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Introduction:  Oral squamous cell carcinoma (OSCC) is the most common
malignancy of the oral cavity, which is usually caused by the most common
premalignant lesion of oral leukoplakia (OL). For changes of dysplasia and
malignancy, the level of antioxidants in the blood and tissue of patients changes
significantly, which may be effective in early diagnosis of malignancies. Therefore,
the purpose of this study is to evaluate antioxidants (enzymatic and non-enzymatic) in
the blood of patients with OSCC and OL.

Material & Methods: This study is a case-control study and was conducted on 75
blood samples of patients with OSCC and OL referred to the Cancer Institute of Imam
Khomeini Hospital, Ilam. Enzymatic antioxidants [catalase (CAT), superoxide
dismutase (SOD) and glutathione peroxidase (GPx)] and non-enzymatic antioxidants
(ascorbic acid, beta-carotene, vitamin E) were evaluated in the blood of patients. The
data obtained from this study were evaluated by ANOVA test and the significance
level (P<0.5) was considered.

Results: The results showed that the mean age in the HC group was similar in both
sexes, while in the OL group, the age of women was 4 years younger, and in the OSCC
group, the age of women was 2 years older than men. CAT, as an antioxidant indicator,
significantly increased in the OL group compared to the HC group and OSCC group
(P < 0.000). Also, CAT and SOD activity in OSCC serum samples significantly
decreased compared to the HC group (P < 0.000). GPx also showed a significant
decrease in both OL and OSCC groups compared to the HC group (P < 0.000). The
results related to the non-enzymatic antioxidant factors, beta-carotene, vitamin E, and
ascorbic acid, significantly decreased in both OL and OSCC groups compared to the
HC group (beta-carotene (P < 0.000), vitamin E (P < 0.000), and ascorbic acid (P <
0.000)).

Discussion & Conclusion: The results of this study show that the level of enzymatic
antioxidants and beta-carotene in is not related to the degree of dysplasia of oral
leukoplakia, therefore, it is not possible to predict the probability of occurrence of
malignant oral lesions based on the measurement of the level of antioxidants in patients
with OL.

Keywords: Antioxidant, Free radical, Squamous cell carcinoma, Leukoplakia

» How to cite this paper

abdal F, Hamidi M, Bakhtiyari S, Naseri L, Shafiei E. Comparison of enzymatic and non-enzymatic antioxidants in patients

with squamous cell carcinoma and |

eukoplakia. Journal of llam University of Medical Sciences. 2024;32(1): 66-74.

@ (1)) | ©The Author(s)

NC

Publisher: Ilam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 32, Issue 1, 2024


https://orcid.org/0000-0002-9391-6354
https://orcid.org/0000-0002-9391-4521
https://orcid.org/0000-0002-2500-269x
https://orcid.org/0000-0001-5689-5235
https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

Y

3T ey

7 sla gl wST i

3 o=l

R e |

ol

o0 (onlis 31 o G Obuinila ke

V05T FYYA P-ISSN JIUMS
YOAA-YAYD E-ISSN

S ol o g )15 43 Miso oyl ylowt 98 (09 T i 9 (03 PT SIS I ST (g 9
oS LN gSd g (o i

*r

b PN G pob W T T Gl Y ) e bgo N Il Ly

Ot epdll Dl (S o e il (St 513 0dSiils 5 o) 0 5 2SS, Olas (55 5L 055
Ol et el (S o sle olils (ol i 5 SCon Sl S 0 (S5 53 oS00 ¢ gariper 03,5
Ol et et (K psle ol 5 S i T Ol lay (Il Slihos 5 nen 5 ol 7

oS alio coleMb!

R el ; - ) L 2 . e gy Wle £g8
Aa:La&:,-GL»)\YJW‘\fw\QLA:a,a,-@:,,\{;ﬁjcb(OSCC)thwf&éuJ}lu(w)lf.Mm

5 055 SLOMSI AT o sy 5§D Sk Sl 05500 3l OL) Jlas (LS ST oo 2y
plit 51 o 33,5 il e la ot o8003 55 Gaints 53 ol San &7 b or (6Kt Dk Ol L
el OL 5 OSCC 4 Mawe O ylows 055 55 (w518 5 (g0 5T) OIS 2T b 551 bl dalllan

A CAVELVA L "R TR

VPPN el g FRb
VR S/YY S b B
4 0 diS axl 1o OL 5 OSCC 4 Swe Olsles O 55 45503 VO (695 (63, 3= als Oy pooty anlllan ) I 095 § g VEY/ YAV 5l G 56
(SOD) 35 gy > ST g c(CAT) SYEST gy 5T SLa0InS ST 2 plol 1zt ol Dl Ol o 50
38 L5 Ohles 05 3 (B ool s 5 5058 005 58T deal) (oo 5T 2 5 IGPX) SIS s 055658 5

i s S ki 3P<0.5 (g lsline b 5 b3 ANOVA 0 505T Lo 5 aalllas o1 51 o Ty (slaosls 1 G © N 93
i el

F O3 o OL 05,5 55 5 Olon i 53 2 53 HC 65,5 53 o xKile o 313 033 gl 1 k00 (S4Bl AL i ‘
= .QLAM_ "}M}FJ_:-}

350L 655 55 ST 5T Latls Ol yea CAT 3p 0150 31 2t o ¥ 065 o OSCC 05 5 3 5 S Jlu
53 SOD 5 CAT b cpomen ¢(P<0.001) bl il (g lskine J6 5 5be OSCC 05,5 s HC 053 L s lie
3O0L 058 53 55 55 (P<0.000). GPX sls 2alS (s lskns jsbar ¢J 28 05 § & o OSCC O g5 (glad soi
Tt S BT sl ule 4 by el (PO.001) sl 0lis (slskmn 28l HC 055 4 i OSCC

B B | P O - S P
Ol (S oy e o8l
Ol el

Email:
S HC 05 8 L awlis 53 (slskme oy guoes OSCC 5 OL 05 8 53 55 Koy sl dul 3 E sy o 55,5 shafiei-e@medilam.ac.ir

((P<0.001) ¢S, sKuT et 5 E (P<0.001) ool 5 «(P<0.000) o5 5,5) bl

633 53 b 555 5 oo 5T L0l (BT Ol O oo 87 s oo DL aalllan ) oo 5 15 87 A § oy
015 503 OL 4 Sae Ol sley (SL0IAnS T T o (5,8 0311 (535 31 ¢ ol 63,516 (6 )lslime L Dlas LS S

.s;ﬁb;ﬁ\)ou:ﬁy‘,gcbgujﬁdub\

LSS 580 ¢ o S (sl sho p g slS 63T JISGsly 0l | ST 1S M™ (S0 319

e 5lS” & Vom0l 53 (oo 3T 8 5 (5T SLOMSI AT (oo 2 plall i U (570l VL 6kt chogn Sk ey 3 oyl 0Ll <
SPVE OO il @Ml (S pshe olKils dlona Olas LW S 5 38K (slad sho

BY NC ulf“\*-“-lﬁ‘ © J-J}QL&? ln)Lz‘ g_s‘i""f’ ‘asl.c oKl )Mb


https://orcid.org/0000-0002-9391-6354
https://orcid.org/0000-0002-9391-4521
https://orcid.org/0000-0002-2500-269x
https://orcid.org/0000-0001-5689-5235
https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

CusB Gk Sl Gosey sladsbe 55 ST Kl
5 PI3K-AKE alorjl Calbises KU (gls e
5 ASE L b el plbe loy e PERKINIT2
LOT Aiy il Bl Comse 9 LS 0 IS 1) 55a3T
s dley gladhe 5o l5T GBI sl Lsh
LOT Glid b OsmllenS s, Corse 5 S o0
ol daulsa gypes gdsle & b s S
LI sl, ATP-binding cassette (ABC) (sl
e Sk il Loes 4 J s 095 51 (SL1 1T
o) ilg e 35090 bOlWS| ST (A Q) WS
5k e b sl Jub 1) 55T sldSSsly
A5l O gee LOT &

05,5 33 & 0Ll O 53 3 g0 RO ST
P e S Lshp Gy 5T 5 5T
S4ST 0556 8 (SOD) 36 gomws denST g ol
P e oS Jl 5 (2l (CAT) YK 5 (GPX)
Sl ar 5 L. ) Gl GSH 5 &S5l dnd Julis
LOInST BT oo 955} dulio 53> (Sl Solallas
© el 8 8 Sy g Sl i Sluls 5 OSCC s
glin )y B A ol adllae 45 o e
5 (GPx 5 SOD (CAT) ;T oSt =T
2 (a8 5 B by s S sSuT denl) (oo 5T 8
3,8 el OL 5 OSCC & Vet Oyl O 5 4 303
b 59y 9 3g0

Qg5 (59 S 3 chald 3,4 g5 asdllas oyl
Obs Loy 4y 08 anr 12 OL 5OSCC 4 Ses 5las VO 0 5
DT (S w g0 85 )15 oy 3590 eI et plil
ke o8l G 45aS” )3 s 31 g 3351 o i3 3 3
& IR MEDILAM.REC.1400.096 18" L (3| SC 5,
L il ola

Aty &S (ool 3l tanllas 4 331 35,0 (slalae
S Gholew ) s £ 5 yls adlas 4 (Ls g b5 glaslne
tazals ) oy §OSCC ¢SS5 5l st 5 (SIS i 51

Azsls OL e Sl 7 Jholaw Y

oo

31 S (OSCO) dlas o oS J gk p sty
53 15 0l JS 5 2o ps Y-F 5 Sl s Ol 05
Lguu:,)a,:@vggs.<\)m@§:ote,>,«|ﬂ
ol e OT By 6l o80le (Sloys 5 paints
Jole 53 Slas 8y Ol Oley pgmss (Y) Sl
N a8 4l aS gl g gr03ls anii ) ge g &y
W)l Cans O ST o 5 b o 28l s pa ¥
4 ol ool Ll (6, 55 b= SCC @ Ml e
Ol & 5l ey b oles 4 OSCC 5 ook
(9)3 8 o sl LS ST 03 54 Sl o

Sk SN L (OL) Olas LS S
Olsea 15 OT ol 5 ol (S5 954 b (ol Blod 187
i LOL Sl oo ye 58 i 53 65 (s les
Slnls Olges o b ool S5 5L sn
Dl a5 8 8 550 ey g b Gl i
353 51 )3 OSCC wiles Olas 64> )5 sty i
ng\ 9 yzae g D F) JLJLSA S 4 gl sl oo
W5 530 Ol sl s sludn ladsly Slibes
SROS a3 s L5ll 1y (ROS) 558 b slaws S
G555 5 o5 Ol ek Wil e ST s, s
e (55 4 OBy ol G b 15 ST sl
5 bt Sl ol bkl S5 5 Shyday S
33 #65 Ls gl aolST| ST .08 sk 55 i
5 s Lais (gl 5tz 35T GGy T
V) Wlis)s 8 < sllas (s 52

5 o S8 e 5 6, S s ke bl
Ll OIS 5T 56 o kb S 4 228 5L
gt 335 O pan 313055 15 | LOMLS| ST
05,8 dolaze L AOT A) 55 oo dd 5 Lo O 53 555130555
S L 4 0y 53 S| BT 5 OS] e
DNA & 10 s 3150 Jlasl 15 S o &S b sl
Sbein Sluls Cd ks g (es5ses,S SV
& Q) e 85k W, 5 OL b

A

o L&y adoxs

VEY guoneod /opdal Shiy psle


https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

$4

)=

L;LfaQ\J_{_mj\Lr?_ST

Olobean o )l e o il

N eslizal b (GPX 5 SOD (CAT) 0lueS'| 5T sl 5T
S b sl P maedsb 0> (6 s Sl s
Randox laboratories, United ) 5 susl ;= S s 415 (5 )l
A3 5 6,55l (Kingdom

T GLULST ST aba (oSl
S e (B mls 5 55 (So) ST A
oKaws 3l oslizal b 35 T glaolanST T
A (S oS HPLO) YU oIS b mle 318 5k S

bty ST 0se3T 51 cmesls GIUT (ol
(Chi Square Tests) O sw w SIS y3de 5 (ANOVA)
SSobe Fjlae ol il oy gt Laosls s 8 eslizad
Solskime haw Ol gea P<2,00 Sl f (meanSD)
Al s (5 leT
B9 R Sbasl

ey § ;5 0SCC 5 OL i @5 delis
035 53 g ke oS el OT 51 (S bz sy
JLo¥® O3 e OL 03,5 3 5 Glues i 35 8 55 HC
5 i Jle Y 065w OSCC 05 5 55 5 Ols e 5l S
e 93 o sta 5 bty D13 o 4 S OB (g 83 Ol o
Lshgr Vs OSCC & YL o 55 5 OL & g S
() sl Jsds)

drly oS (ool Bl e g Slaslae
Olles ) s 423108 HUS™ andllas 1 s gy |5 (sla slme
Olless ¥ £ 5 05 St €0 3) St (5 oy 4 Vit
wSld e 3 ol 53ty Oleys S

52505 Slaskre b5l Sl ey addllaes ) ge o1
0SCC 058 ) 1hdh (slupenedi 055 4 55 ¢z 5
OL s 5 ¥\ & 5 LOSCC 4 M sl 31 51 a5 Y0 Juls
HC(Healthy o5 3 ¥ OL 4 S 5l 31 31 & Y0 Jols
(Al 33,8 Y0 Jeli control)

CAT) (o1 5T a0 | 2T o (s Sojll
4 39,5 sbyles dly ol 31 5 Ol 51 :(GPX 5 SOD
Ly« JlasS cpde s 5l 055 oo O caslllas
(4285 V0 Coks 4 alds 5 595 Y00 v) 5t il 3l eslal
5 eSS S gadshe Lo S O p e
A sl 5o e g Ad gl (e slad 58
YUkl syl OT 51 e ks 8 IS
b2 3l o 3 L i Aoy 0 8 (S s 2 s
agds 53 593 Yorr 53 b agds 10 Se 4 (pinad
(e 5 53l 5 e sy 73 ) > S 5 5y 5l
Aokl i de ¥ ods i oylgs 3 uTL oT
oot 3 423 8 GG CO 4 (clos 3 4i53 10 Lai g

s 58, (PH=7 ymol/101/0) Silaws 3L L akool ol 5d

k}.{h}};a}f}ﬁ)l(%}w)&‘;bew A 5}‘&.:4 Jj»

e P 0ScC oL HC iin
(meanzSD) (meanzSD) (meanzSD)
/YA A/B EAS/ ¥ VY/FOERY/FA VY/FEEAS/FE o
WYY AAavAp) YR/ 3, =S
\ VY (M) VY (M) VY (M) 05

Ci SCC 28l (glad 505 ;3SOD JCAT e yioman
95 55 55 GPX.Zils talS (g ylstae 5 sba HC ajjfsg
Ssline 28l HC 05 8 4 &d OSCC 5 OL o5 5

(Y 5yl Jgda) (P<v v v) sl Ol

CAT ST ST lag 5T G Sl Ol e

o2=le Olgea CAT ols olis @\:3 :GPx 4 SOD
a}_}f)HCa};l{w‘uﬁ)b()L °}jf)"g5;|“\‘:““§|gsﬂ.‘—
(3l 3l P<e,n)) (o lsbee sba OSCC


https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

Siass sbes § 055 53 (GPX 5SOD (CAT) o 5T slailinS | 5T (slac e e dlie Y S5leds Jour

P osccC oL HC Sl ST o 5T
(meantSD) (meanSD) (meanSD) o
ol
/e AEVVY /Y +/VEOOF/Y AENOV/EY CATU/mg Hb)
e ARNEATYALZ \W/ANAEYY Y Vo /NAVEAY/ Y SODU/mg Hb)
/s VAVEVA/YA VARE R 72T /08101 /F8 GPx(U/mg Hb)

Jade) (P<sjrvv1) Cuiils 2alS HC o5 5 L duslin o

Kol

B8 T (LOSI ST G e
Aol 5 B ol o5k S el & o 0L
6J!;@MQJ}¢QOSCC)OL a)ﬁj:)bdiﬁ)_jgw“—

s sres S 05 53 (S S E el s 1S5S deal) (oo 5T 8 OIS | 5T e o e ¥ B5l0ds J9urr

P OSCC oL HC Sl 1 5T ole
(meantSD) (meanSD) (meanSD) . .
Sl
AR YV 2D /YA V/YYERY/VA \V/VVEVY/AS (hmol/mb) 55,5
/e <IVEFYAY VESFA/YE VAEYNF/08 (nmol/mD E el 5
e S/ ENYJAFA AEOV/Y VEVOV/YA (nmol/ml) ¢S,y ST el

osba w3l ol Ol Gasms Gadie plgl i
OKes 5 JS S alllan | o8 ol il 28 (o Katir
Sl 5T OKen 5 8 aadlas 53 .(10) Sl suanr
OSCC o5 5 5L (slaw sa5 43 CAT 5SOD 1Sl T
Ll 623l 2alST (g ols dnn s sbar odlu sl 3105 S 4y o
313055 L anlin 3 0orlgs SO 55 SOD o
O 5 0L 5 5l sS ddllas 3y VL Gl
33SCC Olyla 5L 53 e O saml STy 55 (5513 cne
g5 Ol5ie4 MNSOD (V%) 45 odalie Wl 131 b 4y lis
W) Sl ok slgitn 05 84S lge (S80S 51 L
53> MnSOD s>l i Ol &S das oo Ol Slallles
2 @lissns a8 a pue @l i S (slaes,
355 o IN-VILNO Loyl 3 s s s in-vivo Ll 2
s 4 Al 53 prman 05San 5 Sl g5 8 (IA-1F)
@l zalS 55 0L 45 4L SCC s 54 GPx 5 SOD
3Lz OSCC 4 M Ol b 53 IS 5 Loyls (V)

:\Jé\ JL‘ O u..,.le Lgl.a()\.\:..flk;j Cb.»z &S sl

S 5 omi § Som

L A V- SV - [|
e Olsles 05 03 (o2 5T 18 5 (oo 3T S0 5T
Jt@f@dopbu)\,gﬁf%ﬁouoscc4{
335 gy OL 5OSCC j5, 5 aolanST =T

3925 o Bl 4 b il L5 5o
0L & As jesein asdles ol I Jol= OL 4 OSCC
5 OL & (508 i 53 Lawgie 55bay s e 4y o
3oL 5 OLL Y S dalllas gl b &7 L5 0 Sw OSCC
FO OL o5 5 53 Oyl s Lo 26 (1Y OF) il sen
alie Slallas 3l 2S4S 55 Jludr SCC oy 5 45 5 Il
0P as )8

CAT 5T Cdlab ool 0l ol dallles s
b awlio ;5 OL 03 8 55 ST &T Lasls Olgea
628L Il gl gas s sba OSCC o5 & sHC 05 5
OSCC 3L, (slai so5 ;5> SOD 5 CAT lad pioeas

2355 Iy Sl (gyls sae sba HC 055 4 o

o L&Ay adxs

VErY oy /o pdnl [Sdiy pede


https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

\A!

)=

L;LfaQ\J_{_mj\Lr?_ST

Olobean o )l e o il

Sdshe ¢l 5 ogde (YF) Lys o OSCC (5 505
5 ATM-ChK2 (LS (gl &b 31 (shse5
DNA 5 55T sbdKsl, glacaT 51 ATM/ChK2
S il 53 0T a3 oo 5 S 0 bl 5
sy oplply ((YO-YY) Wsk o Jshe > G2
o sm 5T SadGsl, b j8Ts G b Sl OISl 5T
3 8 o o305 S s ki 5 by oS e
(PSS das oo OLL pioman anlllas ol
OSCC 50L 055 53 53 ¢Sy sSuT el 5 E ool
wils SRl HC o35 b awlis 55 (gls cre &y gos
i3 (Y0) ol gar O Se 5 sy dalllas b oS o
o dlge yn5 Slad gl i S sleity OLKes
Wiy ol b S o Cbys 0 i3 S Sl o
A (S gl iy €VA) il 03,57 5 1y 5505
Q?);GPXV{;TQ&;)E Ol 3 el 53 oldodalie
Sy sl 43 LT sslitul LOSCC 4 Mawe O ylaw
b p2als” sk Jas e 55T Sl dISosly b 28T (o
o 31 5 5l Cabises il 5 45 GPX s CAT SOD
5 plilagise ddlas 53 (YA) ol ads il 8 OSCC
Cani s 2alS 5 6dd O gl 5 il 3l o 01 Ken
4 s Obles 53 (05T 5 3T SlallnST 5T
s () 43 adalie Il 5131 b awlis 5> OSCC
HGSH 5 E el s pebawe Sl 31 OS5 0L Y S
cales b Jol e 4 Mo Olsle (655055 slaily o
Sl 5l halllae gy | gns 87 o3 57351 §OSCC
s 5 4 odaliin OLISen 5 (el Al s (1Y)
S L awlie )3 (gyse s il 45> SOD s 5 GSH
FANF 0BT oMo 23k (Il g 5 BB Ol om0 Jlo 5
w31 b Olse 5 GSH 0S| 5T ehaw 87 55 S
(o 3131 L aslie 55 OSCC & Sew Olay 05 ,5SOD
(1) 3515 Cillas Sl B gl b o ol il SalST
Golsgme LT L2als O Sen 5 Slsg, & dnlllas o
4 s Ohley O 53 GR 5 SOD E (el g 7 slaw )3
ws edalie b 313l 05 & L awlis ;5 OSCC 5 OL

ST G dsl, o 5 2 Il 313 L s o
(X0) 3p goan il ddllan s b &7 5L 5l
25T o Sl o 3l 0L 35 O 5 5y 1,
S W55 Ol g ol b2l 5l (& 51 31 4> SOD
g 13 ol 15T S dKsly 2als ol 8 55k o)
andllas Olon 534S Jlo y3 b o 2l 315131 ol 5 ROS
OSCC 4 S Olslay 53 SOD oo o7 i o3l Ol
53 S0D gl 2alS" o s S 0y OT by o 2alS”
1525639 gMenS) o ol el 035 W e 4 O lec )
LaS Wy ad iy b ol e 53 asdllas ol Ojle 4o
S s o 0L Dladlls (V1) 5 5 gecan ol delllas s
2 3 5 S5l SW e ST SIS,
s glaa S cpl 8 Jloys (Lsd o ab gl s
S 38 o o5 Sdhe 53 Opmlise o
s o Sl 0T Sleeds o jlwlie chdy Culgys
S e S 3 b ) ST ISl ol oD
o9t b ldde pudpbe HIGHL Ly
2 35557 5 53U a5 o 5o HIF-Lo 5 PIBK/AKE
015 0 503 Dke 4 HAONY) Ly gn (6 905 (sl sho
A ity W15 p LIS T ST b el S
338 eslinl (65505 Slad gl iy Sl 5 Slao )
23 GPX o 5T o e jadetin 35 anlllas 5l 5
HC o5 5 4,0 OSCC 5OL slay a5 drly 05 S 53
OSan 5 7 sl dadllas L 87l oo 25T (g lslimne 5 5bs
)k;'.ﬂQ\)Lgﬁ)aGchle':;wUmd\ﬁ\ﬁjs@\M
NI 055 3 S Gls gae ssba OL 5 OSCC 4
Comd 45 L3l Olis 55 aallae 55 OUT piomen 35
S5 gne 5 sba OL OSCC (slacy 5,3 GSHIGSSG
bl (Ses GSH mhaw 28l (W) ol ol
Lo o 53T Gl e 5 (So90 5 Slad g 1550
35T GGty 487 ol 03l Lis Solalllae (YY) Wil
ol Calen KIS (Gl s Siledlb G b
> Wnt 5 STAT3/NF-KB PI3K/AKUMTOR
sledsbe 53 3557 5 S (I slass 2 0 5


https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

3 Sl 8 ol gl °=‘>J:1>~"us;ﬂ@? > el

Ll adls odge o Al pi g

s Card g )3 SOl o (19)
Mse 3 S Olsea o5T WISty SluwsT 5T
Ol 5oty Sl (Sao 5 358 g0 485 i 53 Ol e 3355
E5 A sl Glss a5 0l s SO S
33,8 oslizal Olas (sla gt S| Sy Slals s 0
(V)

fhae S A O el ol =B
S e OL s 55,8k 5 (5T slolunsT BT
s S gay 3l plpl 65, OSCC
55 Jlat 015 a5 OL 4 Shts Olslay (01T ST
Sl EBaers oS st ol et Sluls
A Sl et Olsea ) @l () 015 o anlllas
4 3l 5 g0 s pl ol 3 S e3lizul OL 5 OSCC
o Sy 3 S ESGS wa) ol 3 ek T sla jias
35 OSCC lays 5 aseis 5o LOILST T 28 iy
Gl bole 5 golew Sy 4 425 L .3 § oslizal OL
basolen onl asets (bjls 285 0T sl 53 o7 lises
5 o St 3y e e o Sl el
ais b by 3 eslial 5 oS baw g jeseis
sl Sl Calises
S F b

S OIS g0 g (17573 LLOLL I e dlia
ol I dho oy A3l (o NI (S ke ol
a0kl = b ol slaa 3o els (6l o1 (S5 g5k
T Jos & S5 5 55
Blo oW

el e 53 (o)l 68 s D8 i
A3 S5
R ES Nty

IR.MEDILAM.REC.1400.096

S o>

ity gy Cislae Jlo yle b a3 ol
Wl ok plowl £ S o e
O N 98 =5 5L

53 S B i ) O 5 ol

\Al

o L&Ay adxs

VErY oy /o pdnl [Sdiy pede


https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

vy

)=

L;LfaQ\J_&_mj\Lrl_ST

Olobean o )l e o il

References

).

.

Badwelan M, Muaddi H, Ahmed A, Lee KT,
Tran SD. Oral Squamous Cell Carcinoma and
Concomitant Primary Tumors, What Do We
Know? A Review of the Literature. Curr
Oncol 2023;30:3721-34.
d0i:10.3390/curroncol30040283.

Chen YT, Lin CW, Chou YE, Su SC, Chang
LC, Lee CY, et al. Potential impact of
ADAM-10 genetic variants with the clinical
features of oral squamous cell carcinoma. J
Cell Mol Med 2023; 27:1144-52. doi:
10.1111/jcmm.17728. Epub 2023 Mar 22.
Folz BJ, Silver CE, Rinaldo A, Fagan JJ, Pratt
LW, Weir N, et al. An outline of the history
of head and neck oncology. Oral oncol
2008;44:2-9. doi:
10.1016/j.oraloncology.2007.05.007.

Lung T, Tascau OC, Almasan HA, O M. Head
and neck cancer, treatment, evolution and
post therapeutic survival--part 2: a decade’s
results 1993-2002. J Craniomaxillofac Surg
2007;35:126-31. doi:
10.1016/j.jcms.2007.02.002.
Warnakulasuriya S, Johnson NW, Van der
Waal |. Nomenclature and classification of
potentially malignant disorders of the oral
mucosa. J Oral Pathol Med 2007;36:575-80.
doi: 10.1111/j.1600-0714.2007.00582.x.
Speight PM, Khurram SA, Kujan O. Oral
potentially malignant disorders: risk of
progression to malignancy. Oral Surg Oral
Med Oral Pathol Oral Radiol 2018;125:612-
27. doi: 10.1016/j.0000.2017.12.011.

Chi AC, Day TA, Neville BW. Oral cavity
and oropharyngeal squamous cell
carcinoma—an update. CA Cancer J Clin
2015;65:401-21. doi: 10.3322/caac.21293.
Porter S, Gueiros LA, Ledo JC, Fedele S. Risk
factors and etiopathogenesis of potentially
premalignant oral epithelial lesions. Oral Surg

Oral Med Oral Pathol Oral Radio
2018;125:603-11. doi:
10.1016/j.0000.2018.03.008.

Moradzadeh  Khiavi M, Anvari E,

Hamishehkar H, Abdal K. Assessment of the
Blood Parameters, Cardiac and Liver
Enzymes in Oral Squamous Cell Carcinoma
Following  Treated  with Injectable
Doxorubicin-Loaded Nano-Particles. Asian
Pac J Cancer Prev 2019;20:1973-7. doi:
10.31557/APJCP.2019.20.7.1973.

. Lobo V, Patil A, Phatak A, Chandra N. Free

radicals, antioxidants and functional foods:
Impact on human health. Pharmacogn Rev.
2010;4:118. doi: 10.4103/0973-7847.70902.

Warnakulasuriya S, Ariyawardana A.
Malignant transformation of oral leukoplakia:
a systematic review of observational studies.

VY.

VY

Ve,

Yo

V1

2

YA,

Ve,

Yy,

J Oral Pathol Med 2016;45:155-66. doi:
10.1111/jop.12339.

Kolanjiappan K, Ramachandran C,
Manoharan S. Biochemical changes in tumor
tissues of oral cancer patients. Clin Biochem
2003;36:61-5. doi: 10.1016/s0009-
9120(02)00421-6.

Yadav KD, Patil BA, Raheel SA, Abuderman
A, Patil S, Gaballah K, et al. Serum uric acid
levels in patients with oral cancer, leukoplakia
and submucous fibrosis: a cross-sectional
study. Transl Cancer Res 2020;9:3084-91.
doi: 10.21037/tcr.2020.01.08.

Gondos A, Arndt V, Holleczek B, Stegmaier
C, Ziegler H, Brenner H. Cancer survival in
Germany and the United States at the
beginning of the 21st century: An up-to-date
comparison by period analysis. Int J Cancer
2007;121:395-400. doi: 10.1002/ijc.22683.

. Gokul S, Patil V, Jailkhani R, Hallikeri K,

Kattappagari K. Oxidant—antioxidant status in
blood and tumor tissue of oral squamous cell
carcinoma  patients. Oral Diseases
2010;16:29-33. doi:10.1111/.1601-
0825.2009.01598.x.

Kumar AT, Knops A, Swendseid B,
Martinez-Outschoom U, Harshyne L, et al.
Prognostic significance of tumor-associated
macrophage content in head and neck
squamous cell carcinoma: a meta-analysis.
Front Oncol 2019; 23;9:656. doi:
10.3389/fonc.2019.00656.

Alateyah N, Gupta I, Rusyniak RS, Ouhtit A.
SOD2, a potential transcriptional target
underpinning CD44-promoted breast cancer
progression. Molecules 2022; 27:811. doi:
10.3390/molecules27030811.

Yan T, Oberley LW, Zhong W, Clair DKS.
Manganese-containing superoxide dismutase
overexpression causes phenotypic reversion
in SV40-transformed human lung fibroblasts.
Cancer Res 1996;56:2864-71.

Gurudath S, Naik RM, Ganapathy K,
Guruprasad Y, Sujatha D, Pai A. Superoxide
dismutase and glutathione peroxidase in oral
submucous fibrosis, oral leukoplakia, and oral
cancer: A comparative study. Asian Pac J
Cancer  Prev  2012;13:4409-12.  doi:
10.7314/apjcp.2012.13.9.4409.

+. Sharma Y, Bharadwaj M, Srivastava N, Kaur

A, Kumar M, Agarwal M, et al. In vitro
antioxidant activity of defatted seed extracts
of Ocimum sanctum on rat PC-12 cells and its
inhibitory efficacy with receptors of oral
squamous cell carcinoma. Ind Crops
Prod;154:112668.
d0i:10.1016/j.indcrop.2020.112668.
Raghavendra U, D'Souza V, D'souza B.
Erythrocyte malondialdeyde and antioxidant
status in oral squamous cell carcinoma


https://sjimu.medilam.ac.ir/article-1-7793-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-19 ]

Y.

Yy,

Y¢,

AR

\2

YA,

Y4,

Y.

patients and tobacco chewers/smokers.
Biomed Res 2010;21:441-4.

Han Z, Zhao D, Han M, Zhang R, Hao Y.
Knockdown of miR-372-3p Inhibits the
Development of Diabetic Cardiomyopathy by
Accelerating Angiogenesis via Activating the
PISK/IAKT/mTOR/HIF-1a Signaling
Pathway and Suppressing Oxidative Stress.
Oxid Med Cell Longev 2022; :4342755. doi:
10.1155/2022/4342755.

Khanna R, Thapa PB, Khanna HD, Khanna S,
Khanna AK, Shukla HS. Lipid peroxidation
and antioxidant enzyme status in oral
carcinoma patients. Kathmandu Univ Med J
(KUMJ) 2005;3:334-9.

Cierpikowski P, Lis-Nawara A, Bar J.
Prognostic Value of WNT1, NOTCH1,
PDGFR, and CXCR4 in Oral Squamous Cell
Carcinoma. Anticancer Res 2023;43:591-602.
doi: 10.21873/anticanres.16195.

. Rasheed MH, Beevi SS, Geetha A. Enhanced

lipid peroxidation and nitric oxide products
with deranged antioxidant status in patients
with head and neck squamous cell carcinoma.
Oral  Oncol  2007;43:333-8. doi:
10.1016/j.oraloncology.

Burlakova EB, Zhizhina GP, Gurevich SM,
Fatkullina LD, Kozachenko Al, Nagler LG, et
al. Biomarkers of oxidative stress and
smoking in cancer patients. J Cancer Res Ther
2010;6:47. doi: 10.4103/0973-1482.63569.
Metgud R, Bajaj S. Evaluation of salivary and
serum lipid peroxidation, and glutathione in
oral leukoplakia and oral squamous cell
carcinoma. J Oral Sci 2014;56:135-42. doi:
10.2334/josnusd.56.135.

28. Buzby GP, Mullen JL, Stein TP, Miller
EE, Hobbs CL, Rosato EF. Host-tumor
interaction and nutrient supply. Cancer
1980;45:2940-8. doi: 10.1002/1097-
0142(19800615)45:12<2940::aid-
cncr2820451208>3.0.co0;2-p

MacDonald DG, PM S. Tumours of the oral
cavity. In: Fletcher CD, editor. Diagnostic
histopathology of tumors. 3 ed London:
Churchill Livingstone;. 2007: 215-37.

. Fiaschi Al, Cozzolino A, Ruggiero G, Giorgi

G. Glutathione, ascorbic acid and antioxidant
enzymes in the tumor tissue and blood of
patients with oral squamous cell carcinoma.
Eur Rev Med Pharmacol Sci 2005;9:361.
Reddy VP. Oxidative Stress in Health and
Disease. Biomedicines 2023;11:2925. doi:
10.3390/biomedicines11112925.

VY

o L&Ay adxs

VErY oy /o pdnl [Sdiy pede


https://sjimu.medilam.ac.ir/article-1-7793-en.html
http://www.tcpdf.org

