[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

Cd s S 3y ogle R dle

yraa Ou“"‘“) & b)lo.».:} ' 8,9

P S V90 (S Cuw g 05 SBCEL o b Cungomme 151 (2959, (w52

WANN/F 1l WA/ F/YY sl

b . #0 ., £ o« 4 Yo, \ & . ) 3 -
035 couse oledl ¢ Gruo g W lw droms ¢ Bdlo Slaan ¢ ol 8 yalb ¢ dli s S5 ¢ obld loey)
0uSuishy ¢ Sbpslid gommily Y ) (e, cle)ST (Sbn pole oKl (g )S g Jete lasilen Clidsd e okl
Olomady lmudy (Kb pole oKl (Kb 0aSiily (gieleily Hholiol N lpl (louid)y (ylouidy (Sdi pole ol (Sl
pole olRuiily ¢ S la5n 0aSiild (599391 Hhobiwl B (ylyl (lmindy (ylomudy (Kb, pole olRuiily ¢ (Kb jlais 0aiily wliwl ¥ oy

Sy pole olRKuily ((Sbjy 0aSuiily (Kb b pole 0aSiingh (535S Loyls = (g59lg 5d Claiog 3 je £ ol pl lonind; ¢ lxindy (S
Ol olorind) (loxins,

LXVCCY

DA 1 s 5 ol clacdl g9y p Bl o WS o Jos Lﬁp—,’,}j 1581865 lgieds o ldgu oS 5] JHEKE 9 doddo
Dy d Cow g p 5 Sadl e Oy Jokoro Sl (98w Se (e o228 adlllas () J Sua ol

el oloyd 5 S35 09,5 53 4y o shge b ozl (p5 Yo o= Y0+) i ol ige yo VY 1 028 adlllas (] 1 2515 (309
9 0bj 5l oS 09 9 5L (gt Sl g 53,8 8L gy Ar e & (Ve MPTKG) (SThgs e Slilgu loyd 09 i
ledl gl a5l Bl sladiges 60 (Sejll G5 prw S Sloml b b gSg S ey gl g6 ] SO
5 Sirg b pobial $Mpmn 5 (Dol (b 035 9,50« Sgpud Sl a0 e sl > S By Sl
8,8 5 o 5 45 3y90 St 5 90 51 o0kl L 5 YY a5k SPSS | liodls 505 sy 555 by pgueslSipuds

Wb ddyS s 5 o0 (o) re e

&yline @iglas ALP 531 Lol (P<+/+ V) wols ol dald 09)5 b dwlie o |y (g)lline wglis ALT 9 AST sl 5l aadl
5 59)S9 ey g pend el b L 1y (gylolime cglas b5 g 4 3 o3 5gye i s L dald 09,8 b dwglde (0 )
sy SE g ol sladise  pliSoun )3 s I GelSiinnls 5 (b palicgl Mol 5 Bosl Sipg (bl

<~ |JJ

(Sppes ol ael dgmg 4 gl GiliEl s g olad slacdl 3 1) 5505l e e Sligw b Cungaums 1§ S Ao
el (28 0> Gl opelSainndS g (Gl Bl g e bl 53 Sgyed 5,50 JUWial 035 L (B9

Oyl ey yoiundy (S sy pale olKutily ¢ S 301003 0a8Lily (g 5elatigs y Hboliwl 2] ghamno By gisk

TEYEVA A 2 plod STEYFVA YN 1 oy0ls ssalarisedigh@gmail.com : Juos!


https://journal.jmu.ac.ir/article-1-409-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

P Sogw ige Sl Couw 5 p 5 GLCSL 2 puo b Cangonns ST (99809800 (w2 /OLIS0a 9 (ablO

Cawlosids b o b baidd Cusgoums Foud e 51 85D
o 9 Ol bl b adgl Sygo 4 p e 53 e JliD
28BS et (o Adlioo (pgS il g Ome g
“iid 3 dgse e S (oo oo ol 3l gl sl
Bl sl Jl a5 ¥l g G5S cale (sl sl
2 oredhgye booher 5 Cusl (955 s guisy
oSl mpl cdld (o) p izen B 18 Bind]
38 o 53l 23l e 316 & dinly T S o 3ty pgllie
(=)

> on e ojlul Gl e <l a2
Oy 23 38 Sygo ol 53 D9diee ol ) (3L Cuagonne
Py B by Gl g (g W8 al s S
1S g jhe 3 (Bl el G 53 e (ol (550 2S
D9 o il gl &ile g 05 o dods S 4 00,8 Cigu,
P ke | Gl 92y Sl culhin plojle b b
g Jold ()l @Me sbml el g > e
slaSes 1 oobj jlade Bpan b ghitel 5 Sl
cel Cul (Sen wunl o Slgw Jold yiiny &5 o
2lss O35 ) e LIl D98 Spe g S 9SS
5 M iS5 5 ol xSl MBI sl
P as)le pl b sl Sy a4 ) oles oM.
WSl s sl 5Sen JWS)p il g ol
9 Swasid Olyass 0bj 6 p o0 olias (o SA6
(0) 295 wag

Bl > g Cwdbypd sl il > Jobe n i
O i el &S Wb cudlgiil (Sl
raie Sy ¥l g I Mg Gl e ) et
$9y p Wlie Sl i ol 4 g b sl (5900
Sl Sty (S M oS JWdgp (acdl cop5s
OBl g logiw)lS o woalsSl (ol Ay
(V) 3 ore 35l By pat g gl

9 0N P e SS9 g e Ol 4 g L
Sl Shwn b 1B (Ll End @ G 2)les
5 Olgal Sl 5 Logiuu)lS Juw (ogelgSinl ey oo
oo J1 (gSwg S pp 4 adlae ol wdgpad
ige S8 CEuw g py Sl i e Sl (SThss
ol &334 5 (gygw

dodRo
s plS oximy Liby il ) Jold slas bl
e Ghdg 1) gl (g ple a5 (bl 5 ol
S 39y ool Sods <3l I (5 50 (glatun ad aSb o
JIsSid 9 Juwlh sl Covgiyn I alaaoslyd jlad
G955 S o plgil S 4ol (gl sl
e 5l gloags (o5 () Bsdise el S IS
i s Canlodds odsbgy blo Laugs &l Lalasks

05 ity gl A3k sn o15lig, bl sl 5 £ <l
adyy g gl Cuomd 93 b olus o (V) o)l 8 Mol
ol iy clad )3 )15 Jesgll lgseinl ) ady, .ol
oy &S o S5 zle pb 4 (6)500 adulS aale S
(V) S o dblal 1y L
P Wi Wl o g ol Siotuww Caow
S paie K e Wl dbul g Glize glaply]

Ol Jbre o ) Gl 2y g Ml o lp o9re
dgdise o3 A 02)ls8 S92 9 St Cupmgams csl
Wb cos bal 5 08 G Wb oy Lol clapll
( 2Bylojl Sllllas 35,5 o )5 o 3l (B Cumgous
e S g GBS g0y S gddde Gl g g
e S oy & Sladllae (9iST (Jg ccunl oS ploc]
S S cwladbys s 5 ey lcdl (goy p
9055 0 Jy8 o b Cosgoms U Cod aS cunl plaplu]
b e St Cogouns Il g Cilisee Slilllas
{¥) 855000 538 slam 3l L)
cov b ol des ) b slajsle cdlu
4 (o 5 4 IS ecgg) coml o) ilies polie G b
w5l Gl QI L 39S g )3 Miliee (e (e
a5 dsde ol 9 SIS b byl cpl 5Sles
ol g 2)lg 1ie g SOl lgn 5 5l aili e (5318
B S o5 Wb e @l ol dlex JI(F) 295
Ll (Soiglen sloaySlos )3 (gilws (3B 5 ol (900
b apzlye 09l wlie g 52U 19 )3 39290 (o (je S (0
i il oses o Sagl 5 158 Ol els o
PSS kee VIV B </ o opdll 50 e il b pd cnlio
ol (5 @ ) Wb pSdee <AL <[5 5355 13 g

1WA Ol F o)l Y 0,90 /b juzr (SKijs pois olKisls aloxo

oYs


https://journal.jmu.ac.ir/article-1-409-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

P Sogw ige Sl Couw 5 p 5 GLCSL 2 puo b Cangonns ST (99809800 (w2 /OLIS0a 9 (ablO

g g0 oliusl (45 Soiul Caa (gylxe lis 4 (puxe zg0

OB ooy 5l atin Sy ) e Lotiges oY at
g o Iadiges pgmalilamy jglite &) s 03
O AdendSS Cu e 855 18 JS oad gtz
)9S Clo 20> e (alrowd S 5 0)ly (Sl <L
o295 EDTA Jgloo azan 13 )b 45 (EDTAT) was )]
Bl L Slytnl c8l JalS (0 p colo 93 I (o g L3
5 xSl Aoy plsl jlaio 4 ladiges S plociel (S
(Sakura Fine Tissue Processor o&ws 3,ly (¢jloclad
9 pesasw sbd)l (> bdises .aus Fechnical, Japan)
(O Dy A5 (6 S B Clie 8L 1 eslanwl b
proSee lawg  9See B Cubrs b alagby
JolS g5 oY as Jolye 45 b 4 (SIEE,Germany)
Sprg Olyea bedh plo g S8 S 5l @l e
S8l )3 je 8 JolS 252y (Jlte lpiear) wb aB)S e
Bl Sladiges (Wbl (pyp lp e (e
Sab $3el Sy (HEE) (pjgl g oebwSlon by
B canidlgl S by Ml Sojdlsiuss )y
b (oSwg)See ald dw 3) (Sob Bgye 5 Sl (e
b 135 13y Kb Sl doy (Fe L)
5 Chpp e el e 5 B9y
45 bl b (gplSiands

&bl 5L
YV ases SPSS ey 3y ond (6yglges cslmodls
oSbe Eilae Blypul Cyae 4 S glaedly 5 b
osel 1 wls g plys sloeg)S awglie sl wiaS )15
3 100 gy pme aw 3,8 odlitwl JEwe (5 (sl

=W
il amls g 3050 095 e &5 35 o ) S @l

* Ethylenediaminetetraacetic acid

5 P9,
by 2lme Jhge g Wl adlae ol plxl co
0. S g 5 b e b edlaiwl p)8 Ve =YO. 50
Had gl gbedy (KB pole ol (Sap
g o a3l oyt bkl balps )3 ¢ S 55 Sllges
&9 S g 0T ole dsyn YY-YF U1 slod cou die
0aSisly Wl e 3 (SO0 celw VY 5 olidsy ol VY
lp b g9y Jl Gl bapdge Wad (6)IS (S
Ld dbbe S bwg eges Codw I Ll
& BAD s (BCuin 09,5 93 4 (Solal 5k 4 by g
sl o1 5 (sl gun o (3 03,5) ) 8 ol
Jolee 09,5 cnl oo & (pley 09,5) po3 09,5 9 i
Ve o by S (ol e £5,5) el
Sl (V) 03,57 €8l jo) Ao &y pSokS 2 p S Lo

A5 o blges  Sasels] O jd e

Wged (8 y9l@en

Fdsles g gbge w0y A 0yed bb I
Lol 5 Lboter bl Luld 3 (Kol deSpw 5 ,3)
iz gl oy gei 9 15 plosl il < 5l (6,5
483 VO e 4y 4aBd pd jgd Yoo o) WAl ouy ySlo p oy
b 50 b (6,55 ol)S ol dajd =Y+ lod > bap puo
wor dly Wl S8y ol s i sS by
b can PH L0 o 3 5 0 L 5Ky Se
alS coley b eSS lwy Ollge i dbs e 00
290 g Coles e bawgi oaddnogi slasby) 9 b Sy
5 ol Sllges 5| ale

2 bosmi g Olalllao

$3S Slompl spSoilul gl lopp wges dajbge
sl (6ySojlul was eslizel ALPY o ALT' AST
(MindrayBS 400, China) ,;YUlgl o5y buwy ous

Job 93 )0 6y wla o ©gld B9y ol > ab el

! Aspartate Transaminase
2 Alanine Aminotransferase
¥ Alkaline Phosphatase

1WA Ol F o)l Y 0,90 /b juzr (SKijs pois olKisls aloxo

oYy


https://journal.jmu.ac.ir/article-1-409-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

P Sogw Ghge Sl S 9 0,5 SLCEL 1 o b Cangonns Sl (59Kw9 0 (o 2 / OLISes 9 (0bls

3 plaSomn 1 55 s b emelSaiandS 5 (5305
O ub) 9 4 » L§’9> B9y ol u9l.¢u WA u.‘!l; l.tbdu’o.)
S5 9V Jgz) (P<e/+0) 290 Jolias caalis 5 (loy> 09,5 9
Ll ;50 4 oh ol aals 05,8 Lwbicdl mls )
2 At K65 0101 Hlas 5l g oS WS y00 dlass 4 5 L5
g ol bbre 5 3 S 9o e Slilgu b loyd 095

Al (g5 2 9 gite 0331 a3 1 gyt Slass jlas 5l

laog)S & 5 by ) (F5> 5o S g9y 2 e S T Jgoa

slog)S o ALT g AST (slay 5l 5)50 1> Jg () Jga2)
(\ ng) (DS'/~ A \) .)9.3 )‘JLIM u5l.03 J@Lw 9 .))9A

laog)S 55 38 o3l (59) 2 e ALY Jgoa

wloog,s  plodeg,S 098

wwliog,s  plodeg,S  egyS

Mean+SD Mean+SD i

MeantSD  Mean+SD ko
APTETY YOEYYY ALP 5 jlade
oYYV SYEYSH” AST 51 ,luée

VOEOA seEyar” ALT o5l jlade

Y/EYE /Y FEYE. /¥ ) )3 g gy Sl

YIVENA  FIAENE ol g ey ol

L5 09,8 b dulio y> (p<-/-0) "

2 (2 ald 0g)5 3 () (95w See pga (.

1l 09,5 b duglis )3 (P<+/-+)) "

olind C8L Ol Lojf
5 ol sldises byl 5 &8 b i adlas oyl @l
I plSomn wald §3)90 09,5 93 2 > (plgzeil 9 a) S8
Orred N LE Ty eSSy g ol dadiges
(b 035 9,55 b porli gl (53 5 (Boyl

© 2Sp) adllas 50 il (slrog)S sSwySes polal ) S

oleyd 09)S > @#w”i:‘ 2y (30l 09)F )3 &l (9SS pgad (g cgloy? 09)5 3 (b (295w9 e
.A.wbua G99 Gwe sbSys0 oJ.LIaJL')L&J ol (sla yild ..\.M»LiL;o L;z.“\...lo ojlnl b o S y00 ::J.i.za.)oL.;‘.S odbd gl jils

1WA Ol F o)l Y 0,90 /b juzr (SKijs r,l: olasls aloxo


https://journal.jmu.ac.ir/article-1-409-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

P Sogw ige Sl Couw 5 p 5 GLCSL 2 puo b Cangonns ST (99809800 (w2 /OLIS0a 9 (ablO

Pingl L9y gapd sy 1) 4951 ek VEGF
Fibroblast Growth  _woMigyud as, ,e51 4 sl
Sl s ;oS5 9 &y Gl eqe uas Factor 2
Snloe oS o an bl Ly pnollio HeSleeS loicds o
age Hhal38l ) (Jobo )l (S le I JLbguil (gl Jolo
4 ond Ol gad; claygsh & se3e el Uil
odd ol peired (V) gd Jale Jolo )l S ile
A% )9;'5@ IR WS TSP OI}{:A u,wl).él L &S el
90 onl g Conlord piy JWbgn) o Jsho & (yfon ]
Katari (V) 5L 55050 olie Liol53] oaimdlis wlg5 o
F5050 5 cmewMigpo g ue slagyg rp » ohlSen
ol 4 Mjes M 25 S 458 S e o) 2
o (gl bl g )0 e sbaygr &S oty dons
b lis (b eSS adlles cpl jd (Ve) W,
L‘).).] 5 L:aui';g,o &S cunl ‘_'),s.] goi L;lobl J,:J) 9 S odalie
9 Loy a8, IS JolS cyguods b )lid g Wy Jb dslllas
Gl 0395 |55

6 5 4o
2 p S Yoo Gpmo S oy 5 adlls oyl gl
Cuogomne om] el (Slyod ©ygods pue Sl )5 olS
F3051 e e lilgus b Cpogans b hge Sioliugus
el 3g3g a0 50 Jg ol ialjEl s g oles slacdl |,
el oSS Juba) w35 b (Bepl sns ol
Al GorlSatends 5 Sbj <l g lad blre ) Sy b

bl s ol

Gl 5 Oliios Cigla Jlo S5 L adlas ol
Wyl oled 4 plmdy  (Sdp o pgle ol
IR.RUMS.REC.1398.060 3Ms! 15 L 5V/Y+/V/AVFYVA

&l o,
)l 28l 50 (o)l dlde pl B i g8

yobods ALT 9 AST (slags 3l oljse a5 ol olis s
059 b & Llmpl (ouS Gl b))
bewwgla J313 )3 (ol Cudge )3 igde (5 pSojlu]
ALT 5 AST Jobs cowMginw (slag il 95 0 cdly
claanls g5l ALP Wl gyle slag 3l aiil o
ISl @S)le cnlple 9 anlie GRIFH olal
oo Cuow (gwyp & LY dld.:JUa.n P u‘)K.on 9 Kumar
ALT g AST (cbae 3l S oo 20l s i aisly
Ol sbline gboas w3l 93 cul g 03905 (gySosluil |,
(V) wlasls

Sl 3lge SIS g adlas (pl @S oyp b
Sby b g ey bl 13 Sgymd <l 9y s>
5 Sudhahar aslles b b )y dasen a5 0l sdalis
835 sl ohKen o Sudhahar .cub Sloes S
o) 95lanSt sl (g cde 4 Lo ol As cusls oS
» & sladlas o )Ken 4 Contreras .(VY) wib o 36
S gladsle g9 2 3B oS Jobe oo )
5 0y 4 Waly L W pldl g CuwDigiiwl addesls
@l & awals bJobe nl 69y 2 b (oo Coon e
a ol s 5wl bo ddlae zuls b olas j> adlae oyl
Caow o dalllan ;5 .l dalllao g3 gl (glal g, e
Wc@bui)bsb&uw)))wg;b)‘ww
sddodly cuis L;Lth}Lu b uuLo.: P (o9 GHeod
$305) Olie bo addllas ;3 (VF) Conl 03gr (Aige CowMogiins]
Slise b lopd 09)5 > ey (bbe pj slacdly
(S5 e Sl 352 48y lj8) S 09,5 &y Capu
5 Jubsl claJsbo iS5 GlE S0 el uo oS
adlas > Dgd 0 2Kkl Sldlas > ie 5l Ll
a0y S gy (g0 uLO.]y» ‘O‘)K\oﬁa 9 Velnar L:.wy S)9x°
Ol Ll 4 basye dlugy ol & edby il 1) o35
V0) Cunl 0392 035 4> )3 (Bgye (JUbiguil A3 He5e

1WA Ol F o)l Y 0,90 /b juzr (SKijs pois olKisls aloxo

oYa


https://journal.jmu.ac.ir/article-1-409-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

P Sogw ige Sl Couw 5 p 5 GLCSL 2 puo b Cangonns ST (99809800 (w2 /OLIS0a 9 (ablO

References

1. Klokkevold PR, Newman MG, Takei HH.
Carranza's clinical periodontology:  Elsevier
Saunders; 2015: 60-90.

2. Junqueira LC, Mescher AL. Junqueira's basic
histology: text and atlas/Anthony L. Mescher: New
York [etc.]: McGraw-Hill Medical; 2013: 600-50.
3. Kumar V, Kalita J, Misra U, Bora H. A study of
dose response and organ susceptibility of copper
toxicity in a rat model. Journal of Trace Elements
in Medicine and Biology. 2015;29:269-74.

4. Bhattacharya PT, Misra SR, Hussain M.
Nutritional aspects of essential trace elements in
oral health and disease: an extensive review.
Scientifica. 2016.

5. Goyer RA, Clarkson TW. Toxic effects of
metals. Casarett and Doull’s Toxicology The Basic
Science of Poisons, Fifth Edition, Klaassen, CD
[Ed] McGraw-Hill Health Professions Division.
1996.

6. Soares FA, Fagundez DA, Avila DS.
Neurodegeneration Induced by Metals in
Caenorhabditis elegans. Advances in
Neurobiology. 2017;18:355-83.

7. Nomi M, Miyake H, Sugita Y, Fujisawa M,
Soker S. Role of growth factors and endothelial
cells in therapeutic angiogenesis and tissue
engineering. Current Stem Cell Research and
Therapy. 2006;1(3):333-43.

8. Chen RR, Silva EA, Yuen WW, Brock AA,
Fischbach C, Lin AS, et al. Integrated approach to
designing growth factor delivery systems. The
FASEB Journal. 2007;21(14):3896-903.

9. Feng W, Ye F, Xue W, Zhou Z, Kang YJ.
Copper regulation of hypoxia-inducible factor-1
activity. Molecular Pharmacology. 2009;75(1):174-
82.

10. Xiao Y, Wang T, Song X, Yang D, Chu Q,
Kang YJ. Copper promotion of myocardial
regeneration. Experimental Biology and Medicine.
2020;245(10):911-21.

11. De Souza A, Gerlach R, Line S. Inhibition of
human gingival gelatinases (MMP-2 and MMP-9)
by metal salts. Dental Materials. 2000;16(2):103-8.
12. Chou D. Henry’s clinical diagnosis and

management by laboratory methods. JAMA.
2007;297(16):200-50.

13. Sudhahar V, Das A, Horimatsu T, Ash D,
Leanhart S, Antipova O, et al. Copper transporter
ATP7A (copper-transporting P-Type
ATPase/Menkes  ATPase)  limits  vascular
inflammation and aortic aneurysm development:
role  of  microRNA-125b.  Arteriosclerosis,

Thrombosis, and Vascular
2019;39(11):2320-37.

14. Contreras RG, Sakagami H, Nakajima H,
Shimada J. Type of cell death induced by various
metal cations in cultured human gingival
fibroblasts. In Vivo. 2010;24(4):513-7.

15. Velnar T, Bailey T, Smrkolj V. The wound
healing process: an overview of the cellular and
molecular ~ mechanisms.  The  Journal  of
International Medical Research. 2009;37(5):1528-
42,

16. Gerard C, Bordeleau LJ, Barralet J, Doillon CJ.
The stimulation of angiogenesis and collagen
deposition by copper. Biomaterials.
2010;31(5):824-31.

17. Gacche RN, Meshram RJ. Targeting tumor
micro environment for design and development of
novel anti-angiogenic agents arresting tumor
growth. Progress in Biophysics and Molecular
Biology. 2013;113(2):333-54.

Biology.

1WA Ol F o)l Y 0,90 /b juzr (SKijs pole olKisls aloxo

ay'-


https://journal.jmu.ac.ir/article-1-409-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

P Sogw gige Sl Cow 5 p 5 GLCSL 2 puo b Cangonns ST (99809800 (w2 /OLIS0a 9 (ablO

Microscopic evaluation of the effect of copper sulfate on soft and hard oral
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Abstract

Introduction: As, copper sulfate acts as an enzyme cofactors, it can affect oral tissues. Therefore, this
study aimed to evaluate the effect of copper sulfate on soft and hard oral tissues.

Materials and Methods: This animal study was conducted on 14 male rats (200-250 gr). The rats were
divided into two groups of treatment and control. The treatment group received oral copper sulfate in 80
days. The rats were anesthetized and blood samples were taken from their hearts. Then, their tongue and
jaw were also removed for microscopic examination. Liver serum enzymes were measured. Tissue
samples were examined for inflammation, number of blood vessels per unit area, percentage of fibrotic
tissue, necrosis, mucosal ulcer, atrophy, and superficial epithelial hyperplasia, bleeding and pulp
calcification. Data were analyzed by SPSS 22 using independent t-test (p<0.05).

Results: AST and ALT enzymes showed significant differences, but the ALP enzyme did not show any
significant difference. The number of blood vessels in the gums and tongue showed a significant
difference. Inflammation, fibroticization, necrosis, mucosal ulceration, hemorrhage, atrophy, and
superficial epithelial hyperplasia and pulp calcification were not found in any of the tongue and jaw
specimens.

Conclusion: Copper sulfate intoxication increased the amount of angiogenesis in the oral tissues and it
had no role in inflammation, hemorrhage, atrophy or epithelial ulcer, fibrotic tissue, necrosis and pulp
calcification.

Keywords: Angiogenesis, Copper, Inflammation
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