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In this study, we investigated the potential of Glechoma hederacea var. longituba 70% ethanol extract as
a natural functional material by examining the anti-inflammatory effect of it. Macrophages results in
(Raw 264.7) induced by lipopolysaccharide (LPS). Confirming the viability of the macrophages Glechoma
hederacea var. longituba 70% ethanol extract showed a 95.8% survival rate at 1,000 ng/ml concentration.
Anti-inflammatory activity was examined the inhibitory tests on the production of LPS included nitric
oxide (NO) in RAW 264.7 cells by Griess assay. The result showed that NO production deterrent effect
of 37.4% at a concentration of 1,000 ug/ml. The deterrent effect of GG 70% ethanol extract on protein
expression of inducible NOS (iNOS) and Cyclooxygenase-2 (COX-2) was measured by Western blot-
ting using the concentrations 50, 100 and 500 ug/ml, with B-actin used as the positive control. The
inhibitory effect of iINOS and COX-2 mRNA expression was measured by reverse transcription-poly-
merase chain reaction (RT-PCR) using 50, 100 and 500 ug/ml concentration of GG 70% ethanol extract,
with GAPDH used as the positive control. In experiments using Western blot and RT-PCR when com-
pared with the control group vitamin C it was confirmed that the 70% ethanol extract from GG
suppressed. When compiling the results of this study, we confirmed the possibility of GG 70% ethanol

extract as an anti-inflammatory material.
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necrosis factor-a (TNF-a), monocyte chemoattractant pro-
tein-1 (MCP-1), interleukin-18 (IL-1B), interleukin-6 (IL-6) &
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Ao A8 A EF2A RAW 2647 cell & 35 A2 &
& (Korea Cell Line Bank)&.ZHE £9]5tQ 01, A X uj
o At-&& Dulbecco’s modified eagle’s medium (DMEM), fe-
tal bovine serum (FBS), phosphate buffered saline (PBS),
penicillin/streptomycin, trypsin Thermo Scientific Hyclone

(USA) ¥ Gibco BRL Co. (Grand Island, USA)l|l A 7%} 3¢
8343,

A%k & 7171

AE =4 FA AHEH 3-[4,5-dimethylthiazol]-2-y1]-2,5-
diphenyl-tetrazolium bromide (MTT)+= Sigma-Aldrich Cor-
poration (St. Louis, MO, USA)ol Al %1 3}% 2., dimethyl
sulfoxide (DMSO)+= BioShop (Canada)oll Al 7§} 38ke] AH-g-3}
Ath. FE5 SA A-8E A%< lipopolysaccaride (LPS),
griess regent - Sigma Chemical Co. (St. Louis, MO, USA)
oA TU3tATE. Western bloto] B-actin, iNOS, COX-2¢]
primary antibody®} goat anti-rabbit 5¢ secondary anti-
body+ Santa Cruz (CA, USA)o A 934t} Reverse tran-
scription-polymerase chain reaction (RT-PCR)¢l o] &3 Go
ScriptTM Reverse Transcription System- Promega Corpora-
tion (Madison, Wisconsin, USA)ell A T3t Ab&-3t%th.
Rotary vacuum evaporator (EYELA, Japan), microcentrifuge
(gyrozen, Korea), microscope (Olympus, Japan), CO2 in-
cubator (Vision Scientific, Korea), microplate reader (Tecan,
Austria), PCR (ASTEC Co, Japan), Davinch-ChemiTM imager
CAS-400SM system (Davinch-K Co, Korea), UV trans-
illuminator (BioTop, Switzerland), mini-PROTEAN® Tetra
Cell (Bio-Rad, USA), mini Trans-Blot® Cell (Bio-Rad, USA)
& AEskith

A ¥ 10% FBS# 1% penicillin/streptomycin (100
U/ml)< 71 DMEM HIA & AF8319 2.1, 37°C, 5% CO,
incubatorell A $AA At HFstict.

MTT assayel &g AX AEE A

AE AEE 24L& Carmichael?] FH[1]9] Wt 431
o} RAW 264.7 A|E£E 96 well plated] 5x10" cells/wello] &)
711 018 ml B3, AEE TEEE 2439 002 ml H7}

% 37T, 5% CO, incubatorol A 24417k w3ttt =+
—% ANEot %Y FTRTE A8t §Y9% 200 st
Atk 4719 25 mg/ml FEZ AZF MTT 494 0.04 mlE
A7bete] 4A7F wjokst & wjUdd e AASE Z wellF
DMSO 015 mlZ 7}ate] Ao A 30827k ¥H-$-A]71 5 ELISA
reader® 540 nmo A TFEE = . =
S ANEENY 7S BT §RE LAEE UEY
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1x10° cells/ml & BF3¢th 37°C, CO, incubatorol] A 244]
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Western blot& % =
iINOS, COX-29 4= &<st7] st cell line RAW
264.7% 100 mm tissue culture dishol 1x10° cells/wellZ cell
seeding ¥ 2443t F<F wiFate] cell A AA T WA
€ AAT F LPSE 1 ug/ml #E2 243 i{ﬂéﬂ—%?——%%
=e vEUE AT AR 24~48A7 W FT 5 TA b
A& A A8k PBSE 2% Al 4852t Complete mini 1 tab
< 7Fg 100 ul radio-immunoprecipitation assay (RIPA)
buffer 10 mlol €33te] 4C, 13,200 rpmell A 2087+ L4
Tatdnt. A £este] &2 45 %L BCA protein assay
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in TBST)oll Al 1At B FA F T}, iNOS, COX-2, B-actin®] 13
gAE 3 A3ste] 4T A over nightd T, ThAl 10874 2
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Table 1. Sequence of the primers used for RT-PCR
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Total RNA £ 2 ¢DNA ¥4

AEE 100 mm culture dishoﬂ 1x10° cells/wellZ cell
seedingdt 5 24417t T MY F F LPSE 1 ug/ml %
A B AYHE F FEES FEEE AYsho] 4ARL
&< weketalh WA % %‘9‘1‘% A A F trizol lysis buffer

€ welld] 1 ml &334 A2 ly51 s & % chloroform 200
uls BFs 2027 fobR EEfFUT. I F 4T,
€

13,200 rpmell A 2087F YA Eeldte] 45 AL isopropanol

500 ul7k 2o e FEA &4 AT A 13,200 rpmeol A

0E3F 94 2a8t9, I 459 AAS & 75% EtOH-
H

diethylpyrocarbonate (DEPC) waterE 7 fFEO] 1 ml¥ &
ste] 47, 13200 rpmol A 583 A4 EEE H F5HE Zi]7i
ok 5 A2 HARA AT DEPC-treated waterE 50 ul¥
35t 52 & 96 well plated] RNA €9 5 ul¢t B+
19 ulg #7k3ked 260 nm, 280 nm A 42 FFEE S 3}
o total RNAYS S48kt Oligo (dT) 15 primer (500 ug/
ml) 1 ul, #Z3 RNA (2 ug)9} nuclease free waterZ 10 ul&
g 75Tl A 583 ¥R
MgCly, PCR nucleotide mix, rnasin inhibitor, reverse tran-
scriptase, nuclease free waterg #7}at¢] 25Co| A 5&, 42T
ol A 60, 70Tl A 153t B-&AA cDNAE 4 A 7T

2 5X reaction buffer,

Reverse transcription-PCR

iNOS, COX-2¢] mRNA E¥& ¢opr7] st PCRE A
A 8FS T} PCR tubedl 5X green Go taq flexi buffer, MgCl,,
PCR nucleotide mix (10mM), primer, GoTaq DNA polymer-
ase, nuclease free water, 343 cDNAS H7}sle] 2 42
¥ PCR< A A3t h GAPDH, iNOSE 96Tl Al 24, 96T
A 10%, 64Tl A 30%, 72Cell A 1%, 72Tl A 10%(40
cycles), COX-2+= 96 C ol A 248, 94Tl A 10%, 51T A 30
Z, 72 CAA 18, 72T A 10540 cycles) 39t PCRZ
AN F 0.002% ethidium bromideE H7F 1.5% agar-
ose gele 100 VA 403t 71958 = LAS 4,000 ©&
stof =g FQlste] F4 AFstAd

=}

Z1 9 7

Kl

CHAMMIZ(RAW 264.7)2] MEE EH

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
COX2 sense GGA GAG ACT ATC AAG ATA GT
anti-sense ATG GTC AGT AGA CTT TTA CA
INOS sense AAT GGC AAC ATC AGG TCG GCC ATC ACT

anti-sense

GCT GTG TGT CAC AGA AGT CTC GAA CTC
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Fig. 1. Cell viability of Glechoma hederacea var. longituba ethanol
extract on macrophage cells. Effect of GG extract on cell
viability in RAW 264.7 cell. Effect of GG on the growth
(1x10° cells/well) of RAW 264.7 cells. Cytotoxicity was
measured by MTT assay of GG ethanol extract. DMSO
treated RAW 264.7 cell after 24 hr at the indicated con-
centrations.
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Fig. 2. Effect of Glechoma hederacea var. longituba extract on pro-
duction of nitric oxide in RAW 264.7 cells. Effect of GG
extract on production of nitric oxide in RAW 264.7 cells.
Effect of 70% ethanol extracts of GG on NO production
in LPS-induced RAW 264.7 cells. RAW 2647 cells (2x10°
cells/well) were treated with GG 70% ethanol extract
and LPS (1 pg/ml) for 24 hr. NO production was de-
termined in culture supernatant by Griess reagent.
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Fig. 3. iNOS and COX-2 protein expression rate of Glechoma hederacea var. longituba extracts on RAW 264.7 cells. A: iNOS protein
expression rate of GG extract. B: COX-2 protein expression rate of GG extract. After RAW 264.7 cells (1x10° cells/well)
were started in serum free medium for 1 hr the cells were treated with 50, 100 and 500 ug/ml of extract of GG for 24
hr. Each values represents mean + SD of three individual experiments.
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Fig. 4. iNOS and COX-2 mRNA expression rate of Glechoma hederacea var. longituba extracts on RAW 264.7 cells. A: INOS mRNA
expression rate of GG extract. B: COX-2 mRNA expression rate of GG extract. After RAW 264.7 cells (1x10° cells/well)
were started in serum free medium for 1 hr the cells were treated with 50, 100 and 500 ug/ml of extract of GG for 24
hr. Each values represents mean + SD of three individual experiments.
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