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Abstract

Background and purpose: A wound is a break in the skin. Oral wounds are among the most common
reasons for patients to visit a dental clinic, manifesting as lesions with clear boundaries, often slightly sunken,
accompanied by or with complete loss of epithelium, covered by a fibrinoleukocytic membrane. Various factors can
cause developing wound lesions, including trauma, infection, disease, medication, malignancy, and non-specific
causes. Zinc plays a role in cell proliferation, protein synthesis, and wound healing following injury. Given the
contradictions and potentials of zinc, and the lack of a study on the effect of zinc on oral wounds, conducting such a
study became necessary. This study aimed to investigate the effect of zinc sulfate gel on the healing process of
intraoral wounds in rats and compare it with triamcinolone.

Materials and methods: This experimental study was conducted in the animal laboratory of the Oral and
Dental Diseases Research Center of Kerman University of Medical Sciences .In this study, rats with an
approximately 2 x 2 mm wound created using a 2-mm punch in the hard palate were used. The animals were
randomly divided into 3 groups (14 rats in each group). Group A (0.1% triamcinolone acetonide gel), Group B (5% zinc
sulfate gel), and Group C (placebo) received the respective treatments. Each group was divided into two subgroups
based on microscopic evaluation of wound healing: A1, B1, and C1 for one week, and A2, B2, and C2 for two weeks
of treatment. The wound sizes were measured along the largest diameter on days 1, 3, 7, and 14 using a Williams
periodontal probe. Histological samples were prepared on days 7 and 14 and sent to the pathology laboratory for
evaluation. The histopathological criterion for the wounds was based on tissue inflammation. The wounds were also
divided into grades 1-5 for re-epithelialization. Finally, the data were analyzed using SPSS 20 software.

Results: Regarding the severity of inflammation in the three study groups on days 7 and 14, there was no
significant difference (P=0.538). Evaluation of the extent of re-epithelialization in the three study groups on days 7
and 14 showed that the mean extent of re-epithelialization was not significantly different between the triamcinolone and
zinc sulfate groups (P=0.18), but the mean extent of re-epithelialization in the triamcinolone group was significantly
greater than the placebo group (P=0.001). Also, in terms of wound size on days 1, 3, 7, and 14, the trend of wound
size change was the same in the groups, and the mean wound size in the triamcinolone and zinc sulfate groups was
less than the placebo group, although the mean of the triamcinolone group was slightly lower, the difference was not
significant (P=0.118), indicating that the zinc sulfate group performed as well as the triamcinolone group.

Conclusion: The use of zinc sulfate gel resulted in a decrease in inflammation, an increase in re-epithelialization,
and a decrease in wound size. Although the triamcinolone gel performed better in reducing inflammation, increasing
re-epithelialization, and decreasing wound size, the difference was not significant. The prolonged use of triamcinolone
can lead to adverse effects in some oral ulcers, such as candidiasis and hyperpigmentation. Additionally, zinc
supplementation has fewer undesirable effects. Therefore, further research is needed to consider replacing
triamcinolone with zinc sulfate.

Keywords: oral wound, wound healing, gel, zinc sulfate, triamcinolone

J Mazandaran Univ Med Sci 2024; 34 (234): 13-21 (Persian).

Corresponding Author: Sina Kakooei - Endodontology Research Center, Kerman University of Medical Sciences, Kerman,
Iran. (E-mail: kakooei.s@gmail.com) and Mohammad Mehdi Omidbakhsh- School of Dentistry, Kerman University of Medical
Sciences, Kerman, Iran (E-mail: lvimo.om75@yahoo.com)

13


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ohs—3jls (—S Bjyee—L colS dhiba_Las
(IW-P1) el Jlw 13 PRIC o)laid  @)len § W 2)03

Japilma Jalaglopajpin piaigy p Glalgw Sy jJj plpw)p
UHgitunl g Jj U gl auylén g ] jas yigo

5SS Yo
"ol Sl
"Bl pele
255 Laww
© 52955 > el
T i el (5240 200

2 3uS>

S LS Olley wrl o Jlo o Sl Sl (Slags S bl g Sy 53 OIS (Slimat (55 233D 9 dislas
o S P 55 b S Lo 5 oS o glig) JolST OB L L 5 o jon ety g o8 Aol Gaiia s5de L Sluls D) ot 5 ol
(13 (6 lew (isis oy 5 4 Ol g on OT ahas 31487 Wigd oo a5 3 Dlasld slowl o iibes Jol s ST 0 55 5 hilodkd olids gy
5 Ol a5l o)ls 15 ol Jlist s 5 5 (8 Sl cad s 55 55 6805 3 500 o)l ol 8 Jle 5 et
SO 13 8 Iy Sy o i plal ( Slas (slaes ) 53 S5 1550 53 lanlllas g5 pike 5 &S5 o feily
23 O gl 5 L OT sl 5 ol g 53 (Jas Jols laest 5 e L5y 2 Dl gue 6505 U5 31 (g canlllan

S ke o ils s 5 olas sla lay Slidiow 8 0 Sl otoleT 55 o o0 s ol by 9 lge
Co oS 53 o5l ol Lo pma ko ¥ 55 Y (@ sll b 055 60 b ol e (sla gt go Sl andllan ol 53 ks plowl OLe S
Y AL gl Ol el 5 sl U A 05,8 Lt o (3,8 p 03 250 V) 05 8 am ol sbay Sl s o3lizad
(o s S s bl 03 8 a3 ST 3l 53 (Ligy13) 03,8 C 5 (Ao s 0 Sl g K5 3B oy 8 (s
..,U:;gélu:ab);m;:o.\»@CZJBZJAZSbg!b-):‘m&;“;,\.m{Cl)Bl Al :Mmﬁajjf,ljp@r;'-}
&S o310l Williams JWss g g bow s P22l 5 piis iy sl Lajsy oo s o 855 st ) a5 o511
Sre s Jla)l @585 o ilesT iy s g 5 43,5 4gi VP 5V (slajsy 5o (omli bl (slads pod s o
Sdzme O gl hinl (12 V-0 Slaais 4 (S5 smen B S s e 5 (BL O laly baes 5 (65 5L s
A5 8 515 o 5 4 5550 SPSS 20 153l 5 5l eslizl b Laosls plowil . ks oned

AP=2/OYA) A sdalin (g lolias sl VF 5V (glajgy s asdlas 5 5e ejjf aw 53 Ol a0l L LU s laaidl
6lros, S Ol il Comg 5 80Le 47 515 OLE3 VP 3V (sla gy 55 anlllan 3590 05 8 w53 O gomsl i) Comn s Ol oo Cogr 1 gy 2
S 1slime JS 4y & sl 09,553 & gl il onmn g S00n Lol c(P=r MBI (6l g o9l M g 555 5 O gmtl 5
35 DL baog S 55 0505 0510 i gy VE 5V O ) (sl )3 o555 o311 s 51 e (P /00 Vs Ll 03 851 5
SoMe O gmnals 5 03,8 S0 i 2 5 Leig13 03,8 51 508 DMl 05 5 0 gl 7 03,8 05 3160 o iboe 5
el 035 Jae O sl 509 8 o 4 D g S5 05 8 s o OB o (P= /N WAD3 55 lsline SV Ll sy oS

I3 ez o s o35 0 (2T it 5 Ol kil 1305 el (ST g D 505 U S ool it
SYsb O e frmen 25l iae DlE I bl 0 S Jae g 055 05T RS5O el il I3 e led) (2a8 55 0 el 5
o e 45 353053 S o 3l 0 gpnlSlaSly b 5 i SUA LIS O (o5l 50 D3 (Slanst S S| (F 03 O gl § ke
Bl St G343 O sl 5 (gl DM g 5y Kol s 1l (6 50T gllanls 1 oS5 JaSe

O} sl 5 6D s 55 5 (055 o 5 <03 055 550lS sl 0]y

E-mail: kakooei.s@gmail.com $5955 93580 Dlikos S 0 0l S (S p ke ol 10l 5 = (5295 LS Ligwws :Jgdaano iy
E-mail: lvimo.om75@yahoo.com S5 saSCls Ol S (S o sk o885 0L S — iy Sgel G0 30z0 9

Ol 0l S (0l ST (S p sk ol K231 (I3 5 Olas Sla (6l Sliiond 5 0 L2305 )

Ol 0l S el ST (S sk o1 ¢ (ST 153 0dSdls (D30 5 0G5 Olas i T a3 8 Ltsls Y

Ol 0l c0le ST (S5 ke olK2015 ¢ g 5,15 (555 i S m skl

Ol 0l 870l (S8 ke otils (65505599 5o Dliiond S o plyskead ¥

Ol e S el 87 (S ke o831 (Cotlogs o STl €55 g smniky] 3 (5 T 03,5 (85 gty (55573 (s el O

Qlﬁlsbbﬁxﬁ}g‘d:dwk;!;f:}

VEXIFF g s b VPN L Dl Sol S pl )l 26 VXN YL b

1Eo 1 133 « PRIC o)Laid «@)lg2 § (w 0)93 ohsijls Ak} eolc slEibil dlas IS


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lﬁnﬂ: g b._ggSlS Ui,

G_L@_‘Mu}ﬁw&)}ﬁt“))}kb‘&dﬁ
Glaadlbas s .Ml 505 Oald) s 4y 5 O
Gt 03 05 S Jees 5 S5 oS Dl ST S
o3kl &S Ul jedein (s g 03 S )y gl e
sl 3l 53 (s s b 50 D) g0 0 S5 5
>t 2 oalae SIS Ul r 655 5 g8 05
F;,;usﬁg.\;,ﬂﬁjguﬂ\ﬂgww
Sl eslawl aS sls 9Lz aallls o= et Y-
Q)ﬂ@d{.ﬂ))‘b)@‘j&ﬁf@)ym‘}«ﬁ
b Ul > a8 S5 ol gn e el b S5
.(/\cV)M.) &‘J&‘ J:" (ij.ﬂ J.} Cfg.i) @:.19 h;:&aéj

e sn il ys ST Wsls ol i i8S Slallas
;}_.J)'\‘_s_&uy;.ﬂsuv_s-jou);)n«;:u&j
g ‘_;ans-j ob):pe&lf:)b los Ll éﬁ‘.ij
250 Oloys sl gn 5 JIdshy CnS” e
s s JB b e Slale LS S
\'"-V"'Hmom—)‘v‘—i\it:—@cb—“‘\-{‘)&i)
(Ddas o ol 3l

Oleys oo 53 Jool &6 0l ot 055 o 5 e
aales pogdle 0T jl Cods a5 Uil o 4> 55 3 0
P S PUICE-L g U PR PWIRC
Cobs b plagolen 53 e je 5 Olays L Slaes
P2 o ol 5 1 (Bl 5 Vb O las e
olwtgqugjﬂwgrsjouﬁ%
Jbgwwmj_?-}ada‘mg&j\{.@‘cbﬁ
.>)|>>}_?}r_>')'rfﬂx})ﬁ&;ﬂ)’;‘)\;\\{@b
3gmy e 568G (sla oy 5 LA @ 5 L
CL?J (s L;Lar:'-)' 5305 15 ee 5 (glantllas
candllan ol 51 Coaa 1) s ST Iy S yg b Rl i
SLas s Glaest ) s 5 sy &S5 Sl gz

s gl e Sisn 53 O gl 5 L OT anslia

doddo

s aulcus gL g aalS” 5 (‘.5-5) ulcer 45
SIS S FORWPRER: K QUMMSIS e
S s S 4 Ol anr e Jle o Sl
el ¢ adin s gl b Slauls O soa &S AEL
S p kgl ST OB L L 5 ol ja ey 3 o8
o edledd ok g a S g b LS b g
Ml e 355 4o ot b lod sl 03,57
by S 3l I 4 Slas Slap5 53 popes
Sl e (Bl e G13 pBs o 5 &S p sk
D b ge ) 45T 0 il 5 s Sen
s IS s Lo 5.3l o (6 loy (210
4S5l K 5L Olslag 3l 6ok (812 5 An
Ol slo 53 e GY5b (6 e ¢ gyl 0330 4 i
SLapiae Sl = s 5 JB o3lasl slaay 5o
S Sl (s (or (Lilg Slal Sl e
o 0y ol I 205 5 S5 S
S e sl I slaz | gla,liy 5 05,5
Loy 5 cOlas bl j5 5 0 L;Lav:'-j e dlj‘"cnl""
(S (N5 Sl S Lay e il
L3 S Sl (Ko e Gl
DAL (S5, I

,'mm_wt(,_;,'o\_ﬁ);st_au:,);té
S o odaline Lol (il o a0 s 2l 555 58
o5 a3 o s UL O somen (25158 Olas 5
S Sy 53 IS o sloul O sl ula
LS a5 sl g el BT om0 5 oS s e
RS I g P P SERP IO
o 5 1l 5SS 555 b m 5 ke ol 5 e3lizl 4 S
Sy gt 33 (J9 LS ad sl Olas 53 sege 2,05
L alie )3 Lag 5 e 5 (655 = 655 LS
S bl o &5 5l e3lial b Comarl a5, S
Sl 53 0 o S 3§ it T

10 1€ 133« PIIC 8)Laids «@)led § (W 8)9s

ohjle (Al eokc oGRSl dlas


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

h80 (g )3 (ilas Jals slaea) p Olalgw Gl Jj 1)

a5 blaest) Ges Ah ol ¥ oosled il Lo g
S e ALV UL 550 Y wL«i@bﬂj\ oslazul 4
Sl NE 8 a 53 1) paddial (ooled nl ol
e C BA 2l 4y BV 05 ST 4 dolat ) sbe
Sl Oy gty Sl (VLS (6,10 0l
Sl ol 55 o (sla i ,> SUVF
Ole S Olis 5 Olas gl loy Slidss 55 5
LLd 6,

Y sl O sl 5 sl J5A s S
500 y30 Sl g &S5 J5B 65 8 5 (1)
Lag,ls 6 ,li8 s bt .5 7 2l ys Wiy s C o3
Giome 5 b plonil oS5 smle )b paaiis Loy
ol (el oDl LadT i s 0L L
35 Oy g 4 Lnosls LS)}TC‘-".' 3 ol 2olas
A el 5 g

S 35 e ) Sz I3 S 0 050 0
oS sfilm former ol sz (Na-CMC) J o fzo
SOV STY.JUPSY JUNISTE PURTHERESS AP
A Ve 53 0 SOV o plos b Sl oS
08 sl 5 Aoy IV 51 K3 S 3 5 T
U1l e 05 e 0 sl L L
A o3l Wl (APD) 5505 05 s 3l g Ol 5
58y e Jold 5wl sla ol
53 ploml oSG seale 6 Sliios 55 50 53

s Ol e 0 30 03le 09y I (S0 s 50 3

o9 9 dlge

Sl o8l 3T 55 o 4 llhas o
o iils Ol 5 Olas slas, ey Sladss ;5
ol 4y B U S Lol S Sty e
plonit sl s 8 pLowil IRKMU.REC.1399.630
313551 5 Wl gl i ge 3 FY canllan
Lyl b s Ll o SO 0 055 L sl s
Yo U YO gles 5 gdoms L s lliliwl s s &l Ol g
6,),l§gy>'\¢m>w.umzmﬁéu%>
i S L s oils Ol ae plal Sl

Cosbs g les 5ol 55 (255 4 DUl GU
sy Cola VY 3 Ikl a5 2 3l 5 A o J xS 0T
V“ij) OUls 390 ylo, 55 5 ol Cele VY
0835 o 3L 53 OLSS 5 p 5 g He

&J};ABQJLE@JJJKJ‘,LQNLEAJl
Js 555 33 DUl SLST ol plowil (1 o ploni]
Xylazine 36-mg/kg ;55 L ketamin 10% L. &
595 L e odS b Ol pe 4 (O 50 )) 2%
ot SU—e J=1s G5 = bl mglkg
0 S S 5 i e 0 Ol (V)LAS 8
R 0313 18 ol g el O 4 diile M
3L 0las b s S5 s 25 e 0,8 pl 0 Juane
O ojled  gad) Loy

cals) Ciew (Lf 4L 5 Ol g Olas J&1s s

JEIPE WY SR g Y PYRR e QP P Y| K T

D)3 ke 5 (C)pzin «(B)p g (A 6&)}))3):?)}:#4:?‘3‘}”&?5‘} 6,5 o3l osled pgai

1€ 10 333 ¢ PIIC a)Laids «@)lga § (W )9S

ohsjls ¢Sy eolc olaimsl alss 1%


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lﬁnﬂi g b._ggSlS Ui,

Ol ilinl oy 2 g (S5 5L Femd Gt 3 1Y ooled Jgur

Sd>we
5 3 o O gl |
055 O i ) S sukome O gl ey ¥
555 gy i) it e Ol v
i e b o plad b Ol k) ¥
b D s 055 pled 3imee O gl k) o
bl s

Q:jdbjf}U:g\@l:Sé)bTJ:bﬁAﬂ;JL;lﬁ
Gy s 33 5085 I ey p 550 Sldalis
5 b &S WLl HIUT Sleslinal b 6 5 ol

MQJW‘@)JQ[«&&A‘S‘JJ;}:MQ}AJT

la sl
e sl

Sy 65 i gyl 05,5 55 Slgdl s
O 5 55 5 (6513 (—me Sl O gl sl 5
(Foyles Jgds) (P=/0YA) 5l

53 asdlln 355005 8 w55 Ol am s ke iF oolad Jgur

VWV,
O ey ARSS Yo Y Vs Sl e
(4,55 (Aop2)slts (Ao p2)slies (o pD)slins (Ao y3)sltas allas 3y 0 (glaos 5
O el 5
(o) /o) Gy G/ VO Sleys 3l s 55V
(/o) (/o [a53 [ V(o) Olys 3l g 5000F
Lsls
Y OFY) [ Y (YA/9) (OO ¥ @vN) Olays w50V
o) (/o) Y () VORY) YO Olaya 3l g 53N
Sy oS
Gl \ (F) [an) YOA5)  FOVN) RIS ST
Gron Y (YA Cron YONE) Y (FYA) Olays 3l g 53\

Y

O g 5 g1 09 8 53 0 gl ki) o Kole
als Qi 5 95 3l gylalame Sl O 8 siasls 5
oSobe &S5l 0las KuSS Loy S awslia (P=+/4+)
Ol g S5 5 O iamnaly 5 Slr0s 8 53 O sl
S Ll ((P=+ NNl (s e &gl
Solslimn JS iy O graly 5 03,15 53 0 gl )
(V=0 o le gl (P=+/+¥)5 5 Wi gyls 0 531 5 b

ajj.ffh.g:,_é}?)|j§&ii>u)L:‘;>'-\J>r_A(L«5))|>)
23324 05 e S S S s b,
(C2 C1)5 (B2 BL)5 (A2 AL) 1dd v 03,5
Sos cain ¢ Staay C13BLy AL slaos S 5
Olays win 45 Seay C2 3 B2 3 A2 laoy £ 5 S
2338l p 8 /0 Olge 4 lad3 003 S il s
S Sl Glas o5 S3) paia el &S5
o0 s e ol (s g ol e K uals Lo
oo odsl Loy o s oS a5 b)) o)
Williams JLsis 5 5 <5 Lo 57 o83 )Lga 5 pin
JER IO P RS - IR N ER T AP S R
S 59,V Sdeas 45 (CL 5 BL 5 AL) Lasy , S
Laos, S 5 cmnsd 5 ok 35 53 ok S 515 Ole)s
Olays G 59, VF ds 40 45 (C2 B2 5 A2)
)v;_a;,u;..u.\_‘:u_n@t_g;m»mf)b_;
sketamin 10% G, 5 dwsas OUl g rMJLé_?
S Sl o, 8 b s L Xylazine 2%
250 el il g o35 g el aiS
ols U i e 4815 (6 g AR5 5 Sy
e 3 AL oIl bl e o) 5 O3l b1 S3Lae
ot loJT 4 4y ok oo ol o3 V0 e b s
23033 )18 5l sy g edb sl b (5 5l
148 o385l b g HRE (65T 5 ik
R RV INS P U N T I
Sl ol ool Lae s (5 5l sen Jline
JuEsgl uv_;)' O o Ooylai Jgds) (19)5 4
ke O el gl (61210 slaas ) 4 (54 5 s

(Yo led Jad)(19) L s -

Cledl o 2 S S5 PFY e G a3 1) osled Jeu

Sldlosy

B8 bl 5> e sl sl Sk L5l

blowe 155 G,e b1 s el sl sle b L5l
Q).u‘;)u,.\/\‘51,;.:\;,\5.,,‘3&@\‘5qu4;&)1qu)1

5355 03k S8 Bl VY 5 VIF oy (bl 5 ol sl (sla S a1 L850

S8l 53,85 S8 Ol VY 31t (bl 15 ol sl sla S 5l 15 L3

o 5 1 < =

v 1€ 133« PIIC 8)Laids «@)led § (W 8)9s

ohjle (Al eokc oGRSl dlas


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

h80 (g )3 (ilas Jals slaea) p Olalgw Gl Jj 1)

FoX Gl 685 ALS gas 4 by et oslads ygu FrX ol o 55 CL5 @ e ¥ oslod 9
Jlo i dUyl: 2,6 206 T gl s s s 1 T il
by gdtan b1 S 2o O gl el OB 25 26

Ju s Gy plb ol ST 2o

Lot j o 161
23 o5 o303l Jds w055 oIl i

o301 IUT OVF Say 40 u‘.};y&mﬂ;}u;,
ol e rlqél\/)\‘ Sy 5 bas >
SLaolej 3 Laos, 8 oo (hlize 51 o5lad Jls gos

S5 S o Ol 5 S 35 055 (6,8 051

Sl oLl b ey 5 s (55 03Il s g, FoX ol &85 A26 a4y b o F 0ol g
(P=+IBVN) LzbI L (15 gome dlej sl al 20

Ll B den L1 S 2o

Ll el — i S
00
150
I
0
.
e ) e 9 S
ol
Exror bars: +/- 2 SE F~X$Lug)jBl-3 43_,.34{.]9_,.1}::? o)lA-’b}:_}AS

o g O gl byl 1 (Sa 28
Jbej biwen 3L ggT )

58S b i

5 aadlls Sy UJf“”’J’ Lar") o1l u,_.'il._.n ) oslad Hloges

V¥ b,

1€ 133 ¢ PRI a)Laids «@)lga § (W )9> ohjle (Al ek oGRSl alas A


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lﬁnﬂ: g b._ggSlS Ui,

T Slaes 5 Ly 53 Ll or S5 ol pen
53 6555 598 36 s Sladlas 43 .00AEL s
odd 0305 LS Cin g p adas Sl OLas slacsslen
SOl candllan ol s (Sline 2 oS ol b LN Y
O sl 5 5 DM g 5 gl 03,5 3 Sl
ol A Ol ol OLES 5 55 5l (g ylobae O gles
23 sl e Sl o Sas e tlzbes Sladllas b andllas
555U o 05 sleml i en 5 L2l s
00 gl i) g Ol jn 3 518k (gl e i go 5
Pt Gl e S 4 0 sl 5 05 5 Sl
O3 gl 03 8 ke men 5 Ligyls oy 5
Db ol Ll 3y Dl g S5 05,5 51 5
> 4S 5,8 bl Ol 5 g0 ams opl 51555 515 s
S Ol kil 5> 15 on S5 o0 5 O sl
Al a8 g S s

23 o= 3 e 48 515 0L Lo aallls
03,5 31 oS Ol g 645 5 O gromals i (slaes S
st DM 88505 8 s o LS S5 Laig s
RS s (13 e 5 b O sl 5 05 8
23 o Ll 05,8 4 S 055 o510
Rl sl 63,8 Jras 2 O ) sl 53,5 50
ol 0355 s e S S j s 5L slis
LOT diyls Sl ean Lo andllan sl | 428 Slalllas
(et e DUl 53 K05 35008 457 sl LS
Goloal mMol il S5 4571 5 3 58 0 Cined
AN ,ls |

331568 80 0K 5 Lansdown aalle
(L1 BLES (o>l Glaes) 5 o 035 e
O el ) 48 20T 51 i S0 O1Seen 5,8 5L
Jlarzal (ol u‘.};MﬁWrﬁ;&mip@
Ol Ll 55 o0 (S5 €55 5 (rd g0 o gy Jous
p e 505 oy e b Ul 53 g5 615 805
e N N A JEL P ER N

e O gl Il el WSl 5 s el ) das

S5 5 O sl 5 03,5 o5 03l KoL

das oo OLE S 55 Ligls 09 8 5l 530S Uil g
Jos O sl 7 05 5 o 4 Dl 505 S
SoMie O gl 5 03 8 Kol iz o sl 03

(P=2/VA)5 5515 sima oD | Lol 5 5 j}f

DA g &35 I3 31 Ol gty ol adllan
AT O g Ol 3 0 sl 055 e 3 51
ol 4z ls  Ladgyls 5 0 g) gmnel 5 L OT dulis
sy se LS 5 Jlasl 5 055 sl 1 g oo
Sepasler 5 ot slajs) 5o anlllas 5,50 slail,
.(\9)&43&115)!?5)".:»;,o}:ﬂ\):l::gjytg;njla;
Db gy Gl 5 g S S eslind
Ol e JoSe opl 5,8 o ol 5 oslizul 35 ans
EIAEL g0 L o553 s b St Sy g0

o3l Olas O,)Ken 5 Hewlings (s 0 anllas s
AU Ges Coj S s p S5 DS 5 & il o
0215805 055 g s mal cdal g b ls nte
Calides Oilalas as e Ola LﬁJl.l,_..\ clad s ‘,.:.a):
o 31 2l S A Slagsts ema s 53 15 03k ol 30
VA o OLES 1) Olas & g op OT (B Cad
Lo 0le)s )3 o 2l S5 ,58 DS 5 e o
el osliul 5550 Olas o5t 3 Slals 5 Slas e e
s Lanls J5 b )5 L b o pen &S
Nl plesil Ji18 S

S 053 alllan &5 53 0K 5 oukiis )
i s (6 ey Sl e 4 S s ST Ol
S0 Al o Dl s S5 5 b gl O ) sl
sl (BL cm A5 1l 00 YL Caslie b o 8 1Y
DLasl i L5 e a0 S5 el 1S
OP)das 2als ], ol

Sl ¥ 65 0L 5 5 5y bge aslllan o

O smal j oS 5 45 edaliie Glas 25T 4 Doe

19 11CeW 13« PRIC o)Lads «@)g 9 (W 3)93

ohjle (Al eokc oGRSl dlas


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

h80 (g )3 (ilas Jals slaea) p Olalgw Gl Jj 1)

5Pl LS o pe Dl s S5 U5 S el
=5 Ml 5 LS e 5 O el gl 21531
52l 2alS 55 O sl 5 i Ll o
Jes e o5 M0l Al s O gl kel 4153
Wl 0355 415 gme ¢S5 L S slis ol Ll Sl 03,8

S 5Sowlans

Tk osled) il (oo el OLL I e lia
5 IR-KMU.REC.1399.630 (35s-1 US™ 44+ + s AYA
Sl S 0 (6558 5 Dliiosd Ziglae 3 08 Ay 5
oS 63131 pled i en 5 OIS 5 Olas Slagssley
S e 1y s ST (L gl Dode e CAb ol
B bl 3L g OB s 5 adlllae a5

References

1. Gonsalves WC, Chi AC, Neville BW. Common
oral lesions: Part 1. Superficial mucosal
lesions. Am Fam Physician 2007; 75(4): 501-
506.

2. Greenburg M, Glick M. ulcerative, vesicular
and bullous lesions, Burket’s or- al Medicine.
Diagnosis and treatment. Greenberg MS, Glick
M. New York: BC Decker Inc.; 2003: 50-84.

3. Jiang X-W, Hu J, Mian FI. A new therapeutic
candidate for oral aphthous ulcer: Allicin.
Med Hypotheses 2008; 71(6): 897-899.

4. Storm- Versloot MN, Vos CG, Ubbink DT,
Vermeulen H. Topical silver for preventing
wound infection. Cochrane Database Syst
Rev 2010(3): CD006478.

5. Thongprasom K. A review of the
effectiveness and side-effects of fluocinolone
acetonide 0.1% in the treatment of oral
mucosal diseases. Acta Stomatol Croat 2017;
51(3): 240-247.

6. Pino P, Bosco F, Mollea C, Onida B.

Antimicrobial nano-zinc oxide biocomposites

5k ez 55 gL STL s, el s Cledl Jials
N adniin 50 0T 555 (5l pans s Ll
oz Sl g allae 5 Sl aalllas
S et Ol el 5 5 S s S5
a3t 0248 35 05 et (S35 2 s el S5 S
S 53 Ll e P e Slallle b g o llas 4
340 Olas ‘_SLAV.‘;-J' Oleys 53 ab s Gyl Lol
S adllan pl a8 ol ag i 5 b8 5 eolin
SOl 55 Cusgdome 35 0kl plondl gl e o
D353 S 3 gl pde 5 035 ) suls OLbe
Oy n adlln ) S5 (ol sutone Ao I i on
Loes 555 Oleys o 53 2l oo Sl ise 5 o
4S5l Olis G ol Sl Giu 2,5 oylal

for wound healing applications: a review.
Pharmaceutics 2023; 15(3): 970.

7. Siemes C, Quast T, Klein E, Bieber T, Hooper
NM, Herzog V. Normalized proliferation of
normal and psoriatic keratinocytes by
suppression of sAPPa-release. J Invest
Dermatol 2004; 123(3): 556-563.

8. Sazegar G, Reza AHS, Behravan E. The
effects of supplemental zinc and honey on
wound healing in rats. Iranian Journal of
Basic Medical Sciences 2011;14(4):391-398.

9. Sandstead HH. Understanding zinc: recent
observations and interpretations. J Lab Clin
Med 1994; 124(3): 322-327.

10. Mortazavi H, Mashhadiabbas F, Mortazavi
SAR, Rezaeifar K, Farhangi M. Formulation
of a Jasmine Grandiflorum containing
mucoadhesive and evaluation of its healing
effect on oral biopsy ulcers. Clin Oral
Investig 2020; 24(4): 1591-1597.

11. Green C, Knight J, Precious S, Simpkin S.

Ketamine alone and combined with diazepam

1Eo 1 133 « PRIC o)Laid «@)lg2 § (w 0)93

ohdjle (i) ol sEibily dlas Yo


http://jmums.mazums.ac.ir/article-1-19099-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

ul]lﬁnﬂ: g b._ggSlS Ui,

12.

13.

14.

15.

16.

or xylazine in laboratory animals: a 10 year
experience. Laboratory Animals 1981; 15(2):
163-170.

Hashemipour MA,Ghasemi AR, Dogaheh MA,
Torabi M. Effects of Locally and Systemically
Applied n-3 Fatty Acid on Oral Ulcer
Recovery Process in Rats. Wounds 2012;
24(9): 258-266.

Dunbar G, Higa J, Jones T, Kaminski B,
Panicker S. Guidelines for ethical conduct in
the care and use of nonhuman animals in
research. American Psychological Association.
Committee on Animal Rights Research and
Ethics; 2010-2011.

Derakhshandeh K,  Abdollahipour R.
Oralmucoadhesive paste of Triamcinolone
Acetonide and Zinc Sulfate: Preparation and:
in vitro: physicochemical characterization.
Journal of Reports in Pharmaceutical Sciences
2014; 3(2): 115-125.

Ghorbani A, Akbari J, Boorboor M, Nekoukar
Z, Eslami G. Evaluation of zinc sulfate
mucoadhesive formulation on recurrent
aphthous stomatitis: a randomized double-
blind, placebo-controlled clinical trial. BMC
Oral Health 2020; 20(212): 1-6.

Rosenstein ED, Kushner LJ, Kramer N,

Kazandjian G. Pilot study of dietary fatty

17.

18.

19.

20.

21.

22.

acid supplementation in the treatment of adult
periodontitis. Prostaglandins Leukot Essent
Fatty Acids 2003; 68(3): 213-218.

Hewlings S, Kalman D. A review of zinc-L-
carnosine and its positive effects on oral
mucositis, taste disorders, and gastrointestinal
disorders. Nutrients 2020; 12(3): 665.

Glick M. Burket's oral medicine: PMPH
USA; 2015.

Mehdipour M, Taghavi Zenooz A, Sohrabi
A, Gholizadeh N, Bahramian A, Jamali Z. A
comparison of the effect of triamcinolone
ointment and mouthwash with or without
zinc on the healing process of aphthous
stomatitis lesions. J Dent Res Dent clin Dent
Prospects 2016; 10(2): 87-91.

Orbak R, Kara C, Ozbek E, Tezel A, Demir
T. Effects of zinc deficiency on oral and
periodontal diseases in rats. J Periodontal Res
2007; 42(2): 138-143.

Kara C, Orbak R, Dagsuyu IM, Orbak Z,
Bilici N, Gumustekin K. In vivo assessment
of zinc deficiency on craniofacial growth in a
rat model. Eur J Dent 2009; 3(1): 10-15.
Lansdown AB, Mirastschijski U, Stubbs N,
Scanlon E, Agren MS. Zinc in wound healing:
theoretical, experimental, and clinical aspects.
Wound Repair Regen 2007; 15(1): 2-16.

Pl

1€ 133« PIIC 8)Laids «@)led § (W 8)9s

ohjle (Al eokc oGRSl dlas


http://jmums.mazums.ac.ir/article-1-19099-en.html
http://www.tcpdf.org

