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Anti—inflammatory effects of ethanol extracts of the flower buds of Syzygium
aromaticum L, on human gingival fibroblast cells treated with Porphyromonas
gingivalis lipopolysaccharide
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This study was conducted to evaluate the cytotoxic and anti-inflammatory effects of the ethanol extract of Syzygium aromaticum
L. (clove) buds. The cytotoxicity test was performed by cell counting method using hTERT-hNOF cells, a human immortalized
gingival fibroblast cell line. To test the anti-inflammatory effects, the hTERT-hNOF cells were treated with lipopolysaccharide
(LPS) extracted from Porphyromonas gingivalis KCOM 2804 (PgLPS) and ethanol extract of clove buds, The expression levels
of PGE;,, IL-6, and IL-8 were measured by enzyme-linked immunosorbent assay, The cytotoxicity test data showed a cell viability
of = 82% in hTERT-hNOF cells treated with 10 to 80 ug/mL of the ethanol extract of clove buds, The anti-inflammatory test
data showed that the expression of PGE, by PgLPS treatment was reduced to the level of the negative control group by treatment
with 10 ug/mL or more of the ethanol extract of clove buds. In group treated with PgLPS and 40 ug/mL of clove bud ethanol
extract, the expression levels of IL-6 and IL-8 in were inhibited by 75% and 77%, respectively (p{0.05), compared to the positive
control (PgLPS treatment) group, These results suggest that the ethanol extract of clove buds can be used in developing oral
hygine products for preventing periodontal disease.
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Ethanol extract of clove flower buds

Figure 1, Schematic diagram for preparation of ethanol extracts
from the flower buds of Syzygium aromaticum L.
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Cell counting method
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Figure 2, Cell viability hTERT-hNOF cells after treatment with ethanol extracts of the flower buds of Syzygium aromaticum, The data

of all experimental groups were expressed as a percentage compared to the control group.

ol PGE, E&o] 98% o]’F A
Gaslel, SRR ASl BUT HHFE 03]

3). A&l 9 87| AJE2] eugenol 20
G429l cyclooxygenase 2 (COX-2) ¥dl&
85.35% 73t AsjEd oz vehdo] HalsJuK1l). wet
A ] eugenol AJHo] COX-2 HHE JAFo 24
PGE,8] S Adlshe AR AAZIH. AP ATl
)&, B 3710 AR&-E hTERT-hNOF A E oA PgLPS
oo SJ3) cox29] W] oIt YATKEIeTE] A
A, oleF olf = B ATNE cox2el BALE

Sk ekttt l ARt o3k FSHHSolA
Q3P FEEE Ao g G AFA Aol ETRILIN L6
(12) ¥s A3 73,3&; 298 oekE FEE 40, 80, 120,

160 pg/mL FEolA ¥ thzatol vls) IL-6 e o]
75~86% A% B tHFigure 3), ©]#3F AF}= LPSE

=9 RAW 264.7 Ao i8] A3 £5 o] JdEke =
E 50 ug/mL FEo|A] 72% o] 16 A &3S Btk
© 2% fARRFATH13). TP AEARke] ARkt zlg oA
Q3 Oﬂfﬂ—g— ke Ao ARl A4 AlETRRIY
A A AP 280 deks FEF 40, 80,

IL-8 (14) ¥
120, 160 pug/mL F=oA FAhZET | H]s] 77~93%2]

_Q,

12

e QA @4 Bl 16 I Ao} v FEs
el A tKFigure 3). 1822, gk 2H 0 7] Jeks S

EEE 40~160 ug/mL HL oA, PglPS Folo 2o]3
hTERT-hNOF A Z X&) PGE,, II-6 2 IL-89] W& oA
T3l FAees Tk AoRE AAdY AR, FS
AN A 2aee] deks FEEC] ofd A o3|
Aol Fou= A gk A7) g Eojof & Ao 2

A2},

-

ﬂl\

FE80] F83 254
oingivalis (KCOM 2804) o501 4]
& i]éw f Exﬂﬁﬂ hTERT-
& % 2 10~80 ug/mL

oA AEEAe] glowA, 77 Alte] el o
%‘7& AFRAEAN FEEE FFA AR)ETIRIC] PGE,,
6 9 1.8 59 WEE s, 25FEe o B X858
ZAZ AHE 7 2o AzhdEnt



120 - 100 PGE2
= 100 4
<
= 80
Q
‘w60 o
Ll
@A) | Eo-
-~ ® ® 1 " =
o 01 3 2 > 1 2 2 2
= 1%% 1% 10 20 40 80 120 160
=4 DMS0O DMSO+
LPS
Concentration of Syzygium aromaticum extract (pg/ml)
= 13 - 100 IL-6
L
a 100 - *
% 804 iy 66
g
E 6'} b
Ll E
@ 40 4 2z * * *
(B) £ sl B 14 14 14
5 il a =
0 lm B B HE e mm
1% 1%% 10 20 40 80 120 160
DMS0O DMSO+
LPS
Concentration of Syzyginm aromaticum extract (pg/ml)
Z 140 1 122 IL-8
®
T 1ap - 100
g 96
E 100 -
& S04
= 60 4
© | s :
.E 40 1 23 L *
:.-f 20 4 6 7 T 7
(= 0 N . . . —H 2 N .
1%% 1%0 10 20 40 80 120 160
DMSO DMSO +
LPS
Concentration of Syzyginum aromaticim extract (pg/ml)

Figure 3, Effect of ethanol extracts of the flower buds of Syzygium aromaticum on expression change of PGE2 (A), IL-6 (B), and
IL-8 (C) in Porphyromonas gingivalis KCOM 2804 LPS-treated hTERT-hNOF cells, The data of all experimental groups were expressed
as a percentage compared to the control group. *p<0.05.
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