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This narrative review provides a comprehensive overview of the potential of plant-derived polyphenols
in restorative and preventive dentistry. As natural bioactive compounds such as polyphenols reshape the
oral microbial ecology by attenuating virulence, inhibiting quorum-sensing communication, disrupting
extracellular polymeric substance (EPS) formation, and reducing acidogenicity within dental biofilms.
Beyond their antimicrobial effects, polyphenols can protect host tissues, namely, enamel, dentin, and
gingiva, by cross-linking collagen fibrils, suppressing matrix metalloproteinase (MMP) activity, and
modulating inflammatory pathways. Experimental, in situ, and clinical evidence consistently
demonstrated improved bond durability at the dentin—resin interface. The most compelling data support
the use of primers containing proanthocyanidins, quercetin, epigallocatechin gallate (EGCG), and
resveratrol. In preventive applications, catechin-based varnishes have demonstrated remineralization
effects comparable to those of fluoride varnishes. Conversely, pomegranate extract—enriched
mouthrinses, in the presence of fluoride, could enhance both anti-demineralization and antibiofilm
activity. In the context of implants and dental prostheses, the polyphenol-functionalized coatings,
particularly those based on tannic or caffeic acid, would reduce biofilm formation and provide corrosion
resistance for metallic surfaces. Nevertheless, several formulation challenges remain, including rapid
oxidation, limited solubility, and discoloration, all of which require careful management. Strategies such
as dose optimization, solvent selection, covalent stabilization, and microencapsulation are recommended
to overcome these limitations. For broader and more effective clinical translation, standardization of
multispecies laboratory models and harmonization of clinical endpoints are essential. Furthermore,
future longitudinal trials are needed to bridge the gap between laboratory findings and clinical
performance. Ultimately, with the design of innovative delivery systems and long-term monitoring of
parameters such as restoration survival, secondary caries, periodontal health, and color stability,
polyphenols hold promise to define a new generation of antibacterial, biocompatible, and aesthetically
stable dental materials.

Keywords: Polyphenols, Dental materials, Dental bonding, Biofilms, Dental caries, Biocompatible materials

Cite this article as: Rahimi Ghajour MR, Akbari B. Application of plant-derived polyphenolic compounds in dental materials: Functional modulators for
durability, biocompatibility, and biofilm control. J Dent Med-TUMS. 2026;39:18. [Persian]

Copyright © 2026 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.

@06

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

1


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Sogye Ao

(VF+0 cutpudyl M dllas ¥ 0y93) ()l es (Sibjs pole olKisly (S35l dloo

&Sl 3,5os (gousS Jaxi 1 Sl dgo 4> LS I Gio Jgd Jy LS 5 5,1
hdger J S 9 (651 jlw Cos j ¢plg

TSI Sl yead cow 5 Lo jresne

Oyl eolrs (ol prs ool ¢ glandy lo sla g )glid g pole Basiisly «Sisjy (wdige =)

Oln! (0 ol oSl slansy oo slacsyold 9 5 pole (S (Bl (i 5 (KB )9ld) Sy it (Bigel 09,5 Jlutils -

Al OleWb!

DS

oyl

i g4

Sogye dlie

VEF/N /5 el
VO YIVD 1 bl
VEO/ VYA Ll

[} W KWWPS,
&St S

SSB3y dite (350 09,5
OBl (2l udine 5 (S5 y9l8)

slandy ol slasyolid g 9 pole
o‘)g.‘ ‘Ol).gé‘ ‘QI)QJ olKuisly

(Email: babakbari@hotmail.com)

b 528 (s i 00 8l St 9 oo (SB35 (LS slagid (b cudil 4 Jate ysb 4 (55950 lie
Sigas pg)isS (23 JUSw Jlao iV g9 (20l B0k Sl daplidon (651051 53y L el LS 5 lgie &
S o S lmd Lo 13 (09,500 Camdg 213l & 2l Al SIS g Jobo )l (s yesdy Slge M 5> DS
ol 35 gl oS o Calleh o 5 Sl oy sl Sl L n Iy L ) 1 oD
sl il 5l dgrge ole nlgd a8 o K8 o] oo Lais &y g 03)S cdabloe (4 9 l3) bjse b
P iaj ol )3 Cul gy g le o JLal 3 3L pled d9u ey (L il g ame (93 (2R
Quercetin dapaibwgilyy comen SWSy al p & cwl Sloyely I olitel 4 by o
5L Catechin (gols (sla yiuyly (s iy disoj > Az Resveratrol o (EGCG) Epigallocatechin Gallate
sy 50 ol oylae I sladadplad & Jb 5 S e dbml gl sl il b o ) s lee
Slagiidg (> oy o bl dine) 3 dimd o (I ehdse 15 5 Gomlillies 1o gl s
ol (S305 plp 3 o8 Cibiosl aw | oliden S5 e L Caffeic acid L Tannic acid 4l y > Jole
Mo g 15 38 e s 395 a5 b s 3 s BB slagily (Jbo ol b S e
(M canlie bl (o> JyiS” 3l ooliianl (Mt (] alde (gly 5yl 385 oo 4 5l &S ST i g Dgize
(SB35 o J8 b 5l 550 5 03y edliial (gl 39 o g o Jgid Sy (53l dguSi) g i VlgsS s
a5 Pl ol agDe ol 538 sl el UL LU 5 45 sz alS20es] (sl e (53ho
Siadign il sloslebs (b b algs > el p3Y b & PSS Jolyo 5] @l it (sl S5 028
Slge 3l emds Jud 4 b Jed (L« sy5 6l g A Coodus gl [ Shuwg diy aile ola sl Gae s (b g

Hgbise Ja sl ol 5 5l g B jle Cumj s Sl as Sl

5k Can o ¢ M (Stuwgy dapldan ¢ 56> sl ¢ Sl dlge do Jeib L o jle aulS



https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo jhome

el 53,8 kas (SoriiS Jyaws : 3l dlge )3 LS J b Jeb Ly S 5 3,8

dse 4 als L b Job b oSS e ol
Al 3 deg 3)00 i sl g 0plaie W alacnile
ol S 03 1y Waog)S o I (flodyins il W gié
Epigallocatechin Gallate (EGCG) ,da b Jl —aw —lgM8
sl Resveratrol wile b ol Quercetin JGle b Jg5gMs
5 Chlorogenic acid 4 Caffeic acid (Gallic acid yl SKJgid
Ol anly «lS 5 cpl iad o Giie |y Baicalin wile s gMs
(Vr0Y) e ljee Sl g bpusllgSue p a2y S
byl sl @l 5 cnl 5l ol sy 2 it S 51 1938
A 63 g ile M clblB 5 YL st ol
S ke (NS LB Lo 3 (28 se sladigy dbxl b b 56
ISy o LAl Gl faw olie 9 2bSL
S (oo ] ABx> B dagygVgard (B pd Ggelil i,
o3y Cueal 3l opiy gl Juail Lulus anl a8 Sl S
(YY) Casl Y355 5
LS e bl biE ol et sl slaasl
J23eSl8 cdlad ialS' L EGCG 09 4 ¢ sl> S sCatechin
Jsls bl (oo @5 el S gle i Jlae ikl
@b Streptococcus mutans o5 duwl (gjle dgdoe 5 pldgy
P 0 s sl lrojlas (YOF) mad o ialS 1y ol (g)lew
olidgn oo o 1y (el )BT ¢ il (gl Jas 5 o (2t Loj] Loyl
o SluS 5 ple (V0NE) Sy lis 55,Kee cllad iS4
Gallic acid .55 36 Jldgn 6,5 S Gilise Jolpe 5
5 6555 gloailolis )3 1y olidgn (SaiSTy ian oSSt 115
s, Chlorogenic acid ¢ blas ;3 .(VY) 3jlo o Jiseo 4365 din
2 phdse Esb TP g e ple Slojply slaabls
050 g0 o 5l 5 tlileilo Blo cite p S (slas Sy
plige S o 5 S (29,50 sz el oo ln ]y o]
(VANQ) 35l o Caonl o (S35 clacwe o (sl ymo
(Al 85 g whdon 15 SISl yl0y08 5 b 55U sladgs
Cous b g3 o G (4l &S Liad o &) GBS g5ke
O 55l 39390 Ales (g gemmo 13 (YY) sl Miodgw Sladpyi g

gl 1y oaitns (s29)Ss0 A Jalse 285 By o Jgid Ly oS ol

EVRTT)

2 9 olub il jl Glizes whdgn Sl (2L s )lon
9 1) S (2955w ladsgerme gy jled 4 (Subjsld
lapse 5 ddls g gle e Zobaw (a3 02> &5 8l slagjsly
5 ko B Speddy Sle ol )3 & Py WS o 033518,
&y Bles o {Quorum Sensing) Ko pg)53sS (sladilobs
S (0 bl (29500 12 Jelge g (ljee Slagl il 53 ags S
Syidie Juad o 55 gl (S Son g0 ) SOl 0
o (albassly 9 o0 Sl Goali po)lse 5 W Sledl gle o))
ke adaw 2 1) (SE5slis sbaloyd agie g Lol (ggaze
15 (S dwey sbSoS ou il (ylad Lasro )3 (VoY) wiad o il
dj dwl slag,8L plo b ol e Streptococcus mutans Ak
(S iz &5 WS e bl (ol )1 (e Slge Sl (8 (S 5l
B9y hulyd cnl bl Coghi |y laome 18 (gl 5 whdgn
Ly Sl a5 plgd 5 6yl 5 03,8 @y ) Gl illyieed
(FOF) A5 oo i

2 oy (SBpld eldon (30 lacwss Lol gl
Olyis e Sl dlse 5l 655 0y 4 loanlih sk 4 3l sl Sl
o ol @l il)S b9y w3 Sles Sl (gl (g
by 8) Jlee b (a8 J1L SlaS 5 3958) Jalid bS5,
5 B pog] W slaplow (2 jspelS dlgo daSils
S 45 sl el (gl g3l 03l (658 & 35 g e ol
(88) 23lscse plie (29,50 p2led 9 (sorl socdlled il 3,
loyogise (nnSals daSggn ol wl e (sladyjs
e 0bgS oo ST o) s (6315 (sla 52938l 5 2b)er posigel
Ak olyen olacgdsise b Lol wilosly lis 1) (59)See A,
N SRl g ploj & s (ale) 4 plgiee il (ol dle
b plgy il g ppgmaliyedy a2T3 )0 M el s
Saz 03> o3l G SIS 5 (S35 9 b ogllach Ll
oS gie 15 lge 5 dlitl i (DY) 3,8 )3l gySe Canglio
ol 81 L plSoal (AalL3)lge (B33 o (b laee )3 gl
lye e b1 gl gy 2,008 5 0351 ol e (55usg e s
(M)l 03,8


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Si9ye o (VF0 Cudipuuayl A allae X 0y93) (ol a5 (Sij pole oSy (S350 dloes

Cagh 1) 2,509) ol 55 ol Bl p s Ly eits L]
&l s sl Sjetinl g S5350504) 3los Baicalin a8 o
sbagley )3 ey el jlg o3> Gialdl ool bl 3 1) (Slos b
50 ol (BB e Glacdl e g od5 Qb by S
&ye3 1 b s Propolis 5 Ul slaojlac L(YAN) cunl odly oL
3 Sty g 4 coodlo bais 4 ShuST 5l g ol as @l gl
iz 28es ol (VoFe) W0 S8 Sl pgngSee JolS
03lau] Canns &y pao i i (503,559, 51 )15 odiad s o slaie
S S5 i S oole 0w cpl ] Slepy sl U yiegw
byzo 0l Sl Jole S lgie a5 asl )5 1) 0aiiS 5 b (SG5u8
LDAFY) LS o Colin digy cownys slaguwl 6l 1) Sojelon

b Jgid (b jl o)l ol ol Lo ol Al (U 00l
bl sl b g ogmmlianST 4 YU Cuwlus wungd o ale
wle) @l @ ol g Gameeyd &5 Jelge i)l S5
Sl le 4 gl 53558 siad ilaisn 53 1y gl
Cosl (oo 438> otz 9 ()b 295 g0 ) Iy Sia L
Esllasl Bl ol Gl gliee g (SIS Jgdo cgamleponky A8 5
oeald b o8 a3 g0 (LIS (005 4y g) algd 92 (I b (VAFY) 5,3,
Lo st b iVl s g S5 ln oo | 55 e 2
58das ( Jbo e 53 50 il (ool as Bl lacysgise (pl les oo
Jilay slaalels (1Y) 38 b |, s sl 5 (Sl
sdigh 5 oligS Sdgd o pSheS gmen ()lEle $U
Chlorogenic acid L osi (5L Clawd S ljens
Sl dedan g ond S8 Glaley lp 1) (i el oS,
iy Bl eldan ;3 M) dbul LS iS4 wley S
5 JB Jsbo S Jlo e 2 5 005 Jools g5, Sn 15
2o Gt GdSSen rioren (YVHF) cul ol )15
Jobl 4l > Resveratrol aile « shwwS! 6l (claggjlo ool
5l b s (5l aige b 53« y9Susl wodws g Quercetin
b (S golaw g e s Jloyere claSKusl b it
VAXD) 59 sbowl oais

Cnl b elod,S ol 1y 18 4 gy 39 0l 3] (6 p9y0 Yl
o s Ly 509,555 S 2 o5 g 0392 00381 o 5l (6l Jlo

S o Jas 35 (028,500 (65068 T oAl pulais lgie a4y aSly S o3
bas & oS )lg Seo i ool jlis Lials b ples oyl
Jo e 53 5 008 S8 Sl s (Sl 5 s Job5
(Y:\ \) .D)L»@ Jgd>we |) L?’9)'§"‘° wsl.n.o )9 JLo..>|

ol i)liS opjy gle Juail 4l o Ll cp ey jl (S
dh”mﬁ)’ d)].}db 2 )J..\J wui alags UI?“G 4 b)‘ﬁo.h S Sy ol
g3l il 31 Jols (sla b g oy awlawgily s 95 oo aidlis Sl
Ol38l Cge () 3MS Jld ke 3 oy sladiay dbul ids slal
ol o Gl g sl Y Cab (pSoyle (e
9 o olisS (cla byl )3 b 1) b ploxnl il b opl 153 e
(VYY) aad o oli8l eddesdolis gy soyed I s oo
el 555 J55 o e 5,55 & o  ama o (i sl
i sl 5 Pl > ool 35t olive 5 S oSzl
;s Resveratrol 5 Quercetin EGCG .(\Y.V¥) sien )i 50
o3lizsl 390 (s (gl o3l lie 4y 4 g Sl S 5 42
L e il oole] (YO-YA) wlody ol 3 1) olégs
018 Sduw dlga 5l 5L gllaeli BT Quercetin g oy tiluwgiily p
b laldlis claie 4 g cunl o3l il 35 1) Wb plSouwl
VAN+) ol a8 )8 )])8 an g5 dy00 (ol slayloyd jd diedgus

s dgame Sudil ladilels 4 i b ed L o8
o)las L Gallic acid b oxd Mol pegul (oM (clagjlow
F9d BB 8L plsotinl ¢ b Sk ws clsd 50 0 938 Propolis
b Sdls glmog )5 L as” JljenS sl Jobs (AY) wilod S baas 551,
Bk Gy g 8 s oo i wilodds (g5l Jole Baicalin
oje> ;0 (YY) WlodyS sl s JyuS Ll culld L
ooy oo Sl (658 Folaw  Tannic acid s Sl glacide!
Slge g L(YFXD) ol odly ol oLaSh As 4 (S8 A
ol ulad S 8 oMol 2)50 55 o 5s ke 5 505 B
&hils (owe 5 395 sla 59,04 g Chlorogenic acid b o oo
«Sgid ond | (£ pSope 45 Amd o i b Sh ss cusls
S Iy compa 2l olye (o gin i m> iy, o
(T5XV)


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST SUb 5 48 o>y Lo phoee

o gl 00Slas lrosiS Jowi : Jls dlae > LS I suie Jeb L iS5 oy

Obj 4 ©Ylie xS I8 an g 3550 5 (Vo V- 1 iy B) 5 o008
daye i 5 LS Sldlas Gio | ey 0d O] nlSS)
2l cloosly 5 LS dlie Glaal by Loyl elol <Yl

85518 o 3)90 g (g dwd el il (o 5050 slacJB

S 13 55 B (b (G j BpniSee

S DpS 0 3 2 ) (oo alesd b LS g b
b JggMs (EGCG ,las aCatechin wisle o Jl —dw — ylgMe Lol
Ll opdowl  Baicalin aSle oM «Quercetin ask
Caffeic acid Gallic acid s5le SJgid slaswl 5 Resveratrol
P &S wleS 5 ol Bl gbylSg5le e Chlorogenic acid
kol )5 g (b @lie b olyon 03,88 ©jgo 4V o>
g WS o Joo JoSo g olbgeed (sS4 wunl kel Lol
B b olse slocl 5 Sl slapldse s5osST
sladsd bl slale plesd glajliils ) JSE (1 0NEY)
Slodss adlllae 513 dlge 45 03518 job 4y 481y alS Ui b Lol
w2 o lis

|
OH

wd epigallocatechin gallate (EGCG)
OH
tannic acid HO. O o
'OH
Oy -OH OH )
catechin i
HO. ~ O
i ®
OH
gallic acid OH

resveratrol (an example of phlorotannin)

\—,—/ \ T )
Hydrolysable tannins and Condensed tannins

gallic acid

2058 L S (Sgi Jy sheol (2o (1oL - USUS
(YY) (S wilaid

Wl apiplie sl b olsy ol
b Jol =¥ —4lgMs Gallic acid o Said sladuw! gl Sl
Resveratrol wile oo ypliwl § EGCG 4 Catechin joen

Foed dnagdpled i (Jpame g9 So b daasgigdhs aile
A e |y 098 M slasely ls)m 35 0)lge yiday j3 g Slazily
Sreel Sy 1ol Gygpd eS| (VVFENFY) Sloals I,8
o Shg bolen |y n b (o (29,50 25 Gl & ol 5kaa
S Cope & G Bl g @l glaie (St
cord 3 Gl 4 gy g9 4 a2l L BAY) aiS plesl 5 (b))
SE U anS guasbwsslyy g EGCG I e s L
& aal 5,55 S &l Resveratrol 4 Baicalin « 3,1
Ll g gm¥oerd Jgol L 1) (29,50 )35 51 sl )lSg5b
oy o & @90 4y g (5)90 A Ngm (Sl 0, Ses

sladsd (ko)) 39290l (5950 llie cpl (bl ul
Jibs il g0 4 5 03, (59005 1) (3 dlge 55 alS
ol il Sl ol jeome win jd ddlllae ) Clal LS 0
(AL Ol 5 plidom 05 5 (09)S0 18 (SIS 93l (e S
2 olSy ol pledl Gl Gan¥oep sbdpal) o piS pgd
(oS S IS 5 b sidss b lows dnKa il ile pbadilob
Sk g Lol dlox 5l 1S (claailho ol )BT b)) g
SOy s Jld )9 sbpadls 5 (Slle 3 Sles (Stie
cbials Sl woled 2 5 hbw (@dld g cudlad o STl
(il (Blg 2,218 5 (2Bblojl slaaidly oo Aol im) Slon 5
b G165 dlge osis] Jus dmwgi sl olimghy lacaglyl s
NS Goan 55 Ly g ISl e (S 15 slaSiag
Ban wlge ple Hlaio jl adl cpl a3 lejle b .(VVFY) 20 0
2GR Gk g (e (b dly (des (6l pe & Cal ()
9 Bl (core i (SBld 53 (Joid ( sa3ySh) anlyd

2953559,
3390 y3 D930 Jaled oS 5 g o (gy913,5 Cum b dllas oyl
Ohgy ol 0dd aps  (Sb3ld 45 alS JB b oluS 5 oy
5 Scopus PubMed ole solL 0 mlbe Gl 5 gt
Olbgy gl VYO LYY Jlojoil 25T L Web of Science
Sl el pogMe b plosl aed iy 9 Slllas (i (5S>

S 5l g e SYis (g lS mamlie Slads) 5 el (g g &)


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

So9ye Ao

(VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

S Sl ol 1o S o s S o e 35
o2 2 ) ehdgn (6l g plonudl ( Jobo (Stine (slagys i 5
Ol 2l Sl S5 9 39500 (155555 b il et )3 4555 0
ale (adls gladyd (bl aladiges (VFFA) ML o alS
e Gl0> opls 5 HSH )gile dagl b

Slodds aoMs Y Jgas 50

S5 g2, g (o (6l g5l  rb gl 2L J9id (OS5 - g

Ay i gaySles (bt g) s lo sloog S ol 5l S o s
e 1 &S las Sloe cind o JSG Sl dlge 3 1) b Joid L
) alen 5 ] 5 ol B 25,5 L 351 S 5 44,
(W) $yS e 2 20 1) G o glacly gmslidlyie) L0]8
ol s San 13 o o 51 S 5 ) 55T 0
Bl Y g g Jelgs )3 JHSTobul b Jgé S 5 j) )l

&b Sad glad )8 hol s, 5L b @l (03,) a8
. e e el g Jsle )l (gpendy Sl g Jlae
sd)....ﬁu_«w.iJLml ﬂ_ia.')...\JL! c..\ufc_a.'{yb i . e _ }de . .
(FENFYOXAD-) ) ] - ST 51 olibgn 1o lansl 55955 e Epigallocatechin Gallate
phdon 1 Jole (4t )y o el jutig e Sloo (Camellia sinensis)
b o Mol glacSiaily g pgllio o e ylinST il oldon 1o
(MWAY¥EYRSD) o plolsbacfiosh il Jao ol Al wlises Sl jous 5 Wpoges (Js3sM) Quercetin
ol gl gle (gjlw o3lel Quercetin OIS (5l by ’
YYYASY i g gl S 25 oS 255 elgil g 555 yeitl) R I
(YYYAXY) 5L o s g pglie o whdgn 25 (lanusT <y glgl g 9% (cykeiwl) Resveratro
Y Y s gle ol OIS > g o) -
(YY-YE)) R o 02 o Sl S 2555l At o s () Loyl g
b plgs ! whge 45 Sy nle - ‘
b g yo Sl dise ] cibloe Lo zle o5 Sl oled) 1o wlidgm 15 N
(FYFASALLY HY) 5]0)"' ol 3 y sImEE e .LQ(JI s Scutellaria baicalensis (c19M8) Baicalin
o9 S (9 S ol
YYYAFY il gl g gl S 25 oS 255 elgil g 555 yeitl) R I
(YYYAXY) 5L g e JL iy pglie Jloe whidgn 25 (lanasT ( g glyl g 9% (crkisl) Resveratro
(Y b Y S zle pal OIMS > b PRV -
(T¥-yEa)) Shoh BT T T e OO P S S T 1555 A 0 s (o) oy isliasstlsy
b plgs ! whdgn 45 LDy ngllis e ‘
Lo Sk e j cdasdlre ldl 1 (oldsn LS
(FYFASLLY HY) b Sk = Al 2 ol Scutellaria baicalensis (c19M8) Baicalin
mdse ol o Jsibl Sl gl 5 sl zle plos
yo5is] WIS logw Ml
(WY a¥) s Cf J'L‘j ;mt olisy SuSly 5 LS Jlee 05U olals (SJ5ib apsl) Gallic acid
a ) o,
pogi] M o ! . i i
(¥Yd0-0Y) 73 0238 Sl T I PP Propolis 5 ;LS | Caffeic acid
gl il odlel Caffeic acid phenethyl ester
wliil Seaens
(VAXEFESA) «laund oS 5508 la 5950 olbon 15 dag S Jsho Sloyply e [EYSWAPRIY (S48 sunsl) Chlorogenic acid
gy sy o bl il
(FYOA-5-) ) &”A’L with) Pl T T (Kol dgish s ySL L5 w5225 (Jsé b o935 ¢3) Curcumin
Selindgigh (S8 o) (Curcuma longa) ’
¢ i ylg cdogud oy oD s
(Y-x1 &) ISR el 15 pgmal sl yined 1 olibon 15 2 M slaJgis Ly
0y (5ol dyad e (Punica granatum)
ogal M logw (339381 Propolis
gl oD Glesw (9959 P
ANDY - Sldl 1o (g,18L as 55 Jypae . 4 .
( ) o (lacdle o iy glas S s = o 255 (Js b ) (5 (nebo 02))
wciild g il ity (7S A S )3 e Nges Sloe] j j N
(FEFS SY) — ;Lc o o <5 “:5) ; i:" ” LS Lol (smisd s e i) Tannic acid
d A3 ).
;


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST SUb 5 48 o>y Lo phoee

e Sy oS los glaoniiS” Lo 1 5l dlgs jd LS I side Jeib L bS5 0,

slapkdsn olf (St ol WS xS Jole
Lad e ials' |y Streptococcus mutans
EGCG L osis 9o lacKusil o bop)5 opl 5l sladises
S5 IS wanlp cpl Jeols ol ons o3y L Y Jgds )
Sllas 3 88 ol Sl dpud W5 5 iaS plosad] b S5
I del clule polar ¥ JSE cwl oas oldl el
Streptococcus mutans slapldew jl 1y slalads (g5 oSy, So
0305 Cay j LiblS g glad pl )3 a3 o Ui EGCG b ot oMo
S sloog)S b duglie ) (Jobu )5 (5 ek dge geass il 5 055
Sloys b o cul ol sy B 4S5 (1) 2550 023 2955 &
0555 b e 393 b agzlye 515 elidgn a> | e S5 sy
() 331 ale lad yy (slvog)S )3 doml )3 g im0 RIS,
(PF) 3l aladloce i

1.1 mg/ml EGCG 2h 2.2 mg/ml EGCG 2h
r 1 7 == -

Sl 51 (g P9 5N 9Ny Se gl -Y IS

S oemolisSSl celio g3 5l STREPTOCOCCUS MUTANS

@ dily Sl BGCG jpas 3 5 (JyuS) ol g Lailys
Sl gl )l 03 (bS5 3 3 0o (LS ]) a8 5 cul clale
sl () pgar )3 aim o Ginles |y whdgn (IS slos (g) b ()
g odnlia S8 09,5 )3 (2L ySL (sla gl 03,85 5 05Ty
i) o 3 58 Lo V) il 3EGCG L Mol () pges 1
Ry )3 g Cosl 005 plido Wb Lo (gl 055 9 0515 Lol o
G 7959 4 plidge bl ) (Lo 3 5 (oo VY il 13 (g)

L 2k S sbadsd le pasuie (LIS §ord poraisl g

ol Soiled @pgo 1) S0 pldgn JSis Jolye ¥ S
29550 gl iglS (b g ialed 2 938l gl e
o Jod (b aldlie (slaylSgile 5 Jolye U a8 o pal ool

D9 e TyS9 4

VY

o F
-—Q - Primary Colonisers

"%\ % = Streplococcispp. ®
° \. * Actinomyces spp.—<,
Attachment oM
ro!
Secondary Colonisers

Pravotella spp. =
Dental Biofilm F””bﬁwm:ggp-\
Dzs ersmn ;
P 0 Formation Ma‘”"at"‘“ Capnocytophaga Spp. -
Candida albicans spp.
Materlal Susceptibility
* High surface roughness
- High surface energy
* High hydrophobicity/ low hy
Detachment

(PY) 155 pladgus JaSuts wial 8 Slowds (gl —Y JSu5

St S a3 i |y ol JIg Soled

5 Streptococcus  slaaisS asle adgl e SelS sladisS
SladigS ¢ loj cus3S b ogus oo 5] > o 4 Actinomyces
Fusobacterium  Prevotella  ols 4ol jle SolS
Candida albicans 4 Capnocytophaga QPorphyromonas
i o by |y whidgnr 45 Jlo 53 bl g B89 o0 yian (nl 4
5 o815 9 sam (L & (g, Sem glatn] ] sl oo 3
dolye 5wl o dblal g Jolo z)B (gpenly Do b 4 205 o
5 05 L (ol 0355 1 gsySen slaasss b baJobo s LU
el 1) wia silo Gl & (ale Wipdipe Jitho o)l (s 4
9 b s Shy 4 eldsn SIS @ ol ble S (o
YU daw (65,50 cdaw (505 W6le Jolgs cunl diusly odlo olawds
“izej ol > SIoAS e G (ogd O 4 Sl i
d)90 09,5 'y ydiusy olois 4 loxes WCatechin L(FY) L)
Y Jgda 3 &S Guw sl slaoslac s EGCG titud g ylos dalllas
b ©oppe a wlad (215 0nd Mol b SLsl 095

5 Spmil o g5 31 038 o Iy Syl JrjsSlS el


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

So9ye Ao

(VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

axdllo £o3 g 0w w135 Ol 3T S5 Blgo 4D Jod o OS5 24,5 =Y Jous

&be axllws o5 EXWORS A SOR Y| (B)Jgs b alolw L o3le
AARACRY i:ﬁib;:lf g Jail plg> Gl sty pmm Y (il oy sliogsls Lo yoslyy
(a¥a50) Sl S o 5 gute e Jlad Pl 2153 R o1 Mol (clacSiyl,
(Y£¥as5) ol 9 5298 b plSoxial (381 Jlal a3 olidges 32 Querctin o et

s ilom
(VV¥ASY) L] Jobl b ool o Sl (Ll pls ul38) Resveratrol ol oMol sl
() 2] Juas! plsogd bis b (551 05 Pyrogallol Jloysisy sl
(FY0A) Sl s w" .C’I’j R Curcumin lacy jopolS
Sl o Shy
(83) Sl Jlail plovinl lads celidgn ials Curcumin Saalizagiod oy b owingi )| il
) Sl gl e B (581 02 Gallic acid oyl (IS (losws
() Bl Js8 B Jlail plSoial (g 81 0o cools 58] Propolis o)bas ol e yogul (oM loses
©-) 2] Lyl aliie (el e Green Tea Catechins o i)y ¢ oMo

(7¥) pl] Olej w2 (S35 15 9 5 ySL S Tannic acid iyl gla i

(@v) Elof 5 S gl Caffeic acid posli ST Lade,

(V) sl Ml Saer (S Ao Chitosan-caffeic acid Fop & you b

(6v) Al Lo (e baio plidge Jlae Baicalin csmolidl ey

(Y-7) L gy oSt Lol sl idlied 15 oldsy 0o W ojlae Sty oy ol

(¥%) allej] Oseolidl e 3l (Sliedy eledon o 5 Chlorogenic acid b 590

(Y‘;) Gmml"j Collas (So58 la Sig b olyen (29)See 15 Cools Chlorogenic acid S5 B slge

(") e 5 R0 BseagsSee e3lol 5 (Sagl tals Chlorogenic acid S Cigr ey o bglas cuslig

Slallas > &5 canl Joml Al 355 5 68 plmadl b (S5l
el Gl pglas ¥ S el ors ol Kbl
Streptococcus mutans  slaehdon jl 1) (slalads (6,5 CoSiwg Seo
0395 Caunny j idlS e pgliad pl )3 . o Ui EGCG L ons Mol
S slog)S L duglie 3 Jsho )6 (5 yeely Slge oo 2l g 055
s b o cul laag LB S (V) 3580 013 2909 4
O b B 393 b dgle 155 whidgm s> I i oSt s>
()R 303l ale lad py (slog ) )3 a3 9 NS e el )

LPF) Wyl labloee i

2 05mbsSOl el 90 31w STREPTOCOCCUS MUTANS

sz (5) b (3) cslody olp Sl ol (leiS)5 o -l ool
o b ) S8 ol (sl Jsks () e 1S oo ST ) Jolo
cdald 3 (9) jupad g djloce lled |) heis (e slaalii
Lo Joko (pole3 o M5 g Jgbao JS5 e ¢ 2L 4005 sl 5V
cdale @ atnly )lee 1 Sle ggome 53 gl cul w300 (LS,
@bt sldsle 3l codlw g pldgn pbrul » EGCG
0 EGCG L oddiogy clacXosil o oy,)lS cpl 5l oladiges

xS JS5 il ol Job .l 0is ool GlE Y Jss


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

10,000 X

10,000 X

SIS g8 o)y Lo jdame

ety @3yShos goriiS yass 1 s Slge )3 LS ) e Jotb Ly S 5 5,8

0j5> 2 ol 38 oyl pr gl el o3l LS 1y (gy95 e BT oo
(BAF ) canl 48 5518 2bj)l 3)50 58 (g Sl
G 5l g pais s O )90 & st BT 5 09Me o Jib L
5 et Bl )b S o oo 55 olse slagely i
il oyl (bS5 opl 0 (38 laye (gile M ol
g w3 e il Jdgy ol slacdl 5 (Sws Ay,
Oy Sy Jab 3 1) bajlaSgngliie S le clld (loj oa
sodls &8 Propolis g )bl sleolae .(VVFY) WS o jleo zle
0ol yagil oM slaglow g Lo gibled sy ;3 Y Jgaz 5 g
pBlofl Ll 5 53 0 aimd o (L5 53 1) 31 (S g0 0
5503 B 1 d ooy o g Wledls g0 395 51 (558 s U
Slosls yals 1 el slapadli (owe s slad)lS 3 4> g
oisw Y Jsds > & Baicalin wlie jb 4 (Ve ¥VF-)
P8 35 siloil o 4 1) 355 g1 atels sl gaalill e,
S Ll ol (slo b > Sl 3la5 Gl L g m e
&S o SaS Sl Same sl sl g Laas 4 Olpdl o
Qb 1y (pagy (G9ySUl CgSwgSee polas ¥ S8 (FANRLY)
SlogS S pldgw g 90 ,» Baicalin ol p &S sed e
Streptococcus mutans 4;gwsd pldss ¢ Streptococcus mutans

ol 03,5 <y 55 1, Candida albicans 4

S. mutans

Baicalein

Naringenin

_ Catechin UC

S. mutans-C. albicans
Naringenin  Catechin UC

Baicalein

PlowiasWis (wbag) (9 5N QgSug Sun paglas —F JSU
A pladgn JoSiS g BIgigWE 45 g BAICALIN

4 dlaly Sy EGCG 92 55 5 (JymS) gl o Ll
b Ll lim0d olaiSy 3 0 dimd o i |y S 5 opl cdale
S () s 33 o el el S sl () ()
o9 oanlin LS 09,5 55 a5l sla oo J 09,28 5 oS
5 o 25 oo VY il 3 EGCG | bl ) s
2995 53 9 Gl 045 el Bl oo 055 9 0515 B s
Coo £09 4 plidgn Sl 3 (o 53 )5 oo VIV il )3 (g)
1y S slatish ol aee SIS 5 003 praicl 5
iz (5) b (3) cslady oilp Jlie ol (2leiS)5 5o cusl o]
e b1y 555 (sl Jsbo (3) e 055 o ST 1y Jgls
cdald 3 (9) yupad g djloce lled |) heds (o slaalii
L Jg ol 53 T o JS65 s 8 005 ol ¥
clalé 4 dtly 6o 1 o ggeome 3 gl ol dmd o L5,
bt gladsle l3le codls 5 pldgn pbrusl » EGCG
Lad o Bl 1y 13,88 5 feSe glds gaze Sgid (slasiw!

30 yog] WM lalow b cuS 5 0 ¥ Jods > a5 Gallic acid
2 epolibgn (SWSTy A yo 13 o g el A jo )3 o1 cod (8 e
(W) &S able 48us 5 455 SN gla i
o)l ¥ Jad (skeodly (il ¢35 Caffeic acid phenethyl ester
515 (Stos SloisySl » sl T ol 9 ool slogids,
oaly -yl Streptococcus mutans wlégy (5,8 IS ol sl
Uiy Y Jgds 3 &5 Chlorogenic acid ¢ Jilie )5 .(000F) cuwl
clayld) orel Sy cuig oyl bk cuilig g b J5eb
SsSl | ier ol (Bl loslobe s o ol
Sl 1y 293 05ill byl ol (ol 5l g w300 )18 Ban ke o5
s e 3 29250 laplidsn 5 Sod Sz clasD Jlae
Curcumin xzpa (VAFA) 35l o K51 Ss5sl6 clacay
el 55,55 slacalis s 4l 3,5 oi 3 o g8 Ly 05,5
Y Jsds 5 & Curcumin 3,5 o 3 (awyp 390 ol LS
Iy 6138 31 dlels s 3 pawidgd )l Kl g iy jouelS” Lisw )

g bl 95 slasilp p (e Sk 5 BT oo g o3> )8


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Si9ye dlis (VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

N9y 5l Ay iz ) bagid (900 055 5l2d (2l ST
(OIS by ks bl Gk ) des ) wiS o Al
Ol 4 ggeome )3 4 9ilanST o gl (gl 15 5 g )lee
A3 o i 35 Y Jodn glrodls oSl g o yie L plgd

550l g Jols slapiilugilyy «luS 5 ol obe
do oyt lodal lojely g AL Jise 3 Y Jodo 2 &S
Cuoglio iol3dl b cluSy cpl losly olaisl dd 1) il
2 ey Gl GaSuul o )Sles () s pl 0 O3NS
Sl dmlgd sy oo 5 0155 Lo 3 o g (ALl Lyl
69y Alogd Slojl )5 G 3 a8 i S o ol |y baassl oyl 5
ab 2 oseln S A ey xE Ol Gk cluls
o> it (gt b (5B 0le (S 095 & S (plgily
cslmodls 5 51,3 3,85 el (b )8 b s o ol o Sl
S Wb plSoxinl ) dtwgn (sladgary (YYVY) Conl 21K Lol
Jesl 5l Gty plwgilyn b gle gaw (slo ol 51
Aol 5 ke o siopllss clajgpe bawgs a5 (Sl (sbraibobs
Slozel BB (glaosiss” cuss lais a1y GloS 5 cpl ol el 0aids
(YEDVEASR) S o i 5

Ay Gl JeSe dlaylSojle i (Jeb ClS s ple
wdal o1 Mol slaKonl cady ¥ Jods > a5 Quercetin
Sl il ol 05d oaibuS SHAL S5 > & Sl
Juasl waw > 1) b8l Ggelisdld ploj w9 2S00 Sbxl
5o o3bel lgie 4y Quercetin 1 esliul ¢ pwizxen .35lo o dgdxe
Py o 3l o Sb plSotinl oo g adgl 1l plSotnl wa  odaw
Sl ol (Sd3slon o a8 by sl 00l Doy o gl zle
3V Jsd 3 a8 EGCG (Y55R) conl Jloyss p slojg coonl
cge dlie ok &) Al Cuoped ond Pl Sl 0g)5 5
culld 4 gl ol I pise 09 e Sl L ol il
ol 005 0313 s b jliig pollin S pilo Hloe g (SlanST 5]
e CoplS g by oo Jo1b & (oo s 53 el ogdle
d9ue |y oy (SlSe 15 Sy ol 5 o3kl o (gjlo oLl
@dy » Y Jed> ,» & Resveratrol (YONF) ool ool

Sl o JS5gn B 5 ax wnd S5 0ad Mol acKauly

Con) ) (& puSanliz inlS Mol ol 558 09,5 b dunslio )
Jaled oyl .\..;T).» (OY) 1 odalie pldsn (o)lidlw plocu! g 6345
S5l as Jolse olgis 4 oSl Lt ln Jgts b S w3 e i
S o Wl 1) G560 slmonisS palais ids (diiS” Jos (gdn SO
Ol g Vg9 (Sl )gS 1 i 4l LS 5l pailSe
bis b gloj m dlge cpl cunl gl (09,80 ) sl ol
ol clogesly Joass g hies oo s uSuple (So b
@)y 29,50 15 Jolge w5l 4SSl 9t S o Wyl 1 3¢5 5 Shos
bl eslawl 4y oaisl8 il )8 s Wlg o L SIS 51 sy 0y2uS
Al (63,5 Wi s dlae o5l (glin! leie 4 o Jgid
STREPTOCOCCUS MUTANS (slaghisy () iso o
5 o1 oS le @l gy JES diges 53 idigdpe oanlia
ST o 56 90 BAICALIN b oMol a8’ s )3 el oyd 03 i
bl o Jsbes 1 slosiSy (slaasss o 5 43,5 ohdse Lo
Iy pledgu 0395 Canmyj 35 CATECHIN g (pizein yl luS 5 .5ile (3L
2 358,151 oids 2 Mol 09,5 10 g picands ds yd dix ya idly ialS
b Blo JlS gk 4 Loy phisn e S5 clyie «
9 STREPTOCOCCUS MUTANS 4593 (sbpldan o) i
Mol edy Sy iMgd e 04> CANDIDA ALBICANS
BAICALIN &S Jl> )5 i odnbive sdiiph)d g puoud (olaylisle
b ok s 93,5 )lee [y 218 9 6385k 2l (G Ko yobo &
wi p% ()Jl)) )‘)'bo.)) )JYIJ UJ\AS))) Lv dllbLo.: Lk u.él: LSIOAA.{‘)J
BAICALIN L’u»lo) )l = I) @9)5‘“’ F°5|)" u.u‘balf 9 L;’xsz 6‘0‘5
rhdon 25 8 Jl Slo pslal cpl ggerme ) amd e (LS
L(OY) Lt Slad bl g 4565SS zalgs aule BAICALIN

S i 9 (S (BSGSL > BJgs by 3,8
Sl
Sy 4 lul g 8L plgd ol
2y ol b olgie 4 s 4 o)) gl Sl daw
clsd g Satdgynn L b ot )b s ogde wslid

Sbien 5 b bjlisynlie LSyl I (8L ol


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

el 83,8 kas (SoriiS s 1 3l dlge )3 LS J b Jeb Ly S 5 3,8

bl psleS b (uiWlpeS cots aiile plaspualy (VYY)
ol Y Jgi2 3 o sladiges (B 48 )istS el aln Jol>
5 B0 slad 4 SIS Sl 200,S) clossl (g perly slo by
(V) 5 o oalyh 4nlg3b iy i L Sl el

ool Gl 3kl 095 0 olus] o ladd lises asc]
Ciliseo ldllas )3 wldses o Jbo g o3l Slopile (s bl
Ol il coe Jgds 1) ol maiiuse duglie g At (oSanl )l
Sl 4 coled )0 5wl dapatio 35 Y Jodo sloodly 3 SoSenl
(VYVY) 398 g0 yomie dluge iz oloj b 390 o)y (28Le (slaaly
ol (s sl ygesl (sl 2kl (slo S5y 029 cal ke
Ol pfitans Auglio ISl Ul (6598 plidgas sl S0 5 or 5]
Sl cnl 2 0933l 295 ol (b sladnog gl Sl g Sldlas
)3 S0y yess ol 4 bles g B)LL e Pl 5o s L
ol S o (e Sl oo 3 Slge Cdlid 5 (oluj g &5 (mss
DI 35 Y Jgde 3 0ad Cumpd OlS 5 2 & &5 plan (ill>
il sl sldpaly (65555 4 g e j9d Sl ©jg s 0l
U8 el (orlemns ool b a8 Lol gl S 5L
Shb g ooan] clasyaly (W) w8 e atsp BT ol
Olitde drwgs 0l JyuS Giale) (ly yegige Slgid slaaSoisS
b 28 o gloo,Sag) 6505 @ g GgmbinsT ply 5o 5k
b (95 28 clld ol B og aalgs S sete JoSe slacibys
A oS (SSle plowl Gials b Jdd ar 0 amdd 5
(£3)

Sl by jamls 3 3,8
Plp > o8 SV g whdgn 15 Zobaw 5| (00elS (Sl s
il gl (Sl slo i 5 Lo atipd SleS p Cllog
acyjonls 1 (52938l plie 4 (2LS adgid (e 39
5395 9 (oo SlaCujouals ) (S8 cja b gaw oriS Mol
5 OS5 ol (rieke I Gwrd g NladS 13 bl 0y
Curcumin .cul o3 &)V i 0 byl ) slo)Sg5le
0l (Bymo auwide)l Kbl 5 by jamls’ isu )0 Y Jado jo oS
Slod & )y S eSuple 3 Slsid cuple b S0938l oy adlllas

M

S5 ol s oSl 5L 3 42 5 5t n oo
ool 0 il plyd d9580 9o (AR claJie 53 58 5 4
LSy o & Jodo sleodly sles (35 Baicalin (YVYASY)
Pl 53 138l oo Jal38l Sl 2 (stse ol e Sl SS9
Gl sl bl s a8 cal ol oS g canl o3l L5 xb
0F) 515 0558 (15 oy ol s S (6o i

Wle b J 8 (LS sleolas wyile LS5 5 0gMe
G b Glajmaln Oy 4V Joio )3 45 kgl 5 )5Sl U
L GlS SIS 5 bl s sl olyis 4 55 walesd
ARl klps 3 1) 0ad 5 slapeeys plgs (b YL (Slgieo
Iy Jod b0 ladigy sloo) sladyaly S5 L1 5 Llosls deue
(1035 3 1y by ) 35 iapls 5o (V) 45 s g
ik 2l (aBlofl sl JSSgy 1 29250 (JsSenl sy
Olis aalgd ggezme 3 (VAT Sjlose Jlgds |y (b slranog
ot daS i b geme b | s a5 oS3m0
Sile (g bilSgn e (I (o)e slavigy Sbx
i ooy pp g 038 s |y by &Y Ol a0,
(FY) a8 (o0 )8 Jlail o )31 (5550 (2950 45

oseVsad 3 olel ooy 5 LOKS @l -Y
S8l slaptuw
oSple (93 pledl CIB > ar da b (L (93938] 0gs
SlosisS puss i gle dow (gl oaLe] Oleie 4 d> 9 Sl
SSLL gV ey > digg cdale i )l Las"j 2,55
Wlalllas &S gysbo a4 )y galS Coonl b Jed L b odds 2]
JVosl lojb olgis a1y (i 2o pd ¥ G +/0 sdgame (slaclale
S Sy b 5 (25See Lo il le Ol5 B Sl
sl cpl 5l phe ISl Wled,S Bme Sle (Sojd
B Pl 4 Sy s & js 20y & Y 5l i Bses)
P IS e (Jsb olSy bwg Ol a0,
335 (o0 55y oS ple ddels Glaldl g (igml s pesly St
3903 dyasly plai (dgyim cunle dnly gl o il oyl

Ll ndi 1) oo Sedgyien Ol Wl e g il 6,550


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

So9ye Ao

(VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

Sl IS L 4 wad o ol sl )5 e 5 O] Gl
Ol Jols Coghi b jida (20 sladign bl )b I dawgie
S Coghs (o b b ) b Sy (S Cunl B (1S 5le 5 5kS
b g S pp okl jlad w5l i slag)liS,0 « blae j»
dy90 2k 55 (BUS Loj slaase (FY) 3)b olyen @ 1) (Bl ey
Curcumin s EGCG o359 4 o Joi8 (b 51 (g )l .55 )l 3 dn g5
Sl laipsy 0 Sy yed o) dxiwe 5 Ly 1) SOy bl
0529 4 2l S5y yui dbml Jloinl g (6)58 (o)lky gy ol ) s
Jols e cpl alS sbadpnly 398 (L)l (ohE Slameys 5
SRl b clitie (615)5 4 g ilo dgunS ) (uiVlgsS Jlail
Yo 2)Slas o)l 39300 srodly wolys o (V) cwl K
5 5 o Rld 4 (Jed OS5 ol placyjeels ©oe
Wl 3gaz0 ylizmen CSKGUL b dunlio )0 o b cldllas jo an
35529y ol 069y SIS %5 iy sl le sanled Syl

S o 2wl (2 bz 3

LM g pogial I (S law 4> 3 2,8
5 ehgld (53l ST ol D oo 4 jagl (WIS (slalons
S i oy g s s JESLa 4 St
Pl g Gieley s s Jloin 5 9 St 8 51 asels
5 S 5 ol cokdd 0313 i ) gt 3 45 665 lod g sl o
ne Bl (S eny g Ly pgllie Jlas (92 (Eite (Sl yrae
IS8 oleis 4 Y Joda &8 Gallic acid plesl S o Jos
gl o laglow 53 @il Byme jagil (W (gla 3335
03l Lt Lyl ol Lais | olpen 1y 09,800 25 BT (20
o s & dided Sg e Sy o cul ol Sl g ol
(F) 8 oo )55 1y alyld @0 iy gmsl il S Sty oo
olyon ¥ Jgdo (sloodls illae PPropolis Jeibil ojlas (55,5 o
s P8l g lidgure 58 08 Jaldg pesial oIS (o L
ol & 230 (Lt g sl 03)8 Sbml gle 4 Jod LB lide 1)
lbailols wlio (A) cal J5ke Suul b Ll L S5
polie )y Sl cuenl 15 ol > cbile sl s (),

(s ) adyl Sl 5 S 351,83 b S 5 el 5 e

WY

Mg M She ab 225 Glacw) 2 S5 ol pledl 2900
pe Sy Gigl ply Sl as B L albcyjsels
Sl )5y 5 cpmelsyedy 15 5 o] A ol ol bl o
el bl il dae )90 epdge cnl g ol 55 & ity
0938] (uidgl 03 3 (FV) oo Az o |y kS 423 5 (s
Colld yjesls b Kl sl 4 Curcumin &l 4
53 B s IS Jlo e 55 9 ol o33 G381 (ol 51 03
SxNS 4 sl Sl @l cplcand 0,8 Lads 1) s slie @
e (OA) e ol ) J Cenj slacsly Siuul
skl Lie Curcumin Seoliydgisd (il Jbb (6,5, 4
390 STy (Saivea 5 conl dbrl g (09,50 Sl S22 sl
(0%) el 43,515 L)l

o bodal 5 Sded glaawl Curcumin Gl 3,8
ey o Bl begjeelS Mol gy cwle  slad el
S olaie 4 Y Jad» > oS LCaffeic acid phenethyl ester
slacsySl ply ) Sk s BT wrd S5 ) la gl
o> L Streptococcus mutans aJgl slaelidon o 15 (Siuwe
b odd coti la)ld )3 (350 @ sl lan S plgis 4 g ol
(DODF) dad e ik eds JyuS Lilay, L slaalels
» pledl plKin sl ¥ Jod» )3 &S g5 len 55 Resveratrol
Iy Jool Cpo .l 00l dgupo 1) Kl 5,Sae KoL 1S ylo
Sl byd 4 o mesi 3 GjgelS oSl @ lgice
S5y (5ol el 31 e Ly llindle g (pgmalioly S
L ooyas il odlel il oBwd I (YY) 65,8 5 b s
A« jgaalS I 13 51 i Quercetin b sy aibuogsly )
bl 5l Jols snlad A8 o W] paoy Cudbge 5D 04S yuasd
B o 1y adol Sl plSoxin] Wlgs o 5,5, (ol 45" dimd o ol
Sdejlyd 0 1y Sge (g)lul (e job 4 g odly iul58l asd YO
Sgrke J 7S gloog)S & Cud 203 B IV (il ) )
lom sl oo g I s Gobo 5l 0 Slae )]yl iy
ales Job 53 paey landls (Sl bis 4 e Siileigy
LHYFADY) 25 0

Ol 5 (B Jgde p (Joid Gl 5y (( SSlSe L ]


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

el 83,8 kas (SoriiS s 1 3l dlge )3 LS J b Jeb Ly S 5 3,8

Caols b sohw €l (0 plie IiSa» dhuly 4 oy
35559y ol le3)S sl slhae ()5 3le Cunj g ST
09l 0 9linST il BB sl 0gill ()lal) Wl
ol (o o yids; (BV) 39) Jlod 4 bl jl oS jge (slj]
oo yisy Y Jgd» ,o &5 Laffeic acid 4 (5508 <S5
Sfes laSola Jite (63 (b 59y p Wload S g
Sy Gy by ol (ezmen lodly Sl obsh ws
ol 5 lod)8 wald S5l (nSge Sign 1k Sl
S Shy el cudil (S5 ond & W U Egse
() 25 e il (Shb 1) St 5 (Sis
@dy Y Jod & Propolis sl b @Ygame

o cnl 4 1y Cumal (%00 dn 3 el ithe) (slady)lS
Sty ozpan 5 581 15 Ul 8l atopllss 0 Sy ooy 58
Lz al 03,8 (31351 cilanl BLLT slacdl oMl Sl o5l
(Y0) aiwn (5%eal 5 oll lozen 290 b aalsd
SlaaY ;5 (oo gl o dimd oo (LS (ole ABlgS g germe 3
byl (sl sl 4 yoxie «(Jgid sloog,S b peky b 558
el poogde gohaw cpl 2gde N> ) laculls
S5 2955 12 (Sh Jl (pials bS] (sla 1Sy > S Lie
I dels @l (28 guen (ol il e oy g
Coenl iyl Cuise sl oS CujeSee jon 5 adsl Gamslissls

Sy Sls

2l 5 U 1 Cblin g el il iy 53 i
Cppo & wb S Jl Gire Bl by p BJgS (b
Cygo b wh g (25 el GRS g whdgn Joaw 3ol jl e é
Lol gl il e 51 Slstdy 5 (3N Syl ConS L oot
0dd Ao 35 Y 5 ) Jolo &5 &5 len S o Jes
Cugll 9 09 phdgn 45 LTyl Jlee 35k il LS 5
UidlS L EGCG Lo gdaw > a0 Jos 00 Jdzo slaayy
Sao i ,lee 5 Streptococcus mutans  wi¥eys (sloyeSl
b Oslidlyines S e el il @l (Jolo 2B 5 peeh

Y

(¥9) 3513 45T el g jgo alasly sl 955 9 )15 e
o ome oyl e is)ly 9 eiMuw Sy o
5 b isylg 09,5 0 Y Jso 0 & e s sCatechin
B ey y90 alygll JoSa b (S0l lgie 4 bloel M
(il Gladle 3 e gle gl Gy S
b duolio JB ©jgo ) (ogian (Sapg Clals Gemlidlise)
slaeld a8 wad o lis asl pl ool ooy L wlsls i)l
BT 0b; Jlaslay 9 a8 o cblis Lo pglaw 5l Catechin j s
28 Ul Brte glagd (b (B0) 1S e dbm] 3 plidon Ao
LT wlons S5 Wl K slaagislad Lise Y Jgis
e Sandlio 35 b oS plRR 1) oy 15 5 (ygmlllyined 35
Olts 4Bl cpl wles)S Cogl agdlnd (igmgeyd )3 i)l
@Y garxe 3 whsls 5 (Jb ClS 5 le 213 o & a3
0,10 dopllas jgy0 S5 L(Vr) Canwl (6350000 P8 aidge il Sy
03,8 )15 (SloaiS loel gl ( Swgy I R o Ul i
Pk g gmYse)d )3 29290 (JeSeal 4 Jo (e )3 bl
Sylslinl (b SLL bla (6,555 4 g s g 3 o)Ll cldllas
2 el sl @b ol (Jb ol b (M) djlee ey )

ol 00l asuin jeb e Ll Glilllas

SF 95 390 9 Cilponl b lnbay 55 B35S (b 3,8
28 N5l sl 4 gen lipl g Sl slacikal
Ay sl Jlo e 3 5 008l polie ldgn gl iisls iy
ool S L 1y e b () 5 (SilSlo plSnial ¢ 53,55
ol 50 (Jeid aluS 5 b golaw 0,8 b ele ¥ Jado slaosl
il cnl & (205 gl sl opglaie i (63,09 Clgie & adlas
» & Tannic acid b 0,8 )b Jele cdiges (gl Cuwl 0ss g ylao
slajly 59y 2ok By Sl slapiidg 095 ¥ Joi>
Olos w4 Canl 83,8 donl iy iiile aid Hlsle b el
el sl oS Gl D) @Sk s 9 (S3)s 2 Sk
4 Ols dan 8 il HlE e lase (Byme )0 polie el 4y oS
wb Sb by o TIGAIAV Jglaze 5UT 15 (¥F) 59 00 Hlos

sladise dbool b wlodds 5)l58 55 Y Jgds o o5 Caffeic acid


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Sogye dlie

(VF+0 cudpgud)l VA dlie 3 0)90) oyl a5 (S pole olisly (S5l aloxe

ol oai o3l L5 (il odlal e aaw () Lisw
sl By iy (oo S ol Sl 5Ly eclle o 5
OBl &5 sl ol g cp Sl g (8 slagnSan
dge goad g &gl (Sdivea Wjloge pald 1) g ySl (Shies
Prie G dw (oldon ST 4 Sl 3 Jske @B ek
o3> ioled Jgib (b b o (g3l odle] raws () s 4> 3945 o0
Olrosd g ol oo JoSuly slapiian 4 b Joib y cuwl i
bl podf coge & WS dbul oulisn Jg b
5 sk cloSon ) @bySh Jlatl sbolSil gl 565
5l sdsn daylys opl )0 09 0 lagySL sl LialS s po
s oSlin sl sk 5 083 3 a3 camen sla b
Sl sl S SloolSils o 3y s it
WJosek Jlle lTil b ladgd ( gsezme 53 280 (3L
() 55 e e b o o158 35 o 5 4] S i

5 03,8 Lais 1§ ool &Men il 13 1, L gebaus Uyl )
Baicalin wges (slp S o Slutin ol yie, 201,85
o.); Laos s l) Luuﬂ Cja.w u_..z.w ‘uj‘.!b.) dhbp.l.&}u )Le(o » 05)'1&
cblis b1y byl as b e 26 gl (plpl ol
Olylg g0 Ciygo 4y (BY) ALST 3.0l Saxe glacdl SOl
LIy o Somlidlyiny (oialo b Stpog gladie 1 s sl
e Sagd ol (Jb ped 53 sl 03,8 bl wligld il
olyas &S _ilaj 3 4 clod,S s |y cpgmealsalyinod 1 BT U
Sl ] i S (Ve d0) Slaid) IS 4 bl claSes L
0,5 48T Siowgy 1 63Ky (sl JoSa lpie & LS S 5
(V) Cannl (55908 Soly 3,lilial (sl s L

NS s st gt Ly | o alis gl
Sgey Jole el lsis ) Jgaa )3 45 dagailsily ol
gle 3N 3 o ye slan dbul b clodds 84z (3NS5 ye
SBugSen 5 o> GhIBl el 4o pln 1) ol coglis
5 il claasl (YY) Spe YU 1) eslies clacsl
s Glayely S wmy e pls k), e el
oY g wmde Gl ) BSLul wb ol (pasluwgslyy

\Ai

a4 o s Soled Gygo 4 0SS (YOF) w0 il
DS hy Ue o 48)S S8 JsSob b 855 W ys b
Slao il oo dgdume |y (2l Sk (Sl 15 oS (596 4 S o
s Eob 5 (Shima «ales 3 5 WS oo dbml (Sen U9 b

S (0 )l ]y

Y g5 U gedanws p9 00 JuSlS JoSaly ¥ 0ol -0 JSUS
g JSWS (T Jlpe 1 o 5 g s b


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

ety @3yShos goriiS yass 1 s Slge )3 LS ) e Jotb Ly S 5 5,8

i Sjatiunl plod cusdi by g5 09 (65,5, 80 ;5 Baicalin
GaoF ol Jeb b aS gl wal ool lis bl byl b 5
oSy 3l Ban b oat)] Jus o> slajedly (sl cenlio
Oiled b Jgid (L bod gjlw oabo] Tokaw o Cuowo iy

b g8l (S ialS ¢ oSy oSt oo byl 3 a8 wiloss ool
oo Lol o L] )3 1095 o oamlive wlidgm by (b dgdxe g
bis @ cole bl clappBgnle Wy Sials g Le il
oo zolaw unly Chow iSy 0 Ned e e 4 Ceodlw
‘hbd);‘flg JLa;‘ ¢J9§..l; Cgu )y OKnl &S Lgud o 019D &ilw oL
o 4 Lol jgy 9 S geox 4y ploilpes a3 loyods ol
2

I ll
6) : Biofilm \ Dissemination
| formation | /
\ 0 IBacteria j ‘Q

Inhibition of bacteria
attachment and biofilm

attachment

|
T . 0 I ,v§
Inhibition of acquired :
pellicle formation Q lQ Acquired pellicle
1 /
)
S _, &

R ~ Enamel micro
e B | lesions
Salivary proteins 1
|
Polyphenoltreated: Untreated
Strengthened \ tooth surface tooth surface
enamel \ I
|
\(

\
“

B

Decreased |
proinflammatory y
cytokines
production

Dental plague

*—Inflamed gum

Healthy gum

L gd oy dl Sy Ol 51 Sl glod -F JSUS
PW] 9 o‘.ﬁb CoMw »

dlgo 3 pleal gadyal, g hagod slae iy
PB4 b s (b )b e b 15l el

b 58 bl Giley 5 Glald) ogud g Cuns diuly JoSIge g9

VO

clible SudgBon 9 Sedopin cuSS plp 3l e
s e &) JoSo LUl 5 6,50 @luS g (YYVFDY) S e
5L pollio S5 ylo culled e L Resveratrol 4 Quercetin
0133 Gl (sl 3 > 1) b plad eqlipnsST o il b ablia
o Colsen b ooss jle oled L odd gl gl il
L b Jsd L oS dad o lis saled ) (YANR) a2 o d9u0
5 5k el ploj op yob a Sl i ol S8 gunlidlyine;
ooy (2l ) S (e bis 30 ) Jladl v (So)lSe
2 lded (b omlidline) cladpaly sepllss (6590 Yl
Ly Aloals 515 enlyslone 5 sl laan S 5l Ak LS
leann ¢ alad Ao (gly ylioren Lol cusl isy el dg2 50 (slaazdly

(FY) Casl osile (BL 5%anls 4 0uiSTy,

S 1S g Sl T 5l Shos

ey > 6l Jelge I el slagusly 5 g5l (o il
Cpmme ol 2SS cdl plagiler 5 culy (Shen
b sid g el 008 s g Gl (5T o Shg wisdise
P Splz ojluge Cuenl Bl ofg 4 laojes ool 3 1) Lo
ol o 0Ll

» byl claosls a8 Propolis slaedysl,d 5 Ul (slao,lac
9 phdon Ao A1 a0 ad (glb eV ges8 )0 0ld CS Y o>
o5 g 4t Old! ials coge cules o g Wledls L oLl s
ab xSl SlSy g (alS eyl (V1) wlead S
Sl Lials g baus,Sio 1 (gilwolsio y3l cuwds 3 Propolis
Ol @l ol bag¥sed (SoSenl sz jn wlodd (ow)p
ol Silads o 4 & S (Fr VFVA) A0S o Hladn |y ladllas
Sty IS 55l S5 o o 51 S L o am
@ o2 45 (bl e Glagnlse Mg 0o g s SL
Lz y» LCurcumin .aGS o SoS ) Coodls 4y o1 g Lo 1 clslas
OgeYgar 3 il b g9 4 Canlus g (658 S5y Jd> 4
dh’a‘_]y’.é U-Ll dh&}oj R P )‘ L_,’SJ uw Lol ¢l Dl).o.lb
(F1) 298 womone (bl o JWsgn claojes > )5 wx


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

So9ye Ao

(VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

S22 9 (F Uil oal Slasde

bl oloss (sl Siag Lol )5l o Logae bn S8 s
(i 2T 4y ol o Sl gl oy 2la Al (g g8 )5
Sl &8 oSy s ol g 350N () sl > Sl M
Y s & a8 ples djleie Jledd | gile b
obckel J s @bl s @ wolul e o
9 iy salels )3 ohy 4 ClS5 ol )5 slacodgie
Sloi oo jl (adls laiges Curcumin Lygy o jlad 4 b e
Sl (1392 1)l 2529 b 25 9y Jlod 4 Cadgine g Cuo)
Wl IS sbel Jlesl YU g )liS)l » (sl 1o
3 olyer 4 |y (SSle (olgd a5 )8 A ojyedd
Cygeo > 0l Jote Ao Sl (S alde sk 4 (FYOA)
e b o3l Laals ]yl ploctl (Kol wlolo b gkl
(ANY) a3 o ol 31 Sy e

Jb 3 bpille cpl ol 3pmly piia o) cpl
ol g ylae €« M Q) 5 cdale S st ol (5,5 S
S 298 (gl (e (Slaailelo b Joll L gl je Sl 5
e LinlS Ty oy oxiyojl slaoslesdly e 5 oy sl 1,
29> (YADY) 350 plos] Sl gmalis yorly AT,3 4o o
4 0,59 onl 53wl ghlae € Loie slakigy dboul 9 cu
el gloabanly b (pdye g dul b usVlgsS Jlasl (5,58
O 9 e Gl 1) Uy Cplee g il iolay ol
ey (VDY) WSe bis |, clSp b cawj oJo
sgae baghey cnl 3 )15 )18 €gnnliyoukisS 9 gilo A
regge Spd eSepeS sl b el )3 b (b (38
@ 2 0938 (FY) D900 mdad Raly 6580 9 b I sk
olej (938l God b Byeulyy )l Sl cuenl o (L K b
o oM 02 yedy 113 )5 IBI ol s g ooy g 42 a2 LB
sz pl 1) 355 b el pY 55 il 9 WS Jes
390 3 (TYXYF) S bais s cudlage sl SS9 5 (Siloge s
WY Jots gl leedls & daagsoley g i)l
S5y 0l g culio mab 4 (2l 2 938l slow (S 0rd )15

(Yo de) 59l sl gV g0 5

V&

g 4 Y g ) Jolis 0 a8 Lol 5,500, Jla 0l 0aiS s
il plgy li8l Bua b Kes clodds (5,155 oS5 9 o)
oS Ngdioo Jl3 Gld Blge b )55l g ) 2L
[WIRV oU9§ dﬂf)l)é & dl439§ 4 ol C).la.o €y LS}L" oalel»
rlstlyn il Sss saslxe (yme 3 Lo b gle
e (i Cust w90 EGCG L Resveratrol «Quercetin
ol 15 g 8 bl 5 WSy ulie sl ol
Sl b gy 8 SO oale Bb Jb ol b g
Caodl a5 gldiwe WS o dbgl IMB| (555 a0 peady
il ey ) Ssil Jolio b (Sialan 5 e (il St
o) 90 il €S gl g9 )0 pleal g Dy, (WY FANAAY)
b Lgdie 3)ly Cajopels b Soail cpealy o bass (b,
cdale o5l 5l e (aljBl diz pa 98 2l Jluky g (mdge cllad
Ll o)y o 1) cow sl b (Solke 3,Sles > M3 jlas
RS ity b la el (5555 0 b iVl JLil 3 asliza
e (Sl 5 (29,50 28 LI ple opllas (ol o
(VXEXVEVEY) 1S o )5

el €y slaekd 5 (odaw o tdg? )Sh9) (rage
Tannic acid 4L L odlebs Jols diej opl ;0 ¥ Jodz (slaoaly
ol wp 3Sles & cuwl SHK l5eus 4 Caffeic acid
SbSIed by cnl Wb 9K WS g (S WS
S S Rs Lokl @baY (b b 638 Slagdaw y odd cos
S e Dol atwlgd b Lol P8l b g (6 Sh s g SlansT o
» Caffeic acid b slapld Jold 059> oyl jasls cladiges
boosds (giloybfole aile and Hdle L poslis Ti6AI4V
S 3 &S cuwl Caffeic acid ))jgus sla yiubsy o Tanmic acid
(FYXFDY) a8 o W) 55 1) Sgm (51 ol i 3,190

| Sgd e gole €0ebg )3l gl s oo il
Loedd (gl855L cliwd mudS gl sladipl e
5 Sloais b Wldsn oy Baal a5 Chlorogenic acid
S 0 3bu) psllas iz (6) 3l g osd S iolay Jls e )
Cabl ¢ ooy slayld loic 4 ogdll (iE 5 0gMe dadilols oyl

(FF) 05 55 1) yhad p (2lg 3 (mdge oS Sygo w28


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

el 83,8 kas (SoriiS s 1 3l dlge )3 LS J b Jeb Ly S 5 3,8

by SS9 551l gl e

e sl 5l (S0 Jgte 3 0nd (5538 (slaodls 4l
SrSok g olend )b (Jb (b (e ladloles dawgs >
Sl wiile ool Sl canl SluS 35 ) (2985 4 365 pmalignsST
5 Mk il gy b (el ladlasly b (oye slaisey
(IYEVAY) 22 oo il 58] (g Gz Oygo d ) lge (] STy s
@iz G900 K 55 Ggmlizperdy 013 b B3k ol 2 958l
) oloj o yobo & (g o0 CLIE I e (lojly ) o 1 e
38> (Prialitel gy pl 12,8 Lad 1) (Sl Jgda g sy s
labaoxe ;3 (g5l 0,35 aiile bl Ol 5y slagygasl B2k
ool g eabidon sl tlle b olyen « SilSilogeys g Jbl L o
LFNEY) ool 590

b gl L Curcumin Al SWSy «(sy9 oled 4 4l
2 e b SOy e dbml Jewily (2l) SOy cpols i«
0SS S5y i wle (2l gasls (b5l ecnlpl ) 1) Laese 5
)l 0329 Cuanl 4Bl QU (pm blpd 3 Cdlid jadld 5 g
Codgame (pl (uiVlgsS o Cots JSUI Ll gladiss 5l oolinl
Y Jods 0 oS &8 led cuomen (FVFF) aad e il
oo 5 odlizul 3y (clayld 5 o idsy Shb wusl o]
5 Ohle) St 335 (o Mojl oy joals b jogts] (XS
Iy caless g ao (SYeb 3 Slas o b cunl siome §,Li cubls

(YVNY) 5,8 ynoudss

028l sodldy g Calw
Sbplotil 3 6 (e dga e I ()l 2]
e o b G ol 45 3,13 329 i (sl Lol clod 8 IS
S S5ay 5 ol §) 36 W b seSanl ) ad e L
b g Cod pie b 53 g Cand 0l ooy alex I alilej]
VANY) ol 5,15 & (acSiuily alosd oo riopad
phdgn Gl 3 Cute lt & Cutl drg wb ol 095
G g (S (nlS gline 2 Ll alislofl Ll 5o

A\

S5 ool Sl yrno 9 (S (Sl gm0

5 Sty 5 ot (S350 3 LS (sla s U 35
ab 2 b oS el je g Cusl 0ad 2ol (g3aake slaojo>
g sl pawyi B Y gV Jglis > edd (69,5 (slaodls
25 ey ol Gl dw Gl y b 65 e
S o St Sl 5 ol b Cluls s
b Ssgul loys 3l g Kosib ol g Szl 5l e
3l o2bel a1 Sglise llando &y S y2 &S (s o ylS g
Sl b Jolse ) edlaiel 5 Suuib bl e
5 2o plSl o (Shpmget Slals 5 s Gob Clels
b plgd 048 dgizs Jolos j (glails cugly J,uS 50 (g)laaid
b oesslbugtlyy Wil SlSy b Shaly gy lad 4
Iy Jlasl g )Bsle 5 djlo o yylub 1y ok pud &Y Quercetin
ow slapsey dile laylyd (0 (YYIFDY) dad o il3dl
L Quercetin ylas Sl o1 cla g L 5l edlatwl « Sl
oliel (Joibl b ol e gb o Syl j> 05 4 (Resveratrol
coymzad (VA=Y ) ol ooly L 1y i gl zle g Lo 4y (S
Co S Joloro b g a8)5 )18 alyy plopy cod oS alaglis
dlmd.}; s> L EGCG L C)'Lol Blodss o3l 9 g Comd 2w
& G Sl 5 o iyl S flo g 5 55T U
(FR) 23 o0 dgus |y e

d9l> L;Lmui;#})b )\ odlazl ‘uf“\*“’? <YL gﬁmﬂ) L Ol)laﬁ N
Jewilty Ul oylac b o dlasyd slaayguis s L Catechin
cge bl b Il o 53 g 03> alS ) sldsn (ol slow
w355y 095 )3 YN e XV 395 o yomml sl yinny AT )3 Cargis
Seolisdgigh loyd (68,8 4 b Curcumin clyd g5b 5l oolatwl
wphdoy Lials o YL Lisu sl Curcumin p we xS b Ao
Las oyl 3l plSocil a5” Jbs )5 ol aih besTy b g ye
sl b 0,L)0 Y Jodo slrodly copl 11 49381 (OADA) om0
$55,5 4 e LCaffeic acid ¢ Tannic acid 4l p )b Jole
Sl Jords) geos &l Fan s Ciarl il 3 1y gl
‘) Uf':)?& ).3‘):. ) C,msl.a.o ‘d).Sb RW2) )Li » 09)'11‘— lmw»y L}JI

5 blow jl oaiiS joue (sla yisw ;3 og 4 Sl cpl g Lleals ilsal


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

So9ye Ao

(VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

S9y 2 oM Cull g lajide spl wlie Ll &

gy glads sl LmOT plgd bas 5 odzen (slrawsn
(¥¥AY) casl ol & L;bli‘ﬁilo}i b Jasl Lol sle loea

)l el iy
9 350 CdSs clasgee (2lS (o Jsid b olr 2L
b Bk I LS ol s o ) (SS50l0s (dly goite
03,5 3 by 15 )Lt e o1y sl LIS 5 iV gg (slasiSl5
Ol il ¢y ol as g Gles Bl coles
dojl55g s slae 5 I 5 (058 Slaige bl b g gl 00 o0l
diej 0 nlyd (35598 A g0 S |y (SMS 0y S e Juad
bopasbuwgilyy & ok ogbe ewlis gle Suul,
poldo yobo & alie Jolge o Resveratrol EGCG «Quercetin
S (YYIYXONY-YA) Wlodls dgo 1) (g pmen &Y (g)lul
ol Jolis iy dagi yioS o Nizyp (iu by slaoje>
(ol s cwle SSles 4 ol gl ey jeels
5 uhgb blze Lis L jegul (M5 plow slagigsVsesd
0Pl o) o g 4 & dis (g9 b cilal sl idy
Jolia [(MIFFFYAY) sad o Bl (5o)05 0d g (09)See S
S5 a3 Jhe pleidl) Glgie g aad e L gty 4 )
sdn dloyo WS o0 B (] (Sl> Jlbuns dge (b
OgeY50)8 ple b (Sl glacs )y (3> S 4 analy byt
slp adals (b gmlinns] plp ) SIgid (giloylul il
Carge Sl 1 clmdslin aSo 5 el 5 ok S tula,
4 (Sle dalpd Jl eS o Wgd o plgd b (wlid o) cipnd
5 e 5 g b & Wb 385 Sl Gl ek
o2 sk & (CujsSge gl (Supmg) (sl glasely (Hly Sals
S5 soyp ST By aS dmd o ol ol jg e e Ll lej
il oSt (slo g b Sl gl poalyy (655 4 aile ol 4y
dawgd oMb 381 0 &S Jb > wlgass B s oligS
ool Jl5 e opslate dix (jenslS slaable 5 Wity
I Jus @p5 JSS e ggeome > &5 b3Sy,

A

s Jae (63838 & gy ol 5 Cans b lid o pae 5 pled
8ly Caodl Gl gly b SLL bl s 5 5 )lkiol 465w
a5 3y 1 8 5,500 3dgn (1Y) S 1505 ol )
Curcumin 4 Tannic acid 15l @lS 5 S S5, 6l 0pS ),
Lga gllasls Ol psi Coge (oli8 Sl 3 Cunl Sen &S
Sl L1 S0y p sladed (b 65 4 o)l o

(EYF) 295 o duogi sl o ot

S b awad o sl 38 Y Jods sleedh &S 45 len

gy LS loed wjes pl o pSKadn b iy
2 il dyluilinl lads o ol gla il 1Sl dea g (s34
dLbJﬁl\’”g: iy (Gl o3lel Ja)l).w I):) ol u_zliwl.oj sl Jis
ol 9 s ey Al e )3 pldgn sladsS 5
(OYYF) djlo o Yo 1y 5lblke plowl g wubitune dunlio ¢ J9Sonl
chale ol sl > ki bsd (b J ol (ormen
Ao sials byl 5 Sles (YL clacdale )3 g At iso il
3y90 30 0339 4 cde L b g Jare ygy0 Slalllas diwly )l o
y50 33 059 & cdid (SBL dgnge clodld j5 ()8 Hais

S lalyd cod 1) ) S 5 cudlild 5 ) Ol 2L5))
S 5 Wle ol o3l o (o) sunl 4 g5 Mol oS (6,00 g9
Olawd pedS” L Caffeic acid phenethyl ester wyl,qls L EGCG
obe Jlenl lapuwsStl 15 g pasbawsslsy b Quercetin 4
i S 5 115 (sl b o] o 5 53 b oS58 b
(Yo FV) a8 e bl () b il 6T &S oyl
Streptococcus mutans g9y yp (ol 505 9SG ol o 0gMe
Jols wgSuin slapldsy &5 b 0 ol o2g Cglase
Streptococcus sanguinis ol o 45 Streptococcus mutans
spgw S Candida albicans 4 Actinomyces naeslundii
s  Staphylococcus  sladisS  aile  cidw) Gl
3y90 yiaS JWdesy slayjsily 9 Porphyromonas gingivalis

aod o L Y Joda slaodly (pizen (VYD) Wlad S )8 ds g


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

el 83,8 kas (SoriiS s 1 3l dlge )3 LS J b Jeb Ly S 5 3,8

2 b g 2Rl Sldlae j3 wa 3900 ol Wledly il |,
Gl g5 S, g sl el 0 IS (il sl ol
5l oolatwl codiws pe > Geb Cluls jo a8 o L dle g0
09)5 4 Capmd (e Jlasl ()5 0Le cpasbingily g 4l 2 poul
s Quercetin ¢ pisred (YY YY) cuwsl 038 bl s
dlge b ol b Sioud 5l 56 wgllael T Resveratrol
Sosl g |y et o e Al Sdgbl (god g Cand
sl )y dedgw la JoSo olyie a1y lagl g wlodls ialS
(YO-YV KA ) S o gplae Siidgnl o ol

b el g )l Cany e ¢ Slas I ol LS
LSSl LB B yp dy90 03)18 ok 4 58 b Jed (b
g oo 5 2Bl 1S Sl gl & cud ol arg LB
2 Ml slool ety b Jgid L oS dimd o Gl (godaie dnlads
> g Ngdie 485 )54 Gl (dj dge > (Bl ()L
Jio ly S o Wl 35 ) Slns] (1l g bl (la b
olyor SlasT 51 olys Caffeic acid p oo Sj6 slaa¥
TIGAIAV  sbaYyj ghw » 1) Jsho Bl cunj b
b Sl Kol slaailols il & piomon (DY) Wlodly L
Gl Cawj bas (LS o 1) Saiwe 3 Slas 200 EGCG
ol eglllogs b byl acpl p g3l (YA) Canl anisly Jlos &
5 oluls 1) paslstley e el el
gy 4 aidly ol ggame 3 (YY) Casl 03,8 b (S
Iy s (b Loss jbs Jole Shis slge b o)l (VL cudls
A o lds

ol Sgtgn g spliy 0je> (Ol ye Grese
alio (63, Slas Catechin y it b i )lg o olio sla s )
S Jb 5 awloals (L gl yine; 115 0 wlgle (sl sy
Caolh oo Olawilio gy Llyeld mdw b cuSy5 o Ul ojlae
Sl ey Sk g 03,3 Casi |) plidgn 15 w0 5 (pgel il e 45
il s sy 5 AT+ D7) sl ook (23Sl sl & I3 o
Caffeic acid 4 Tannic acid b oads (gjlw (ol (slo jidigs 59y o
5 S o cbls sl WS ke |y pldgn kS &

lodyol wal3 (spony b (osls ¥ 5 (dlp 35 st 3l

AR

Sjloe Jlgen |y J5le a9 (29)See 2o S sladlgag
25

ol slaadl, -

)90 L)il & 9 | stbJsb » o.hﬁd)ﬂ.))f dl.tbb.)l.) ()"L"‘ »
bl sl 0jglate Mz (6,509) (AL (slagid (b o w3 e L
P b cbblbrne g ShusT ol (Sl as s Shee
Olyis 4 ol (i85 5teS (M jugai iyl o0 el Lo Slgo
oo S ey Sl 2 s 5 Sl sl € carley (slaspose?
S5 ol J es BB Gt 2 48T Glise 5 pongsSee
B Syorh Ao Ag5 )3 wind oo (i) Vg S S Rg
oS bl sl iR S e dbul Ml el
Lod o ilS Ty o5 Al 9 455 0 wby |y (Quorum Sensing)
e anlle 3 1) Glje SIS Glapusuysle oloj o2 g

o ydas (EGCG o359 4y) Catechin «uluS 5 opl olo o
sl s jl Jols anles wlodly jolaidl e a4 |y aikgh a o
phise S5 EGCG o amdo ol aBiljl calise
Iy Jobw )8 (syeeds oo mex g Streptococcus mutans
Joily g oS (e b (obaekdgn ol 3 5 30 alS
buwg JoSo slacdls (YOFNE) A8 o dbol poml (Siwws
ol sl o Caffeic acid Gallic acid Jold «SJgid claswl
Chlorogenic acid  yi>en o (Caffeic acid phenethyl ester)
Ay o s & aluS g cpl O Jods sillas sl ss )55 5
Lasgs 0dd malald jgore droly (slaylidy asly o)l05 o 1 LSk
ale ) gl woms o g WS o i 55 1) (29See b))
SBjloe by G5 S Gl I H1E glade
(IV¥ADDDP)

Ol 3 el e @Y Sl cblis (3 088 1SS £ege
s EGCG Quercetin (b | e dlm&.\ﬁjlwyjbﬁ Ao
e (3N b wYlasl slel L Resveratrol


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Si9ye dlis (VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

S Sppo 4 b Bgd oo S gobaw 2 ¥ Jgdor (slaodls olal
Pl (3N S le 5 Wigy 0 )5 St obS Sisonly a1
sy xzp (VITAY) )5 sy Gplie
Szl 8 3 4 VL slac il )3 09 4 il e lizren (gm0 )3
A aad o LS 39390 Aleds Lol AGS o dbul WS 5y oy
S lopriy WS o w038 Slopd oy b5 b
oo 1S 1y ol s g Sl 5l ¢ 09,500 15 (clad Slas
(S oj > (YOVY) djlue @)l e Gu
5 whign 45 il (Joid (b » e lagisly 9 bagi e
O 03l & it gl JoSo o84S o Sl gl ieed 5
9 phdon (wlid py 2 & ((Shewg Copde (ng s2,Sgy b g

(YY) S o Jok guunods o515 AT Gime Jolss

sl bl -

Plg> Sl 0jg> 5> (Sloa i o) (32 5S35 ¢Sl B> ]
d9¢ Jobe orwlstlon » (e gljely S )8 Sl
Oldllas g Wlosls L 1y ol Geb wluls » Jlasl o )Bsk
5 EGCG Quercetin saiScadi i 55 dixie 2Kkl
oy ogMe LS 5 ol wilod,S KW S b &Y 31y Resveratrol
LIYFYXAIVNA) 4GS o o) wlod daw )0 phdew As ,Lud
555 Sl Jolyo it Lol 1B 35 il 5§ S, 5
Cu b J3 pas g Pl (S 555 ploj culey g0 5 9 029,
Cgbye Sxl (ladSSgy pmen A8 (0 oo (28 4 i0))
5 AiS o Jstws |y Baicalin | Resveratrol plesl ¢ Jgibil L
ly Koy 5l L Sl cél Quercetin b xdaw (g5l o3Ll
Sloaili sk 4 oloj slapley » & sy S o0 ol
(YAX DY) 355 0 oanliie

Kdd o i sy Al (3l gl 35wl Sy glad )l
s i Catechin g slojis)ly F  Jodo  @illao
lo3,S Bl Wl alie gmlilime, @l el
S bolyon 059 4y )Ll b o a sladyad oy a5” Jbs )
slpasls 5 skdse @ e Jesly Gl )l

Y game 0)lyd ajgge (Vede) Wlodhy L 1) amwl il yined

SS e Jo 1) 0,00y cmen 5 Jobs slaalels L(YYXYAY)
Chlorogenic acid b o (6,138 )l lawsd puudS f5505" sl J5956
90 Cygo |y agldsy Baicalin ol Jligns slapks 4
ly Saxe sile b ()5 jle 5 ol (Jb ons 03 9 00,8 a5
(YYFF) o )5 Laas
PRl gs (b oS aes e L waled dsgecme (pl g geoe 53
Cadyls aluSy ol WS o Jos Kb slag,iSL asy )
g Sl (S )LSe bis wldgn 15 )8, )]y w2y B

(WVAYFV) 0SS (25 |y g cown s (S0l 1 (68 5k o

Jshie (2L ysh s sladyal) b duslie —Y

Wle o )i (KBl (e LSl A byl
5 wbhlke paisel ljesise uuiSels e
2 OBl (29,50 09w a5 Aol ()L o) (s (sloailobes
Llodgy olyer Slesy s Joe glacudgiome L S Lol el
Ao ol (2l G L ol L8 ey e Jels
b lo B 5l 2l SIS0 cul (Sae (5318 IS g o 5) 4 g,
Al 6b b easS Seae ab dlge (S g S dbul (S5
Sl Cind Cogo ieliall (g0 90)8 ©90 )3 (i o 03933
Wged sly (BFA) wload Jlail (Kol il b )y ey
il el b SSgn (B g 0y 0diS Sgie A5 Ose (S
(sl 050595 o3lisul yal cpl g Alosds Wb plSowtal (EalL cuii)
(YY) djli o slgads 1y a5l

WS o Jos Solite oo pras ) WL b Jgid L culio
R g (2955w Vg e ((SINS S le S dlox
Sl JyuS g (8l (S )l bis 4 o nh 5 Qe Gl
o) ol oddi s i Y Jads 3 a5 &S lod a8 0 SaS
By clo3,Sag) j1 (o3 o) )i 02508 (03,8kee i
cdadbre |y g pu Y (> (5 53 9 W30 BRI ]) (2S5 SL
2559w ©olis (MNAY) 3510l s @ 1y o &Sl & S e
lbalolu |y ogySee 15 clbyogize & o 5 el 51 55 iko

LmedLuxlwlg W)wbpgl.ia W‘L&a)d.sb)m).: w


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

el 83,8 kas (SoriiS s 1 3l dlge )3 LS J b Jeb Ly S 5 3,8

Vs 3 oadall saled b elel p dlgiee s cagll
oSl gy |y ale alidy cpide 4 Joks ood plx
Sl gl ppe (Jb e ) Casl 03,8 (0155 b idgy 9 Lo jesl
iged Slp 9d Cola ) Joia bl Slgie (SHSe jlai
Al Jobe @B ek Blge Wi e p S8 e S
A5 30 (63,8hoe Ban b caslito 1l (5N 50 (sladisy ool
(DY) 3,8 plosi

oo b coss dly plesd slodpal) ( 2lb
b s i el sl b e YLl byl ale
SladS 9398 ftw 3 g Y 98 b camslite (Sland 9 (5w sl
oy 05 IS (oo o (o el Il i jagige Sgid
e P 5 MdSu e d9e ) )98 ol i el ) cuis
) ST 5l 5 (950 16 Glaclled sy Joss 2> Lo
Uil (el s @ b o clawlole (FYDY) Aisy o pely
oo lp Hgh A jo Medda (sladSles (gl aSh ol
«Chlorogenic acid b o (535 )y lawd muadS” 5508 sla S350
e slajla b 550 GiiSen s 5 plidgn <055 oloj o2 y5b &
Sl g9y 3 sy Sloidsy a5 e 4 (FF) Wlosls Lis
5 Slegay gladd p pln 3 (Suier pled lp wl byadd
o (e Gl (sl padls ply > g Wgd s (e lapille
(VE) 3395 b)) Kbl sl pasls byo &

ol 35kl (sl ST 4 gty p e bS]
daclale aioly )8 gla o o)l gloal 4y olitwd diwly opl )
5 S bulyd Jold (il i Sl g P glaailele
osly puds b 39)00 slad & (ool (G190 plidon Laulys
o)Ly sl Sldllas L(VOY) 295 Jagud Julosl )3 plosl 9 b )
Ao )3 (Senl (ghls 5 1 dl igSay oS Jl Wb pldsn
oy Cilposl Bl lop g S 5l (rizen (Jsho )5 5yeddy
0529 4 (VYD) 395 (g3l dund (g3 <E b Sld Lo b iy
ol slpasls e wl S el b slaolejllS
ey Sl dlox jligd 39 j0te (b slasely p g WS S
b)) g paseis GbsS elul p gl (Sasg jep (& Jild)
@ Sl al » catbel G b CajsSse 5 (Sl

AR

g at) CeoMs g0 )3 (slog;8l wlgd ¢ LS (claod gl 6 ¢ Propolis
ol G9%enl &Sl gy L bled,S 5))5S Ugng,Sue Jole
b dusliio )3 cohlons bawgi (ks (s g (houl Jilbgy 45 am3 e
Glbl glapldsy (xS Wb Seoludgigh yloys L Curcumin
D9 Ciumds by Wb plSol 4SSl et wiledls gals 1y STy
ol 0313 3gut 1y wades o S guad b o (g5l o3lol gzl s (g puid
o 2 (St lp G5eSlntle yi iw b 4 & (o
018 il Slole slajidg dagign 5 el cln (M) 3950
b oolyen 1) (638 2s cJld LCaffeic acid L Tannic acid L
oS5 sl o pold Slast T (53,58 05 sla S
iy WSS o Joo gunod Cilios] (60 G b Glaal b oS
oo cpl 0 (YYIFAY) B)b b b (o)l 4 lioren
& oo (st D)1 el 0l s 5l aniad Hlade 4SS 9
L Curcumin o}l j L 9933) 1) ol (g y9 o clale il
Iy oole (SOl olod 5 o anpd dapysy & b Jed (L plo
Ol 5 g 48,8 04006 L5 oly; sladely pgd (FY) dmd oo yilS
odind LialS sla Kaly wisjls Curcumin g byl sobe 15 S5,
Pl a0l ()8 dgumme b (3l guS it Al ) ain
LEVEF) o)l oyl olus oS Slojofug dy gladyj by als
S5 ol Lol (P> g5 9 59> 38> JyHS ggerne
o Jsd (el b 60508 @ el spgre slobyd i )l
Sly iz e B J38 ( ogie cpl Culey b bgy o sledd &

S (ool (Bl ()5l d90 9 s 5 e Jobo )]

oai] olajluil s —F
F gt (63)8es dalod ) Joi (ouilSo slaodls 4SSl
2 a4l (SB35l 53 (2L (sla s by eje> )3 oan slasiegsy
P9y b b Ol 5 g (Priwylitel (b Jold | Ked yos


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

So9ye Ao

(VF 0 Cuiigudyl MA dlie 8 0)90) s Sz pale olKuisly  Siijulis dlore

P S)lge ) (oo dge yes Job limen corn
And o LialS wimd o ol st el gl el baylys
5 R Se)lS sladsdled dacSgy ol wle i (glad o,
S gud bl sl 3 )08 ds gl dyg0 alade (3 S g oy )
Bl S8 coge b1 ailoads Jias (b ojejy, S, 4
awlgd b job 4 b9 Wlea)S sbul Sl KUy s b losds
sl 03103,8 Caunias codg by ooy Lidan 4571y o) (slaign
5 Bypo gl 48 sl () 08 o lesa 1y LS slagis s
Ol e s 35 1y whdsn (GlsST AL W8 09y 45
P19sS (2> JiKew Yo uVgng Jelse il L OlS 5
(Holo 2 Sayay (1S 5o 035510055 4 hunid g S
e 1 55 Gz sy 9 5 5 n 555 |y el 5L
ool Yoo (M 55 o ye slasign ool b a] aiS e sl
Sl o b 1y Jlasl basee oo 3l 4550 (g5l A g gl
Ol dsgerme cpl « Sdl e (oo (SBjIN 0je> 5
G 93 Sigm pl50 5 038 Gialj3l & by e Sl s Ve
laSunl 4 b g (b )8 ccnl 2 g8l s
sl st g ol oM (sl o dacy joalS 4y 5 35 sad S50
€ b wbie S 8 kel Glajidy > g (e
el S1.0)1> el Cigie 5 (53,05 plp > Gloj wa Cuoglio
s ol loymly oS ol ol 5 Ll 1B oSl &
OU 1y ety oyt SHail glaailble » Jja oMol
P Sl Glius g oS wled oy b cMlie opl e o
Soms] Jlasl 6835k 3 (6 peSiaty ialjl Lol clolyo pgm¥ g0
L59l> dlmd:’.#})b ole u"y?“m €8 S 09> 4 J.Mfga
ize 0l pads JUl ojlac b oad a (slaaygiiylad L Catechin
s 5l ple Sldlae 4 )b sleael s (gl s ya wiad o ol
Sgib sla by o Ciliol disej 3 Canl s 2zl olejllS
o)Ly dlosis glaosly &Iyl loj b Lol cdiany g0 slas 4 yisw b
D58 dag bl 4 (blasl ol b b ccuiibal o 5l (6Kt
slaodls p loren (w293 cnl J ey BB e Jl b
95 Lol ! 03,205 39390 Slodl ax 31 ol gl 2Kl
duglie c90il sl 5 LMo dachile bS5 g5 oL;

Yy

WSy g Olire Jold 65 SIL g ladls P 9 SH
Lgd ol wae SYeb 25 JUd )90 O (gt g Cublads
S5 Spe ial o b e opan 3 by o
Sy oo Sl o (SedS ) by by ile 4 (b o
Bl olisS Wb Juio LS o Siaslyy Jolyo ] atinly sdos
A ol s Jlojsss slaSanly ) oslial 3)90 sla M L
Jgel 635 4 3 dlga gm0y 53 a3l (695l n) acglis
5 xSl o Gl ple (Bl b €S p e (b2
T i e iy oo o3 Jols 3, 5 (gl s
Rl g alSdn c¥gane (FIV) WS L5 (55 @lub g
sole glosds WSl olge L 1y aab o g 250kl (slao s
@l e CLIIE aS oSy land mudS SlacSad b 2il5l0
slaahbl lal oS elde )3 (Vod:) Xgd ooy
F Josa (al or sloosly o) Jodo LS 5 55 b 2 (JoypSh
e Sy 0, aalgs i) e eMals ol > sl i
Caffeic acid phenethyl ester «ulyeld L EGCG Sy ooy
b 3adl oS ‘u).\uL..wyub)) L Quercetin g Glawd S
{6+ 396) 555 o b5 i ool sla ki sl L oy
ks 4 & )b I3 2Kl » e8] alS glass
By S Slye sl S oSk e gy &
155 S oo Jos pgusye (29,50 15 slodpenly | 5 (> b
Olgee Sl Cogli 9 by 4Y bis IS 3 1) (g 5
Olemer 38> b (oriwlasl 5 gile 3] il o oal)d
o> > Sloay cdlup; bl oy Jlod 4 ool byd
(555 S Sl 5 s o g Sy N g A Sl
w01 b il (sla ol S (gl g it amogoyd b
s s o ttn e (55 U5 s s
WS e Jlger (SB35 1l ales Sl g (g)See 05
b5

LS Aol
5 eyt s (Sapley @l sbpille 51 S
Sandls ()8 <03 5 s JoSii ol Slad slagldse


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST g )98 (o) Lo oo

el 83,8 kas (SoriiS s 1 3l dlge )3 LS J b Jeb Ly S 5 3,8

S Slse 4y 22 )l olS5 S i g |y gl il Sl )8 i
PR KV 1 5] IR SURR VR PR PPN ISP QN | S
G5 g oo W) ailebs 4 33 loj @ g0 4 e Sl Cales
355 o A3l sl S8 ul (oed 4 &5l e o0 (]
Caa m g peine (b srodly g 4 o) (aeg B cdil
5 555 0] o alofl IS b les 3 (slacilSa o) 51l daly
@ 1) 293 ol b s (093 Byl SS9 (ilo 2)llin
oygkate w2 g 133l oo (a2 SHS L (Sd Slge Sl s Jus olgis
ey @l s @Bl cun (g 2o s Shy Sl

References:

1- Carneiro BT, de Castro FNAM, Benetti F, Nima G, Suzuki
TYU, André CB. Flavonoids effects against bacteria associated
to periodontal disease and dental caries: a scoping review.
Biofouling. 2024;40(2):99-113.

2- Tzimas K, Antoniadou M, Varzakas T, Voidarou CC. Plant-
Derived Compounds: A Promising Tool for Dental Caries
Prevention. Curr Issues Mol Biol. 2024;46(6):5257-90.

3- Schneider-Rayman M, Steinberg D, Sionov RV, Friedman M,
Shalish M. Effect of epigallocatechin gallate on dental biofilm of
Streptococcus mutans: An in vitro study. BMC Oral Health.
2021;21(1):447.

4- Kong C, Zhang H, Li L, Liu Z. Effects of green tea extract
epigallocatechin-3-gallate (EGCG) on oral disease-associated
microbes: a review. J Oral Microbiol. 2022;14(1):2131117.

5- Nair DP, Asby S, de Lucena FS, Pfeifer CS. An introduction
to antibacterial materials in composite restorations. JADA Found
Sci. 2024;3:100038.

6- Stewart CA, Hong JH, Hatton BD, Finer Y. Antimicrobial
antidegradative dental adhesive preserves restoration-tooth
bond. Dent Mater. 2020;36(12):1666-79.

7- Sousa AC, Mascarenhas P, Polido M, Vasconcelos E Cruz J.
Natural Antibacterial Compounds with Potential for
Incorporation into Dental Adhesives: A Systematic Review.
Polymers (Basel). 2024;16(22):3217.

8- Abuljadayel R, Aljadani N, Almutairi H, Turkistani A. Effect
of Antibacterial Agents on Dentin Bond Strength of Bioactive
Restorative Materials. Polymers (Basel). 2023;15(12):2612.

9- Elmenshawy MZ, El-Haliem HA, Mowafy AM, Hamama HH.
Effect of ethanolic extract of propolis on antibacterial and
microshear bond strength of glass-ionomer restorations to dentin.
Heliyon. 2024;10(1):¢23710.

10- Ferrazzano GF, Amato I, Ingenito A, Zarrelli A, Pinto G,
Pollio A. Plant polyphenols and their anti-cariogenic properties:
a review. Molecules. 2011;16(2):1486-507.

11- Flemming J, Meyer-Probst CT, Speer K, Kolling-Speer I,
Hannig C, Hannig M. Preventive Applications of Polyphenols in
Dentistry—A Review. Int ] Molecular Sci. 2021;22(9):4892.

Y

a5 am3 o L S5y i Dbl g @ eseliens] (ol el

298 9 03l y Sl S (S dlge gV gy 4 a6 (s (19954
Sabls oo 4 L o] jras duy oo S5 4 395 05 slad &
L ocass o)k 5l olul olibl ped colia Giile, dedsn
il glosd a3l Jolge L o] oS5 do 2t by (gilo S
Sl sbadls il ee den 5 lind mrdS L bl
Cumdg gl (Swn Jon qeer gl i 6pS ojlal J6

2l (#Bly Coenl @ls L gojl 0 Sy (lb g ad ceodlw

2 2 $98l K leie 4 ks Wl 1y b Jed b ol

12- Kharouf N, Haikel Y, Ball V. Polyphenols in Dental
Applications. Bioengineering. 2020;7(3):72.

13- Zhao S, Hua F, Yan J, Yang H, Huang C. Effects of Plant
Extracts on Dentin Bonding Strength: A Systematic Review and
Meta-Analysis. Front Bioeng Biotechnol. 2022;10:836042.

14- Aragdo MGB, He X, Aires CP, Corona SAM.
Epigallocatechin gallate reduces the virulence of cariogenic
Streptococcus mutans biofilm by affecting the synthesis of
biofilm matrix components. Arch Oral Biol. 2024;164:105990.
15- Hattarki SA, Bogar C, Bhat KG. Green Tea Catechins
showed Antibacterial Activity on Streptococcus Mutans-An In
Vitro Study. Indian J Dent Res. 2021;32(2):226-9.

16- Zayed SM, Aboulwafa MM, Hashem AM, Saleh SE. Biofilm
formation by Streptococcus mutans and its inhibition by green
tea extracts. AMB Express. 2021;11(1):73.

17- Albutti A, Gul MS, Siddiqui MF, Magbool F, Adnan F, Ullah I,
et al. Combating Biofilm by Targeting Its Formation and
Dispersal Using Gallic Acid against Single and Multispecies
Bacteria Causing Dental Plaque. Pathogens. 2021;10(11):1486.
18- Wang S, Wang Z, Zuguang Li, Zhang X, Chen H. Recent
advances in tea and other plant polyphenol biomaterials for
antibacterial and disease treatment. Beverage Plant Res.
2025;5(1).

19- Li N, Cai QM, Hu NY, Jiang SL, Chen FQ, Hu QQ, et al.
Pyrosequencing analysis of bacterial community changes in
dental unit waterlines after chlorogenic acid treatment. Front
Cell Infect Microbiol. 2024;14:1303099.

20- Fernandes GL, Vieira APM, Danelon M, Emerenciano NG,
Berretta AA, Buszinski AFM, et al. Pomegranate Extract
Potentiates the Anti-Demineralizing,Anti-Biofilm,and Anti-
Inflammatory Actions of Non-Alcoholic Mouthwash When
Associated with Sodium-Fluoride Trimetaphosphate. Antibiotics
(Basel). 2022;11(11):1477.

21- Rafeie N, Salimi Y, Aghamir ZS, Amini A, Taheri H,
Sadreddini S, et al. Effects of pomegranate extract on preventing
dental caries: a systematic review. Front Oral Health.
2025;6:1484364.


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Sy9pe lio

(VF0 Caiigudyl OA dllas ¥R 0)90) )l as (Sibjs pole olSuisly (Sl dloes

22- Green B, Yao X, Ganguly A, Xu C, Dusevich V, Walker MP,
et al. Grape seed proanthocyanidins increase collagen
biodegradation resistance in the dentin/adhesive interface when
included in an adhesive. J Dent. 2010;38(11):908-15.

23- de Souza LC, Rodrigues NS, Cunha DA, Feitosa VP,
Santiago SL, Reis A, et al. Two-year clinical evaluation of a
proanthocyanidins-based primer in non-carious cervical lesions:
A double-blind randomized clinical trial. J Dent.
2020;96:103325.

24- Hardan L, Daood U, Bourgi R, Cuevas-Suarez CE, Devoto
W, Zarow M, et al. Effect of Collagen Crosslinkers on Dentin
Bond Strength of Adhesive Systems: A Systematic Review and
Meta-Analysis. Cells. 2022;11(15):2417.

25- Du X, Huang X, Huang C, Wang Y, Zhang Y.
Epigallocatechin-3-gallate (EGCG) enhances the therapeutic
activity of a dental adhesive. J Dent. 2012;40(6):485-92.

26- Yang H, Li K, Yan H, Liu S, Wang Y, Huang C. High-
performance therapeutic quercetin-doped adhesive for adhesive—
dentin interfaces. Sci Rep. 2017;7(1):8189.

27- Guo R, Peng W, Yang H, Yao C, Yu J, Huang C. Evaluation
of resveratrol-doped adhesive with advanced dentin bond
durability. J Dent. 2021;114:103817.

28- Peng W, Yi L, Wang Z, Yang H, Huang C. Effects of
resveratrol/ethanol pretreatment on dentin bonding durability.
Mater Sci Eng C Mater Biol Appl. 2020;114:111000.

29- Lin X-J, Hong D-W, Lu Z-C, Yu H. Effect of quercetin
pretreatment on the immediate and aged bond strength of
bleached dentin. J Mech Behav Biomed Mater.
2022;135:105476.

30- Cengiz-Yanardag E, Karakaya I. The effect of resveratrol
application on the micro-shear bond strength of adhesive to
bleached enamel. Sci Rep. 2024;14(1):24201.

31- Elsharkawy SM, Gomaa YF, Gamal R. Experimental Glass
Ionomer Cement Containing Gallic acid: Antibacterial Effect
and Fluoride Release an in vitro Study. Open Access
Macedonian J Med Sci. 2022;10(D):131-6.

32- Veloso FdS, Chevallier P, Wiggers HJ, Copes F, Bernard D,
Mantovani D. Chitosan-Caffeic Acid Antibacterial Coating for
PDMS Surfaces: A Sustained Moxifloxacin Release and
Prolonged Coating Adhesion. Coatings. 2024;14(3):291.

33- Paczkowska-Walendowska M, Ryt A, Kwiatek J, Rosiak N,
Szarzynski K, Wawrzyniak W, et al. Baicalein-Loaded Chitosan
Films for Local Treatment of Oral Infections. Polymers (Basel).
2025;17(16):2167.

34- Yiice E, Sharifikolouei E, Micusik M, Ferraris S, Rashidi R,
Najmi Z, et al. Anticorrosion and Antimicrobial Tannic Acid-
Functionalized Ti-Metallic Glass Ribbons for Dental Abutment.
ACS Appl Bio Mater. 2024;7(2):936-49.

35- Sycinska-Dziarnowska M, Szyszka-Sommerfeld L, Zigbka
M, Wozniak K, Spagnuolo G. Propolis in Dental Implantology:
A Systematic Review of Its Effects and Benefits. J Func
Biomater. 2024;15(11):339.

36- Jiang S, Chen FQ, Hu QQ, Yang F, Hu N, Luo XN, et al.
Study on the effect of chlorogenic acid on the antimicrobial
effect,physical properties and model accuracy of alginate

yY

impression materials. PeerJ. 2024;12:e18228.

37- Kim HS, Kim M, Kim Y, Shin HH, Lee S-w, Ryu JH.
Antimicrobial adhesive self-healing hydrogels for efficient
dental biofilm removal from periodontal tissue. Dent Mater.
2024;40(11):1970-80.

38-LiM, Wang Y, Xue J, Xu Q, Zhang Y, Liu J, et al. Baicalin
can enhance odonto/osteogenic differentiation of inflammatory
dental pulp stem cells by inhibiting the NF-«kB and f-
catenin/Wnt  signaling
2023;50(5):4435-46.

39- Ming J, Zhuoneng L, Guangxun Z. Protective role of

pathways. Mol  Biol Rep.

flavonoid baicalin from Scutellaria baicalensis in periodontal
disease pathogenesis: A literature review. Complement Ther
Med. 2018;38:11-8.

40- Etebarian A, Alhouei B, Mohammadi-Nasrabadi F, Esfarjani
F. Propolis as a functional food and promising agent for oral
health and microbiota balance: A review study. Food Sci Nutr.
2024;12(8):5329-40.

41- Xu W, Lin Z, Cortez-Jugo C, Qiao GG, Caruso F.
Antimicrobial Phenolic Materials: From Assembly to Function.
Angew Chemie Int Ed Engl. 2025;64(13):€202423654.

42- Comeau P, Panariello B, Duarte S, Manso A. Impact of
curcumin loading on the physicochemical,mechanical and
antimicrobial properties of a methacrylate-based experimental
dental resin. Sci Rep. 2022;12(1):18691.

43- Matuda AGN, Yui KCK, Gomes NM, Chagas GdS, Rocha
MB, Senefonte FL, et al. Evaluation of Physicochemical and
Mechanical Properties of a Modified Adhesive System by
Resveratrol Incorporation. J Funct Biomater. 2025;16(5):176.
44- Palaniraj S, Murugesan R, Narayan S. Chlorogenic acid-
loaded calcium phosphate chitosan nanogel as biofilm
degradative  materials. Int J Biochem Cell Biol.
2019;114:105566.

45- Moradian M, Saadat M, Shiri MHS, Sohrabniya F.
Comparative evaluation of the postbleaching application of
sodium ascorbate, alpha-tocopherol,and quercetin on shear bond
strength of composite resin to enamel. Clin Exp Dent Res.
2022;8(6):1598-604.

46- Ding X, Zhang G, Yiu CKY, Li X, Shan Z. Unleashing the
Potential of Tannic Acid in Dentistry: A Scoping Review of
Applications. Bioengineering (Basel). 2025;12(5):438.

47- Malcangi G, Patano A, Morolla R, De Santis M, Piras F,
Settanni V, et al. Analysis of Dental Enamel Remineralization:
A Systematic Review of Technique
Bioengineering (Basel). 2023;10(4):472.

48- Wang L, Cao X, Pei H, Liu P, Song Y, Wu Y. Anti-Biofilm
Activity of Chlorogenic Acid against Pseudomonas Using
Quorum Sensing System. Foods. 2023;12(19):3601.

49- Yu H-h, Zhang L, Xu S, Li F, Yu F, Liu Z-Y, et al. Effects
of Epigallocatechin-3-gallate (EGCG) on the bond strength of
fiber posts to Sodium hypochlorite (NaOCl) treated
intraradicular dentin. Sci Rep. 2017;7(1):4235.

50- Mohamed OS, Karawia 1. The Effect of Green Tea Varnish
in Comparison with Fluoride Varnish on Remineralization of
Artificial Caries. Oral Health Dent Sci. 2024;8(1).

Comparisons.


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

ST 5 598 (o) Loyt

el 63)Sks (clooniiS s Slis slge 53 LS ) srde Jgb L oluS 50,8

51- Epasinghe DJ, Yiu CKY, Burrow MF, Tay FR, King MN.
Effect of proanthocyanidin incorporation into dental adhesive on
durability of resin—dentin bond. J Dent. 2012 Mar;40(3):173-80.
52- Chen H, Xie S, Gao J,He L, Luo W, Tang Y, et al. Flavonoid
Baicalein Suppresses Oral Biofilms and Protects Enamel
Hardness to Combat Dental Caries. Int J Mol Sci.
2022;23(18):10593.

53-YiL, Yul,Han L, Li T, Yang H, Huang C. Combination of
baicalein and ethanol-wet-bonding improves dentin bonding
durability. J Dent. 2019;90:103207.

54- Ghanbarian S, Sharafeddin F, Farhadpour H. Evaluation of
the effect of gallic acid dentin treatment on the shear bond
strength of the composite resin by using universal adhesive,in
self-etch and total-etch strategies. J Clin Exp Dent.
2025;17(7):€796-e804.

55- Niu Y, Wang K, Zheng S, Wang Y, Ren Q, Li H, et al.
Antibacterial Effect of Caffeic Acid Phenethyl Ester on
Cariogenic Bacteria and Streptococcus mutans Biofilms.
Antimicrob Agents Chemother. 2020;64(9) :¢00251-20.

56- AlSheikh R, Albagieh HN, Abdouh I, Zaki HA, Alzahrani
AM, Halawany HS, et al. In Vitro Activity of Caffeic Acid
Phenethyl Ester against Different Oral Microorganisms. Applied
Sci. 2022;12(8):3959.

57- Alfieri ML, Riccucci G, Ferraris S, Cochis A, Scalia AC,
Rimondini L, et al. Deposition of Antioxidant and
Cytocompatible Caffeic Acid-Based Thin Films onto Ti6Al4V
Alloys through Hexamethylenediamine-Mediated Crosslinking.
ACS Appl Mater Interfaces. 2023;15(24):29618-35.

58- Sodagar A, Bahador A, Pourhajibagher M, Ahmadi B,
Baghaeian P. Effect of Addition of Curcumin Nanoparticles on
Antimicrobial Property and Shear Bond Strength of Orthodontic
Composite to Bovine Enamel. J Dent (Tehran). 2016;13(5):373-82.
59- Etezadi T, Mollaei M, Namdar P, Aminmozaffari K ,Sobouti
F. Assessment of Antimicrobial Photodynamic Therapy With
Curcumin on the Shear Bond Strength of Orthodontic Bracket:
An In Vitro Study. Int J Dent. 2025;2025:6790545.

60- Inchingolo F, Inchingolo AD, Latini G, Trilli I, Ferrante L,
Nardelli P, et al. The Role of Curcumin in Oral Health and
Diseases: A Systematic Review. Antioxidants (Basel).
2024;13(6):660.

61- Esawy MA, Ragab T, Shalaby ASG, Basha M, Emam M.
Evaluated bioactive component extracted from Punica granatum
peel and its Ag NPs forms as mouthwash against dental plaque.
Biocatalysis Agricultural Biotechnol. 2019;18:101073.

62- Hosseini M, Moghaddam L, Barner L, Cometta S,
Hutmacher DW, Medeiros Savi F. The multifaceted role of
tannic acid: From its extraction and structure to antibacterial
properties  and

2025;160:101908.
63- Zhang X, Bai R, Sun Q, Zhuang Z, Zhang Y, Chen S, et al.
Bio-inspired special wettability in oral antibacterial applications.
Front Bioeng Biotechnol. 2022;10:1001616.

64- Taylor ES, Gomez GF, Moser EAS, Sanders BJ, Gregory
RL. Effect of a Tea Polyphenol on Different Levels of Exposure

applications. ~ Progress  Polymer  Sci.

of Nicotine and Tobacco Extract on Streptococcus mutans

Yd

Biofilm Formation. Front Oral Health. 2021;2:737378.

65- Khamverdi Z, Rezaei-Soufi L, Rostamzadeh T. The Effect
of Epigallocatechin Gallate on the Dentin Bond Durability of
Two Self-etch Adhesives. J Dent (Shiraz). 2015;16(2):68-74.
66- Moradian M, Saadat M, Sohrabniya F, Afifian M. The
comparative evaluation of the effects of quercetin,a-
tocopherol,and chlorhexidine dentin pretreatments on the
durability of universal adhesives. Clin Exp Dent Res.
2022;8(6):1638-44.

67- Kharouf N, Eid A, Hardan L, Bourgi R, Arntz Y, Jmal H,
et al. Antibacterial and Bonding Properties of Universal
Adhesive Dental Polymers Doped with Pyrogallol. Polymers
(Basel). 2021;13(10):1536.

68- Perumal S, Varadan P, Rajendran MR. Comparative
evaluation of two natural collagen-cross linking agents on the
long-term microtensile bond strength of composite resin to
dentin- an invitro study. J Oral Biol Craniofac Res.
2025;15(4):905-9.

69- Shetty S, Rai N, Shetty K, Mayya A, Chatra A, Shetty P.
Comparison of Proanthocyanidin and EDTA in Enhancing Shear
Bond Strength of Giomer and Cention N to Human Dentin: An In
vitro Study. J Int Soc Prev Community Dent. 2025;15(1):61-8.
70- Polassi MR, Oliveira TdS, de Carvalho AC, Medeiros LSdM,
Veiga TAM, Graeff CFdO, et al. Influence of Dentin Priming with
Tannin-Rich Plant Extracts on the Longevity of Bonded Composite
Restorations. ScientificWorldJournal. 2021;2021:1614643.

71- Hardan L, Bourgi R, Cuevas-Suarez CE, Zarow M, Kharouf
N, Mancino D, et al. The Bond Strength and Antibacterial
Activity of the Universal Dentin Bonding System: A Systematic
Review and Meta-Analysis. Microorganisms. 2021;9(6):1230.
72- Petropoulou A, Dimitriadi M, Zinelis S, Antoniadou M,
Eliades G. Effect of Photoaging on the Structure,Optical
Properties and Roughness of One-Shade Composite
Restoratives. J Func Biomater. 2024;15(9):245.

73- Khamverdi Z, Kordestani M, Soltanian AR. Effect of
Proanthocyanidin,Fluoride ~and  Casein  Phosphopeptide
Amorphous Calcium Phosphate Remineralizing Agents on
Microhardness of Demineralized Dentin. J Dent (Tehran).
2017;14(2):76-83.

74- Anwar MA, Sayed GA, Hal DM, Hafeez MSAE, Shatat
AAS, Salman A, et al. Herbal remedies for oral and dental health:
a comprehensive review of their multifaceted mechanisms
including antimicrobial, anti-inflammatory, and antioxidant
pathways. Inflammopharmacology. 2025;33(3):1085-160.

75- Salimi-Sabour E, Aghayan SK, Hamidinejad MA, Bahrami
S, Fakharan S, Sheykhian M. Oral and Dental Care Products with
Herbal Origin: A Narrative Review. Int J Travel Med Global
Health. 2024;12(4):209-15.

76- Curutiu C, Ditu LM, Grumezescu AM, Holban AM.
Polyphenols of Honeybee Origin with Applications in Dental
Medicine. Antibiotics (Basel). 2020;9(12):856.

77- EIMansy MM, Tadros SST, Saleh RS, Abdelmonem R, El
Menoufy HE, Shawky N. Comparative evaluation on the effect
of different cavity disinfectant nano gels; Chlorohexidine,
Propolis, Liquorice versus Diode Laser in terms of composite


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-21 ]

Sy9pe lio

(VF0 Caiigudyl OA dllas ¥R 0)90) )l as (Sibjs pole olSuisly (Sl dloes

microleakage (comparative

in vitro study). BDJ Open. 2023;9(1):49.

Y8


https://journals.tums.ac.ir/jdm/article-1-6415-fa.html
http://www.tcpdf.org

