEE e
DigiRetina 16 Camera (Tucsen Photonics Co.
Ltd., Fuzhou, China)& oJ-8st &3t H, FJ3t
ojm|A|= MA AxoflA FAHE Ao HlEZ Fof Al
% sl T2 Holg 5 2,

2.9 ZEAEGMIZEe| AXER St

ARG gaE g1 ¥sl Wound Healing
AssayE $35F9tH21]. 96-well plateo] HaCaT Al
ZE 8 x 10° cells/welld] NZSE 21351 & A|29)
7} 80%°lA 90% B AAFE o FBS F347Kserum
free) HiX|2 WA5}] 12A|7F B9t starvation A
Z} welloll 200 w9 pipette tip2 ©]&3lo] AT X
3t & FEe 0 UE EE A2cte] 24417 S1F vk
oSttt #v]d8 7idEt DigiRetina 16 Camera
(TUCSEN, Fuzhou, China)g ©o]-&sF] 12A|7F, 244
7t v ol PBSE NIZE Al-e thg &gsta, &Y
H o|u]R|&= image ] soft ware TZI#(National
Institutes of Health, Bethesda, MD, USA)Z& ©]-83]
o] AALS Y& FX|55H3Tt

2.10 EAEN

£ dolgt 53] wEY g2 WP + EEUR

Table 2. Fatty acid composition of cobra oil

(means + SD)E UMY, ZF I1F 719 {94
Window & SPSS 19.0 version(SPSS, Inc., Chicago,
IL, USA)E ©]-835}9] one-way analysis of variance
(ANOVA)E Tukey HSD Th-RAHS AREsH] ALE
AT otdem, P 32 0.05 #Td o BAHo=E {9
do] Aekar 7kEsteitt.

3. gy ¥ nE

3.1 IHZ} Q9| K| 2A
T 2Yo] AHPA HE ZAH]E= Association of
Official Analytical Chemists(AOAC) 391EAH
(AOAC 963.22)°l w2t GC-MSE °l-&3to] ERIstch.
24 A3}, 782 oA EXSIAHAIC R THE
YA Hpalmitoleic acid, C16:1), 23 AHoleic acid,
C18:1 n9, cis), B=dAHKlinoleic acid, C18:2 nb,
cis), €ut-g]=H A Hea-linoleic acid, C18:3 n3), Z&ut
- =Xy -linoleic acid, C18:3 n6) So] ERI=}Ych
ESRR|HPALO 2=t AEAHmyristic acid, C14:0),
Y| EAKpalmitic acid, C16:0), 2H|ol24HKstearic
acid, C18:0) ¥ olgt¥]|=AKarachidic acid, C20:0)°]
go1=]9itHTable 2], £ A-ZdolA vebd zHet
LU HE 8 11 vlE, 53] ZE4H42.8%), T

Fatty acid IUPAC name Abbreviation Relative amount (%)
Myristic acid Tetradecanoic acid C14:0 0.4
Palmitic acid Hexadecanoic acid C16:0 24.2
Stearic acid Octadecanoic acid C18:0 7.9
Arachidic acid Eicosanoic acid C20:0 0.1
Palmitoleic acid Hexadecenoic acid C16:1 2.2
Oleic acid 9-Octadecenoic acid C18:1-cis(n9) 42.8
Linoleic acid 9,12-Octadecadienoic acid C18:2-cis(n6) 17.7
e-Linoleic acid 9,12,15-Octadecatrienoic acid C18:3(n3) 0.4
y-Linoleic acid 6,9,12-Octadecatrienoic acid C18:3(n6) 0.1
Gadoleic acid 9-Eicosenoic acid C20:1(n11) 0.7
Eicosadienoic acid 11,14-Eicosadienoic acid C20:2(n6) 0.2
Eicosatrienoic acid 11,14,17-Ricosatrienoic acid C20:3(n3) 0.3
Erucic acid 13-Docosenoic acid C22:1(n9) 0.1
Docosahexaenoic acid 4,7,10,13,16,19-Docosahexaenoic acid C22:6(n3) 0.7
Nervonic acid 15-Tetracosenoic acid C24:1(n9) 0.1
Total amount of saturated fatty acids 32.6
Total amount of unsaturated fatty acids 65.3
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=

EAK24.2%), Bl=d4H17.7%) S
3 &% Ate]9] ATTA st
g Aog Holth

(o]

3.2 FH2} QUS| NI =4 HI}

FHzt o] mRo] P Al F87 A A
oAzl mlA= F¥H Bee BUIEP] Y5l AlE
=4 9 S FdskL R s=E AASA <)
7r XA9ARotdE HDFE ol&stsitt. ZHe 2949
FEHYE 0.01 ~ 20%(v/v)E o] A P2

g3 Ax, 78 2 AsE 0.01%v/v)lA= o
I SUS e AE BEES B, 2%01MF
Q32 Fe oEFo® AL PEEo] S8
Aol AR B HelolAE AlZ =4de] H8 y
ERER] gigtom, It @A 20%(v/v)olAe Auldf
ORI 7} 134.07% S41%F A7 YERdtHFig. 1Al

o 1

)

oo

B N
rr

280 m - 320 m T AIHY UVBE wsh,
a2, Yo, QYAES U YR e5E do

7l 7 EARQ] 9 mi = glojct. ojo] IH
2t Qo ofsf Ala=/do] YErA] gk Al =&
AFo| A UVB k&o] digt ZEe Yo E4ans
Aere1stict. HDF AlZE UVB(30 mf/cm’)E FARRE
739 Alx Ego] dix] Bls) oF 77.98%7HA] 34
Eipi=g

UVB ZAtol| tigh Al gE4=0] Zhao] dis] 8t
292 20% At ALst B 3& gy} vet
St 10% FEE oYU AHZoAs UV &4 dis)
REgo] 27.97% Z/Fo 2N 2T A Sz
3B 5]}, ol FHzEF 0 Uo] UVBY 23t AlE F=
gl Hsf B &8t oJu]3te}{Fig. 1BI.

g Ho] ofy 1 oot faEAEEo] 23 M
A9 AL, 5=t F7FetE e Hd §E8(maximal
response) ¥=o ZEoME o 2 avE o)A 535
£ FAJo] YER & Qth22]. UV k&0 gt Al2=
gell tigt FHe}t Y9 3|E gto] glojA] o ¥k&
SE7F Uehd Z0& Holy, 10~20% H[HoE o
HoHFig. 1Bl. 184, & 43} 24 uveE Akt
A %2 U HDF AlEojA= FHet 0 F 20%00A]
T Am57t Soldog Z7lslodrHFig. 1AL

Kejlova K(2010) 53} Hudson¥} Towers(1991)+=
SPgEo| ARESHE oAl @ U3t Bo HALA S| F
A4 FIA (photosensitizer) AIE e 4= Q10
o, ol HA A7 4 9o oo ols) Pt gt

0]o o
a2
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O_O

5= oA AR F4o] TV 4 Aokl Bttt
(23]. wWekA HDF AlZE FoH o=z S7HIAE 20%
9] 78} 9ol UVel k=&H HDF AlZoA ETE
UERA] o2 A= FE 2 20% o139 s=
A Bl wESol YEhe & Qe 7 AdE Hole
o % FHzE o] Higt JE I B WS
of Higt A+7F 9o Zlew Helth

(A)_ 160

140
120
100

80

ab ab 2
de de de °d

40
20

Cell viability (% of control)

0
0 00100501 05 1 2 4 10 20
Cobra oil (% viv)

(B

—

120
100
80
60
40
20

Cell viability (% of control)

5

10
Cobra oil (% viv)
UVB (30 mJ/cm?)

20

Fig. 1. Cytotoxicity of cobra oil in HDF cells. (A) HDF
cells were treated with different
concentrations of cobra oil(% volume per
volume; v/v) for 24 h. (B) HDFs were treated
with cobra oil after UVB exposure(30 mJ/cm?).
The cell viability was determined by using the
MTT assay. P values were calculated by
ANOVA and Tukey HSD test.
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Fig. 2. mRNA expression levels of MMP-1 and
COL1A1 genes in HDF cells. Cells were
treated with cobra 0il(% volume per volume;
v/v) for 24 h and mRNA expression levels of
MMP-1 (A) was determined using qRT-PCR.
After UVB insult, cells were treated with or
without cobra oil, and mRNA expression
levels of MMP-1 (B) and COL1A1 (C) were
determined. P values were calculated by
ANOVA and Tukey HSD test.
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