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Abstract: Periodontitis is the most common oral disease. Antibiotic therapy is a common treatment for periodontitis, but long-term

use can cause different degrees of drug resistance. Eugenol is an active ingredient from Syzygium aromaticum, which can play a role

in prevention and treatment of periodontitis by antibacterial effect, antioxidant effect, anti-inflammatory effect, regulating macrophage

function, preventing osteoclast activation, analgesic effect, bone regeneration promotion effect. This paper reviews the pharmacological effects

of eugenol in prevention and treatment of periodontitis, and provides evidence-based support for the application of eugenol in

prevention and treatment of periodontitis.

Key words: eugenol; periodontitis; antibacterial effect; antioxidant effect; anti-inflammatory effect; analgesic effect; bone regeneration

promotion effect

F 9% 5 WL AR, B R B B SR
TEEYD S R H L8 1 RAEERAE, [FI 2 H
FERRARTEAVA R, JORE I R A5 TR
F AR TR S R . 2 ) 9808 H A e i
SAER, GPEE B, AR AR,
BRI HRAEIT, TRBCFNBED. AR
72 JE R BE VR IT B AR RE A0 IR B 245 M1
Permr, PrAERBIPUR SRS 2R R, 29 70%0)
TR EEAAE I M 2, KA RES]E
ANFIFEEE RIS 25 PEE, T &M 2 M T & Syzygium
aromaticum (L.) Merr. et Perry H 4R BLI A 2R
WP PP LR . BIPERE . BB RIPUR S
P, ICREPLA . BUR. WITRIEThRE. PuE. PUA

Yis HEA: 2022-09-16

EEmB: Wity PAMREZREZRE R RETR (20171377)

e, IR P e T, T A R A
MR PrEER BURIER R Eragnt
Thee. PHAERE A AMMEAL. BURIER . (& FEAE
P& Z Mgt R AENIA T A R IER . A58 T
TEMBG S A RS EAE O TR, DT A
FEF JA ¢ (A SR AR IE S5
1 M=EfER

TR R T RO A I R Eh R, ARk
BRTE . MBERRTE . SF BB A i ik 1 T 2
TSR R 9 i BT AT o FRE R e A D A S SR
TRAEF FILAIE K, FBCF R BBl AR PERERR R
HANAN 2R, Refiay. 1 &
WIERGIIBGE, IR W A R0 /) £k

TEEEN: XY (1978—), F, WHCERLA, FREI, A, BTN O EES . E-mail: pengliu0829@163.com



+ 2670 FEIITHBFEUH 2022F 11 H

AR b A

Drugs & Clinic \Vol. 37 No. 11 November 2022

WEEl, Zhang 26U 5136 B, 31.25 mmol/L T # ) f
U OF RSB B B (TS, R BT e i T
M, ST AR I A A0 R A B, (A
P, HAE LIS T A& my P o dR o bk e i b v 14
A Ko Moon SB[ fia i LI J5t 7 2EAT 4 b S
0.2. 0.4, 0.8mg/mL T &Eyxf AR LAEER A . IRk
B FIMBERRE . WRURAERR G . IRIREERREE . F W
FEBR B B A B R IFRER, RN S
TRBERZAR T . PR . R R R R B A O
FIBTBEAIE, SRR T &M Z T H T K1t
B 2500 S BR SE OVIE FAIE SE X A8 T BR 1 3047 41 B
Br 7RI, 24 mg/mL T 7 By 0] AR T ARk AT B
AR A, A LSS R A T B 2R R KA )
JEAG 5% . ARZEAENONS 10 Fh 7 @B . 5 FhiRsl B
BATIRSNSESS, 53R, 0.8~3.125mg/L T &
AE D PR IR A AR K, HHLH S T FWmakR
FLE AR IR 2R I D) BE 5% . Pramod 451U
WEHFEUESS, T AMPUKIRER T 4375 20 A %
KRR G R0 5 T &y PR
2 ImEMHIER

IHUAREAN - PUEAPERRAS BT R S, AR
FROK BTG A, 51 R R kAR g T A8 Ak B U
N, 3B iE R A AV SRR A, g
RN e ThRe, SFEGKPIRE TR, ik
WURH S G )i, IR A g tamtaett, &
Z/EFHT DNA, &A1, HEasgnd
T4 B E I, 0.075. 0.15. 0.3. 1.0mmol/L T %
Ty S B AR A0 Fenton o= 2E (48 E H3E,
HWH S T HFMPrEETER K. Peker SFISIRTFT
SGEHRLZR, 15, 25. 50 mmol/L T FMyREFEILHA —
fitt F1 NADH %8 AL B K- DA S I A S a1, K35
BEREAIEE . Reddy ZEM6IHF 5% £ B, 250
mmol/L T 7 g f il S WE RS - B IS S AL R 4t
RO AR B RO AR ORISR 3E IR R TR R, R R
RPTEMTENE . GUgn ZWER A R B iL PP T
EmWPUdEMIER, SRER, 15pgml TEH
RE 2 IR P A B, IR E B
3 MKRIEM

I F 9 bR B0 B AE AR S R 46, KEM 40
HF 2516 ERIRRE RN . JE S FIFE AN
e 15 PR R e, I RR RN 2 J] 2L 2R3 S5 K A Dl R Py e
AR08, Ahmad 50T b Jak e 2 FL R L 2 i 98 K BRUBE
R, ZEREIR, 90 mg/kg T A B AEBRAG R R R4

U IL-1Bs TNF-a 7KV, BGE A REEIE . A i
R R R R, HAUHS T Wit RA4EH
A K. Koh ZEPOLEHN F bR AT 44l (HGP)
FTARAN G, 55K, 30 mmol/L T &y RE 41K
H4ifu 2 (IL) -1B. HGF. IL-8 /KF, HHML# 5
T A R R PTG 9% . Mart mez- Herrera
SRR IUF B8 AT 4E AN B AT AR A A R 7, 5 5R
2 mg/mL T 7 Be AR RSB F-o0 (TNF-00
W F«B (NF«kB). I&ENEAEKKT A
(VEGFA). HililE 3-i iz it =i (GAPDH). IL-1B
(7K, ] B $0 ) JE [R) p53 (p53) AR T kg
BoE T 1 (Apaf-1) R FIRIE, HAHS THH
0] NF-xB 15 5188 KDL R AF A ¢ Kim 5522
IR Z FERS B v AR K, 455 0.16 mmol/L
T E W RE S AR A VA R AT F1 IR 3R E2(PGE2)
7K, REETURAEA, HHLES T &Rk
IR A AE-2 (COX-2) A . Ahmad ZE0o
FUESE 400 mg T AWy #i B 4K FLEER A A R4
Fafeg. Fihshi, MR IL-18 A1 TNF-a
KV, RIFEEEPRAEH . Srivastava 2100 T F
SR A PR T 7% 25 20 KA R R S 5 ek A 2 R A6 K
BB SO AN N, O R R, 1 SRR
SFIPtRAER
4 FHENREMAEINEE

EWfRzs 53 H RN RE . KE, ZFEHE
AT 5| A E R, FE ) S B A7 26 b
MRS, NFEFIRERTIRE, MEFERHL
W, HSPERZEKRR, Mahapatra 25147 JE 7
THF/NREEERRAN, 2558 5R, 15pg/mL T
Wy e T T VLT S 1, BRI Th 48 A7 TNF-
o IL-12 FIKF, FHE Th2 4R+ IL-10. 34k
KT B (TGF-B), HALH S T i1 B4
Ji S R Ih AT 5% . Segura 226135 Y A B IS IR 1)
YU AT RSN ES, S5 R EoR, 10 mmol/L T A&
RN 25 PRIC M 1 86 B 4R ORI e gl oL
Hil5 T FE s E VRN iiE A 5. Lee ZRTIEHL
NEWEM (U937) #EATIRSMEL, SR ER, 1
mmol/L T &M REF L E A IL-18. TNF-a.
PGE>. COX-2 {51k, HMLHI ST Fmyhifi = megm
s A 9%
5 PHIEAELHREIEIL

8 F 20 PR A PR AZ I 0 PR A T R ) 22 4%
SHM, RefREE RS, TR B RAE D) Re, 2



EIYBRE Y 20224118 AR & 5l A&

Drugs & Clinic

Vol. 37 No. 11 November 2022 « 2671

5FERFZR KA KRE, 323 RANKL &%
T, SR 2 PR P ORI AR R A AR
BB, RANKL 2/ 1 B =Rk A, 0
11 2 5N B A RS AR, 0] RANKL
FIK BT A PH AR A Sk, BH L 2R 9% E gk
FE129, Deepak %5011 B W 240 B gk A7 14 41 S
50, 100. 200 mmol/L T &My 4H B /1 Jo i /8
FH s E B S0 35 01 B v 0 ) T RS 1, R 1)
YiMa N RANKL [J3RiL, Redf] RANKL #5511
TRAP. MMP-9. CtsK 175 Sl & 4 o & Rl AH SC HE [
({2, WHIH] NF-xB. ERK. p38 Al INK [
b, HAHLHS T FBH RANKL S5 0 & 41 i
HA K.
6 $ERBIEH

PRI AT A RIS B A B IGARRER,
RAE AT R IR ZY G K& RIE N TR A R
MgE, BIRREIZLE I PmRB, Park ZEBAR 5 K,
0.6 mmol/L T 71 fe 0l B R 1 MUk, R34
SWIEF, HAUS T FmAnHF e A& o s
WA K. Dal %R H 2R N S R /N R AR,
£5 59 30~100 mg/kg T A Y RE IR AH DI A i
WA LG L P Y BR AE R AR . TNF-o [
K, HALH) S T A e b 2 AR BUR R 40k 35
LI A G,
7 REEEEA

Pramod MM FIE IS 253 F ST KK
BB, 45 0.9 mo/kg T EMAESE R A Ak b
Fe s, BHIEZJE SRR Er i, PRy A Tl 5L
3k b RIS A AE SR AR F AR, AR ML
Hi15 T &M 7 2% a5 . Xia SEBIHE
FLZR M, 3mmol/L T F My RE(E ik F AR ILH 2 K B
BMP-2 i3k, HALH S T &ML & HAER
A Ko Lin SEELGEHUNTF i 5 i 4 4 40 i AT R 41
3R RY, 2 mo/mL T A YA s LT A 2
R ARG RS, SRS iR U Z B AR
B HAUH S T 2 By 75 3 20 B B 1 e A K
8 fHiE

TEMACESIMEEN . PUEIER PLRIE
NI R =L R e AN o8 &= i Ry AN B
TER . (s AR & 2 Pl 2 AR i 7 6 96 1)
ER . BT THBAAE—E M ErERe, (R
ARORE WAL g — e, HATIGR Fdsh=T
HW AT B R A HRE . T T HBPE

FRRBIER, e T HRARARORE . 1EH
HURIBEAT R AR TS, NIRRT E e y7 4 8 R
ST BB S

RBFR AVEEABRARGEF ZFR

EE R

[1] Hajishengallis G. Immunomicrobial pathogenesis of
periodontitis: Keystones, pathobionts, and host response
[J]. Trends Immunol, 2014, 35(1): 3-11.

[2] Bosshardt D D. The periodontal pocket: Pathogenesis,
histopathology and consequences [J]. Periodontology,
2000, 2018, 76(1): 43-50.

[3] Kornman K S, Papapanou P N. Clinical application of the
new classification of periodontal diseases: Ground rules,
clarifications and "gray zones" [J]. J Periodontol, 2020,
91(3): 352-360.

[4] Taleuzzaman M, Jain P, Verma R, et al. Eugenol as a
potential drug candidate: A review [J]. Curr Top Med
Chem, 2021, 21(20): 1804-1815.

[5] Chalabi M, Rezaie F, Moghim S, et al. Periodontopathic
bacteria and herpesviruses in chronic periodontitis [J]. Mol
Oral Microbiol, 2010, 25(3): 236-240.

[6] LimaAR, HerreraD R, Francisco P A, et al. Detection of
Streptococcus mutans in symptomatic and asymptomatic
infected root canals [J]. Clin Oral Investig, 2021, 25(6):
3535-3542.

[71 Zhang Y, Wang Y, Zhu X, et al. Antibacterial and
antibiofilm activities of eugenol from essential oil of
Syzygium aromaticum (L.) Merr. & L. M. Perry (clove) leaf
against periodontal pathogen Porphyromonas gingivalis [J].
Microb Pathog, 2017, 113: 396-402.

[8] Moon S E, Kim H Y, ChaJ D. Synergistic effect between
clove oil and its major compounds and antibiotics against
oral bacteria [J]. Arch Oral Biol, 2011, 56(9): 907-916.

[9] VaBk, BRIAZAR, ERE, & T EBSEYHRIAIN ALY
BEBR B S AE BRI 2= T[] A E R,
2016, 23(3): 222-225.

[10] K%, %, TEHIAEEMMLRR 31 +
] 57 ok 195 2 2% 35, 1996, 10(4): 203-204.

[11] Pramod K, Alex M R A, Singh M, et al. Eugenol
nanocapsule for enhanced therapeutic activity against
periodontal infections [J]. J Drug Target, 2016, 24(1): 24-33.

[12] Chen M, Cai W, Zhao S, et al. Oxidative stress-related
biomarkers in saliva and gingival crevicular fluid
associated with chronic periodontitis: A systematic review
and meta- analysis [J]. J Clin Periodontol, 2019, 46(6):
608-622.

[13] Shi L, Ji Y, Zhao S, et al. Crosstalk between reactive



* 2672 ¢

BWITHE 1LY 202811 H

AR b A

Drugs & Clinic \Vol. 37 No. 11 November 2022

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]

oxygen species and dynamin-related protein 1 in periodontitis
[J]. Free Radic Biol Med, 2021, 20(172): 19-32.

g TEBMAEBHERERER [J]. g
Jeik, 1996, 11(1): 30-31.

Peker E G G, Kaltalioglu K. Cinnamaldehyde and eugenol
protect against LPS-stimulated oxidative stress and
inflammation in Raw 264.7 cells [J]. J Food Biochem, 2021,
45(12): 13980.

Reddy A C, Lokesh B R. Studies on the inhibitory effects
of curcumin and eugenol on the formation of reactive
oxygen species and the oxidation of ferrous iron [J]. Mol
Cell Biochem, 1994, 137(1): 1-8.

Giilgin I. Antioxidant activity of eugenol: A structure-
activity relationship study [J]. J Med Food, 2011, 14(9):
975-985.

Cecoro G, Annunziata M, luorio M T, et al. Periodontitis,
Low-grade inflammation and systemic health: A scoping
review [J]. Medicine (Kaunas), 2020, 56(6): 272.

Ahmad N, Ahmad F J, Bedi S, et al. A novel nanoformulation
development of eugenol and their treatment in inflammation
and periodontitis [J]. Saudi Pharm J, 2019, 27(6): 778-
790.

Koh T, Murakami Y, Tanaka S, et al. Re-evaluation of anti-
inflammatory potential of eugenol in IL-1B- stimulated
gingival fibroblast and pulp cells [J]. In Vivo, 2013, 27(2):
269-273.

Mart mez-Herrera A, Pozos-Guillén A, Ruiz-Rodr guez S,
et al. Effect of 4-allyl-1-hydroxy-2-methoxybenzene
(Eugenol) on inflammatory and apoptosis processes in
dental pulp fibroblasts [J]. Mediators Inflamm, 2016:
9371403.

Kim S S, Oh O J, Min H Y, et al. Eugenol suppresses
lipopolysaccharide-
stimulated mouse macrophage RAW264.7 cells [J]. Life
Sci, 2003, 73(3): 337-348.

Srivastava M, Neupane Y R, Kumar P, et al. Nanoemulgel

cyclooxygenase-2  expression in

(NEG) of ketoprofen with eugenol as oil phase for the
treatment of ligature-induced experimental periodontitis in
Wistar rats [J]. Drug Deliv, 2016, 23(7): 2228-2234.

Almubarak A, Tanagala K K K, Papapanou P N, et al.
Disruption of monocyte and macrophage homeostasis in
periodontitis [J]. Front Immunol, 2020, 26(11): 330.

Mahapatra S K, Bhattacharjee S, Chakraborty S P, et al.

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[38]

[36]

Alteration of immune functions and Th1/Th2 cytokine
balance in macrophages:
immunomodulatory role of eugenol and N-acetylcysteine
[J]. Int Immunopharmacol, 2011, 11(4): 485-495.

Segura J J, Jiménez-Rubio A. Effect of eugenol on
macrophage adhesion in vitro to plastic surfaces [J]. Endod
Dent Traumatol, 1998, 14(2): 72-74.

Lee Y'Y, Hung S L, Pai S F, et al. Eugenol suppressed the
expression of lipopolysaccharide-induced proinflammatory

nicotine-induced murine

mediators in human macrophages [J]. J Endod, 2007,
33(6): 698-702.

Chen Y, Yang Q, Lv C, et al. NLRP3 regulates alveolar
bone loss in ligature-induced periodontitis by promoting
osteoclastic differentiation [J]. Cell Prolif, 2021, 54(2):
€12973.

Tsukasaki M. RANKL and osteoimmunology in periodontitis
[J]. J Bone Miner Metab, 2021, 39(1): 82-90.

Deepak V, Kasonga A, Kruger M C, et al. Inhibitory
effects of eugenol on RANKL-induced osteoclast
formation via attenuation of NF-xB and MAPK pathways
[J]. Connect Tissue Res, 2015, 56(3): 195-203.

AR, B, BT, SE P IRAME R M B R
BUxE BB B R R PR ICF AR R [J]. IR
FISZEG B 24078, 2021, 20(24): 2671-2674.

Park CK, LiHY, Yeon KYY, et al. Eugenol inhibits sodium
currents in dental afferent neurons [J]. J Dent Res, 2006,
85(10): 900-904.

Dal B W, Luiz A P, Martins D F, et al. Eugenol reduces
acute pain in mice by modulating the glutamatergic and
tumor necrosis factor alpha (TNF-a) pathways [J].
Fundam Clin Pharmacol, 2013, 27(5): 517-525.

Xia X, Man Z, Jin H, et al. Vitapex can promote the
expression of BMP-2 during the bone regeneration of
periapical lesions inrats [J]. J Indian Soc Pedod Prev Dent,
2013, 31(4): 249-253.

Lin CP, ChenY J, Lee Y L, et al. Effects of root-end filling
materials and eugenol on mitochondrial dehydrogenase
activity and cytotoxicity to human periodontal ligament
fibroblasts [J]. J Biomed Mater Res B Appl Biomater,
2004, 71(2): 429-440.

Fujisawa S, Atsumi T, Kadoma Y, et al. Antioxidant and
prooxidant action of eugenol-related compounds and their
cytotoxicity [J]. Toxicology, 2002, 177(1): 39-54.

[Fiemtk M¥ZE]



