[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

WWAr/BIYF:cdl yo @‘)U 3% ‘;3.\.‘0 Sl fﬁm'}! '951.9 ol il B9 5 ;n.l.: alxo

WASINN/YY: b iy ooy WA 513 15 cdus 0 londs cqoiindd § oy 690

00L&l b (WS (Fuwwgd 31 (5 5 gd> 30 (anolS ,U & JShos oL
Q')é’éb L. 6)‘4?)‘4 )‘

T ol i aobld 5,06 M F soguatio ol T lo g Akl g3 5e dns yo

oz sloailalugil jglate s bl e o Cubligs 15 6 SIS & gz crmelS IS Ll ) o sl 51 B ¢ tdwkie
olige w9595 o pslid it (50 Sl 5 g Sl s Gl b iSen g Jlasl Sleogas (i)l Cqe a5 5l
ICIPVES WK TP WIS

laaiged ol dasein S5 o Silos 5 i P9y b S05L i (a9 el (alRalesT (tagsy aslllas g5i i gmyp S09)
S35l o Shos (s slatans MIC (glaialel s 05 U5 heily Gized 5 Lisy )58 G250 o) (539750 8 Son L
S 9 95 2 98 ol DLl Cda Glie 2855 )13 adlllas 3550 (ulige (eS8 9% il 6L (595 2 Gl (5ol
23,5 518 byl 090 b alelagil 5l gl Gale, Lesil 50 5 030 ,8 (puy 2 cusly]

b iy 505 Shdal 10 o RS,L Hlee 05 s oo ~VEIY Slidgil ol 655 Jamiliy 5 sieqil #V/V 5 Lawgte b 1
(MIC) 50isS lgo il J3las . dalome (el IS o ikl _imio (53, 5l 5 638 oz <8 Gyl 51 45 05 duoyo YF/OR
B9 Sl e g p S ke STYA 5 VT Ll cos a4 Al el )15 g Al Sldgl sl ulige (w95 95 o il e
il o 55 6L ol alsi 1 LS lal il gl atwlis Sl3gl 4 0 asiie ez b

‘;M}v )‘ 9 W) u‘d)é 6L-o l.a WSM).: 9 ‘5[L4)| uLuo}.a} 9[.04)‘ u.CL’ QMIS)IS 65'& awlis dLbd.vLol.wg.vlJ ‘Sffw

S5 gn 5 Sskr iz s 3] 2 s

Ol0 (Faswgs (ol )1 uilige wgS 95 90yl 1 gualS (saojlg

L Slwis (Somwgs 3l S ol 30 omols )1 yShos syl anbls Sloludl i S (5,06 sl (g0gain dabls (L) s o g3 1
VYYV-F0 :(F) YV VAN 05 Bogdo auped (K pole olKiils simghy cole alxs lydeil o (5,188,031 colauw!

Ol e0lpes alil> (S by 9 (sonbgny Dlindioed S 1o ¢ sordger (suasei (5 S >~ |

Ol Ol g5 831> (29 098 9 pole BISEIS ¢ s j pole (wdigo 89S ¢ soudd wdige (pauass (5555 -V

Ol (ST99iSSiam 9 S (s dige Olidiodd o S o (55200 ST9)9iSTigm 09 )5« somid (g digo gt (5 555 -V

Ol 33 ($930 3 (Sloy> iblagy Oloss (S g pole lR&S (S syl 03SEN> (b jy (295 0930 9 pole 09,5 (STglgiSTgmgil panass 58 >-F
P11 1ASO) 1 i 35 Maghsoudi.a@ut.ac.ir.Yazdian@ut..ac.ir : ;Sug xSl Camy <+ VN PAVSYEAS 10,0l (U ghumo 0 3kanns 933


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

Odlisges 3Jgi 5 Sl T 53 Jolome o5 wlSla S
Calo Gl e JSie ol aile gz S s
30) LedliS B, smw g (ol S Gaedy 4-°C L epl o)
Vo g Olygm (b 09 (S e SibSLBgm 5l Lol
a3 ojlail b anwlas ol 35l oges oolaiwl (w5 colazul
Olseas gloo i jobas Voo B Yo NM oogize o
e S 18 adllae 5,50 0nds S Lials, lo el
§ il gl b aS Loy anwlis @ldsil o Jle Glsicay
5 O9rmesisn;] wawlSialidgld) wibad (5,850 Lag)ls
Grddes Slllle yo |, glanl il 5b (opils
asllgs amilai oldel ailsls olai bl e
Wloads aSg5lS (FU-0) el ygls 55518 0 L a5 (DASNPS)
|, (MF-7) aees by Jshos Jlos alidl 4 oo Laseie
aibice Ll ST FU-0 b avslie yo aBisleyl lalps jo
i e alas Al 4 axgil 5 0hg cpl o (OF)
el O (Saren 5 ol ks Glr w8l
1 a5l bl ol B pasds SO sasas LSis slas xSL
sl analis slaabolugil bS5t &ldgl & pan b
Olaie g oles cublagy ol 5l g «d;) walez s 3l (eSS
OBy w3l b edld palS gy ojgn al o

Gk 5l Ol (Faws slml )3 S5e 2L Sl Glaayge
oo s glos b (uiVlgsS e Jlail 5 AiS e UlsS
3 Ol Geen ol mls gl cwl eal asley
S o slagiples 5 plas ey (erwYe 2
@Sk cdld plp 0 g 0ue Yok 5 Sssd a5 )]
3,5 698 sl Ky pelS 5.0 )5 solarwl axsb 1ls olas yo
wdlS ] S5, s sladilolusgil yo 28,518 L aS sl
W eadlse 59 sl O Opemilpmsges 5 (F JSE) 095 o0
loydal ailolus 5,5 anlgsu slomyl Sie s aluj 6l
b SThes 5l (F i a padosgs¥l Coll ool cnl 5l Jol>

2l 65le 3 lge 51AY) 0 dalss 1ls 55 1) o Saselal b

YWAA 010 )5 cdw 05l (peid g st 0590

g drwgl Jl> j0 gle,easS o gl g les clilag

sty ojla Sble a4 caxsg lnl b ,0iS a3V
S35l ogatar 5 5 sldgl 6 T S a3 gunie
IRECI JC I R SERS P NS
S oyim o obSl el S s bplas 5, S
Soy » Sldlas cpl cdee (VYY) cul 435 O s
aibe b slayeds 5 lag] 5l (508 Slawi g el 005
oolainl cprasl LSl ale gy byl 9 eSS
I 290 Sleogad 4 &5 hagh 92y cnl boiles,S
Gles b GiSeny obml 5 ange Jlail gz boaibolugil
ol W o Sleogas plejer 5 3oy ol
pLsl coled (g o 1) (il o5 g pmslind (a5l
ig>0,5 (s aid a3l 1o LS eole oy i Jd LSS

odle (nl 390 S (218 w3 50 (i Olprear &5 ol
@ ae e plas SloST ol s 5 Sl sla Jskes
o5 oSl i 5o Sty sl iShas Sl ople
(Lt 0« Gurdiiignn gl aile e 05 9 ol
Gags 5l Fr s KEBsells (gskn xS lsSle
I RRUTE RN N BRI N IEE
slalze ;o lag St ply o G815 698 (Sl
Sl ol g abo (Jlasl ) 5l 6 S ol 5 (s (VL
oals ol ylid 3l L g0 sla eghs jo el oud oL
oSS el st oy LS5 | SIS oS
5 sl ool (nlply 5 WS e xSelr (lige
odls olm! Slas 0,8 09,500 L a8 sl Q] 31 oolaiul
oo sl ‘5v9.>44 ‘_gA.i)lSl.wsL» )u awlis (fs\) Cnl
dr g el H 5ot 5 pdiee S ) (asga] a5l

awlis aSepl a4 azgi b sl 00,5 > 095 0 |y g0l

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

JEVOIIR WIS PUV-TICE IS PN B R CRRN SRS IR SOV
Gl 5ol s a5 Sg) Jolme 5 w599 ) oo,
39 o &, VML slacsss e )3 (J9) Joloeo cal> e
Jeloea b pl s 5 feuty il 4d8s VO Saeay VO -0 g
Jebl Y ML b ool Cawdds Gy, g o aiBu, 490 s,
s § A 0008 gt O3] palS IS A jglateds 3llao
Sl oS owla b gy 5 w35 )5 T 5l lay e Joibl
sohieas Grolesl aalol (glp ol ool (5 I35 ,L &34l
3gl (6,18 ,0 ol g pSoslal b Sas 59 (5,5 ol
Gazg b s F Sis golessl hg, 4 g ol anily 45
buiiS asS )5S Pl lsieas onds oolinul gl a8 !
BSzd a5 3gd s B slexdl al> ey el (655
St WalS diges g wiles (3 Slydgl gime 0 Dl
336 MIC oliglesl jo ab, Sy sloaiges cplply 053
200gs Joibl D> aisS o

Slst B85 Gba) 3l ooliiuel b 39 sxas 4l 9 o3l
Zeta G) Jowsily 9 Dynamic Light Scattering (DLS),e
potential

Sypods eSS L oad (6,3, aiwlis 6,34l
&lp O ML o> g +/V=+/0 m@/ML clale b ygumiliwgun
Vo dga diges opl 8,5 oolel Jewslul; g DLS LT
Loogs ol 5l o 5 2855 5 Siisl gl pla o aicds
,o Brookhaven Instruments Corp ,ple ol oKiwo
Syge Olid ol Susdem 5 (sertiom SlidxS 35 e
0 (5 A5l dlis )5 gl (g S oyl .cd S L5 5 JUT
POV M zgo Jobo b 5l joi (b 5 a2 )0 3 aply SO 50
SrSoslal iz ee 285 Dhge o5 8l YO sles o
plsl 4l Y loj o b adye jo 5 adpe O 50 badiges
Logyls Jobo anwlas @ld4b by Jeilly iz pd 090,85
Brookhaven =55 nle by oKiws 5l eolasul
SySoslal ol sl YO sls o Instruments Corp
b g yidgSee V00 Sl (rbaw )b s Gl w08
A0 5 eolarwl -/Ymg/mL clale

YWAA 010 )5 cdw 05l (peid g st 0590

el 5o o, Bledy laailelugll (v 4 lsies 2k
2355 o)l plais (Samg 53 Fhe 2k L el

Db e 2Bisles] agh w@lie ol )0 aslllas 43

ol93lw )

Streptococcus mutans o lgjlwss,y 51 imeh pl o
Olesle 3leas ob o lg3lu sy .l 00l solazwl PTCC 1683
Sypeds (IROST) glpl seie 5 (ole sloiagh
S 6l o gedidsd
S Sl 9 sy 09y 4 Bl ©lydgl Fuw

oigs ol ,8 Jalxe (Merck) awlis slacdale lool o
SFe mEIML) ((y5b 5 psle suSisla- s, 5ldsil olKiylesl)
(Merck) lS |5 alie glacdale oo o (Ve
mL) (Merck) sllae Jgbl 51 olapz> 9 (V-0 mg/mL )
Slagilel ol b 5 0 485 Sl o it lsisar (-
So winlis aSnl @ 4z b ains S ang plaS e (souxie
Doz 355 5 Sl Sl sl o8 wiSle
Cehle bl Glgee dSiw cnl p ale gz S e
30 ) esls g 5 (el SO Goedy 1-°C L >0l 40)
Vo o8 Shygmih 095 S e SSSE g I Ll
awlis 0,350 juw (glp 1A 0405 solatwl (05,5 oolatwl
omg 9 (VMg ) Jolre atulis lanl a5 w5 asie
20,5 > 03 ol Y-mL 4 (Ve uL) (Merck) Y-
el G Saeay 14°C B ag,s B,6 0 bale
Dot 53y atalis IS pud gy 5 b jslaten
OFoR Oyl oo D 03ld Syl (B0 TPM) bl
% Joloee (B 0w b oolyen 5 ws)S (heels canbline
ol ol Jglil Jsbwe VY ML sl sles
@ oylnd 0,008 &ygwas (Ve pL) Yo o8 o (W mg/mL )
500 el S sl polae 050 b ol jen aiwlis Jalowe
) CB3E ) e b e Vo°C g5, Les g ol bl
ab aige ) VO ML slayesdl 5o &35l ¢ gemibiwsns (Ole

Sohieds 4880 ¥ Soeds oBigle;] sles o g Ve g0 g

O3 (9ot Sloyd = (Sl lods g (S pale oGS Ao


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

0 aea 1-°C (Behdad) (451 ;o 5 ol aisy ) Lasein ()9
Jsd oley pl cdS 1w al anil &S cele
St gy g3l g 035 B Sy o451 cegeiias]
039 SrS o3l sly g 03,5 059 ;s b el Dly39 0us
o5 ol &gl oy 5 st a4l oy olydgl Sas
oSyl Jlasms wles ool colaiul (595l oS 0
55 KERN

S5k oo g yS0310l

oS L e sxSeill sl
J8 Ao 5l s,y sl e Vo slecss See
I VO ML (pgs 550y yilos 51 g w35 s al> o)
Sgaol gl ploz> o U1 sleo jo adBo VO Doy ¢ 00938l
VO Soeds V00 0 50 bogis Se (s b ools I3
o slxs 5 wioss (HERMLE-LABNET) 5g.i il aids
Ly od aiz osh Ol S )0 bogdsySes (oled 5l (s,
S0l sly Jolows cal 5 sy Ve ML x> @y ol
bl g 9 (i b (g, Sl ool b eS8 2lale
ool pym ol sslainl eSS o laslin] pioe e,
5 MYML) ualS 5 el s ol 51 sads (6,35
35 GBSk 03l e 00,5 S Jeib1 Ve ML oo
oolaiwl eSS 0y o oolidl als 4y SIS 0 2 s )
el st 0,39l odgi (gl oo

S (339 bl p 139l (6,105,5k 005k dlden (ni

s3> bl Jole cnlin > e s sl
i 5y Slay Jolna 4 53,5 @31 (sl oualS S
g, boolaiul 550 Jgbl g 2Slas g Sl polie
Aoy 509 Cewddy sl 5 W0 et iz SVl
F slaghy) b Dldgl Sas 09 4 4z b el
s 0,350 SaS ()35 S 0jll e 5 atulis 0,59k
YOl glapm Gialejl pl 40 a5 &jgo opl 4l
Al ualS IS (sl 5T Jslono 5 (5 il en 0 5 F Y
Jslore 44 V- °C glod jo cele & Sty Sop0 b a5
o o)l sl by, alie olpe arhy i F adlol awlis

YWAA 010 )5 cdw 05l (peid g st 0590

CEM) (g F9 559l r98uws ;S0

Scanning Elecron 1 4 a5 _iug, JgySl gSiug o
syl 5l (S ansS o SEM jlaisl 4 ) MMicroscope
G955 s SKaS L a5 el 4l (o534 onliiasl 5,9
4t sl lp 1) gl Ve (SoeS 4 (sleal pslas
4 diged 5l 20y iU L 098 o0 s digas Ol jley S (o0
2 g sl pl 4S9l by Cue [ ghls axbo e
s5biea digel giluoslel (sl g g0 JuSpway Joo L]
35 oz digai 3l ol b 5 o 5l L8 SEM pygmi angs
0w blo,y Ol oled 09 o s M5 40 Ol aS 1y
e SEM L a5 ad sl LT (slonlel @ (505 1Y
@l doag Sl Jre aiiand OIHl8 atis 25> a5 (s0l5e
SaS 4 5 ol s ol Uluy S3b Y Sy Al
Sl oshte Gl dr g 0gd oo plol oaims idigy el o)l
a5 sypbar 195 ee ool s, I8 5 (S Gl
5 055, 3 g 0gh e 00ls 1,8 M5 Alrae S [0 diges
Seto 5 055151 0ol s oz s geabline (e
Jigd Lwgs (55,1 Sl Wisd oo sl (Ko Sl L s
4 085l slaps Wshoe iz it b gl b
slapl Gl S (o0 9,95 b Jigd whaw (b slaps]
O Sy ol cow g WS (o0 )l 3 diged mhaw (55, Wb
Loy @ges LT Gigh oo diged mhaw p Mb ol L,
Ol ol (g8 eaSiils (phug) (S9SUl DgSung S
b bl

0,093l SLiS (339 (g S o3Il

el 4 ohdgh a0y sRSell sl
5 Aoy 5l Cgey sl e Vo leesss e
VML lade (pgd jomds yile 5l (236l s al> o)
039381 (153 5 psle 0aStilo-(5,5libsil olKtyle)l) Hlaie oo
Sgwl gl plax jo GG sles jo aids Ve Doy
ool cladS 5l ol ool 13 (Reyhan Teb) (W340)
2 BossySe 1 S e J3h Ol elyenay Slgw, ol
Loaal ;o B IS5 a5 (955 (sageiosl] s o 59,

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

S8 Sgal gl plo ;o dido VO Soeds g 0 03938l ]
i35 VD Sdeds M0+ 0 50 gy Sas s A 00l
e 5,505 copeis Sen 4 5y Jslone 4205 53 il
5 ooliial g age, Y ML Sl o 4y Joilil b 5 0
9 (PG Instrument « iegigdg i) (6,98 (imeinb ()
2 el e plie (el gel ST (e
ilolwgil jo 9,00 Jlade posd (glp .00 5 el Glaligils
S5 039 b ol ope (VML) glzinl e 50 g)ls cilale
et johiieds fuied ] Cavdds oal zlesl sgls
(Ve mg ) alelugl 0j9 2 gyl (59 NS,k byl
Gho)d Doty Ve dae 13 (3,5 0o Lo )T e
208 Gl

(MIC) 0uics jlpo cdile JSlus s

wlawlas l)dgl oausS e cdale Plas s glp
PSS F el 6L 9y 2 el b et (g)lS L
baze )3 (750 (aelo VA) (59, aled S S (uilise

5 C 37° ks ,o (Merck BHI Brain heart broth) c.as
352y 50 sley cpl ClBdS 5l ol ags rpm 150 40
o3t BHI lawgi zali sole (ODF«+) (5,6 > s
il Solo 5IML Y Jbg 2 4 (s 30,8 uais /Y (g,
0,350 Joloo 5l dg, oo o ¥ F A NE XY £F AYA
YVC © o celw Y Goeas o by o adlal (mg/mL)Y)
Feenm o 5,6 i (Binder gileSSl) al 4SSl
ldglb cdale p maS b cnl ply 1366 MIC oy S
VO USE (Q) 09l +/+ 0 Goluo b jiaS ODF -+ &y yzis oS
cble Plas ew Gobeyl gilweskel g plbxl >l
odd 9>y S oty aes oo plis |y @ly3eik ouiS lee
&P oS ol slulas Oldel a5 sed e
Sl lei co cplple g ails cuinS laswe,s SS9

Sy 1S cdale bl den 4y a5 il

YWAA 010 )5 cdw 05l (peid g st 0590

SIS e sogiogll Jigd B agl ()35 00 358 50
@ gy 45 (KB e 0D GySojll gy
oy, B 3 4 gy See 51 o U3 Ol ol
59 b )l A°C gl ye cele O Goed g Al
20,5 Sl oo Jb oo ol B ol
il 25 TS 4 003l dlxe g8
(JE 4ol s By .3)3)5':3}:“ S

saill= ¥ 100

sl ts g sl 3

ol Lol (6,105,0 ©ly3950 yo9s antd

Looad 6,08,L atwlas &ldgl o0 ags jshaieas
boud,S apd ol SO g, lae i Jolee (ol
Glooge, 4 5 woS B> Y ML (glacyss S o sl
plo> ,0 5 WS wlol jhie ol Y mL swile BU
S8 aids Ve aeas (Reyhan Teb :W340) ol 2ol
sl S 4y gy e 51 Sy o (T 1 Gy 0 00l
Lol ms p slozsil 51 o B ol ool JLl mule 59 5
T Jlas Soeds ladiges 50,8 Jitie plyo 3,8 olSiwoa
Sogo pl 4 g aiad (5,lS (Operon) plho5 8 o cele
g el 5laus )T A sl (6,138 )L @l dgil 5l dlsl> jog
Oiuleyl pized g albelwgl o gyl Jlade poad (lp
0,8 oolanl ole

G5 Cadyb (i’ g Lrdiloliwgili 55 9,10 ludio (pas

doailelgll jo oo G IA8,L gyl Jlade s iy
Selsi 05 A Lald o eSS (gole anulas G54k
Mg ,lade ;09 dd g golexil 0,5 Sz 5l o g 08
Vo CssisSee S5 (el )b sl 039 5l
@ alae Jebl VO ML jlake s 0l dBu (6 5 o

O3 (9ot Sloyd = (Sl lods g (S pale oGS Ao


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

(Y MO/ML) 0,356 Jglomo 5 g, See ¥ F A AF XY SF AYA g il sole 51 ML g9l slby (il

\"VOC BN el YF Odedy LQJL’S qu\?SJ‘ (s_)

345 39 o0 ds gl B0 -AA (o uSilee joboay D)3
59 el Blad MalS Joloes aid, IS4y Y mg/mL clale
0,350 lray 8LV ML (gol> S oo 5 SO o Bl
5 Jls 5 w35 Bd> 0,09 Jolme amy Al pe o sy
Sidpid e MO ML (0,5 S b )L T gl slie
VML eldgn Con jslated D ools ganed G
Al B> Joibil agBo VO 5l ol adlsl Ly o 4 Jailil
3w s,8 Sl b wiad allal lge o ee j0 b Ly g
2 ) ey Jew S ) ML (liis slice (b S
b geitads (b dlgg Jlow S i35 0 5l G ol Lol L
005 o bk O plis sl g Jlg 5 w05 S IS
e 2D 00ls gliud (gt Shlenied ey VO ML
VML AT e e oS Siis b osnd L, Lo Jbg
10 5 e 5 b WLl Jlg a4 AYY VIV Sl
ANe) wa,S cils BB MM o g,8 Wi 4ids
ledom 5l (Jobo S pe Job )0 plds 4 o Slags S
SrSoil sl Olgioe LSk (S cnl 5l Nedos lax
Jolge (SRl Sl s 5 ok S o Gl poditne 8
S0 oolatwl 6550 5l Jols pldsn adg (g9, p it
9 o Slas L plulid slp ool lahy, 51 (S
ot K3y b Jate (glas 55l (650015 ulidsn 50 95250
Beder Jate DNA 5 lacptSgpa oS Cwl (Jbwy S
9% (S bl oad (Jobo Sy Jlrs &5 oo ol

CwlS b Jolo Comoz 5l amis o g a0 e

YWAA 010 )5 cdw 05l (peid g st 0590

rhdon wdei 59y y» ©dgl (Swiyloil S (s
omiligo S 95 g% il (5 535
pldon 055 59, » Dldgl (Swlojl Sl s (sl
V9 PH 0) alideo slapH )3 (ilige (as595 o ol (6551
S 0 g plle laghus Tl lais 59, (PH
30 ooeiS e b lplais ol ags seges laolle o
ae leolatnl b aiod jed g Seacas S g Jole Joloes
3G il Slakd e Lo ¥ LSl Sl L lal)
OezeR LBy B4 agh dslel jo g al eandly s
Gl (el W) geals K cas
VWV | s 6 BHI Lo 5 uiligo_yos'sS 524 yns
3o S A VO TPM 50 g YVOC (glos )0 39,5 g
ODF:+) )9 @i S 392 pj ,o Oloy (pl ©bdS
ML s 85 0ead /) (55, 035 BHI Loy zeils 8ol
Jite Jls o & s (slies 51 axk S, 5 el s0bo 51 )
eSSl el YT oy VO« rpm 50 4 YY°C 0 5 0l
3o (Gl il Sole sl 4 BHI (g9l> UML) Wi )5
5 00,5 Bio o ooliil i Lo wielu YE c2iS
o VDML 50,8 iy b ¥ i (sligo dalsd 5 JU
o35 sl 311 ML sk s 35500 (555l 05
Jolxe ;0 (MIC) Swjlosl cdale Blas ,0 (Y mg/mL )
g &b Jite abg e slaJlga (V 5 0 slapH) Sliws 3L
Az e cpl jo al gl YYOC o adds Ve Doed
A8 L el ol annlis slaailelugil I Sgemiliwg

O3 (9ot Sloyd = (Sl lods g (S pale oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

0,050 Joloxo 31+ /Y ML glapzs (s .0l a8l S
SlLogig,Se 5l ue a4 g g,Sw Ao 4 (+/0 mg/mL )

Sy mL o sels sbhogdy, S 0,5 adlsl sall
Vo Soed bogd s Ao da Al ey 0l adls] Lade
Lo o] 51 ey ol 00l JIB YYOC T s> o aido
Geai il Yeree g 50 d4dds ) Sowd oS
a gl 5l sl cassas Sy, sl sde 5 oS
g 509 ob Jie gaar g de Vogleogsy S
ol 0 ok e bl 4ads V0 S VOe e
u...alS)lS u‘).uo 9 KW C)L’>- od.a] Cewddy ‘5;:5) 6LQJ9L‘>LA
g Glhe Joibl Jolows b ool camots slacsguw, jo &34l
iy b onalS IS ke 5 303,5 lpel gl gl plo

OV w6 S oslul il

oS lagl gy Jlwn S Grin S5y olie 5 ogdise
a5 ol slozel LB 5 qyw B9y So SSSan cnl b
pldsn oy 55, 2 D3Pl (Sl S e Gl
ool sl Guilige sS85 sl 55k

V50 GPH ;o cudbl oy umd 59, 53536 i

bl oS g e (59, Dhdgl Gz plie e 1
Cbl Sy 0 o5 I YO ML laie ¥ 50 slapH o
O slepH L wlaws 8L Jeloe) (5,8L Jaloa o Yo mg/mL
loo jo el YT Goeds e (V) JSK5) 00,5 ags (V
lopz el Y¥ 5l Gy o 5 o) o] jslited; Lo
Y oCaig, S VY o wb];ﬁs)m Jsloxe 31 VA mL
lawd BL) L VA ML guzee ab m5e 6 e
Olsredr ©oie e aw p3 (V5 0 GlapH L alilaz jsba

85356 Jybxe ogl Jybua o5 Jyie

3 gk Wil | s glisg
(%) 2 1) (2 1)

0,35 Jsls S5 «(o,5550 a0 U8 Jslee oS (65Tl (y9) 9ali Jsle o pH j2 sl & () V g () O slapH Lo &, 356 ool ¥ S5
b ad S L s (Ol3s 0 eSS ke (pSile s5l) (Al alS IS 51 Jelre 5 (LSS an b o (Suilojl cale JBlas o)

ol s Jo V0. pg/mL ol clale Lo pH Y/ L PBS
Srdshe ¥ 0oe S TY )3 0,350 ja il 4y (S one
aws V) a5 (gysb @l el (2 g3l S50 59, )
aw b 1S5 et oy ya sl @) 9,5 sl ) calise
Liojgs V) 0 g)lo (aley (o) (005 ooliitul gy Se
U 5 VY Fo KA XS XE AT ST o by Lol
HPLeSl Sed 4 bogdy See dea 85 g el
Oojed oo ol )F il a0 YV o g 00l Jaie (IKA)
0l Cyand goley 5l e il asSSH (Ve e TPM ) (D
g 5o 5 0xd @B keSSl Seb 5l abgy e slocsids S

YWAA 010 )5 cdw 05l (peid g st 0590

Al o 1y 0yd9 J5 w0gd (o0 omd KB p0 &5 peblen
O ol o il e leSs MalS 5 cunl ond > land
il b i plgpues poe Sl sk 5l plebsl cge
DLS luwg O 4 pH s 3l o o3 ple a@sal
Bl Gy ple a sl oo Glis bl b edsuiw
S0 Y pH cdb b (6,8 vt

9310 Guldy oyl e (5 5ol

Bl lulid o eSS Gialey ol )
eelS 5 L onds 6,5 )L 3l 5l Sy jp e b pll

A Jsloee VY ML 55 009, 0uld 4 05elidd & 50 a5

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

SN lti>So
Sl op (Sgo sl olRiils lawg Guios (ol Jlig09,
( |R.SSU.MED|C|NE.REC.1395.10.‘_§)151 Q) Sl o0

09 Sbg B gy 3l eslitwl b Wlydgil (b b g el
Zeta Gj Jwwily ¢ Dynamic Light Scattering (DLS)
potential

Sogods eSS L st NS, atulss 6,3k
Glp O ML o> 5 +/N\-/0 mg/mL clale b yguibiwges
Vo Sga diges (pl 0,5 eolel Lewsluliy g DLS 5JGT
Lgi O 5l o5 285 18 Sigal 2l plas ) aids
35 w0 ,o Brookhaven Instruments Corp ;ple ¢b olSiws
1A 5T 0550 (15 elStils Sosdsn 5 (cordign Dlinios
S 5o ond (N atules Slydgl 6,5 ojlwl 8
los )3 POV M zos Jobo b )5d jo (26 5 a2 )0 A+ ey
3 bdiged 6 pFo3lul Huzee 285 O jse ol 5 Sle YO
o) el agl Yo ploy Do b ade e g ade O
3leslawl b gyl Jol> awlas olydgil B Jowily i o2
,» Brookhaven Instruments Corp &S .8 [ 5le U ol
bl S sl 85 (6 Sl o5 ko YO sles
30,5 oolewl «/YmE/ML clale b aigad 1xdg, S0 VO -+
awlis Olydel o3l 09l o 0ays ¥ S j0 4 jeblen
W (6 pSoslail slaws cl> b aS SIS L sads (6,135,L
Jeily iz 0 el O A G (ke bty
B3 oliws 3l oolaal b o Kilbo jobas «lydgil ol (sb)
0,8 5 -VRY e

100

Casddy Dgasy Ay 50D oy il 4280 VO Sdeds VO- v e
el sl jelaieds ool (5,138, l,3gb 51 sl
A Ddedy e ol ddlol 3llae Jgibl Voo pL o lade
ploz ;0 a0 VO Soedy ol [0 g b edjee 4l
232 e Al e ol 5l 2855 1,8 WB40 gl 22
YV M o 6,5 (omiw b Ghg, 5l eslatnl b (eSS
08 SlB (Cwl Gl (3 Sy VL &)
Ose Sy Wdlee 4y azg b g eS8 e impn
IR IV S URS A Sy vort| JUUH | LR SO ol Cawdds
OF) wl o Gy o dlaly 5lg ks iola,

;.jss;u}m.m} ;n.ai!jls'dl#
(%) jula, = X 100

ol 315 gl 1S 3 il Sinie
50, o b (Ve pgiml ) el Seral ol
o 9 Jobl 5l (B i )3 (a5 5 ) e MY ke 3230

)ﬂiulol)o.u%\ﬂleJJylSIL»JQ&L.:)W@

G5y Sl &g lp 08 0olel (g3lud; slags
g o bl gl e Vo ez SO (g5l
TYY nm s )5 @ S @8, @lae Joll LY -
W) Lsffo)lwl

ol el 5 44325

oeSils 5 008 LS LA B Y Pl lislejl oS
ool b b Spon gl o3l cales jo o w1
03,5 dlone (pSilae 51 o Jailial Bl ol

Ele)
80
70
60
50 A
40 -
30 A
20 A
10 +

o [

Abondance (%)

50.2 60.6

Size {nm)

T
73.2 1.6.9

Sasil 5418 5L b Sy a4y bgsye sl oyt — ol 1 65 Lasgd ol sty el 15 L oy (6,38 ) anslits &l 351 o5l ol Faren ¥ S

YWAA 010 )5 cdw 05l (peid g st 0590

.\AAi‘JL!Lsﬁ

O3 (Hgo dugely (Sloyd = (Sl lods g (S pale oBLLIS alo



http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

15 eelS S Dol ial33 el a5 0 e sbml eels S
ol e 5 el S ol Sl il 055 e ]
o] gs o525 gl 42U 5 (25l bl & Wl o0 rizen
OF) 09 ooly Cond

CEM) (g (539551 98y ;S

O35l ojlail gl so cdaline TS jo a5 jeblas
o b oS allbice 0=V M Gagh opl 5o ol 3w
4 SEM ,slas crizep o)l Cdillas DLS l ool cowsas
6955 Lo 6,8l shls O3 s e ol pasie 5ob
bugi wised BT s 2SI mye y wiales
Ol oBlaile S8 eaStails (dag, (S9 Sl eSS
Y Sl 5o oLSes 5 ez 058 Sl b,k 5l as sl
Sisy A ol L oead o A5l analis o3l
Transmission  ,;glas zols «6o,5 yiiw o9l (5,105 Cgu)

ojll b 51,346 o] g3 Electron Microscope TEM

() ols Hlas 1y 6--A- nm

OIS (Souwgs &8y Cqar (wolS )15 b oy (5,135,L wlyd il
Sh3gl jw YO F Jlo jo ohles 5z 098 Sow
G gmy he) L1y el L oads (gl analas
Nanoprecipitation ¢4, ;o ol ygedgely Ko g o5
pl=il method and water-in-oil microemulsion system
Ser AY M Loyl oo oy &3 ojlusl Sl a5 wisls
b oldgl a5 ons 4t 5 by Lty b alal, o (5)
58 oo oo eta S L S35 S ke
L Oldgl wa andl aiias FDA sl 8,90 5 oS oo ol
Sbg wls 1) 05 ol sblie (Ao L ke 5 cute b
(R eS 45 09h i lasS 4 Olydgl (b JBs
4O alb Lo 1) Jolo J3ls iluy 05 50 5 oo
L iy J5Sgs ol (melS S 09 3l canle oo
SeeSgn g o, Blody pli (s sladySIgey Slo
BWosle iSeny Saday (Jig0en ladign Gk
s a2 o 5o Jor 8wl J5s 4 SIS (5,55 4
g wwlis Gm e (Sigee Gl iiSesn iz
slaslge Lwmon; ;0 1) (g BB Sl (oS

Sl Ve e Sl 5 (o el Ve lei ) (G pelS 1S L s (6 A5 ,b atlis &35 SEM ol oF S

Jiboe 5 oah ang i sloclile e b i,

Y s97) o @iz g (X H92e) eSS o il
5 (0) Tos 51 s ¢ (M) oo 35 )] o 9000
iewgas (Y=mxtb) bs dlal, 5l (RY) (Siwspd oyd
o gl S (Gmin O S o e 90 S
s ot (5 pSoil (55 ol | sl b oS 1,

...xmou_,o

YWAA 010 )5 cdw 05l (peid g st 0590

o) gal S (Sxo (ond
3 slegerme GualS ) sl I (pmie s 612
polae g o bl g dee Vo seme Sl
Jobl b g al ags eS8 o laslinl Joloeo 51 sl
b 0 6P I ey Sl Veoez> 4 Glhae
aals Jolowe as 5 TYY M yo S eS8 Qs
Jol cdale joay ol (S ojlail g yualS IS 08 a5 J4il]

WS By il Ve end agd shedale Ld Gho cbl)

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

y=0.2176x-0.122
R? = 0.9986

10
.4 8 -
-
E R
hed 1
N4
p—
>
0
0 . . .

25 30 35 40 a5

(ng/mL)cJals

FYYNM o 6,5 prwaad ookl b el )5 gl JIS Jone 10 S

wnlzs ©ld3gl sl 6 0L 035l pliee yol iagh o
Olzee YIFF Mg g)ls IS 59 TV Jgill e o
Slee 5ol lp el casoas (L YEDA 51350
QA G 9 dne Lalp 50 0,350 s Sl e 45150
2 6L il o] golezdl (0,8 Sz g 08
Gl Sldglb o £ USE a0, 8 s ailolugil
OO SAS gy b &S ] Gl L ead (5 IS L

S0 oo ol Iy wloas angs (golezl

Gyl ly ©1)39L 53 (olS )5 (5,185,L (3l (5 S 0511

I, atlis @dsl (Y 1F) LKad 5 ez ol Sy

STy lakazme ;5 5 89, 5o Ol sl oo (g4
SIS oosh e« Jeill laore jo ais S g aliSee
Hlarazg b 0850 cod b iz 00 1Y SIS
3 oSS e 38l b ys,S ey oelS S il
Y B Y )il byl i fpSls VIO b /0
GRSl ced b sl sl Gl eS8 e S e
(F) 2l Cawsds YO MY/L SIS e o (Y mg/mg)

oolazl 5,8 Sis g, b ond angd uelS 5 L ot (6,35, (o anlis &35l Loe F USS

Dl o oy ¥V S j0 a5 gl lan ol agy cbale les
O3l pd oy 5 TYY NM o L Ll,15 ode Sy
il ileads &Bly FYO M o Ol o eas Jo anwlis
A Comd odd (5,05 )L Dl3gl pde Sy o eald ol
OYlail LSis Bds a4 ol (e elS,5 pd> S

(F) asl Oldgl g el )5 Gl (JsS50 G (9,0

IWAA 010 15 cdw 0 5Loll (oD g Gt 090

b oonds g 8L glarwli lydgil mio GBSy )y
ol
glawlss gl i sy wn ok
Jolme S b lagl dunlia 5 opualS)I5 L oad (51351
J= ol 5o olydgl 5l -/ mg/mL cdale (alls uls IS

b 5 Jgbil o ead Jo (alle GualS )5 Jolome (mizren o

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

0.7
0.6
0.5
0.4
0.3
0.2

ETEERS

350 375 400

425 450 475 500

(nm) 90 Jsb
UV-Visible 5,5 orimcib g, b (g bs) alls ualS 5 5 (Gnm ba) slamalis Ly &3sl 51 onal cossay e slacsey Y S

S (339 bl 52 @109l (651055 035k Al i
OOy (A (el 9 SAS ()9 by, 5l ool b
Lg)u\f)l.g oo)’l.g Alon 6‘)“5 as 6’5"1"‘ J}l;u o> )| Lg‘o)’l.g
ool sl (Il Joloee 5l (ilitie slapm> il
Y B Gla e boslosl a5 0,8 Lasin sdal Cawsas
St SIS 5SS (sl Sl Jolons 51 il e
i &5 W08 asie Skl cwl 6,135,L essl
Srd e ¥ pmmay bgipe a5 00g TIATA 050> 205l

O Jgoz) sl Joibil Joloro

slaslas Olpdgl ods Sy sw)p ol Bon

Sldgl JaSias ol adsl cand (a8 L oals (6,185,
@ Sy Sel 4 ey boasbe Gl sl
G Bl (b ©hdgl 5o 58 cand gl Y L eS8
SLdglh jo eS8 jgas caums lis wed o 0y 3
5250 oS8 clale oS pl 4 ax g b ol o slaalis
5 2R3 Chaed al LSy (i b 3550 Joloe 9o
L ol 5] Sl Wlgf o coss osaline Aimamsag,S peed
oyl &5 wlbioe el 5 Ly (YIS 2
or pod) lple w3k Jee g)ls alay e Wy o

25,5 o0 7 ae Dlydgl 3l gl Linle, lacas

S i owbel D13l 6,108 5L ool anin ) Jeus

& -6 t t —

ssbas a5 il oo ol alS S Lot (6,131 &l3gil
51 7aS ODgoo) 0™ e |y (ialojl 0550 (655 0y oS
AL eSS MIC a5 038,85 aseie b 3,15 (4120
slwlis Sl p3gl MIC 5l iy a5 abl oo +/FYA mg/mL
Jsesd 5 MIC deslxs (6l 09y eS8 L ooy (61357

1 oolaiwl
&l,3536 MIC= 6,395l pox> x 0,346 clalé/ axe S pox>

YWAA 010 )5 cdw 05l (peid g st 0590

\IFSYY \lied g YENY
V/AY-Y V240 YAIFA
YIVYOY \AAREN YIAY
VIA-YY VA5 ¥
VIYAQY V/VAYY Yo

ol (3l (gl mslit @3l (529,500 Wb Sl
Sl (Swlail cbale Blas o) p 5l Jol> @l
SHL clale Blas iz eSS g5l slatulis
OIS (g Ve slisslem 2L 2 A eSS
odd 03lo LIS A JS& g ¥ Jgur 0 e puilign (g5 o5 g5y
aw 50 SL3gh o, o CaolE cwyp Giolejl Ll
Sl o 8 SBlE a8 lsieas MIC b plol S

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

Sl as S s o ) mg/mL ol sae ialesl S

JS o g el ode] Cewdds d0e 50,5 Gyo Jaeyd
Oledr 5 wo,S CuiS lase 4 0,350 3938l I Jol>

5,5 ke MIC

Oldgl ol jo aS Dldgl pae eS (Jae,d cpl o
Jol5 job @y a5 ail o ol eSS L eals (g 050
pz> Olgiea S e | Glalel ojse 5L ad,

3 a8 0,365l cdale w00l L1,8 Jae,8 40 0,340k

MG/ML) 15556 MIC L alS IS b oty (6,138, (sl amlis &l 3sb ol Sl as colled ¥ Jgus

Streptococcus mutans

0.45

EARA /YA

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

e mm s gy ol

o] 50 100

150 200 250

Yy mg/mb cdale b acolis o550 ale poes

Jsb 35 lize g5 355 l 5551 9 Gl olS IS Jlono MIC 5 5 o b 5l 15 sl 1 sl 0,356 MIC (sl fogas A S
£eenm T

Jb o Oldllas aes oo (iali8l oL aSL s ble e
el 0l3gl (pulitipn JolS sla Sig 4 b ye plxl
olyd Jrals Sl saaliv slp Wil oo g conl cdyiy Jb> 50
aelels oy (pl b all b beojlgilug, Cuew (59,
alS S gl 45 esls lis EWlie 5l el Cewds
5 Eudragit S100 _te sl clojols 5o oad alguS
Oz 9 obsS Ojge (S| Sras ln dadis e
S5 e b talS Sile (10) akies oyiakie St ail
ok 8yl 4 gl &S conl 50 (nl 4 6551 ok
S 4 g anSa ) (Bl oty &Y oad Jate 55k
oSl Lo s el amti ) (isS o 335 Jokus
Ol 0955 7 Gk 3l Jshe Spe b 535 tals 5 sl
) Ceeise skl 59, o5 LS lalllae gl e
clls Saile a5 ool olis sl oad ol (Cuske

GTPase culls 10,8 e Jolis (pualS IS b iShos

YWAA 010 )5 cdw 05l (peid g st 0590

Sl Fee )3 6)98 iz Glime Oliss g, A S8

@iz glacdale ade 5 1) (LSL ol camailis)
Oygods il 0,360 aSpl 45 axgi b ams o lid 0,346
Ol g ol ags Y MLIMG <ol clale o Sel
cdale ol eams las adgl Seul 5l e sl
od3 (g% 4 JSB cnl yo aBbise led Jsloe 53 0,350
Sl Sl e 005l clale il L a5 sed e
ERISNE STIOY) 2 USRI
23 e 455 b oo B 095 (e (S Ol e
oealS GlgS a4 eSS alal aS gley a5 ol
30 ol Jo eS8 3 slail 1 S L aS Wb e
by O 5L Qdz g 5 3585 el ol ol 050 Joil
Sy Sz zes 080 L L sk
@b P 4 pab Jhus oS eols (lis (g e (alKales]

) oeelS )8 2l 5 ol jo spdy Pl ol sg0> b

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

9595 gyl (65351 pledga JuSld (SiyI03l ¢l iae (et
omilige

&5 ,L laulas olydgb Swijlosl J1 5l ol b
&AL pldsn sl Oliee 55 5 A el 5 nd
Ol Y ooz 50 plais Joe (59, 5 lige (sS 5S o il
3o lods g ol bl 1SS a0 o yioles] .ol sas ools
Jolee G PH o sl 4 .0u0,5 81,3 BO-NM zg0 Job
S o5l 5399 S e 2 (ST g0 sl
5 OS5 aw b (Sl cdale Blax 50) 0,350 Jolone
32 S S e Sl 55) Al (oaalS 5 51 slons
Slade (uSile 048,91 Cowsds gl o a8 S a5 o (&34l
G0 woye yo eelS 8 cdale (l3gl yo ulS S
el ok lsiea byl uSile 5 ad s o,3sil
Csty @l 4 4> b (B)b jlab ad S o alls
S5l SIpH 0 gV g0 ;0,0 a5 00 5 cvnlin o]
Dy s Al eSS 4 s sals (6)I35,1 &l 3430
ol NSl eSS S calld sl ouled Lo
PH O 5V L Slind 3L o oad > oan, Lo Ly o350
&8ly o ol 0,3 ojlail 4y bogype Jgilil jo pslS IS 4y s
4 ol 3985 bl a5 S b o 2SsS s o
Jurst (T ol g sl Gl b St sladshe (9,0
S Goyer 35y oo Ll izes 005 (oo Casi O
loydgils slo alole 0,55 9 g s el absnl oS
23,5 oasline ledigad ;o plu iulidl el

S il o (ealS S YL Mgy en s el )
5 addy Coewd 3l b 1) g Pl ol @bl 5l Slas L
gl A e 500 51 iy slaplo b JsSge laazs
e 5l am bdiged ple g Soslail a5 Jb> 5o aled sl
o cpl a5 s plas ) enle Rl e PH
WSS Al oo oy 3550 PH o allebugil o)ll Sk
0,85 Ui a4 ualSLIS A Jley a5 el ol e
oS Wb 2als Y-Fom sgu> 4 ol &5lail wul a0

Jsbl b 1o eads Jo opalS )15 13 55100 51 S LS

IWAA 010 )5 cdw 0 5Loll (oD g Gt 0590

@bl Joke Spe 3 a5 cul FISZ slacuadldess
ouiS g S gl P! pl oS o Wl gl s
e e Gk L 6L Jshe S5 oo
Jo ol b asS o cailes Zring o b FtsZ Siwlis
Ay w2 4 b SL glie Lole a5 ons F axin
S0 Gladllhae o (VF) sgd ped Jie (eSS lawgs
s uiig, sOrtase A w il a5 aS ol sols lis
0SSyt 4 Jobo (S g 05 o0 e | s ST
SlSlhas Jle S plyisa ey WS e 55l
WS oo (Sute ) Lugiygl esSsSskilnl adey
collad aBlisle;l bl i jo alS S a5 o0l L)1 .(VY)
WS o Hlee Ty esiysl  eeS oS sldliul o sortase A
aS VY. cposians g VAT snio sads cblas slaeg S
559l eSS ghdlinl o sortase Ayl culd glp
b omilige (weS oS g sl sOrtase A o s (59,0
sortase A wilgs oo yualS )5 a5 ol cdmline 1) sl <8l
B S o puilige ugS 5550 sl slaJshes 50 5,
Sdedy g b adlsl cuiS laore 4y (elS IS VO MoOl/L oS
Sl Gy Jole Jols 4 PaC wus )F 460l el VA
JB jebas 5lS,8 VO UmOl/L cpl p ogde il
Rl | ilige S 9S 5 il plidse JeSis slaasdle
ige usS5S5s ol PAC xSy IS L oS
JeSs o 1y ilise s 555is sl (53, 2 nealSIS 85l
At 208 ()55 s gsh 5 sk 7l laasil
Pac als 3,k 3l 1, pldsn JSis olS IS a5 ol
sortase A lawg ool JUIS sorting xSty e dliwg
25,5 bl 55 (Yo VY) o)L g Llsl L(VA) aoo oo ialS
2o ey ol Sldgl ol Gkl a5 6,5k
& (o3l 5 el 3k 5l wias e plas |y ol
J3s 4 3485 e oyl S s 5SL Jok 81500

(V) cewl Jolos laSalasl jlizl jo Pty Jsbo

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

salg> o 50 1) @b Joho She g oI 0,
(VD) cusls

PYL G g g dats Eel a5 o (O oA e M) Co]

ol iaSs Ll 5 osdee bols lawg

L (Y 5 0) cilzses GlaPH ;o (uilige sS993 sl 655k whidg 0dss (59, 2 malS ) b osd (6135, sy IS Lo b )35l (Sslosl ¥ Jgor
DO NM zg0 Jsb ;5 5,5 JEz 5l eolazal

opH -[ATY Yef
YpH SIVYY g

65,0 O35l abge oo, 8 Lulal wias 5,155 L
lge (995 95 55yl Slapld WlgS oo ¢ Jou ) L oad
Glul S oz ol Jswsi )b 5l 55 plp B,
L ooad 5,135, &l)3gb b eads jlos slopliden Sl
oRIBl el Azt jo g 285 13 kS prae jo gl
Olye 4 Shear stress &, b cov qpldsn Bl
Shpe ok 4 Jed B Loead )L oyt
o 3l esbizal b (50500 Lulyd 5 1y phidger ol lows
Sy Solewm Jae 53 Goy XYY (rdge Sloys w3,
13l b leyo sty malS (oaig yeile) yhge lais
Sluls Guad o 5 slaw o8 Jewd B b ond 5,105)L
SHl ol Jgui,Bb a5 Il o ol pals |, Socws
gl Bua paix L oVYlasl 3, b 5l alydgl el
L pH & atly o)l sle, 5 Multi-targeted binding
e @95 sl @lly (o) SbbS e 4 axy
S @l 00 W phdgn ws Jelse 1 il

el oals adMs F Jsam j0 aie) ol o ol

<[+ A
offo o

V90 o PH o cudlyl sy juun (55) lyd9ib i
o ool 4 Jlasl bl 4 0l oldgl sl fol>
CilloSgyne (HA) cllnSgyne lais sl
s Saliva-coated HAGSHA) Glp L oads ools b
L laas, Lo besST L ooad ools by wawSB).\,.m
el il se ol PH o a4l 2l gl als,
Soslodgl alile Yo10 Jlo o olSes 5 g0
Jeil (omoldie @Y 5| Site (2 90 (slaymcksS
-Y 3 BMA) o ST L (DMAEMA) o) STk
P(DMAEMA)-b-)  (PAA) sl L ST Jeon
Jeas &5 wsle (0(DMAEMA-co-BMA-co-PAA)

Self- razss 095 ogil V) g0 SeslS 340
Ssliwly mSI gla S w0 e a0 Dl )30 .0 5 assemble
PIOMAEMA) 25 biix o5 55 sloesl b 5l 558
bl onSs0e 5 SHA HA & 25 B Qi s
olis e b bl oy Bl dissST b ooad eols g
ol b ooldglh S0l Glhas 4 axg Lol

bl (S g 008 (59, D39l Qi (el oo

YFIY £ Y/¥
OY/2 £ Y/4

PH 0,0 Cd> sy

PH Y jo0 Cdz ssy0

YWAA 010 )5 cdw 05l (peid g st 0590 O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

Saie adgl el VY o iyl adsl clele jo S
JAARA SRR VAN VYA R VA G WL & SCRAR VA
O b &y azgr b I ol by awlad &,360 51 lS )8
5o by bl el 47 cilds 5l G oS Ao e 4
aalslond JyUS 5 (om0 Ojget plizee Jls, colo
Obb 50 5 Sy 5SSl Giolay (Tl e Ll o)l
20,5 ol atwlas &l 3gl 5l ualS IS ZAVE el VXY

(A JSa)

9318 e (lie 6 S0l
sl o)l SO e anwlas @ldgl I eS8 Gule,
Sate adsl cel Y o (Yo (YY) 0 oo, asels Y-
b, alis o3l 51 20,00 Ogeds el S 51 TNY
3 owelS 5 7AY sgas cele Y clldS 1 el
as ols plas gyl iegh b oS 7 alas ol )34l
O )0 el 9wk pyie b Jele e e 4
oadlive 050,85 C)B N Dol PRI W P9

&liil ol oy e Sl piole; Oldgl (pl aST 0o S

100

90 |
~ 80 -
%) 70

60 -
— 40 -
-y
D‘f. 30 -
% 20 -
- 10
E:; 0 T T T

T
0 12 24 36 48 6

72 84 96 108 120132144

(celw) by

(SNPS) aulis &l 36 51 alS IS sl oy A JSS

ST olge el 00,57 5 ams sl 1) aiedas 5 ool J S
Srozh ladasle dailS g da 59,000 dapyond Joo
as)S 5 4 5SS (0,5 WaenS sl Jelogil lsrea
ol e o o b 6 peuls &ly366 oyles ol 5 Sy wloads
guS 3o 1) Gl 4 ) a2y angs Ol Wiy g 5,5
1038 oS ealSHIS i 5258 Ol (lagls 13,5
P9y (e sl s Bl SlSel s ol
Gl 3 e o b Sl Ga @ileds 5 ey
Jeloe o soliiwl 4+ °C loo 5l O o anwlas sl
el Sy Sants Vo °C slos jo sl ggl> ot
Cle glp a5 wb asie b alol gyeds sl
chle 5 ad e VY Joll e aolas ol)340
Olydeil gy odes jo e g p S e )V S

Oldgl s3lal e aiilie FEe oul (g,lA5 L

YWAA 010 )5 cdw 05l (peid g st 0590

(29> @it sla sy o eSS AT cieal o

9o & S Cewl ool 'BL’>U‘ u] 3o J..‘> J.-lé GLQU}MY}AJS
S slaghyy 0pS e plnl (b g ol By,
owlPl Gl el ladel> o GlS B @y ol
Los bl 5o b oberd Glagts) 5 ol ol
S wede 4S5 4 lag)ls S5 L g ge
055 0,590 b aS Sl (5 ldgl (gYse B sla o,
el g ez 4 mho Colue Cad Wlg o eSS
S g Sl ol cel a5 ars lidl | cdale
GBS b bbb S ol el
el laans 3 eSS (grY g0 gl Cute Sladar

ol bl sledus wiley a5 golgagil b S

O3 (Hgo dugely Sloyd = (Sl lous g (S pale oGS Ao


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

Gl VoA CB3E L oS ab Lakia 28,5 JE
Lol e 1o aslol oas J 08 5 (20,08 Oygods lapes (o,
(el WYY Ll 50 5 sy (8 Say il T 51 ey
@ axg bous S oly] anwlas ol 3gl 5l eSS LAYV/E
Sloogasr el melS IS g5l s sloailolugl aSy!
il el g ol I3l 1) lais (sliseds cyalS IS s
Bl Gezen 5 Wsdoe plis slee b ol (1Seep
g (oo ilige gSeS g il 5l (BU (Slas (Sornn
eSS g5l ol gloailalugil dusy o i ol ol
Ol g s Cullage 55 x5 B0 Cur (arle S S
RESII
L ees
Sallagl o5 3905 zrhe Oy o 950l |, b
5 siegl FVY Sl Lagie b b ualS IS gql atolis
e 3t g ee VIV S3gil ol b3 Loty
g doys YEBA bl Sldgh o ol 5 6,180
obge 955 95 iyl ade (MIC) ouiS” oo il JBla
IYF L ple e (@ Guls )8 5 ailelugil nl sl
el (b nl W gl e 2 S e IFYA 4
wloliogil 1) sl 00 (el IS S5 lo3 el 331
5 sl Slosgas 85,) ol o3y ol o oad b
U (SIS (S g ol |y s Gl b Soa 2
S o0 (6 S ol uilige (w95 oS o il |

Bebod (pl B g W g 4l Jol> gl on
pll Ol oBisls (ngi (928 g pole suSiils jo a5 ably o
by SBT3l ol oo p3Y 93 GBS el oud
(Shiy 0aSEls ((Joge S sbiwl doged (e daee
pole ol ool ladshe (iglsm Slidss S,
Sye 9 Jbo slocales LB 405 (Sgao el (S
anled S5 tagh cnl pldl

S)l092g g8l 5o Pl

YWAA 010 )5 cdw 05l (peid g st 0590

oSl S Sae slopallT 1 ool b oads (g, l8 L
99 50 @lS &5 ad (5 pSojluil 5 Sbgw G g 9 g
eS¢ gl PN L ply g ansly cdllas oo b LT
olSoss b aS 351 g e VIV S350 sl (65 iy
b olydgil o 6,1A8 L e o8 5 S eslul bl B
oBiws ;0 5,5 wd> Gk 5l aS ve s, YERA L 4l
o llinl gmie (g5, 3l 9 UV-visible 5,5 oo b
Cools o shieay Bk 5l oan sl LSS
(g osS 55 5yl 6 Sk wo  SliSel g ,Seend
bl ol el (MIC) suiiS lgo cdile Jilas peass
Wl Sy eail o 4y 4l 0,35l (glo Jslma 5| cakise
O3 MIC s sl L mlis ol adlal 6 25SU (559,
5555l 55 65y ol 5 Azl
WS astie Gmized e o[V mg/mL L ol wlge
iy 45wl /YA MO/ML Lol 5ualS IS MIC a5
ot oealS )5 b ond ()8, axlii gl MIC )
L ooads (6,08, anwlas &ldgl Sai)losh ol iz ee
oSS syl L elden Wy Gy, 2 LS
25045 W0 8 canlice .ol plsl Vg O sle pH o uilise
O Cawd odd 5,08 L oldgl Sasjlesl G pH o g
FP cdld gl oolol s 0 iy Al eSS
3o eads o atwlid Slpdgl o sad (5,108 ,L uelS S5
boye Jolbl o ualS,5 s cas pH 0 o V L claws 80
| o)é o)’LA.S‘ 4
bl (Sgyee (59, Dlidsil Cd Galejl uizen
cde cdeay aolas Dlp3gil .aus )T sl V 9 O sl pH o
odd pygie A ;3 el g wad pygte Bl el
u.v‘ FLY ..\)o)f saaliw J.g‘o; C)L> RN O ygody uboyl;
3 ol ol ol ey g by (ciale; 360
YE o /N ke adsl celo VY o il adgl olels
3ol VYL cel A8 LG o 5 VAN cels
Ad>yo 4 Hdewy 4 daxe b I s b, atelas olagl

3,90 3 500 gloy bla el 17 clbdS 5l 5Sw

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

OB 9 (53336 dnd o -

1-Hu P, Huang P, Chen MW. Curcumin reduces
Streptococcus mutans biofilm formation by
inhibiting sortase A activity. Arch Oral Biol
2013; 58(10): 1343-48.

2-Matthias H, Christian H. Nanomaterials in
preventive dentistry. Nat Nanotechnol 2010;
5(8): 565-9.

3-Chavez de Paz LE, Resin A, Howard KA,
Sutherland DS, Wejse PL. Antimicrobial Effect
of Chitosan Nanoparticles on Streptococcus
mutans Biofilms. Appl Environ Microbiol 2011;
77(11): 3892-95.

4-Bhawana, Basniwal RK, Buttar HS, Jain VK,
Jain N. Curcumin Nanoparticles: Preparation,
Characterization, and Antimicrobial Study. J
Agric Food Chem 2011; 59(5): 2056-61.

5-Min S, Xun S, Buyun D, Xiuli H, Xiuju L, Aihua
Y, et al. Advances in nanotechnology-based
delivery systems for curcumin. Nanomedicine
2012; 7(7): 1085-100.

6-Suk FC, Siti NAY, Suh CP. Preparation and
Characterization of Starch Nanoparticles for
Controlled Release of Curcumin. International J
Polymer Sci 2014; 8 pages.

7-Mara DG, Soraya DB, Emanuela DC, et al. The
Effect of a Silver Nanoparticle Polysaccharide
System on Streptococcal and Saliva-Derived
Biofilms. Int J Mol Sci 2013; 14(7): 13615-625.

8-Michal E, Jonathan L, Ehud B, Aharon G. MgF2
nanaoparticle- coated teeth inhibit

Streptococcus mutans biofilm formation on a

YWAA 010 )5 cdw 05l (peid g st 0590

tooth model. J Material Chem B 2013; 32: 3985-
91.

9-Telma BLB, Louis G, Denise PS, Daniel G.
Subinhibitory Concentrations of Triclosan
Promote  Streptococcus mutans  Biofilm
Formation and Adherence to Oral Epithelial
Cells. PLoS ONE 2014; 9: 6 pages.

10- Stepanovic S, Vukovic D, Dakic I, Savic B,
Svabic-Vlahovic M. A modified microtiter-plate
test for quantification of staphylococcal biofilm
formation. J Microbiol Methods 2000; 40(2):
175-79.

11- Nguyen S, Hiorth M, Rykke M, Smistad G.
The potential of liposomes as dental drug
delivery systems. Eur J Pharm Biopharm 2011;
77(1): 75-83.

12- Das RK, Kasoju N, Bora U. Encapsulation of
curcumin in alginate-chitosan-pluronic composite
nanoparticles for delivery to cancer cells.
Nanomedicine J 2010; 6: 153-60.

13- Honary S, Zahir F. Effect of Zeta Potential on
the Properties of Nano-Drug Delivery Systems.
Tropical J Pharmaceutical Res 2013; 12(2): 265-
273.

14- Suh CP, Soon HT, Suk FC. Facile Synthesis
of Curcumin-Loaded Starch-Maleate
Nanoparticles. J Nanomaterials 2004; 7pages.

15- Krausz AE, Adler BL, Cabral V, Navati M,
Doerner J, Charafeddine RA, et al. Curcumin-
encapsulated nanoparticles as innovative
antimicrobial and wound healing agent. J

Nanomedicine 2015; 11: 195-206.

O3 (9ot (Sloyd = (Sl lods g (ST pale oIS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

16- Rai D1, Singh JK, Roy N, Panda D.
Curcumin inhibits FtsZ assembly: An attractive
mechanism for its antibacterial activity.
Biochem J 2008; 410: 147-55.

17- Park BS, Kim JG, Kim MR, Lee SE, Takeoka
GR, Oh KB. Jeong-Han K, (2005) Curcuma
longa L. constituents inhibit sortase A and
Staphylococcus aureus cell adhesion to
fibronectin. J Agric Food Chemistry 2005;
53(23): 9005-09.

18- Song J, Choi B, Jin EJ, Yoon Y, Choi KH.
Curcumin suppresses Streptococcus mutans
adherence to human tooth surfaces and
extracellular matrix proteins. Eur J Clin
Microbiol Infect Dis 2012; 31(7): 1347-52.

19- Horev B, Klein MI, Hwang G, Li Y, Kim D,

Koo H. pH-activated Nanoparticles for

YWAA 010 )5 cdw 05l (peid g st 0590

SIS (Foswg &8y ez ol I8 b s 5,138,k &3 il
Controlled Topical Delivery of Farnesol to
Disrupt Oral Biofilm Virulence. ACS Nano
2015; 9(3): 2390-404.

20- Jahanizadeh S, Yazdian F, Marjani A, Omidi
M, Rashedi H. Curcumin-loaded
chitosan/carboxymethyl starch/montmorillonite
bio-nanocomposite for reduction of dental
bacterial biofilm formation. Int J Biol Macromol
2017; 105: 757-63.

21- Khezri A, Karimi A, Yazdian F, Jokard M,
Rezazadeh Mofradnia S, Rashedi H, et al.
Molecular dynamic of curcumin/chitosan
interaction using a computational molecular
approach: Emphasis on biofilm reduction. Int J
Biol Macromol 2018; 15: 972-78.

O3 (9ot Sloyod = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-4291-en.html
http://dx.doi.org/10.18502/ssu.v27i3.1187

[ DOI: 10.18502/ssu.v27i3.1187 ]

Downloaded from jssu.ssu.ac.ir at 19:56 IRST on Wednesday February 3rd 2021

Journal of Shahid Sadoughi University of Medical Sciences Received: 17 Aug 2017
Vol 27| NO 3 | June 2019 Accepted: 10 Feb 2018

Improvement in curcumin application for preventing dental caries by
embeding in nanoparticles

Marzieh Azizi', Fatemeh Yazdian™, Amir Maghdoudi®", Leila Ghaderi?, Fatemeh Hagirosadat **

Introdution: The aim of this research was optimization curcumin characteristics for oral hygiene
application. Curcumin-loaded starch nano-particles were developed for enhancing adhesion propery with
enamel surface and best anti-bacterial effect against Streptococcus mutans.

Methods: The study was the experimental one. The nanoparticles synthesize was based on precipitation and
ionic gelation method. Nanoparticles characterization was done by scanning electron microscopy, dynamic
light scattering and determination of zeta potential. In addition, minimum inhibitory concentration (MIC)
was assessed to evaluate the antimicrobial properties of nanoparticles against Streptococcus mutans. The
binding amount of nanoparticles to hydroxyapatite was evaluated and finally, the curcumin release from the
nanoparticles was also assayed.

Results: The average size of optimized starch nanoparticles were 61.1 nm. Also, zeta potential was -14.7,
mV. Loading contents of nanoparticles were 24.59% measured by optical density from standard calibration
curve of curcumin. In addition, minimum inhibitory concentration (MIC) of nanoparticles against
Streptococcus mutans, was 0.204 and 0.438 mg/mL for starch nanoparticles and pure curcumin, respectively.
It was also found that starch nanoparticles had inhibitory effect on bacterial biofilm.

Conclusion: Curcumin-loaded starch nano-particles improve adhesion properties and interactions with
enamel and prevent dental caries of Streptococcus mutans.
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