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ARTICLE INFO Abstract

Background. In addition to the local resection of the primary tumor, metastatic oral
Article History: squamous cell carcinoma (OSCC) patients require neck lymph node resection. In these
Received: 29 Nov 2023 patients, it is quite difficult to accurately determine whether they have metastases or not,
Accepted: 26 Feb 2024 which may lead to excessive medical treatment or insufficient treatment. Therefore,
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is a top priority in OSCC research. Therefore, this study aimed to compare the level of
glucose transporter 1 (GLUT1) expression in OSCC with and without metastasis to

Keywords: cervical lymph nodes.

o Neoplasm Methods. In this descriptive-analytical cross-sectional study, 20 OSCC samples without

o Metastasis cervical lymph node metastasis and 20 OSCC samples with cervical lymph node

e GLUT1 metastasis from the cases registered in the archives of the Pathology Department of

e Squamous Cell Ayatollah Kashani Hospital, Isfahan, which were prepared by excisional biopsies, were
Carcinoma selected for investigation. The samples were stained using the immunohistochemistry

e Oral method for GLUT1 and then simultaneously examined by two oral pathologists. All data

were analyzed by Mann-Whitney and Kruskal-Wallis tests, and P < 0.05 was considered
statistically significant.

Results. The statistical analysis of the obtained data demonstrated that the mean
expression of GLUT1 in the studied OSCC tissues had no statistical difference in terms
of age, gender, lesion location, disease stage, or histopathological grade (P < 0.05). The
results revealed that although the level of GLUTL1 expression in hon-metastatic OSCC
was higher than that in OSCC with metastasis to cervical lymph nodes, this difference
was not statistically significant (P = 0.841).

Conclusion. GLUT1 expression is probably not a predictor of cervical lymph node
involvement in OSCC.

Practical Implications. The expression level of GLUT1 is not related to the prognosis of
patients with OSCC.
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Extended Abstract

Background

Oral squamous cell carcinoma (OSCC) is the most
common type of head and neck SCC, which ranks
sixth among cancers worldwide. This lesion accounts
for 94% of oral malignancies. It can occur in different
anatomical parts of the oral cavity, such as the tongue,
oropharynx, lips, and floor of the mouth. Metastatic
OSCC patients require neck lymph node resection. In
these patients, it is quite difficult to accurately
determine whether they have metastases or not, which
may lead to excessive medical treatment or
insufficient treatment. Therefore, finding molecular
markers associated with metastasis with high accuracy
and sensitivity is a top priority in OSCC research.
Therefore, this study sought to compare the level of
glucose transporter 1 (GLUT1) expression in OSCC
with and without metastasis to cervical lymph nodes.

Methods

In this cross-sectional descriptive-analytical study,
20 samples of OSCC without metastasis to cervical
lymph nodes and 20 samples of OSCC with metastasis
to cervical lymph nodes were prepared by the
excisional biopsy method, selected, and underwent
examination. It should be noted that these samples
were obtained from cases registered in the archives of
the Pathology Department of Ayatollah Kashani
Hospital in Isfahan. To ensure whether lymph nodes
are involved or not, all samples were prepared under
neck dissection surgery. Samples with incisional
biopsy while lacking the necessary clinical
information and lacking the proper quality of the
block were excluded from the study. Clinical
information, including age, gender, location of lesion,
grade, and stage of lesions, was extracted from the
patients. Then, the slides were stained with
hematoxylin-eosin and examined by two oral
pathologists simultaneously with a light microscope.
Next, the histopathology grade of the tumor was
determined based on the Bryne classification. Tissue
blocks were examined in terms of tissue quality for
immunohistochemical staining, and staining was
performed for the GLUT1 marker. The slides were
prepared by immunohistochemical staining and then

examined by two pathologists with a light microscope
simultaneously and blindly, and the incidence rate
(percentage and staining intensity) of the GLUT1
marker was determined as well. Stained cells were
randomly counted with a magnification of 400 x 10
microscopic fields. Tissue samples with cytoplasmic,
nuclear, or both staining of tumor cells in brown color
were considered positive. Stained cells with 40, 100,
and 400 magnifications were considered weak,
medium, and strong staining. Finally, the staining
intensity distribution (SID) index was calculated as
the product of abundance in the staining intensity of
the cells. Overall, 11 clinical, histopathological
information and immunohistochemical staining
results were entered into SPSS26 software and then
statistically analyzed by preparing frequency
distribution tables, the Mann-Whitney test, and the
Kruskal-Wallis test. P>0.05 was considered a
significant difference.

Results

In the present study, 45% of the samples were male
and 55% of the samples were female. Most of the
lesions were in the tongue area, and most of them had
a good histopathological grade (67.5%) and stage |
disease. In addition, 27.5% of the patients were in the
age group of 59-70. According to the results of this
study, the staining percentage of tumoral cells in both
groups of OSCC samples with and without metastasis
demonstrated no significant difference (P=0.774).
Further, the mean staining intensity of these cells was
not significantly different in the two investigated
groups (P=0.883). The average level of GLUT1
expression in OSCC without metastasis to cervical
lymph nodes (8.35+4.94) was higher than that in
OSCC with metastasis to cervical lymph nodes
(7.75%4.88). According to the Mann-Whitney test
results, there was no significant difference between
the studied groups based on the average SID index for
the GLUT1 marker (P=0.841). The average level of
GLUT1 expression in OSCCs under study showed no
significant difference based on the investigated
variables (P<0.05). No significant difference was
found in the mean expression level of GLUT1 in
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OSCC with metastasis to the neck lymph nodes in
terms of the intended variables (P<0.05). Similarly,
the mean expression level of GLUT1 in OSCC
without metastasis to cervical lymph nodes revealed
no significant difference with regard to the studied
variables (P<0.05).

Conclusion
Probably, the level of GLUTL1 expression is not a
predictor of cervical lymph node involvement in

OSCC. However, there are many contradictions
regarding the value of GLUTL1 for determining and
predicting cervical and distant lymph node metastasis,
and more studies with a larger sample size are needed
to further clarify the issue.

Med J Tabriz Uni Med Sciences. 2025;



e i poole ol€iils Kisiy o S 5 alls

ol doi: 10.34172/mj.025.33399 S -
® https://mj.tbzmed.ac.ir ,.H
L~
/j}?fmb‘r, "

i ) slibio (g g b plod (S Jalw pginuylS 33 GLUTL (l fise dunslie

"5 00 Lo«

35 gy

*VQSJ.A Ay 5 salls ssew

U.)J. xol.@.é.@. Aol.eibol Uim)) ‘cs,l.c oKasls ;QS.W),\JL\JQ 0aSlasls ‘G')L\.')J Jls,o w88~ )S)a WWhgo 9 S8 ‘OLQQ MMWT og)f‘
Ul).)l ‘Olg_(uol ‘ng.{bd Ui.w)) ﬁglc olKisly ‘in)dxb 0aSisly ‘USL\B) 6Lmu;.l,w| ULMQJ)S)A Whyoo g S8 ‘leo UJ.»L\MWT 09)fr
oyl plasol plaaol (S pgle olSaily ( Susplass oaSlasls (ogos glyiSs ghio ggamusls”

o0dS>

slapimgy 33 Glol caglel Yo culus 9 w83 b luskio b adye GJoSUge gloySilis (8l - diso;
JB6 ol e ltunlio Gy Sam b dallbae ol I ol o (i8S Jol poiny Sl by
b plasl (3955 (glodgh e & liolio (g 9 b s inyaSis Joluo pgiunlS 55 ) oyl 3S5IS
Jobeo pgianyls digas Yo wedndy wiygo Ghl=s —amogs 3509y b <5 (s2hie asllae ool o 00,
45 J55aeST gt sy 4 S G55 sloags il (650 b digas Yo 9 (650 g ol S
b o olsal wdg saui el lasol Sals il col Hhiwlow wbdcwwel Gisw SBOb 4o g
58 93 buwgi § w8 w50 55el Sy ) oladt SIS il gl andgiunmgionl b I esléil
- g5 g Gaisrre lapseil buwss Jol> wledbl .bad uwyy plesan jsba plod cuwislsil
i8S 38 el g 4p5e 3390 Gl

oslelyy gl inyaSiu Jolw poimenslS 33 ) oyledds 35615l (nSile oS Sy it b loasl
Bl 5l gylolime Ol Syislgibgim 4230 o glaw doye dapls e wauiz o glapsic
356l5 ol e azySTdmosly Juloxs g gz 5l Jiolo aolis b @llae «opizran (P>o/o0) cislas gyle
g 335 gleagh il @y slilio b Sl iy Sobibions o isiSiuw Jslo pginn§33) olad
(P=c/AFY) 395 JI5 im0 (gylol Bloday eigles -l Lol

oS 35 3355 (sglas) (loeS (6530 3iS eSiiny V osladd oIS e line Yt gpitnes

ol (85 Jolo poinlS o Mine hlews 365950 b ) oylat 35615 8L o lse olas slotoles

dlio wledbl

:dldo dislw
VEoV/ MY :edlyys
VE¥/Vo/Y 1 sy
VR Y/ W \e lasyy Ll

c03lganls

pawdhgss @

3biwlio @

Voslads 3SolS

sledslo pgiunyls o
LJAi.J 'S/.

slogkol wgng wigae 9 S Byae wwliles Jlosil
e " Badise i8S 3 55 o ol s Jelge lgie 4 Gl
B calizo 6&)943.’5)5 OLQJ Ulb}u))l L}.wb)a.oggf)n 433”.&»)’9)3
Loyd FY-Ye dlw o ol u‘)"“’ 9 | ugl.o.m yly sy
6L£au.¢u>x 899"’ b a=as pAe Wygo 3O R PV u.o)l)f
coge 9 wdh GhywS wlmle ol @l Jole 5o e
L ol),o.ns cgac b)ilas 39 J§L\.>| 9 ‘o.wy J)L@y.c ksLval.id).\)
T delzslse slow Sye 4 coly 33 g sai simhlb g 3y skl

ol.mé o
2ales s (inydSiw Jolo
.Q)IJJ Ubl.\J)'
doddo

el €9 yigld lod 8yaSiw Jobo pgimnlS

ooyl oy 3 Ty pouids sy oS ol (5353 g paw (43850 Joluo
Al gl 5l auoyd AF agile ol Loyl Hlar wolyw 43
oyan Saogibl walitee blay 33 Wilgise <5 a2ds0 JuSis |y
9 ww ‘olf | ‘Ol&b.) S ‘uu.i})lé9)9| ‘ULU ke OLD.)
Jobe poiunylS wdyinn 9 93 39 szl JUb 4,6 blxe

Lmaleki@dnt.mui.ac.ir : el ¢ Joguo o3uung™

(http://creativecommons.org/licenses/by/4.0) CC BY 4.0 5elS iy om0 s 50x5 (St pole olatsls bauwgs ST oo b dllio eyl cansl bgamo lalso ly b g
bl 03 0313 glamy g Sliianl isio 955 4 Slol Y3l 4 45 ol jle Shgo 3 g5 eolaiw] Gy T slae Eub 4 s yitiiio


https://doi.org/10.34172/mj.025.33399
https://mj.tbzmed.ac.ir/
mailto:l.maleki@dnt.mui.ac.ir
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-6740-3352
https://orcid.org/0000-0001-7319-9370
https://orcid.org/0009-0003-1635-0654

am 5 salls

b oo Voylod 35915 ol oizmem Vyls i liwbio g Ay
02 33 gl 4 coglio b a9 Sloys et 4 coglie
039 badyo oy inyiSiuw Joluw pgisyls 5> dloz I ansyy
s @ yzie oSS @i > sl (Ghled el
ol 29450 sluslio g 3855 (ol (ag)ls ceglie gla S
5 DNA prag glapueslo @il s & cul (Son bl
Ol bl oSS Giali8l azs 33 g smel e o ol
P 5095 wlzys g dibdyien U=l slagloyw 33 sy jS9I5
ol S Gilellas 5l ol dlawi dgzg b cwl sass samline
Gy dlie il g laygess 13 1y J& 9 Joo pge odlgil>
Stustio b yS3las ol bL3) g9 3 505 slapimgy Lol «xilos,S
plasl (los S Jolo pginnyl§ 55 53,5 glasg il 4
9 b slaSig b oles GinaSius Jalo poiunls el oais
S woldie B g 390 (fine ¥ & yaxie wliedl
ol slopgianlS Sy3 095 0w 53 ) slate codgzse
3925 b aisdS Jloo Vo 33 amds0 olitd (53,5 gy (yiSins
&9ud 9393 Gloyd gty 9 el eSS 3o ey
Jb 50 slez 318l 5 ohig 4 Glos iseSiu Joluo pgiunls
3 Vosleds 35615 (ol 33 s 3950 Jlesizl Ml (ioli8l
lie 39088 b iy Nlgie plavs (e Jolus pgiunlS
) g jlubio g 33,5 slodg il (153 (g0 p2lgd
“anlio Giloyd slaylSaly pll gz 53 |y Sty 9 0355 (agSiany
slew S5 S inlidl o 8L e sl LelS jgkiied;
GMuslio Ly G b yols aallae coplyby alos loisly
s o b oled inaSiuw Jolo pgiuylS 33 Yosles 35915 fine

i pladl 505 slosg sl @ jhiwbio

BLIE-1T
w90 Ghles —Gaogs 3509y b &S yol> (selatio dallae 4
GoY ol iniSiue Jolu pginnlS digad Yo ccul 48)S
cloog il 4y liwbio b diges Yo g (53,5 sloag wad 4 jliwlio
linlons uolishs ol iy sadyl 33 0add o 3ylgo 31 33,5
o 48 Gunsr JUsauST Gdgy 4 & el Gl dlll eyl
0995 L (399 52553 3l liabol (gl -8 g 3 9 ol singy
4GS S piSanly Pl cod ladiges eles «gold dae
b wledbl a8l (bl Guwgn b gladiges 0359 o
Sledbl 58 2l aslliae 5| Sab cuslis cutsS 3816 5 39
jl wleld doye g 4z wails oS puiz puw Jolis b
— oeheSgilan sloeY s 0355zl Ghlew osigy

Joko poiunslS (layd gly g0 gy S oSy b
55 ohlay 69 s Slgise & sl s S
s o b sy w033 Ao i @ gl sl Jlyo
T Gl bz Gl Olise 5 009 o phlew IS 45T
s aisdS gloams 43 g ouile Bl woy Fo Loy jgiw
o el gl Lol Jole sliobio ™ counel diilss ¢S oir
dlo 0 sles olise o ibie lod S Jolw pgiunls
ahlew 33 Mewl doys Fo dgas g Solivwlio fylew
S Se @ olgice adgl sg055 b0 by b Seiliwbions
Ygome Suliwlio hlos € o 35 tedly cas Jloa sloys
ly ol s s € a5 0yl 53,5 cglad dae cpalsy @ 5L
5 Joe 5l L 3ySlac P! el el aSh g0 Ll
o T €5l 8485 (asi®.55:8 00 50 5 S5 ling linl
29085 mbge (ridlog 3l U8 ples (ieSiw Jol pgieunls
ol ol S sl Slgis MolS gyl ey b iyls jlisbio 4l
0355 o plosl) (553 51 o ey @ 3k ol 5Sm
pe) BB gloyd b g (solad 2a¢ jlwbio ey phlew le
(sola) 2a¢ 4 jliwlio 4 Mino (yhylows sl 35 paSunls pl!
b listio b Lace JsSge claySilis 8L sl "5,5
Seogibl glacwud 43 jliwlio Glie (1 :yld dasine 93
93> |0)J ‘0159 dlSlJ 4.\:>L\ 39 456)9b47‘ el ug‘.ﬁ.uo alizo
Slbwbio (Y ] auoyd Fo 3l yidun lad S g (4l 33 g uoyd Fo
-0 ).mUé G:b)fégw dag 6L(bo)f Cb)l.u.uLuo Whygo A Baee
;Qfshdébi.wbéb O Cwwd 399 u—"‘&‘ 4J)Lu.uhn 9 dg4d
oS sisan Mol ol glmossaS Juges ool o3lgils 31 g
Jolowo slneys 5Ll LT el Foo 31 e oludl 33 T olass
Jaeas 3507 Jolao slize 50 |y laeadglio sl g g3%0 3o
ol LY\LI.MQ 59y V¥ d,ob.u )Sslf 6Lmd9b c.)|9:L'> J.ufuo
Jsl gly Baoe g wloas g)38aS SLC2A clay bawgs <5
gz diliah 19i59,8 Aiilo 935 sl sSIge sl 5 3Sol5
9 Jgiigiel sse «oxaliSalS cnlygSul « Syl dusl (izean gl
29ba 356l gla J8L .auS e oo 1) 150 slalyiwsgu | gyl
wglite (B35 &3 9 yime Sy Joo «zl @293 3 lodyind
-8 o3ylaz (p 33 8B (pyiesyinS 45 oylowd 35915 i
ot 15058 Jskus 5SS 33 Lol 35 (it sl 35515 o
5615 il 35yt &S 5l 03l LiylsS il eilalllae S Lo
L o 31 Jlsoss laobs (Soislow closlys 53 Nojlos

i iy pole olSils Kty dlmo



B 33 a5 bugie whms S5y wygo 4 Feo e
3 gt 85 S JUBG gladshe Glghd wan adS
100 duwlo
3033 YO-O) :+Y 2oy Be-YF :+Y 2oy YO-) :+)
2033 YO 5l gy +¥F
e i layleo &b b ole iy @ad (f » ogdle
23S
S5 s eSSy Jol 2306 o
b bwgio iy wais +Y lwgie g pdndsy wan +Y
B3 Sy @ +F ol

4 Staining intensity distribuition (SID) _esls coly 4o
danlo b Jole (5385 @i 55 Glgld pe ol wyge
el Sy zls o Syigdoibsiume b wledbl Mas
45 bawgs o 0 SPSS26 418l 3yly esdgiumgigal
oeelly - JSusgyS 5 g —re lorisasl (Il @iss sl
Bl 5 P<e/ol) fise 1855 318 (gylol Jalod 5 apjaxs 3590
b i8S B 18 Iy siee (g lel

loaisly
9 330 bMie (lwo 3l ladiges 5| auoyd €0 pols daelllo 4o
b 3o wlele Cdel . wag saws Ol (b ol 3l duoyd 00
(2033 W/0) Lo Siglgibgiun azys hls T 55T g s
0953 35 ohlow 3l Juoyd YY/O iz .Silodg | g lows dl>ye g
sl oyl 31 Jols zu b glae aixals Jl Vo b OF i
~4i905 095 93 3 33 Jhgess sla sl 63Ky 1oy (iee
wolds hwlie (haw o b glwd iyiSiuw Jslo poinls lo
owzed  (P=o/YYF) sy olis gylol bl 5l gylslizo
3 0390 0955 93 33 38 i Jalas (nal (63000 s (Sl
35985 o olise pSilo (P=o/AAY) cublys g lsline wiglas
e 4 jluwlie e plod (8Sius Jolo pgimnlS 53 Yoylesd
0yaSu ol pginanylS 5l ity (M FO £ F/AF) 55)5 slasgs
cuwol 639 (Y/YO £ F/AN) 5355 sladg wad 4 sluwbio b ¢las
62095 (o slalime wgled iingere (y3ail @b (B AL sa5a)
3S6lS Silis sly SID asls (Sile olwly dsllbo 3y50
Y Jgaz 30 &S aSilon (P=o/AF)) woli cuwdds Voylads
poinlS 33 Voslad 35915 il (liwe (Silio 90 osmline
woldS uyy Nse glansio yululy olod oS Jolu
Sl ¥ Jgaz b @llao (P>o/00) ol 00185 (ylis gyl 50
b oled aniSiu Jolo poiunls 55 Yojlass 35615 ole ¢liee

25by ol cuunislgilh 85 93 awgd g e 5irelSSy gl
(Olympus BX41TF, Tokyo, Japan) s 95wy ySue b (ylojon
oololy 39055 (Gioletligium 42> i8S 18wy e
S8l caasS Bl 5 lbSgh ".a3)S uss Bryne awdib
S oue 9 03 Gy ardgiumgienl el Sy plnl g
odigiumd giosl (6501 Sy plasl g dadiges Ll g s
ly w3 J=Iyo (Biocare CM408A, India) ) oyles 35915 S5l (sly
Gl 8 gblie g5 Gesdgiumgiseanl (el Sy 13,8 (b
_\J|4_\9)§)|)9 L_g|~'-t;.a.a.\.«.u L_gl.Lz> Mol S9) 45 3-4 M colsus b oo
hie OF bug w5 4dhly 8b gblie ai el
4 8L gblie (1553 ool cadled SW gz b Gy
G 5 €8S 18 woyd ¥ auS Ty (y3g)aum 50 488> ¥ e
DAKO ) sad slgicics 38U 5 58T cébib cpgs b diwd
odlaiwl (USA, Corp, Carpinteria, CA, 0.01M citrate buffer PH=6
3l om 9 Bad 03l eyl g widS 48 Jolo 45 ladiged aih
alolddy g asliS los (o 43 4885 Vo (g clod @ (o,
O J) wie 4 bl gblie .awidyS J[8 sy T 15 ladiges
Yo do dy uaw 9 diwwds Tris Buffer Saline (TBS) y> 4585
453 F glod 33 ladiges o 31 (e -3 SiuSWy (g y 48183
9 03 4583l Noylads 3SolS e adgl (G3bT b g oIS sl
d>yo 30 8 diud TBS 30 ddds O JI Y wane 4 L
(mouse EnVision Cuwlie a3l oobsol b ladiges (gas
9 03 435Sl 3Ll glod 33 i8> Fo e 4 g System HRP,.....)
b 2 ol S5y -850 diwss TBS 43 4885 O B Y waw 4
s (e 9 43855 olz| (DAKO)Diaminobenzidine (y5909,5

b diey el Sy colg 33 9 shie OT b o g
PL'?J! (Sigma Chemical Co., St. Louis, MO, USA)Hematoxylin
PeSuwgSe b g Wi cilo g s lndigas o 5l e 28yS
oo pon)l8 5l glges b Guyp o csalin g9
e JyiS gz cady 4 508 JolS sl g gy (e
399381 oy 30 &5 Gare JyiS SO o wlsal (S5l g oyl
b oads 4gs sloed w3yS oslaal 35 i Bis adgl gobol
b cuniolsilh 18 90 bl Gesdgiun gl (5l
oo 5 oy GlnsS b g plojen joba gy eSwgySie
30355 e Voylouts 3595 ySilits (3080 S5y it g 30p3) 392
295g)Sn0 38 Vo 33 Foo (laiSyi b i8Sy (sl Jok
el Sy b 8l gladigal Nad Giles Solal wygod
-0588 S5y 40 (539098 (sl Jole 33 9330 b (ghiud (ouwdgim
Fo 2ledS 5 b a8 S5y slov Joluo . ads i3 5 55 caito o]

o i pogle oLl Ky alre



s g salls

N0 slapsio poluly 5355 sladg il 4 jliskio no s Gy Ase Glaysio pulely 43S ledg Wil @l
(\”Jg.\?) (P>o/od) cuwl 03135 UL‘“’ )bb.s.o usLo_» Wy oszon (DLC.) yg.al) (P>o/o0) sl 6)|.)L'\2A ugto.)
(Vo) i Jolo psiylS 33 Voslads 35515 ol line 0SSl

wilize glagio gulily (imgl 390 sl dgas 33 GLUTL glo pliwe dunlie o uSle N Jgaz

P oSl oo Byl oSl oo Slaws asio
Sy ole Y/AQ £ ¥/f5 \$ ) A Sy0 _
o/v$) MA £ 0/vs 15 . Yy o5 e
AYY & F/AY \$ o Vo s
Mb}ﬂi‘“’%g SV £ ¥/oA WY . 3 ,Jss;T LL-M asils ofSe
) Vo \$ \$ ) oy WS
Y/0A £ /Y0 \$ o Yy TS
Gy ole . il
/YAy AFY £ F/A3 \$ o Y bwgio S3elg3bgima dzmyd
Vo \$ Vv ) s
Y/AY £ ¥/vy s 4 N |
oudlg-JSagyS a/o0 £ O/A) \F ) q Il
/Y50 A¥5 + ¥IVY 1 . W 1 Stage
FIFY + O/\8 Ve o 4 v
Vo/So £ £/¥) Vs ) o Yy - wF
Moo £ 0/FY Ils £ F Yo - ¥s
oudlg- g yS Y/fo  O/FY \$ o Vo FY — OA .
of oYY Y/YY £ ¥oo 5 ¥ ) 0a— Vo S
Vo/\F £ F/0F s 5 YV =AY
/oo % o € € b4 AV

Gilio slapio olwly 535 Glosg i ¢ jlilio b OSCC glo w505 1> GLUTL iy e dulio g il ¥ Jgi

P Slaet slee lyml r.\A))SLA oo Slass QTS
gl VY £ F/Ae \$ g 3 350 .
of/ V5 £/¥0 + ¥/ \lg o W ) T
AMoY % ¥/OA ¢ o s obs
ol JBSlg S L )
s INACER VAP Y o I oigll bl aple (Ko
V¢ to \& \& \ OLLb& u:S
) Y/¥A * ¥/aa \$ B e TS
Sg-gle i cJesbas
o AEY =+ ¥/as ¢ o Y bugie Soieeibgiune 4y
Floo * ofoo s ¥ ) |
oullg=J g S ) ) . . I
Stage
* \ B 1\d
Y0 MAY £ F/YA 4 1
AR INATS \$ o \ v
VW oo VAV Ve A f YV — VP
e 15 NSY x5/Fv Vs A3 v Vo — Fs
L)*"r."JS LJ 9)5 ‘AI/YO i‘”/°‘~ & ° A FY —OA )f
G 09
e Moo % F/oo g ¥ ¥ 04— Yo
AYO £ Y/AY Y s f YV —AY
o Zo F F \ YU 4 AV

i iy pole olSils Kty dlmo



an g salls

wlizo glapsio Goluly 5355 glosg il 4 jliwkio (g3 OSCC glo diges 1> GLUTL ¢l ¢fise dunlio g (1uSile ¥ gaz

Slass

P 0xSlot yluzo Syl poaSle  pouine i
s ol S/FF £ V/A) v ) 3 e '
YO /) £ O/¥A 5 ¥ " 55 e
N AEY £ 0/VF Vs ) \$ b3
"“:7:\;’[') YV £ VA0 WY ¥ ¥ o)l bloee aslo oS
- - - ° oy @S
oSS s e a e s
o/ V5 = 5o 23Isihgiun dzyd
T 5 5 ) i
MYe £ FIYY v ¥ Yo |
el Sy 8/e0 £ O/A) e \ 4 I
o000 oo £ o ¥ ¥ ) 1 Stage
- - - . \Y;
Voo £ o ) ) ) YY - YE
$foe £ o 5 5 ) Yo - ¥s
el Sasg,S Wso £ V/OA ¥ 5 5 Y — OA
of SA Y/oo + ¥/VE 5 ¥ A DRV S
WYY £ O/VY 5 5 v YV - AV
oot ¥ ¥ v Y 4 AV

oS dzyd L OSCC 3 GLUT1 )S)la RV RTSERY &)B ‘(i”x)ub)fLSLQ’QSS sy 4J)Lu.uL«A 09w OSCC)b GLUT1 )f)ln RERVRTSERY) &) A)ggua'j
33 GLUTL Sile gy &y ‘o.\.c.D (£++3) 5355 sl sl @ jbiwlio L OSCC 43 GLUTL (Syle bawgio gpds 55.C (()+-x)(well differentiated) g2
(V+ex) 5355 sloogs wad 4 sliwlio L OSCC

o i pogle oLl Ky alre



am 5 salls

o (iyliS 3 sy paafilem il Sy plgie 4 Tl 5
(obySSb S dloz 5l laygess 5l gl 55 cpizon
o5 ¢ siog il (JUSysleS cwgy ey S 300 «(gp0 ling
SSS guSey D9dse gl 3> 3l G ey lad loyw o
-y 3l 2 53 Vol 315 dS 03l lits andgimmgigel
Yosladt 35915 (1391 et «cl 3 ogde 3ga58 Gl Glusl sl
o Sl ardgiumagised bawgs & pu gladslw 5
Oy 9 635l @ 3L caihada s culled (ualidl eximaplis cowl
555 sl 039 (6339l aels 4 35515 Brimo Gialidl ol azlys
blyis b B3l 08 juSeie g w550 SaS j3083 gl ol
shl> Silglie wiyes (nlply .l j3095 bame Cgllacl
Solio slosoly az)S) situn el 5 STt o))l
Voyloss 35618 s Tymlls wceenl oiis aisslias 3515 Ll iyl
" y3085 £ 95 iz 33 A2 Gl 3Sles

iz Vosloids 3SoI5 il ply (line pole dsllbao 3
19095 S3Phgimd Saus 4z wild e iz (yuw
aelllao 13 yols dalllhe pulis WMsy 354 ylsime (o doyo g
gz CD105 g Voylaid 3S5lS uyp @ o S g iy
Gl o 35051 33 glowe ol sladsle o byl
bl cauizlay o iyiSiu Jolo pgimnls 13 SauSspe
samliio j9093 4233 9 Vosleis (S35 Hlojan e e Gld e
3565 ol olise 8 (hlSem o usluigSuly dalllae yo ™.
Giboie bl j3e85 Geu 42> g Gidb dose b Voylas
S ol Gy @ S hlles o Glils aallhe ;o Ml
ol ol wasloy s iyiSiuw Jslo pginlS 55 Yoslad
it loys g il ilizo Jolyo b ySilas oyl ol 45 ol
29 Jlgime Gy HinaSiue Jolw pgimelS Sojsleibgiuma
el (5Sao Vosladds 35515 Yl ol asllho ool zolis b @ilao
ke ol e Jol pgiunls 33 Gpmo 45Toke b
LRV
SSolias oly ogas 13 wlitre wlelllhs 35 wilate gl 423
o wlellas ¢yl Uio.m 33 Lol el ouu uu)bf Voylows )Sslf
@ Blgise onlply o el oads oyl Silas ol ol GialsSl
ooy S Jolo pginlS oaS oSy Sl lgie
23518 a9l )50

Jols poiunyl8 55 Vosladds 35615 o (line yol> dalllao 4o
Yoslads 35915 e (fise 3l iy sbusbio g ld (yeSiuw
ol 45 Sz 099 jlwslio b plod S Jolw pgiuylS 5
e g laed aelllas 13 395 slssime gylol bladdy O

oleyd g ‘ol.f;\.mog)’ v wwolellas 5l Lol 2l b @lao
Oblow S Tutm 3942 33 oa0 sl (i (los oy Zume
Jsb Gilidl ad plas glbyw Zumio loys g paras b3yl
bl >y gladys il g eads i slaw (SN cusS yae
6359l y3aS ods ol @ Vb gladnin Jsess g slaw @
Cocthy @ cwws Sapiles BT abe gdie
2 oo ks slaygiSé 5l o plas plbyw SujglgiheSnls
aallo 5> aibe 4dgl J=lye 33 (ff @890 5 umio ads
2 ol (3855 Jobo pgiauylS @ Mine (o el ol
)3 635y (ol b awialy Jh8 Jlw Yo b5 O G 63y
Sl Blad 5l gylsiime byl Guw 5oy b phlews 53 33,5 )
w5 Sy« ) wlallas b suan dm ol sl ol
ables s (1Ske (e g 45 dallhe > "M abbie
6550 b bl 3l i adgl wlople b g 39 il (63535 (g
¥l 039y Og il
63533 ok wlmls 09)5 93 3 43 ol dallbe i b @llas
2033 B0 (3355 i sloeyS (550 b wlmsle 9 55 398 il
ol gyldsime wilas gylel Llad 5l dS 39y b5 4 bgyyo ladigas
5 "Sily i) ks Puyyow dallao 33 Sl sl
20351 32533 by 3l s foye dalllae 09,5 93 3 33 V2 eSS
ol lodigas (olas olsal Jdoa a5 315 3929 Jletis! (4l
glas 35 sy dasllhao 1> Labl osel cawda zolis BN
oolly 535535 @il 6553 9w 9 b blew Gw slGme
9 u?bsb_ep @bl.m 39 u9[n.! Vool oo U»)I)f Cguis>
9 o> S Jolo poiunylS 3o 30 (S5 S ceronl
25 55 woles (b 3l Gy dge wumez (lise (izen
b wlgs e

45 sl 0351 (53530 WSe gl by pol> dallao 4o
wglis 305 sloog @il 6nS)d wew 5 b ladigal
anlllao b 2ols ¢yl aels cuwsds doslo (o (wluly gylsiee
Aibe suan " 2sSS o ) g

called (ungig) wile aySlac il gl $S6lS punlolio
|y 3S9lS eSS eulans sloygygr walled g (yooyoe iy (ol
Slalio 655 Glol g 35915 (amolans| Iy iS50 ks
4 bsio Ysano bySloc oyl el Si90,B02 sladsle
-0 S 35315 86 oslgils bauwgs Base o s SIS i
b 50 039l (pl sais b gae gl Voslows SIS 5940
Yoslads 3S5IS *munl 48,5 18 dalllae 3y30 (glodyius ysbay «S

i iy pole olSils Kty dlmo



< jllio «yg0g3 03l 3V 5085 dyd ¢ 9003 dibydug J=se
39 A el b.u).o Cuwdygd )Lu.uL\.o 9 95[.\)..: Gyao ‘69L6_'J e
G35 slodg il 3555 b phlan o :S5lo sapad asllbo
g oad o ol 03 (l3S 4umb 1l (6535 o hlew 3 S
2opd Yo Gdb 63550 09 phlew 55 Sbwbio golad 2ae
Ogl)d 69L6.'J A8 wudg o 9 b.:l.wl,\.w o_\:\m.)ol.«m 4539;
ly 905 x> fine g gylel asmolz 33 wiglas ™ail o (gylan
25 gl alaz 3l lallae gl 3 @Mis] Y 5l i
ul).uo 3390 33 d9>9 UJl b il wlellkho )JL.» l) o d=llho
o8 slmoyS jliwlio oS 9 s sly Yoslawd 3595 i3
O (g sl 9 IS 3925 (gl oMABLS s 593 9 (5055

b Vb w905 e b sy wlellas 4 5ls g sog0 i

(65 i

L_g),gf)b °J""5L7’9§-“""-’ \o)Lo.z.’b )SQL? L)LU L)l)""’ 3][9.0'
o5 oled S Jolw poinlS 33 3355 sglasd (glao)S
0339 du yidiy diged P> lJ 4Jl.w.o wlellao gl 50 le_u.M—u .\le
35 plosl 0SCC pYb ey wloys gly

9528
b Iy Lo plegdy ol 5o & 6318l plas 5l dlie (ol lalge
uics oBinloil Joiue uass paye @il Sy dlaz 5l 25,8
3308 6 35 gl (Sl 035l o el sl

S e

gl wS)lie

lesaly b o Liyy @il Slauias o3 5l yol> aellia
Olg;u:@ Uﬁ.o 4.]51).5.3 9 U@Jb c.):s.v_w):if.) ol 000 u.uLuS'
5 D905 gyalgez <53l >hb gl il ol 4 lasaly a5l
ldinls eSsline dlse gl s ds g el =i davosls
UeedUinn 48 doodly gyglRaz 33 Gl se Lin 3153 (ypizmen
|) u’lﬁ" duwd u[f_),w.uy L_,,oLo.'j VI ;;S)Lum QT GWY 9
Zu OT lizo LSLQ’U“}" 90 33 g .\3|o$)5 .\,ut 9 d=llao
Ayl SMis|

Jb gle
ol gy dglao bawgs Gimg 5 il o digim poles
RO XV u'“"b O[@wl US'UJ)J ‘oslc

2 Yojlad S35 5 Voyleds 3SoI5° (l uyp Bam b oS 3
»e g Sliwbie Gliss L inaSiw Jolw pgiunlS
lagsess 13 o oo 45 315 s gubis g 0 il Sesbiaolio
ool glas ol b J 059 Yl Seiibiasliops ¢ Seiliubio
@lha)o (oD ] 0auis odm e °9)§9‘> O 6)|.)°J\.QA
Mire Loy FY 33 Volads 35615 (ol 32 4 oS hlSa 5 S|
Condgiuunmgizedl gy @ Glod e Jole pgiunlS 4
433 b Voylas 35915 o <5 ol 03ly s zols cilaislyy
2o byl solad sa¢ ¢ jlwlio 9 49095 dloye (3083
bl Gao b sl oS sioplkss ()90 aelllao SO 53 Mzl
9 od S Jolw gl G Volods SIS ol
» BT G gizen 5 Grub G glacsgulS
el ol inydSiws Jobo pginlS 85 Tustn 9 &3slonsdsnly
3 phie yoba Vojlaws SIS a5 ols i s wewl o
ol gl 42T a0 ple ol S Jolo pgiunls
9 0ley 4 eoglie y3093 dlyo b Voslads SoIS YL il 1
oy ow s=oly bl e bl ccwl by s 45T i
3S6IS uSgsld iz g liwbio < yg0g8 42y 5 Voyles SIS
oS 03 i 35 oo o Yol anlliae 53 M sl o il
pomnslS 02 la (lire 53 U i Voylewd 8IS e LinliSl
@ &S (5o g youl dalllas 1o nly lad iy ol
blyyl cszlay glod i Jolo pgiylS diges OF Gy
s9lzxe 2l @ slitio g Voyleit 35915 e o sl (solel
G« bip 3 ohlKea g YUT aellas yo ™l saui (yiyl5S
G908 VPV SieloilieSands laShe o bl ux
9 Yoslast 35915 ol 65U b lod isaSis Jolo pgiaunylS
5SS oy oS 45 o3l s gl cilaislyy Foylods SIS
G slodg il @ jliskio 5 y5088 didydug dlyo b Volest
SIS oS o LyliS 55 S g Linl el 53 el Lasiye
S35 330 lits 45 B e Jae 655l (lgicd) Yoyledd
b adol alis dge (solad dae @ jliwbio s 4 Gaoe p2lgs b
"9 y2ie e 33 (6533 A T @ cmuodygd jliulio
93 ole olie oy Bam b oS hSen 5 AT asllae 3
9 g5 33 plos (iyeSiun Joleo pgiunylS 55 Yoslads 3515
9 Sibgiuna ez b of ple blo)l g lag)Kuoye
Gheme bloyl mls el oads ‘cL?.SI Soielgib ganwdl>ye
g0 slagsio b i) gloesS @ jlusbio b Yoylads 35915 ol sy
5 o) sy o plowl ulbTkio aslline S 3 ™ol ot ey
LY Voyloss 3S5IS s 45 o5 s idls slmosls «oyKon

e gy esle oLl Ky almo



am 5 salls

&lo las
wolzal g lagylojls b (=8l sl zue g 039 Jdiue (g
Syl s

References

1. Ketabat F, Pundir M, Mohabatpour F, Lobanova L,
Koutsopoulos S, Hadjiiski L, et al. Controlled Drug
Delivery Systems for Oral Cancer Treatment-Current
Status and Future Perspectives. Pharmaceutics.
2019;11(7):302. doi: 10.3390/pharmaceutics11070302.

2. Xu'Y, lJiang E, Shao Z, Shang Z. Long Noncoding
RNAs in the Metastasis of Oral Squamous Cell
Carcinoma. Front Oncol. 2021;10:616717. doi:
10.3389/fonc.2020.616717.

3. Alves AM, Diel LF, Lamers ML. Macrophages and
prognosis of oral squamous cell carcinoma: A
systematic review. J Oral Pathol Med. 2018;47(5):460-
7. doi: 10.1111/jop.12643.

4. Zanoni DK, Montero PH, Migliacci JC, Shah JP, Wong
RJ, Ganly |, et al. Survival outcomes after treatment of
cancer of the oral cavity (1985-2015). Oral Oncol.
2019;90:115-21. doi:
10.1016/j.oraloncology.2019.02.001.

5. Romer CAE, Broglie Daeppen MA, Mueller M, Huber
GF, Guesewell S, Stoeckli SJ. Long-term speech and
swallowing function after primary resection and sentinel
node biopsy for early oral squamous cell carcinoma.
Oral Oncol. 2019;89:127-32. doi:
10.1016/j.oraloncology.2018.12.027.

6. Moratin J, Metzger K, Kansy K, Ristow O, Engel M,
Hoffmann J, et al. The prognostic significance of the
lymph node ratio in oral cancer differs for anatomical
subsites. Int J Oral Maxillofac Surg. 2020;49(5):558-63.
doi: 10.1016/j.ijjom.2019.10.015.

7. Botha H, Farah CS, Koo K, Cirillo N, McCullough M,
Paolini R, et al. The Role of Glucose Transporters in
Oral Squamous Cell Carcinoma. Biomolecules.
2021;11(8):1070. doi: 10.3390/biom11081070.

8. Nas§, Zhang J, Zhou X, Tang A, Huang D, Xu Q, et al.
Plumbagin-mediating GLUT1 suppresses the growth of
human tongue squamous cell carcinoma. Oral Dis.
2018;24(6):920-9. doi: 10.1111/0di.12799.

9. Capote-Moreno A, Brabyn P, Mufoz-Guerra MF,
Sastre-Pérez J, Escorial-Hernandez V, Rodriguez-

w03l gy pyiund
REI PV o.\.’:L?.’S dlio Q,;l)o odel Cwddy 61.%03]3 4.\.5

W] wllasie
Slodiges gl 5l agllae ¢l 3> Hieg$ 3390 18l sladiges
Slals dll ol liwylon 4 oasSdezlye ollos 3l oael cuwsey

IR.MUI.RESEARCH.REC.1402.052 gM&| oS 8y 5l Ly oylgéo!

2D gyolRez

Campo FJ, et al. Oral squamous cell carcinoma:
epidemiological study and risk factor assessment based
on a 39-year series. Int J Oral Maxillofac Surg.
2020;49(12):1525-34. doi: 10.1016/j.ijom.2020.03.009.

10.Bryne M, Koppang HS, Lilleng R, Kjaerheim A.
Malignancy grading of the deep invasive margins of oral
squamous cell carcinomas has high prognostic value. J
Pathol. 1992;166(4):375-81. doi:
10.1002/path.1711660409.

11.Li Y, LiuK, Ke Y, Zeng Y, Chen M, Li W, et al. Risk
Factors Analysis of Pathologically Confirmed Cervical
Lymph Nodes Metastasis in Oral Squamous Cell
Carcinoma Patients with Clinically Negative Cervical
Lymph Node: Results from a Cancer Center of Central
China. J Cancer. 2019;10(13):3062-9.  doi:
10.7150/jca.30502.

12.Wang S, Li T, LiuH, Wei W, Yang Y, Wang C, etal. A
Combined Prediction Model for Lymph Node
Metastasis Based on a Molecular Panel and
Clinicopathological Factors in Oral Squamous Cell
Carcinoma. Front Oncol. 2021;11:660615. doi:
10.3389/fonc.2021.660615.

13.Jardim JF, Francisco AL, Gondak R, Damascena A,
Kowalski LP. Prognostic impact of perineural invasion
and lymphovascular invasion in advanced stage oral
squamous cell carcinoma. Int J Oral Maxillofac Surg.
2015;44(1):23-8. doi: 10.1016/j.ijom.2014.10.006.

14.Nazar M, Naz I, Mahmood MK, Hashmi SN.
Immunohistochemical Expression of Cyclin D1 and Ki-
67 in Primary and Metastatic Oral Squamous Cell
Carcinoma. Asian Pac J Cancer Prev. 2020;21(1):37-41.
doi: 10.31557/APJCP.2020.21.1.37.

15. Suresh TN, Hemalatha A, Harendra Kumar ML, Azeem
Mohiyuddin SM. Evaluation of histomorphological and
immunohistochemical parameters as biomarkers of
cervical lymph node metastasis in squamous cell
carcinoma of oral cavity: A retrospective study. J Oral
Maxillofac Pathol. 2015;19(1):18-24. doi:
10.4103/0973-029X.157195.

o Ky ogle oLl Ky almo


https://doi.org/10.3390/pharmaceutics11070302
https://doi.org/10.3389/fonc.2020.616717
https://doi.org/10.1111/jop.12643
https://doi.org/10.1016/j.oraloncology.2019.02.001
https://doi.org/10.1016/j.oraloncology.2018.12.027
https://doi.org/10.1016/j.ijom.2019.10.015
https://doi.org/10.3390/biom11081070
https://doi.org/10.1111/odi.12799
https://doi.org/10.1016/j.ijom.2020.03.009
https://doi.org/10.1002/path.1711660409
https://doi.org/10.7150/jca.30502
https://doi.org/10.3389/fonc.2021.660615
https://doi.org/10.1016/j.ijom.2014.10.006
https://doi.org/10.31557/APJCP.2020.21.1.37
https://doi.org/10.4103/0973-029X.157195

QI)ISA.Q: 9 c»a.]l?

16. Kikuchi M, Harada H, Asato R, Hamaguchi K, Tamaki
H, Mizuta M, et al. Lingual Lymph Node Metastases as
a Prognostic Factor in Oral Squamous Cell Carcinoma-
A Retrospective Multicenter Study. Medicina (Kaunas).
2021;57(4):374. doi: 10.3390/medicina57040374.

17. Jardim JF, Francisco AL, Gondak R, Damascena A,
Kowalski LP. Prognostic impact of perineural invasion
and lymphovascular invasion in advanced stage oral
squamous cell carcinoma. Int J Oral Maxillofac Surg.
2015;44(1):23-8. doi: 10.1016/j.ijom.2014.10.006.

18. Harshani JM, Yeluri S, Guttikonda VR. Glut-1 as a
prognostic biomarker in oral squamous cell carcinoma.
J Oral Maxillofac Pathol. 2014;18(3):372-8. doi:
10.4103/0973-029X.151318.

19.0hba S, Fujii H, Ito S, Fujimaki M, Matsumoto F,
Furukawa M, et al. Overexpression of GLUT-1 in the
invasion front is associated with depth of oral squamous
cell carcinoma and prognosis. J Oral Pathol Med.
2010;39(1):74-8. doi: 10.1111/j.1600-
0714.2009.00814 .x.

20. Derakhshan S, Mahdavi N, Kardouni Khoozestani N,
Nasr Esfahani B, Heidarian F, Rahrotaban S, et al.
Assessment of the association of OCT3/4 with GLUT1
and CD105 in oral squamous cell carcinoma using dual
immunohistochemistry. BMC Oral Health.
2022;22(1):300. doi: 10.1186/s12903-022-02332-w.

21. Vasconcelos MG, Vasconcelos RG, Pereira de Oliveira
DH, de Moura Santos E, Pinto LP, da Silveira EJ, et al.
Distribution of Hypoxia-Inducible Factor-lo. and
Glucose Transporter-1 in Human Tongue Cancers. J
Oral Maxillofacial Surg. 2015;73(9):1753-60. doi:
10.1016/j.joms.2015.03.013.

22. Demeda CF, Carvalho CH, Aquino AR, Nonaka CF,
Souza LB, Pinto LP. Expression of glucose transporters
1 and 3 in metastatic and non-metastatic lower lip
squamous cell carcinoma. Braz Dent J. 2014;25(5):372-
8. doi: 10.1590/0103-6440201300054.

23. Eckert AW, Lautner MH, Taubert H, Schubert J,
Bilkenroth U. Expression of Glut-1 is a prognostic
marker for oral squamous cell carcinoma patients.
Oncol Rep. 2008;20(6):1381-5. doi:
10.3892/or_00000156

24. Patlolla P, N Shyam NDV, Kumar GK, Narayen V,
Konda P, Mudududla P. Evaluation of glucose
transporter-1 expression in oral epithelial dysplasia and
oral squamous cell carcinoma; An
immunohistochemical study. J Oral Maxillofac Pathol.
2020;24(3):578. doi: 10.4103/jomfp.JOMFP_314 19.

25. Oliver RJ, Woodwards RT, Sloan P, Thakker NS,
Stratford 1J, Airley RE. Prognostic value of facilitative
glucose transporter Glut-1 in oral squamous cell
carcinomas treated by surgical resection; results of
EORTC Translational Research Fund studies. Eur J
Cancer. 2004,;40(4):503-7. doi:
10.1016/j.ejca.2003.10.024.

26. Ayala FR, Rocha RM, Carvalho KC, Carvalho AL, da
Cunha IW, Lourengo SV, et al. GLUT1 and GLUT3 as
potential prognostic markers for Oral Squamous Cell
Carcinoma. Molecules. 2010;15(4):2374-87. doi:
10.3390/molecules15042374.

27. Azad N, Kumari Maurya M, Kar M, Goel MM, Singh
AK, Sagar M, et al. Expression of GLUT-1 in oral
squamous cell carcinoma in tobacco and non-tobacco
users. J Oral Biol Craniofac Res. 2016;6(1):24-30. doi:
10.1016/j.jobcr.2015.12.006.

28.Li CX, Sun JL, Gong ZC, Lin ZQ, Liu H. Prognostic
value of GLUT-1 expression in oral squamous cell
carcinoma: A prisma-compliant  meta-analysis.
Medicine  (Baltimore).  2016;95(45):e5324.  doi:
10.1097/MD.0000000000005324.

29. Shahidi N, Zokaei N. Study of microscopic neck
metastasis in clinically NO neck in oral squamous cell
carcinoma]. Med J Tabriz Uni Med Sciences.
2021;43(3):293-9. doi: 10.34172/mj.2021.056

e gy esle oLl Ky almo


https://doi.org/10.3390/medicina57040374
https://doi.org/10.1016/j.ijom.2014.10.006
https://doi.org/10.4103/0973-029X.151318
https://doi.org/10.1111/j.1600-0714.2009.00814.x
https://doi.org/10.1111/j.1600-0714.2009.00814.x
https://doi.org/10.1186/s12903-022-02332-w
https://doi.org/10.1016/j.joms.2015.03.013
https://doi.org/10.1590/0103-6440201300054
https://doi.org/10.3892/or_00000156
https://doi.org/10.4103/jomfp.JOMFP_314_19
https://doi.org/10.1016/j.ejca.2003.10.024
https://doi.org/10.3390/molecules15042374
https://doi.org/10.1016/j.jobcr.2015.12.006
https://doi.org/10.1097/MD.0000000000005324
https://doi.org/10.34172/mj.2021.056

