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This study aimed to confirm the possibility of being used as a cosmetic material material through the
verification of the whitening and anti-inflammatory activities of an ethyl acetate fraction from Glechoma
hederacea var. longituba (GHEA). The observed electron donating and ABTS radical scavenging abilities
of GHEA were 89.6% and 88.7%, respectively, at 1,000 pug/ml concentration, with a tyrosinase in-
hibitory effect of 22.3% at the same concentration. For cell viability, a rate of 80% or more was ob-
served in all concentrations that treated GHEA on melanoma and macrophage cells. Protein and
mRNA expression inhibition was measured by Western blot and RT-PCR for 25, 50, and 100 pg/ ml
concentrations, and it was confirmed that expression decreases in a concentration-dependent manner
as GHEA concentration increases. The inhibition of the whitening-related factors MITF and TRP-2
were superior following GHEA treatment than those of the control group treated with kojic acid of
100 pg/ml concentration. For tyrosinase, the lowest mRNA expression rate was 29.1% at 100 ug/ml
which confirmed excellent inhibition. In analyzing the effects of pro-inflammatory cytokines IL-18,
IL-6, and TNF-a on protein and mRNA expression, IL-6 and TNF-a showed high protein and mRNA
inhibition compared to a vitamin C control group. Based on these experimental results, GHEA could

be applied as a natural cosmetic material.
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] keratinocyte’t A=& WO W g-melanocyte stimulating
hormones (a-MSH)E 4AslH, A4 % o-MSHE A 2HE
EAEN dgd AZE J5E By AZ Y cyclic ad-
enosine monophosphate (cAMP)2] AJ4H& z-=53HA Htt.
Microphthalmia-associated transcription factor (MITF)&
cAMP] ¥Fg 84 cAMP response element-binding pro-
tein (CREB)°ll &8} 3 o] 2HH = HARJAE tyrosinase-
related protein (TRP)-1, TRP-2, tyrosinase2] 4§34 & %713}
of Wehd Aol F7kskAl |11, 28].
% % (inflammation)> Al 9 WA= 74, 5
=3 48 5o g AR A5l s AA
= A A 2 (immunocyte) ol A o] ol T-g-317] 3 HF v
Mede THlshe A2de a2l Bol7] ot 13, 16].
@5HHES 2dste B4 Al & (macrophage cell)E lipopoly-
saccharide (LPS)°ll ¢ & 7= ¢] ¥h-g 0 2 interleukin (IL)-18,
IL-6 9 tumor necrosis factor-a (TNF-0)¢} Z2 A H34
cytokineZ 9% w7 =2 ¢l nitric oxide (NO), reactive oxy-
gen species (ROS) ¥ prostaglandin E, (PGEy) & 4] 3t}
[18, 29]. Cytokine % 3F}Ql TNF- = HIYHEE 2H3t1
2 pro-inflammatory cytokineE 9] A4S FA st HF
Hhgo] YEg v Y, [L18E AAZE & 7]
FE42l cytokine?! IL-6+= T 89102 4 o
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ofF A=} H5de Eelstd 33 HhE FEe3on o
%7 (Whatman No2)2 FZE=& 9 #3t1 EYELA evapo-
ratorg AH&ste]l 4 5 F 54 Hdxste FES A
g 7F FE Y AN EE DS Ethyl acetate 855 47]

0% ethanol F+&&°l &< eth-

sl 7+ Fele BEE 7
yl acetate® 33] HHE £ 3191 01, ethyl acetated 3} H0F
< ethyl acetates& 2|8l o3 LT Yoz 7%
% § 52 1%3819 ethyl acetate =S AU ol &
-20CoA Basiy & AP Algz ARgeglt

7

Fakst B4 24E A% AAT % 9 ABTS radical &
e 54 AP A&" AN 22-diphenyl-1-picrylhy-
drazyl (DPPH)%} potassium persulfate= Sigma-Aldrich
Corporation (USA)oll A 48k AH-§315] L. 2,2'-azino-bi
s (3-ethylbenzothiazoline-6-sulphonic acid)= Wako Pure
Chemical Industries. Ltd. (Japan)oll A TF3te] Ab&3F 9t
g SA Aol A& A%< tyrosinase from mush-
room3} L-3,4-dihydroxy-phenyl-alanine (L-DOPA) T

Journal of Life Science 2022, Vol. 32. No. 3 223

Sigma Chemical Co. (USA)AIA T3t A&3t4it,

2 Ad7AA Az e 2 AE A4 SH A mela-
noma cell?l B16F10¢t macrophage cell?l Raw 264.7-&
American Type Culture Collection (ATCC, USA)°l A1 79} 3}
o Attt ME WS sl AE3 penicillin/strepto-
mycin, fetal bovine serum (FBS), dulbecco’s modified eagle
medium (DMEM), phosphate buffered saline (PBS)%} trypsin
< Thermo Fisher Scientific (HyClone', USA)ell 4 718}
o™, dimethyl sulfoxide (DMSO)+ BioShop (Canada)®l 4]

U3t A1 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazo-
lium bromide (MTT)& Sigma-Aldrich Corporation (USA)el
A Fdete] AgstsiT

T g g Ao AHEE B-actin © MITF, TRP-1,
TRP-2, tyrosinase, IL-1B, IL-6, TNF-a¢] primary antibody %}
anti-mouse®] secondary antibody+ Santa Cruz (CA, USA)
A FYatATh Reverse transcription-polymerase chain re-
action (RT-PCR)°] ©] &3 GAPDH ¥ MITF, TRP-1, TRP-2,
tyrosinase, IL-1B, IL-6, TNF-a= Bionics (Seoul, Korea)©l A]
TUst9e™ cDNA polymerase kit, Go Script'™ Reverse
Transcription kits& Promega (USA)lA] T3t AF-&-3F .

Ao AHEE 7171 pH meter (Mettler-Toledo AG, Swit-
zerland), vortex (Scientific Industries, INC, USA), microplate
reader (Tecan, Austria), autoclave (JS Research Inc., Korea),
freeze drier (ILShin BioBase Co. Korea), rotary vacuum
evaporator (EYELA, Japan), CO, incubator (Vision Scientific,
Korea), microscope (Olympus, Japan), haemacytometer
(Marienfeld, Germany), centrifuge (Hanil Science Industrial
Co., Korea), micro centrifuge (gyrozen, Korea), digital shaker
(Dajhan Scientific, Korea), Mini-PROTEAN® tetra cell
(Bio-Rad, USA), Mini Trans-Blot® Cell (Bio-Rad, USA),
Davinch-Chemi” Imager CAS-400SM System (Davinch-K
Co., Korea), PCR (C-100, Bio-Rad, USA)9] 7]7]1& A&39]
.
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Electron donating ability &4

#2385 (electron donating ability, EDA)- Blois®| ™
[1]= ddsta SAT 449 sE8z 2A% FE=
120 p1¢t 2,2-diphenyl-1-picrylhydrazyl (DPPH)E 100% etha-
nold] &3l §A-& 60 pl¥ 96-well plated] L3 T3 &
A9 st A 1583t ¥H&AIA microplate readers ©] &
sted 517 nmAl A FFEE FAHSAT AATA TS NESE
g HA7bed FAVNY R E AasE Uit

AAEA (%) = (1 - A2A7NEY FRE/FHES &

FE) x100
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ABTS+ radical 4% 54

ABTS' radicale] @45 e 5 o] 43 gits} &4 =4
U2l ABTS' decolorization assay [27] 93te] 24359
. 7 mM9 22-azino-bis(3-ethyl-benthiazoline-6-sulfonic
acid) diammonium salt (ABTS) ¢ 2.45 mM9] potassium
persulfateS ¥o] EF3 F 4A T A2 4 249
A ¥ A7 T},

ABTS' radicalo] &4¥
Aol AgagloH, v%
< 100 & 119 B &R &
skt

ABTS' radical 27%5(%) = (1 - NEH 79

7he FHE) <100

£9L 100% ethanolZ 3] 43}
B A Z8 N3} ABTS' radical &
gste] 700 nmol A FFEE =4

H:[olr

3

b

4
o
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Tyrosinase A 3]&A =4

Tyrosinase A 8§ &4 342 Yagi 5 B0 et A
s AANSAT W TE 8 AEEY 40 plét 67 mM9
sodium phosphate buffer (pH 6.8) 80 ul, 10 mM L-DOPAE
QA 71 AN 40 plE ¥ EF el 200 U/ml mushroom ty-
rosinases 40 ul¥ H7tste] 37T A 1083 A2 & A
A9 DOPA chromed FZE 492 nmolH ZA3d o
Tyrosinase Aol 24 A g8 Hrtest #37L e &
3= TAEE YUY

A &(%) = (1- ANRH7HES FR=/FH47H9

x100

3

11‘.10{!
5

AMEF L AE

£ AF o AEH melanoma cell?l B16F103} macrophage
cell?l Raw 264.7> American Type Culture Collection
(ATCC, USA)el A ol A8t ATt 10%2] FBSS} 1%
penicillin/streptomycin (100 U/ml)< % 7}¢ DMEM H] 2] &
A8t 37T 9 259 5% CO, 24 3+ incubatorol Al Al
of skt

MTT assay°l 93 Ax 54 53

Aol tet A5 54E& 2387 138+ Carmichael 9
B 2] wet 43S A A3 T Melanoma cell (B16F10)3%
macrophage cell (Raw 264.7)& 96-well platecl] 1x10° cells/
wello] H =5 180 pl® #5319 37C, 5% CO, incubator®l A
AUN T v g & FEEE ZAS AEENE 20 uA A st
o 5Y 2749 incubatordl| A 247t W s F T} o] & MTT
SdE 25 mg/ml«l FEE Azsto 40 pl¥ H7hskoH
3AIZE WA B ok S A ASEE ZF welld DMSO 100
ul® 7}akod @%Oﬂ/ﬂ 1087 ¥ 171 5 ELISA reader®
540 nmol A FREE SAAT A2 AEE A2 NES

AstA Be 7o FHEE 100%E st NEH7EY 4

WA AZ 4EES dehign.
- (NEAHEY FRE
%) x100

Western blot2 &3 @¥de] oy 4

n##A A=< microphthalmia-associated transcription
factor (MITF), tyrosinase related protein-1 (TRP-1), TRP-2,
tyrosinase} cytokine 4§ 4 ol ##HH interleukin (IL)-18, IL-6
2 tumor necrosis factor-a (TNF-0) A5 A& Yolr
7] #18ked western blote T3 Gl 2d =& FH3
. Melanoma cell?! B16F10%} macrophage cell$! Raw 264.7
< 100 mm tissue culture dish®l 1x10° cells/dish7} & ==
seedingdt ¥ 37T, 5% CO; incubator®] Al 2443t <k v &
3t 2.1, B16F10 Al 2ol = 100 nM¢] a-melanocyte-stimulat-
ing hormone (a-MSH)E # 2] 3% ™ Raw 264.7 Al o =
2 ng/mle] lipopolysaccharide (LPS)E A 2|3t 2A17F <
AT A E AASHA 1x PBSZ A4
e A AR 2443t W F WAE AASAL 1x
PBSE 23] AlHsto o9 #AS Pstgith. Complete
mini 1 tab< radio-immunoprecipitation assay (RIPA) buffer
10 ml°l| 7}t &4-& B16F10 A ZE o= 80 pl, Raw 264.7 A &
o= 100 w4 7t disholl 53t AMEE lysis‘ < centrifuge
£ o] &3 47C, 13,200 rpmell A 2083 ARt 1
% BCA protein assay kitE AH-&-3}¢ o% < AFsrslon,
10% SDS-PAGE’$ el A 20 ple] B9 d & A7) g F3te] e
sttt E2ld 9L transfer H S 53l polyvmyhdene
fluoride (PVDF) membrane®] &% & A& A 142+ 5
blocking buffer (5% skim milk in tris-buffered saline and
tween 20 (TBST))Z blockings 71334t} Primary anti-
bodyE 3% skim milk in TBST®l| 1:200 ¥ 1'5()09] H &2 34
atal 4T A 3A7F 30% &S HHEAIZ ¥, 10% (AR
TBSTE Ab-&3te] 33] Al 238 oH 1:2,0002i 343 sec-
ondary antibody+ 4Coll A 9083t ¥H&-A 71 $ ThA| TBSTZ

1024 33] M43t Davinch-ChemiTM Imager CAS-400SM
systeme ©]&3to] MES Felstgint.

3‘[2 }\]EE S et

e 0 —

3 _l%r

Total RNA #3] % cDNA #4

B16F10 Ml 29} Raw 264.7 M Z-E 100 mm culture disho]|
1x10° cells/dish7} ¥ 5% seedingd}o] 24417+ ¢t ) &
F B16F10 Al 9= 100 nM9] o-MSHE #2391 2.5 Raw
2647 M E ol = 2 ug/mle] LPSE A8t 2412t 5 #H3-Al
Zth 1 o s 58 AREYE Aefste] 443 it &
W2 g5 AEe AAT 5 1x PBSE 23] Al A3ttt Trizol
lysis bufferg disholl 1 ml¥ &3t 279 A EZE lysisT
T 7% lysatel] chloroform 200 pl& &3t 9Jolef =
3023t £E59Ff FEAAT o] F centrifuged ©]&3f 4T,



13,200 rppml A 2083+ LA E2jste] 439 500 pléh & F
isopropanol& H7}ste] HojFlom g o3 FdT =
Ao A AT, 45 A S AASH] RNA pellets &
Atk Z47re] e-tubed 75% EtOH-diethylpyrocarbonate
(DEPC) waterE 1 ml¥ £F3te] §Y 2719 centrifuges
Agste] A B H A3d s S48 AAsAT. 7]
DEPC waters 50 pl¥ #F3te] RNA pellets 50 %
A260/A2809] ¥ &S A}%ow 1.8~2.0 =59 total RNAE
FZ34 3 total RNA #E-E microvolume spectrometer ©]
43ato] 2489tk 58 RNA (3 1)t oligo (dT) 15 primer
(500 ng/ml) 1 ulE H7He $F nuclease free water® 10 uls
233 75CA A 5831 HHS-A1Z1Y. o] & 5X reaction buffer,
MgCl,, PCR nucleotide mix, rnasin inhibitor, reverse tran-
scriptase, nuclease free waterg 713ste] 25T oA 5&, 42T
oA 602, 70Tl A 1583 TH-&AA DNAE g3

Reverse chain reaction
(RT-PCR)

nE e S MITF, TRP-1, TRP-2, tyrosinase®} &
A cytokine$l IL-1B, IL-6 ¥ TNF-ao] ™3 mRNA Z&
obr 7] f3te] RT-PCR< AASHE o0 Aol A3 pri-
mer sequencest Table 13} Zt}. PCR tubell &4 & cDNA
¢} 5X green GoTagq flexi buffer, MgCl,, 10 mM<] PCR nu-
cleotide mix, primer, GoTaqg DNA polymerase, nuclease free
A7rste £43 & PCRe W335 th. Glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH), tyrosinase %
TNF-a= 96Tl A 10%, 64 T4 302, 72C oA 1340 cy-
cles), MITF, TRP-1 ¥ TRP-2& 217 96 Col Al 10%, 56 C ol A]
30%, 72°Coll A 1840 cycles), IL-1B%F IL-6= 96T ol A 10%,

transcription-polymerase

ru[o o|\

waters

Table 1. Sequence of the primers used for RT-PCR
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59CAl A 30%, 72°CAlA 1840 cycles)e A3t PCRZ
FAAZE ©] & 0.002% ethidium bromide (EtBr)S 3 713}
o A2 1.5% agarose gel 22 100 Vol A 308 &3 2719
& % UV transilluminatorE ©]-&3t MES S<lste] &4

A eraeln.

GHE sk 2 SAYY T U free radical
?l 2,2-diphenyl-1-picryhydrazyl (DPPH)E ©| &3t} &H4ts}
gA4E At Yot o2 WHeR 1

==X i=)

ethanol F+E &5 ©| 83} ethyl acetate 2
T8=9 s G4 S gatr] s AAE
73, Fig. 13 20| UER o ethyl acetate 2
7t wek AAEd 5ol FUtske A& &

th. 100 pg/miol A 50% °]4+9] #A& UrEHH AL H
31 1,000 pg/mlol A 89.6%2] &2 R YT} Ohel &7[24]
A Zuk7 9 70% ethanol FZ%°] 1,000 ug/mle] &=l A
4723%9 &4 & YEW AL, Park 5[25]9 ATolA TL&
T59f ob7ke] Ll ethanol %%%ol 858%°] €4& LErd
e 239 Hwstgle FEE MY =22 AR

bl

~
o
B

ot

o L
O

of

ol
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o Mool

T 1o o
S off A = ﬂi'[lil
off ¥ 1 o n2

]
2 (il ¥ X oo o

o5 4L U + %‘x?i‘?}.
ABTS" radical 2715 &d Z1}

ABTS' radical scavenging activity assay= 1A Wol A A
A E & radicalS A8t HHA 2 Gitsls S AT
N AU IIPZE ethyl acetate 3 E9| ABTS' rad-

Gene Primer Sequence (5" —3')
GAPDH Sense TGA AGG TCG GTG TGA ACG GAT TTG GC
Anti-sense CAT GTA GGC CAT GAG GTC CAC CAC
MITE Forward AGC GTG TAT TTT CCC CAC AG
Reverse TAG CTC CIT AAT GCG GTC GT
TRP-1 Forward ACT TCA CTC AAG CCA ACT GC
Reverse AGC TTC CCA TCA GAT GTC GT
TRP-2 Forward GCT CCA AGT GGC TGT AGA CC
Reverse AAT GCA GTG GCT TGG AAA TC
Tyrosinase Forward GAC GGT CAC TGC ACA CTIT TG
Reverse GCC ATG ACC AGG ATG AC
IL18 S«?nse AGG ACA CGA CTIG CITIT TCT TC
Anti-sense GCA CCG CAG TAG GGA AGT GT
L6 Sense GGC TTT TAA GTG GGG CIG TC
Anti-sense CCC AAG ATC CAC TGC AAA TG
TNF-a Sense GAG AGG AAC ACG TTC TGG CTC C
Anti-sense TGC TGG AGG CTG AGG CAT CC
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Fig. 1. Electron donating ability of Glechoma hederacea var. longi-
tuba ethyl acetate fraction. Electron donating ability for
Glechoma hederacea var. longituba ethyl acetate fraction
from various concentration was determined with 0.2 mM
DPPH ethanolic solution. Each values represents mean
+ SD of three individual experiments.

ical 2A%SE ST A, Fig 29 2ol YEgt. £9E9
57} %718t wat ABTS' radical 22784 0] F7181% C.
111 A3 9 1,000 pg/micl A 887%2 27% < UebYT
Hyun 5[6]9] AF A#F 22 T2 33 ethyl acetate &3
9] 1,000 ug/mll A 2F 90%, Hwang 5[5 A7elA &4
3t 559 ZvlE ethyl acetate £ E9] 766%2] ABTS' radi-
cal 245 S UEtAT Y Hugd it 11 EE ethyl ace-
tate &9 o A5 FAT F AU

Tyrosinase MslE&M =& An}

100
~ 80
<
@
£ 6
=
=]
£ w
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- ' I I
0 '—. T T T T T
5 10 0 1000

Concentration (ug/ml)

Fig. 2. ABTS' radical scavenging activity of Glechoma hederacea
var. longituba ethyl acetate fraction. ABTS" radical scav-
enging activity for Glechoma hederacea var. longituba ethyl
acetate fraction from various concentration was de-
termined with ABTS" radical solution. Each values rep-
resents mean + SD of three individual experiments.

A 9] melanin A8 tyrosines 7] 2 & 3t tyrosin-
ase®l ]3] L-34-dihydroxyphenylalanine (L-DOPA)E g
Hi 4 43hibeS 53] DOPA quinonel 2 A5 1,
DOPA quinone] %H-g-o] me} pheomelanin eumelanin®]
A4 BT}, 31]. Tyrosinase= % W ¢| melanin polymer?
A FA A rate limiting enzyme® -8-31% 0] enzyme
o FA & dAsHs A2 vy A5 A 1A 2A
A2 dmE Zens)

A EE ethyl acetate &8 &9 tyrosinase A3 24 S
A% A3, Fig. 33 Zo] Uepon ARe) 55 ofEHo=
Al 5ol F7ket oM 100 ng/mle] & =ollA 15%°l 7H7k-&
B3 A1 55 1,000 ug/mlol A& 22.3% <]
A EdE FAT 5 AT 712 Eud dFAE Kim
S[14]9 HZ2% 80% ethanol % =9 ethyl acetate &2 =&
1,000 ng/mldl Al oF 25% 9] A 24 Hylon, dFdzx
23 52] ethyl acetate 8 &°] 2,000 pg/mlol A 40.6% 9|
A g4 e Yeti = Jeong 5719 Ao} Hlaet S o
o d3g A F A

o
24
.]

A

. o m]o

MTT assayOil o8t MZSH £3 Z1}

AW EE ethyl acetate =5 9 melanoma cell
macrophage cell®] BE&&E A A3, Fig. 4, Fig. 5% 2
of UetRth AR89 w=7t S7heel weh Az A&
&o] gasdtgloy, BE sE=T7A 80% ol AE A

&5 A £ A% eH, 53] macrophage cellol A 95% o]
2w AEES 9T & Ut weEkA I ERE ethyl
actate ¥ &2 melanoma cellZ} macrophage celldl 3l =

HeH on, o3t Western blot¥} RT-
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0 IL T -I T Ll

5 10 00 1000

Concentration (ug/ml)

Fig. 3. Inhibition rate of Glechoma hederacea var. longituba ethyl
acetate fraction on tyrosinase. Inhibition rate of ty-
rosinase for Glechoma hederacea var. longituba ethyl ace-
tate fraction from various concentration was determined
with 200 U/ml mushroom tyrosinase solution. Each val-
ues represents mean + SD of three individual experi-
ments.
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Fig. 4. Cell viability of Glechoma hederacea var. longituba ethyl
acetate fraction on melanoma cell (B16F10). B16F10 cells
were incubated for 24 hr in DMEM containing 10% FBS,
were treated with various concentrations of Glechoma he-
deracea var. longituba ethyl acetate fraction for 24 hr and
cell viability was measured by MTT reagent. Each val-
ues represents mean + SD of three individual experi-
ments.

PCR®| A @4+ melanoma cell#} macrophage cellell /] &
5 00% ol 4ol AE &S UER 25,50, 100 yg/mle] FE 77
o= AAste d3¥< A3

Western blotZ &8t MITF, TRP-1, TRP-2, tyrosin-
ase| CHMUZE SH0 0Xl= P&

W EZ ethyl acetate ¥+ E°] melanin ¥4l &7
QIFQl MITF, TRP-1, TRP-2 ¥ tyrosinased] " & 42
Yol r 7] 93le] B16F10 mouse melanoma cell®l 25, 50, 100

o i

120 -

. 100 -
S
<
o 80 -
E.
L]
2 60 |
=
&
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CON 5 10 50 100 500 1000
Concentration (ug/ml)

Fig. 5. Cell viability of Glechoma hederacea var. longituba ethyl
acetate fraction on macrophage cell (Raw 264.7). Raw
264.7 cells were incubated for 24 hr in DMEM containing
10% FBS, were treated with various concentrations of
Glechoma hederacea var. longituba ethyl acetate fraction for
24 hr and cell viability was measured by MTT reagent.
Each values represents mean * SD of three individual
experiments.
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ug/mle] Y55 FEHE Ay F control&
a-MSHE A 83} melaning Z'T& A 7131, normal §-°
 oMSHE AgdtA g 7o A AT o % 244
Zt H el protein 'T&-& Western blotting 2 2 821315 2.1
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Fig. 6. MITF, TRP-1, TRP-2 and tyrosinase protein expression rate of Glechoma hederacea var. longituba ethyl acetate fraction on melano-
ma cell (B16F10). B16F10 cells were incubated for 24 hr in DMEM, were treated with 25, 50 and 100 pg/ml concentration
of Glechoma hederacea var. longituba ethyl acetate fraction for 24 hr and then total protein was isolated. MITF, TRP-1, TRP-2
and tyrosinase protein level was determined by Western blot. CON: control, treated with a-MSH; NOR: normal, not treated
with a-MSH. The results were expressed as the average of triplicate samples.
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Fig. 7. IL-1B, IL-6, TNF-a protein expression rate of Glechoma hederacea var. longituba ethyl acetate fraction on macrophage cell (Raw
264.7). Raw 264.7 cells were incubated for 24 hr in DMEM, were treated with 25, 50 and 100 ug/ml concentration of Glechoma
hederacea var. longituba ethyl acetate fraction for 24 hr and then total protein was isolated. IL-183, IL-6, TNF-a protein level
was determined by Western blot. CON: control, treated with LPS; NOR: normal, not treated with LPS. The results were
expressed as the average of triplicate samples.
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Fig. 8. MITF, TRP-1, TRP-2 and tyrosinase mRNA expression rate of Glechoma hederacea var. longituba ethyl acetate fraction on melano-
ma cell (B16F10). B16F10 cells were incubated for 24 hr in DMEM, were treated with 25, 50 and 100 pg/ml concentration
of Glechoma hederacea var. longituba ethyl acetate fraction for 24 hr and then total RNA was isolated. MITF, TRP-1, TRP-2
and tyrosinase mRNA level was determined by RT-PCR. CON: control, treated with a-MSH; NOR: normal, not treated with
a-MSH. The results were expressed as the average of triplicate samples.
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Fig. 9. IL-1B, IL-6, TNF-a mRNA expression rate of Glechoma hederacea var. longituba ethyl acetate fraction on macrophage cell (Raw
264.7). Raw 264.7 cells were incubated for 24 hr in DMEM, were treated with 25, 50 and 100 ug/ml concentration of Glechoma
hederacea var. longituba ethyl acetate fraction for 24 hr and then total RNA was isolated. IL-13, IL-6, TNF-a mRNA level
was determined by RT-PCR. CON: control, treated with LPS; NOR: normal, not treated with LPS. The results were expressed
as the average of triplicate samples.
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