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Antimicrobial effect of Citrus aurantifolia extract on Enterococcus faecalis within the dentinal
tubules in the presence of smear layer
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Background and Aims: Instrumentation of the root canals results in formation of smear layer which covers the
dentinal tubules. In infected teeth, it is ideal to achieve a material that has the ability to remove the smear layer
besides antimicrobial activity. Therefore, this study was designed to evaluate the antimicrobial effect of Citrus
aurantifolia extracts (lime juice and rind extract) on Enterococcus faecalis within dentinal tubules in the presence
of smear layer.

Materials and Methods: One-hundred and forty dentin tubes were prepared from bovine incisors. After removal
the smear layer, the specimens were infected with Enterococcus faecalis. Then, the smear layer was reformed.
Test solutions were used as the irrigants in study roups as follows: group 1: 5.25% NaOCI; group 2: 17% EDTA;
group 3: NaOCI+EDTA; group 4: Lime juice; group 5: ethanolic rind extract of C.aurantifolia; group 6: 96%
ethanol. Dentin chips were collected from inner and outer layers of dentinal walls and optical density was
measured. The data were analyzed using one-way ANOVA and Tamhane tests.

Results: In outer layer of dentin, the efficacy of rind extract was less than that of NaOCI+EDTA (P<0.05). Also
Lime juice was less effective than EDTA, NaOCI and NaOCI+EDTA (P<0.05). In inner layer of dentin, Lime
juice was significantly less effective than NaOCl and NaOCI+EDTA (P<0.05). The efficacy of rind extract was
less than that of NaOCI+EDTA (P<0.05).

Conclusion: In the presence of smear layer, the antimicrobial activity of Lime juice was less than that of NaOCl
but the efficacy of rind extract was similar to that of NaOCL

Key Words: Enterococcus faecalis; Antimicrobial Citrus aurantifolia; Smear layer

Journal of Dental Medicine-Tehran University of Medical Sciences 2011;24(3):148-155

o S5395] il 095 —olpt8 (S pbe IS (K330 015 = ol (55,9 o s I8 Sl =016 2 g e
shokouhinejad @ yahoo.com : g xS sbis MFAYE -« 2 a5

WA



https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Oen 5 by Loy oo 55 w)d 3350 S8 ywsS 655 il dule Citrus aurantifolia o jlac 05,500 Md Cuwols )y p

sase

) ol sl pg a5 208 o JuSiis JUIS (slaoyless g5y pmowl 4 Sslyal glaiyloyy 55 adyy gla JUIS Cpiuiiog i) o> 18AD § dinoj
P e opl 5l ole e il adly 59,80 Md Cuold b s 3 g dled Bl 1) yrowl &Y A1g0 odind guiiiund (b Jalore 48T (S g0 43 iligy o
9 (U990 ) Citrus aurantifolia ogee (ubsS (31 Cuond o)las (59yShe Mo Cudld wyp jskaio & adllas pl 1 .8 )5 0 )00 Jore sl JUK
A5 (b el Y j9d 53 ady) (2l oy 2 95290 S eSSl ale ol Cngy

4 eS8 (g8 55 9,] (mmilisges ppand Y Bl Sy b 43 55 g0l Syl slaglis Sl ale il VF e adllas ol )3 3 owy 22 V9
NaOCI :) 05,5 1055 ,5 solatwl JUI (sodinss jolaio & i sla Jobro 3l addllas 3y50 (glaog)S 3 i dlboul bisee yrowl &Y 5 il adlg) 31
o33 o AP Jgill B 09,5 (555 ged Cawgy (Jpll o jlas D 05,5 cgeu) I F 09,5 NaOCI +EDTA ¥ 05,5 L)Y EDTANY 05,5 O/Y0
5 Tamhan LeS5 cus g 48yl S il )y U1 s awypr (095Sun 15, 51 (56 98 Jlai 51 g del cowd 4 gle 5 )5 5 (I3 Y I sle
L ool ddlllas oyl

3 godd O 09)See L Cools g (P<+/+D) 391 y0S NaOCIHEDTA 04,5 5| i o canrgy )lias (59,500 M Caols zle (2,15 4 > slaaidly
NaOCl 4 NaOCIHEDTA (claog,S 5| gou) Ol (29,500 b5 Caols ¢ I35 4Y ;5 (P<+/+0) 39; yieS EDTA § NaOCl NaOCIH+EDTA (¢laog,S
(P<+/+8) 55 yioS NaOCIHEDTA I Cuwgy 0)las (09,540 b Conold g (P<+/+0) 39y yiaS

5 s0d Cungy o)las (9S40 1S Sl o & Jb )3 g 25 NaOCL | Gaiged ol (0950 15 Caols (ol &Y jpi> )3 35 oS Ao

Citrus aurantifolia ¢ peswl 45Y ¢ 59,500 1 £ ullSE 586595l 18519 WS’

bl oo slenr lageld S5y o o Sl 4 S92 g9 el oL

LI pmoml Y Saxe (glinl Bls > LUle oe e EDTA
b lS5ke (sl Jgbne ) oslisiol cplpls (¥eF) a5l e o ol
Al Sy ) icge 7S i Cpm 3 Ghien cSlacl
5365 51 ogg 4 led (6peSsls sy Gl glacdl ) alssl
Bl 51395 50 58 el 45 (oles

bV Sl cpistiog st & Shools bt bl
(Fd) 2905 0 JUB (glooylasd (55) p yrowsl Y dbu) o Ay
Wil (Sete Cunl Son oloid A yrowl 4 A5 Cowl o 00l LS
5 (F) 35 coles (2le sladmg J315 53 39290 oo 8L 5l
(YA) 331y 52l 1, 4y JUS 55,5 0 o 4 595 ol ol
2 oogdle a5 il cand ol a4 lon a8 cul Jlons) ol ol
bl p o gSes 5 Casl el &Y Gls Ul
w2l sledas 5 ad) JU 50 d2se lapuslSlg S
Al ansly

I olews g Blodg (29)l> Jelgs | (2mly @it ojlgen LS
oo 23 B gl loyd 13 (63,8 4 paie lop Il Lyl
b oy jl (Citrus) €65 coylpl )0 odd CulS wpo LS

V¥

o8V e ol anl A /eI ol oMol A/-¥/VD 1 guog

.

LVRT

5 bl g Sue is iy, JUIS oy ol i
U 00,8 » 5 JB adyy JUE e ) Ll @Y g
e OB (losd 9 (S gy 4 gl o3l a5 sl e
JolS Gls 4y 0B Ll e o Wl asy, JUK (g5lsh
Po3) Crlplis Ml ced i) JUIS ouomn i I o813 e
s Jlly 42 pp (Jghe M Cua (2955w S Jalge I eslit]
Py o skl & (ilaie adyy JUI

oo QA &S Sl (caglie munsilSlg S (dlSE (S 955 0
ade) JUB plopd & pglie g )loly adyy Slibl wlols (5glgsl 5
coyiiny o8B oS 559,51 & Wlosls s cldllas ke e i)
b olyen ada) SlaJUlST (09,5 5l oind JoSis mundlB)lgSe
(V) 2bls aay oy 5l e polie Sl

N3 ekl 3)00 (Slglid 0aS” Ggde wS slasle (y9ST
e G S et Bl o (ulxe 5 Lle (gl S pa &S wlass S
G ale gSae 1 ol g L a2, e (NaOCI)
oot g S 058 990l o | a9 S 51 (org
Sligw 5 Jobo Caaw dlar Gl ol gl (i M


https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

WA 50l oV oyleds V¥ 0)9d
5 ) )9

Als Sleyd sl wleas o (SKiss pole slSisly (S psliis alxe

e Y Gyl s ,elsSSl o Gilea kylyd o 5 coss” agar
3 olaebl Jaas 1 o o 460l el Y @se 4 01,8 5l
Brain Heart Infusion ;> b ¢S JslS dadiged g 2l
KoV ©yelS b Somslwgw g oad > aBBlas el 4 broth

W PWERWH

Elad diyy Glhe pgw SO 5l ale by il 4 Y UK
95 59 jumed!

JooST 55 ouwd Cilo e (gl juidow - IS5

ladiged S35 4y (029,500 (gmmiliwgus zitls
Ol daudl Ky b LSS 555 99 58wy dbpe
dhewg 4 aglid g A5 zdli LU J31 5 atslyy (9,0

L goaxio (sloog)S ol a)b 0y .yl Hl)8 (Rutaceae)
(Riss0) Ll o ,d &S ol plate wlis olS clolas!
(1) (Chrism) Citrus aurantifolia L Citrus limonum
olS ol calie (glaciond (09)See 25 Cullad )l )15 (B 59ed)
Sl 1S iman g e p)S g Cato £ 5 (slacs Sl 4fle
(V) Caol oais 0oly ol

Sy LY S5yt dul ZA G5 ST LM lyls i 5ged O
cilises Gladllas (V) Cusl 0y 5 70 /00 B +/F e S g punliy
&S Gl 1y el Y caol B S dwl &S Slesly L
ol oole (pl (29,Sue Mo Cuold Sldllas )3 pisres (VY-)0)
VFY) Canl o

5 Cosl Syt sl sl G5 sed AT 4 a2 b e
srowl WY Bl SUle ( 09)She MS Slusgad s 0gMe oolo oy
PB Cwl Seon (2o sla Jagr ailad 0503 U o 4 )l o |,
W ossﬂ zle g0 (Jete MS Ay

EF 90 955w 2o Caol oy yshaie 4 adlas opl 1Y
Slad b ogsn (5855 5 Cennd liae) b gmd ol ojlae
L JUK onims g loic 4 (Coavgy JSU ojlac g god o

W u.':-l)b @I) ‘-;)L.Qu.d dbao.\;.m Gl

)2 O¥9)
ladiges (gl odlal

ady) 3l e (e ¥ eyl 4 (2l judens VP adlbas ol
Ol e () JS8) A8 e 9B gl 1l ol
S epSels can (BL SY Y o oy byl o8 xaw
P L ale playibe ()6 gaw ouin gt Jsle g9)5
S5 5 L (Y JS5) 80 cile ST 50 ladiges g i osilidg
s IS et |y ot g 5 4255 Sy ko 4 VY EDTA
Syl oM g5 51 oolamanl b L ysihows o 51 (s b ool Z00/Y0
IR
oSS (g8 959 5l (geiliwgus 4

Brain Heart Infusion laye 3 IS8 yusS'sS 950l (6281

AR


https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol)K@SOL:'éi)':‘ Lo’).\.o?u);‘fb

w)d 3350 S8 ywsS 655 il dule Citrus aurantifolia o jlac 05,500 Md Cuwols )y p

Y 05,5y blo (Bl e JUI J5b ddds Ve e 4 odidd guliiund
b U 1zl ppansl @Y i ml, pey 3k (NaOCIHEDTA)
(448> V) EDTA i) Jo ) (puaww (485 ¥+) NaOCI yuJ oo )
A5 030> guituns NaOC [0 i) (oo V b colys o g

b ptalojl 5,90 slaglre (2le sloodlyy a5 5l S uge
Sge oM (S Jl g oS (2 Jobre I ealitl
a5 39 Lo /Ny 9 YT yind Tween 80 7Y ols osliul
VE/Y 4 NaOH jl oslizul | Jglo PHy 5 33, jhie o b
Wb oyl (gl S L g g

s 15 Blo 2l sloyits o) 3 ) ST dm dloye
OY) 0 ojlads 0 S bws UK J3I 51 sle slaod
2l sleodly el cuss 4 (gle 5 (2B aY) £ g (gl 5 B
Wl b by by 5l phS o bwg [olg 5l odel s
bl 5 e ¥ ool e aiolejl slacigs > alolBM
» el FA Gde 4 9mwbsSSl 5l w505 (69l zex o35 BHI
5l bl iyl dgng Yl ladlg) )5 il ax 3 YV yls s g
WSS (s (29,540 A5,

» 39290 BHI B cuond jl i (oo V &5 ©p90 cp
&y Al 9 b dliby ol gbedly b slacgs
z3 Jsb 5> yiegidgiSewl bawg Ll (Optical Density:0D)
09,5 5 alojl (sl0g)S (£y9 Al 1 (yp sl OF-
Dyl ale slrodly ol BHI (g)8 atwdls b cuso J S
5 dulin (ita J5S 05)5)

g9 omd 5 b I (36 (Sl pas ) plebl caa
25 S slaloen J (le (sla s 55 kel puslS y S
il Lulyd > BHI-agar e () g aidlyy aiged o
5 25 il S5y pbml (bl pledl I e s el cusS
85 Ojgo bipusillg S Caga (parls slacws

by uilly UL pgesl S ol LT el cer
duslis cqs Tamhane oSS cus g (One-way ANOVA)
s b hme maw lge 4 p=r/e0 b edlail b gl

b &b,

AIAN

PRIV SN E S N IO 5
P e ¥ Gl 4 bdige ( le s ey 30 4 o xS e
cstio JyuS 09,5 50 Nad 4SSl ol Blw da d VY Oyl da o
A adlsl s UK 4y s yiw! BHI broth cuis” lasce

42 B 9,50 5985 51 el e il ploj plodl Sl 4y
diges o 5l Bl Gyao a4 diges Vo o ale gl e 30
sl bys sl edlatnl b )b g (BB sle ablio o 5 Lud Gl
Bl e D ()b ged gle 15 g B oled IS uiS
3,8 sl b.\m grol Y D ojled pguvdn lawg bdiges
Push & Pull e8> b 5 Jame job 4 L ¥ & Cjan pny
A5 odulS JUK (glao,lgsy (69, 2 pg pwdn

ot Gialejl 250 (sl Jolomo 3l aalllas 3,50 (claog)S )3 pupes
EDTA ¥ 05,5 /Y0 NaOCI 1\ 05,5 13,5 ool a5
U5y sed ol F 05,5 NaOCIHEDTA ¥ o9 VY
Oy ged Gy Jobl ejlac 65,5 (Lime juice)
09,5 opl Y g5 A8 Jgbl £ 09,5 (Rind Extract)
>l byl ies (35 IE il (2l byl
Cute JuS CES Oygo jaiie Ol b gt Wl > oS gis
A5 BS J55 5 (A o))

@ alye 93 (b > () 9o ogee slaolas ars jolate &
S oam dloye 3y b ] cand I ds e S dime g0
thol Jas & 25 B9y b (65 0jlas wogre Sy

A5 e ol ] Cend Sl ogee gy il cged O s ¢l
P g okd Sieen opbjsen 5l odlitul b oogee Hlul LiSu
A Blo (M5 lo) y5 e b g dlo 1lS bhwg da dls o

oSl gy Sl GBS ged G ojlas aws
& iy ol 4 b edlawl (Soaking Steep L Maceration)
W0)8 s Cawgy (o plu jl ogue Cuvgy (Sdaw Cuawd !
i djge S Bl g A el (5805 Ollad 4 e
ol YA Gdo 4y 9 0 jg dboge V4 ) (S5 Cams b (405 Jgib)
ool Cavds o)las L g Blo (Bb lae glod > Oygo oyl @
LVA) 208 Glo

Sladgdoe £ 90 9 Fg Vg ) 09,5 o ale lajides (og)


https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

WA 50l oV oyleds V¥ 0)9d
5 ) )9

ol leys ¢ usligy Sless g Sy pole olSiily (Kb jlais aloee

Tle (2,8 9 B Y jlouud and ol (OD) (5,95 dlamld (Hlure Bl il £) uibe —Y Joua

515 0D (jloza 1,51 2) Sl

BB guidmnd (52 J gloxe

¥V (£ 2N\ NaOCl

SIRY (£ -IVE) /Y (£ +/¥¥) EDTA

INY (& 7Y ANV (& -IVF) NaOCI+EDTA

JJ55 (& +1\Y) N (& DA 045 9o &

05 (£ -/¥9) O [ /YY) ga) gy o)luas

IRV (£ -/WY) I (& /¥ 74 Jgib

/Y (& -/YY¥) <JOA (£ /1Y) (Cute JyiS) yatio o
J5S 09)5 po laiie T 5 TAF Ul egad Cusgy 0)las (55 9o Laisly

NaOCIHEDTA o (o)b ire Soldd s> ja g il Cuto

2ul% 3939 EDTA 4 NaOCl

0.8
0.7
0.6
0.5 +
0.4
03 -
0.2
0.1

Bl gl ol p g3t
Salay

3100l axgd e (ool (OD) (5,98 dnmld (1SSl =Y 43500
i3l 5590 (s Jglome b guiiwnnd 3l ds zle 515 arY

0.7
0.6
0.5
0.4 -
0.3 -
02 1 B ale sl ol p o) 84l
S
0.1 -
0
C & 4« ¢ & o S
o e Y s E
N \35" ) N &@ b\Y\’b
& V& &
&

31 00w ad e gLaod] py (OD) (595 dipmd!d (il —Y yIdg03
oialojl 3,90 Sladglne b gultiands 5l ans gle (2,15 4rY

B OD 5 blod i calisee (slaog,S dunlio

O Sl gme OS] One-way ANOVA U1 & as5 b
;) Tamhane Cos & d>o5 b .Cubly dgng dalllas 3yg0 (sloog,S
b qua)] 390 sl Jolxo b gt | dmy (315 OD l50e Lo
odd oduiS pgal A ) ged 9 ) Jga 0 &S wel Cund @
ol

O 5l oy e yobo 4 NaOCHEDTA 1g,See ds ool
o S o s g Cwy ojlas 5 (B el
depg 5y e gy adllas K> (slrog,S ¢ NaOCI+HEDTA
bl

I lsine ysbo a B9 ged O gSee S ool
o S g S NaOCl g NaOCI+EDTA  (¢beog,S
g (&) gme glds Cute Sy 0,5 > e o 4 /45 Jib)
bl

I Galisne sl 4 god Cungy ojliac (a9 WS Cols
5 god) Cawg ojlas o &SJb 5 g S NaOCIHEDTA
R d9>9 d)])u.’um ng )ig‘.) L;Lmogjf
)5 OD 500 blod I caliseo (sloog,S dunldo

il (2B OD e Ll 5l Tamhane cuws 4 495 b
Lol Cond 4 ol enimd gdted (glaJeke b guid
iV Jloges 9V Joa2)

AIAM


https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol)K@SOL:'éi)':‘ Lo’).\.o?u);‘fb

w)d 3350 S8 ywsS 655 il dule Citrus aurantifolia o jlac 05,500 Md Cuwols )y p

ple cde @ JUI 5l glag,ls l eolatnl jI L bapusS)lg,Se
s 2 2l ple (slo g J51> & sl g Sim eyl 358
CulS Cute SIS 09)S sladigel (pizmen g Lged Vo
Dy Culo L?LC dl.tbo.)‘)g

plos o (die S 09)5 3 ale glaodly cuiS oy e
3 odal Joo a gml il il oo sdimd L a5 590 ablie
ol Liolos] (glanl

JbgSe 1wl Gl cldlas 0 68t
calises glaeuaslS)lg,Sie (59, 3 (U y3904)) Citrus aurantifolia
plosl Sldllas 1 S gun 3 a5 ol 4 ang bl oad odls ol
(Vo IVN0) Shged (p9)Seeds Caol (pwyp o) 5D 0l
sl 00 gy S8 (eSS 958 e (09 S Cools
Sl 3 ppien bl el gl adlls b pold L6 Ll b
9y 2 EDTA 5 s o fSrn JlugSeo 1 ll il
ol 045 031y L Calisee (glopunsS 19 )Soo

Lo il &S Waly L 293 aslllas y> (YF) Chandler 4 Heling
Z\Y EDTA ;| 7+/YCHX 4 7\ NaOCl J/YHYOY _,5,Sse
Dg8 4 gxe e Jby g EDTA Ml aJls jy Ll by
oS b i 0gs adlas jo (YY) ,Ken 5 Berber jshaion
P S o 1 Sl pidn TOIYD e co g
25 IYID oo o S o] s g clls (2l oy
in vitro adlbe G 3 55 (V+) oo o o Kinl by oLis 1) il
(o2 w)lfy.&) ady,y JUK (8 s J9l>u dw 45 Loly ol
woSwe s Bl gl (MTAD 5 7Y (pyiSals J0Y/0
alyy 2l sledny Gl eSSyl ale Jod LB
2 Sk S g peml OY Gls jl am wdllas opl o il o
U ggdinds (gl 00 35 glaJslne jl 2l o S5
5 oilejl 3)90 (sla Jolome oy a8 ol i gl b ool 4
D)0 3959 (g, re M 9,00 b Cuuols bl

2 e CoplSaun ¢ 598 Glalllas yulwl jy a8 Cuwl S5 4 p5Y
2 3 Olllls 4T & o b Jp Adle ade 2le (slo g
b odwslio JB byl mls wul 488 Sigo pewl 4Y Ol

Vay

Jobi g cuwy olas (095 W Cuslb
Caold (g a3 gy S (gl dze ysb 4 NaOCI+EDTA
3929 Sl sre Sl Waog S plo g gedd Cungy o)las (09,500 o
Ll

ol yeb a4 5 sed Ol 09 ws cuols
331 y5S EDTA 5 NaOCI NaOCI+EDTA

S 35 4o g Sy

JS 53 55 ol ilme 65 cuigrhs pulSh (53
b palie Sl cuidgs syl odd adyy yloyd slayliis ddy,
o) S ey wan ¥l Gas (V1) 3)b jalas oliS 24
J3 4 g 3SL 59y 5 el Jdd 4 L JUI J5bs > (68T
g b st ol gl a3 65 5 s ke oy
ol 455 Sy 5 57 (s g 03 pll L adlas
)

Cal S5 4 25 (o lgie 4785 Jpbl Ll joguas )
Cusd & 1) ol S pls ojlas g o (I b &5 Mo e S
ol 4 s |y A3l o ZAD L ZAs Jgbl b 5 Jgilio 2yl
21y ol ASiite slga A+ 1155 oo Lo o oyl oS Slodyus) dons
5 Js ol adla 5 ST sy g b A) ko5 b o
785 Jobl welise ol ol S s olS ol il oy
23,5 bl

BV ol 45 plmottiS gie 1 48 Sools s coldllae
P odlS Jgie WS (npite Ol 4 edbie Syl ZVA
o ogaie & nlply (YY) Wedoe 4B)S HlaS )3 i olaw
Jeis 4 58 788 Jebl (ool 4 bojlas 9)Shess Cuols
28,5 8 syl 3y90 aalllas cl )3 Slol )50 (slaeg S 5l (S,

4 odidd gdind (sl Joloo 3l eolainl | LS adllas opl Lo jo
398 Olie w9 JU U3 5 b Sl a3 I plinebol jlaie
on J) Bl Syge 4 wgei Ve 2l cladps B 4 Ll
Y g oIV s ajge le ablie ) g a5 bl ladges
2 Bl See 8y Sz g Wb ()l wged gle I (ke (e
Jpa> pas dgr (See & | b 03l (99 CulS (2le gblie


https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

\Y‘ﬂ' .""l.)‘ cY‘ [ l.o.».) ‘Y\‘ 0y9d
b ) )9

ol leys ¢ usligy Sless g Sy pole olSiily (Kb jlais aloee

Oie owyYh NaOCHEDTA o5 cusly sl oy o YY)
Y jeas 3 wdlbe cpl losel Cund 4 @l b plpls
S omdS8 wsS'6Sg 5l Bis 4y ;018 NaOCIHEDTA ks el

b el &Y Slgioe Jobre (ul 1p5 2L (0 (2l gy

Slopusil)lgSee ale 05 09)Shers Cuols (Joibl 5 5o
B yrowl Y jed> 53 (2l S g 3 35290
39 g0 (5SS (SaiS dalllas odel Cowd & = ol p

usLﬂ) NaOCl 9 u")’?"“J wy D)LAC Lg:s)g.w S wol>

god Cangy 9 90 Ol (29,800 15 Cools 5 Sl 32 (gl st
9 NaOCIHEDTA jl yiaS b5

Cools Ly Glaie o asl o)LL I isu Jobs dlis oyl
oS8 eSS g il aule Citrus aurantifolia o,lac 5,500 1

teio 13 (€X VIVO) yrociwl &Y jais > ddy) ale sl eg5 o
Coles Las sl 0 AVOY 08 5 WAL Jlo 0 slad > (5l Ss

ol a1yl ylias loyd slagy lead 5 (g pole oKl
dj|)5 )\9} Joo );‘53 dlﬁéi ol awils o ol 5l Cped
20,8 o S5 bodly Judod g i j3 0,8

1- Evans M, Davies JK, Sundqvist G, Figdor D. Mechanisms
involved in the resistance of Enterococcus faecalis to calcium
hydroxide. Int Endod J. 2002;35(3):221-8.

2- Koulaouzidou EA, Margelos J, Beltes P, Kortsaris AH.
Cytotoxic effects of different concentrations of neutral and
alkaline EDTA solutions used as root canal irrigants. J Endod.
1999;25(1):21-3.

3- Serper A, Calt S, Dogan AL, Guc D, Ozgelik B, Kuraner T.
Comparison of the cytotoxic effects and smear layer removing
capacity of oxidative potential water, NaOCl and EDTA. J Oral
Sci. 2001;43(4):233-8.

4- McComb D, Smith DC. A preliminary scanning electron
microscopic study of root canals after endodontic procedures. J
Endod. 1975;1(7):238-42.

il god ol adlas

A oy polaie & 88 idos 5 (VA) o Ken 5 (L) G
sy JUS b e yeeSeS gyl 4 70/Yd NaOCI
4 Z0/¥0 NaOCI &S Sdpwy 4o oyl a0 ol plosl osds oS
ol ugS'eS g il adiged (colod 0 sl pB azds & wue
Sy o 1) adey JUB (glad )3 s92 5

95w Md Gl g5y 395 dalllae > (YA) )Ken 4 Estrela
5 oIS ogS5S 9,5l ade LY (0S8 5 Y s S g
95y a5 Wb L il byl 3 s oxSh (ool
oSS98l e 95 15 J b Glel 250 sl
655 adlas 55 (Yr) Ko o Heling .aib o IS8
b ol e (sl Jgons lisen (GlnCale Jap 5T,
AL bl 3 %03 55l A g oSS oS53, e
Sl oy g b0y AV (pullSE osSsS98l 3 o il sy
9y 2 39 e 93 )0 e Co s (09)See AS Cuols
ol addlbae b duolie JB ol zolis sl odis pwyp b gle
W N

ad Jlam gle (Bl g ()b AY pw)p 3 ol adlas
5 NaOCHEDTA 5,800 05 Caols oy bis ¢ ale cloodl,
gl lmog)S plw aSJls ,d «usly 3939 (gl ime gl yade
cilisee Slallas aSols o] 5l amily cate S 09,5 b (g)ls sme
il o yrow! &Y Gls & ;08 NaOCIHEDTA &5 Wloals lis

&b

5- Mader CL, Baumgartner JC, Peters DD. Scanning electron
microscopic investigation of the smeared layer on root canal
walls. J Endod. 1984;10(10):477-83.

6- Torabinejad M, Handysides R, Khademi AA, Bakland LK.
Clinical implications of the smear layer in endodontics: a
review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2002;94(6):658-66.

7- Economides N, Liolios E, Kolokuris I, Beltes P. Long-term
evaluation of the influence of smear layer removal on the
sealing ability of different sealers. J Endod. 1999;25(2):123-5.
8- Shahravan A, Haghdoost AA, Adl A, Rahimi H, Shadifar F.
Effect of smear layer on sealing ability of canal obturation: a
systematic review and meta-analysis. J Endod. 2007;33(2):96-
105.

Yoy


https://journals.tums.ac.ir/jdm/article-1-61-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol)K"'QSOL‘ré’..)‘j‘ Lo’).\.o?u);‘fb

w)d 3350 S8 ywsS 655 il dule Citrus aurantifolia o jlac 05,500 Md Cuwols )y p

ehlisl s wos ol ol QLS sl ol Kinys .l Ly oyl -
AYAS olee Kin b
10- Aibinu I, Adenipekun T, Adelowotan T, Ogunsanya T,
Odugbemi T. Evaluation of the antimicrobial properties of
different parts of Citrus aurantifolia (Lime fruit) as used locally.
Afr J Tradit Complement Altern Med. 2006;4(2):185-90.
Vet ol il 105 et Ols sl HLS Ll 65,5 -1
12- Sousa SM, Silva TL. Demineralization effect of EDTA,
EGTA, CDTA and citric acid on root dentin: a comparative
study. Braz Oral Res. 2005;19(3):188-92.
13- Gotze GdaR, Cunha CB, Primo LS, Maia LC. Effect of the
sodium hypochlorite and citric acid association on smear layer
removal of primary molars. Braz Oral Res. 2005;19(4): 261-6.
14- Khedmat S, Shokouhinejad N. Comparison of the efficacy
of three chelating agents in smear layer removal. J Endod.
2008;34(5):599-602.
15- Scelza MF, Pierro V, Scelza P, Pereira M. Effect of three
different time periods of irrigation with EDTA-T, EDTA, and
citric acid on smear layer removal. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2004;98(4):499-503.
16- Ko KY, Mendonca AF, Ahn DU. Influence of zinc, sodium
bicarbonate, and citric acid on the antibacterial activity of
ovotransferrin against Escherichia coli O157: H7 and Listeria
monocytogenes in model systems and ham. Poult Sci.
2008;87(12):2660-70.
17- Nagoba BS, Wadher BJ, Rao AK, Kore GD, Gomashe AV,
Ingle AB. A simple and effective approach for the treatment of
chronic wound infections caused by multiple antibiotic resistant
Escherichia coli. J Hosp Infect. 2008;69(2):177-80.
@90 QLS 0350 dlge gl Sl 5 (65 0)las .53l o Cany b placs —VA
MY £ ezl s oladol sl Ol il byl s ool sla 3, 5
19- Peciuliene V, Reynaud AH, Balciuniene I, Haapasalo M.
Isolation of yeasts and enteric bacteria in root-filled teeth with
chronic apical periodontitis. Int Endod J. 2001;34(6):429-34.
20- Abhangari Z, Samiee M, Yolmeh MA, Eslami G.
Antimicrobial activity of three root canal irrigants on
Entrococcus Faecalis: an in vitro study. Iran Endod J.
2008;3(2):33-7.
21- Christensen RP, Robinson RA, Robinson DF, Ploeger BJ,

ATAIA

Leavitt RW, Bodily HL. Antimicrobial activity of
environmental surface disinfectants in the absence and presence
of bioburden. J] Am Dent Assoc. 1989;119(4):493-505.

22- Onyeagba RA, Ugbogu OC, Okeke CU, Iroakasi O. Studies
on the antimicrobial effects of garlic (Allium sativum Linn),
ginger (Zingiber officinale Roscoe) and lime (Citrus
aurantifolia Linn). Afr J Biotechnol. 2004;3(10):552-4.

23- Melendez PA, Capriles VA. Antibacterial properties of
tropical ~ plants from Puetro Rico. Phytomedicine.
2006;13(4):272-6.

24- Owhe-Ureghe UB, Ehwarieme DA, Eboh DO. Antibacterial
activity of garlic and lime on isolates of extracted carious teeth.
Afr J Biotechnol. 2010;9(21):3163-6.

25- Ibrahim M, Homa Z. (2010). In vitro antimicrobial &
cytotoxic activity of citrus aurantifolia & Dioscorea alata.
Retrieved September 26, 2010, from http://www.google.com
26- Heling I, Chandler NP. Antimicrobial effect of irrigant
combinations within dentinal tubules. Int Endod J.
1998;31(1):8-14.

27- Berber VB, Gomes BP, Sana NT, Vianna ME, Ferraz CC,
Zaia AA, et al. Efficacy of various concentrations of NaOCl
and instrumentation techniques in reducing Entrococcus
faecalis within root canals and dentinal tubules. Int Endod J.
2006;39(1):10-7.

28- Sheykhrezaei MS, Aligholi M, Biglar KH. An in-vitro
evaluation of the ability of 5.25% NaOCI in the elimination of
Enterococcus Faecalis from root canal. J Dent TUMS.
2004:1(2):45-8.

29- Estrela C, Ribeiro RG, Estrela CR, Pecora JD, Sousa-Neto
MD. Antimicrobial effect of 2% sodium hypochlorite and 2%
chlorhexidine tested by different methods. Braz Dent J.
2003;14(1):58-62.

30- Heling I, Rotstein I, Dinur T, Szwec-levine Y, Steinberg D.
Bactericidal and Cytotoxic effects of sodium hypochlorite and
sodium dichloroisocyanurate solutions in vitro. J Endod.
2001;27(4):278-80.

31- Teixeira CS, Felippe MC, Felippe WT. The effect of
application time of EDTA and NaOCI on intracanal smear layer
removal: an SEM analysis. Int Endod J. 2005;38(5):285-90.


https://journals.tums.ac.ir/jdm/article-1-61-fa.html
http://www.tcpdf.org

