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Article Type ~ ABSTRACT

Research Paper Background and Obijective: Oral Squamous cell carcinoma (OSCC) is the most common oral cancer,
and its early detection by molecular histopathological techniques can improve treatment outcomes.
Glypican-3 (GPC3) plays a dual role (oncofetal and tumor suppressive) in various cancers. The aim of this
study is to compare the expression of GPC3 between OSCC, dysplastic epithelium and non-cancerous oral
epithelium.
Methods: In this cross-sectional study, the immunohistochemical expression of GPC3 was assessed in 87
paraffin-embedded tissue blocks of OSCC, as well as dysplastic and tumor-free margins of lesions
obtained from 29 patients. Clinical and demographic data including age and gender of patients, lesion
location, tumor size, lymph node involvement, and clinical stage, were extracted from patient records. The
score of GPC3 staining was determined based on the percentage of stained epithelial cells and the intensity
of staining. The final GPC3 expression score was calculated by multiplying the staining intensity score by
the score obtained from the percentage of stained epithelial cells. Scores of 4 or less were considered as
low expression of GCP3 and scores between 5 and 12 were considered as high expression of GPC3.
Findings: The expression of GPC3 was higher in both OSCC and dysplastic epithelium compared to
normal oral mucosa (p<0.001). However, no statistically significant relationship was found between GPC3
expression and clinicopathologic parameters. High expression of GPC3 was observed in 45% of OSCC
Received: samples and 41% of dysplastic epithelium samples but only low expression of GPC3 was observed in non-
Nov 161" 2024 cancerous oral epithelium samples.
Conclusion: The results of the study showed that GPC3 expression is higher in OSCC and dysplastic
epithelium compared to non-cancerous oral epithelium. Therefore, GPC3 can be considered as an oncofetal
gene contributing to initiation of carcinogenesis and its development, as well as the progression of OSCC.
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Jan 21 2025 Glypican-3.
Cite this article: Azargoon F, Kamrani Gh, Seyedmajidi S, Seyedmajidi M. Immunohistochemical Expression of Glypican-3
in Oral Squamous Cell Carcinoma, Oral Dysplastic Epithelium, and Non-Cancerous Oral Epithelium. Journal of Babol
University of Medical Sciences. 2026; 28: e2.
Copyright © 2024 Babol University of Medical Sciences. Published by Babol University of Medical Sciences. This work is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Noncommercial uses of the work are permitted, provided the original work is properly cited.

Revised:
Jan 51 2025



https://orcid.org/0000-0001-6553-4693
https://orcid.org/0009-0000-6238-5653
https://orcid.org/0000-0002-3841-0609
https://orcid.org/0000-0002-4671-4231

Journal of

w.
Babol University of Medical Sciences J‘u" (,("' ¥ ”u‘y »

e-ISSN: 2251-7170  p-ISSN: 1561-4107

9 S Y P gl (I ¢ b 225w J ol 2 g 315 30 GlypicaN ¥ (3 Luowss ginadd g3 9031 (4L
QS (S g ué 0 gali (I

" T(PND) (saumonmmw (e s ¢ T(MD) (51,05 apmwsd = (DDS) (55 31 125 aablé
"4(DDS, MS) (im0t o2 0

Ol il (bl (S pole oltsly gl Gl aieS .
Ol el il (S ple ol oMl 0aSlagsy eyl oo i 3850 ¥
OlRledhl (il (S pole olStily uadlw oaSimgly clod Cublige g Codls i 5y ¥
Olel b Jib S pole ol oMl 0dSungy ¢ S dlge lidod 3 )0 ¥
XV Jlo g4
L3l e old ol s oy seols (Oral Squamous Cell Carcinoma= OSCC) ylas (i Jobo pginw )8 182 g dlobw g Ao
Glypican3 545 oloys aoui 3gu0 el Slgi o ( Jog0 slo S lo p e 59005l SBSKUST Ly o plSimdg; auseds o
pyans )83 GPC3 )l auglio cadlllas opl 5l dan 5y caliste ola by 45 (6 ygmw o ygoq 9 JL85SSl) (gl g yiis (GPC3)
bl s (Gt porli (ol 5 StoMoad pouli (ol ¢ o580 Jobo
s )l OSCC cladiges 4 bgye andlly Sob AV 5 GPC3 L lesbsiungises] olo ¢ sabaio aalllas oyl ;5 1 gy g g0
nld oo ol Copin ey Jold (b SleMbl L85 118 () 3550 Jlon YA 1 j5e55 jl ile slag o g anld St
sl Jshs 100 GPC3 (650185, 5] (sl 3,5 sl oloss obig Sl s)lons Al yo 5 (g5liid (slaodie (55 ¢y9055 o3l
255l )3 yudy Sy b 4y bgyye gl s ol Sl onal cusd 4y o5 ySsl 5 )55 e sl s 62405y S e JLU )
LAV o slaysSsl s GCP3 o5 o st 4 a8 L F (sl g8l b puslons i S S5 JUb gl slashs 203 4 by
A5 a5 s 3 GPC3 (VL ol lgie
390 o Jloy blse I i bacpl (co9,m 50 5 ylad SetwMaansd poali ol 5l yuiis OSCC (ladiges ;5 GPC3 L taaidly
3 7%0 3 GPC3 (oYl i oanlitie S5l sSals” o yielyly b GPC3 (i e s foisine ibel Bl Jg (P</--Y)

GPC3 o5 ol ke cylad Gl po put poali ol (clavdiges 13 Jg 15 01> St pouli ol (sladiges 5 7FY g OSCC cladiges Wl s
A5 o) VYEYINTR

posli ol b duglio > Stodewsd il 5 ()i Jolo pgiann)lS 0 GPC3 ol & ol (s adlllas s 305 o8 donyis gl
P53l 5 3590 )8 K5, (il 5 o OSCC (5 JudoSl o5 o lgie 4 Wl 0 GPCI 1N sl o 5L olad oy pu AEZ ARYANS
Pl e S ()80 ol poinus S 3 pdiy )3 w0 9 PR

Glypican3 (las Sy i pouli (ol cStaoMomnd poali ol ¢ o iSiw Jolo poinn,lS 3 gdS g251g YEY/ Y

St poels gl o558 Jolo psizan)lS 13 GlYPICAN ¥ liasdstusmgison] ol -cshiomodims e (sdizmadpn ot o lyalS 4ud (16801 105 dabolé 3lsuw
BY YA NE0 . bl S pole oSl ale dlome . olnd il posls o 5

il g bl (S ke s VIRIFIND o)l & Jlidond b 5 (SCa5lis a2 ) (g gmtils 08 53T 125 aablé asl 0Ll 51 2 vt i oy A
Shendow o0 57> 1Alie J e
ms_majidi79@yah00.com b1, PNV il S ] ge Dliind S o ¢ (ST 5105 0aSils ¢ s (S e o8l ¢ bl s pmyT


https://orcid.org/0009-0000-6238-5653
https://orcid.org/0000-0001-6553-4693
https://orcid.org/0000-0002-3841-0609
https://orcid.org/0000-0002-4671-4231

Immunohistochemical Expression of Glypican-3 in Oral Squamous Cell Carcinoma, .../ F. Azargoon, et al Y

doddo

oo ably oo ol Jloy sbian |yt o] 50 ol 5oy Jlain! & 395 g0 MBI (Su3lshyge skl aidly s cdl d SuoMpund posli g
(V9¥) 290 (o8b St podi ol 51 (Oral Squamous Cell Carcinoma= OSCC) ;las 5,iSiw Jobo poinw)5 S ol 0
{F) col Gl o plimag; paseis loy @l S sl (1) 2l 0355 5 o 42l JU ! Lt b slayegs il S S by
0225 Sl 4 o palee Camle s 4y 9 35 0 Sl > blio s g Pl cat) (JISL bl ¢lod iS5 5 (o> ()i Jshs pgives )
ol Jsb 55 &5 sl (Se555 Slyus g5 Jols OSCC sy () 45 o oilliass 3,5 coglid) 306 g dy oS dlon 1 sblio ylo
A1l 245 OSCC plilers 53 s () 390 (oo S 1 5 5058190 59 s ol & sl (S5 duvgyy (il oo S0 £989
A oleyd ) 35l oYU dge lime 9 wmd o L ployd A wms Gl gl (o)l 95 o olgS e BB jgb 4y silons odly jasis
Jelss il el oiman Adle il (595 2 5l oS 5 b Glogin s JU5ST (2l Jold 5395000 0mend Slont (il o po a4
2L oolawl BB cusl Sen 55 diadin JoSUge yloyd ((old 3jlan Sy 00 () LS 0 8 odlatnl Dyge (SeS loyd leis 4 Jloyd end
(Fsv-4)

i (2 UK oS din Jolo (SLiE & 0139 uate Slilgw )k 09,5 4 late (sla IS8 03lgls guae o iy, Glypican3
2bj o3P g s Big il Ohgd 53 gn ol ke A8 (o sl dbgrpe JiSew 0255 L 45 (slaygSE bl ylae b S o Ly 3 58
(V) ol oad 4BUd o 5599590 9 (V) Joho iS5 048 @lats laie & JoSUg0 ol (V) sl 35050 (3ally (slacly o Ll Ll oo

5 Jsge il e Sl SSASS by (ARL] slacins 5 Sy plSindg; Gt ey ()i Joke poi)lS )3
2yl iz laglbpw 3 (1905 oM S g JUbgSl) 9> (i Y=lSendS (F) 3, Gloyd gl )3 (e (A8 i Slop> slaisig,)
il j) it jge9 <l 5> Sl ol ol OSCC 5 izmen (1Y) el 00 00l olts GPC3 o ) iy lir ) (65,850 Jskos pgipes)S
(B) ol 003 (B)I55 s9095 19

(OF) 5,65 1,5 odlitsl 3,90 s ,S5Lts Sy gt 4 Vg o 5 A8k 0128 Jasal 1Lt Ky sl S0 GPC3 (Yslugiln pyisus,ls 15
oA Sl e S5 S5 plgie 4 ol 03] 2 2ligag S sl b ) o B g Yglugila poinnylS > GPC-3 siome ol cinan
oiblS s glacdl b awglds ) GPC3 « cul oas U5« saalS” Jokw painunyl8 50 (VF) WS o aST Sloyd aldlas (gl Sun 5 plKiads;
U"L"I » Caml USM GPC3 3)&&4& 4 A.Qs.)uo uLMAJ Lhdm_‘il.: U"l (\05\;) ] GPC3 L;‘)’ )309.: odS u9§)m u..a.» 04D ULM &S Cuwl ML:
(V8) 2l Sglite 95 0 o ol ) a5 e cély

oy addlbs cpl 5l Ban OSCC oy o g pasts 4 K8 jolaio 4.0y 3539 Slolesl OSCC )5 by 13 GPC3 i 340 4
2ibe Glad Gl gyt ble 5 SitwoMansd poali o1 b auglio ;> OSCC Jlj5095 slacily )3 GPC3 L,

W gy 9 9o

AY 5 » JRMUBABOL.HRI.REC.1401.009 5 | L S, pole olSuiils 95 dizaS 15 guas 5§ oy (oo eolliao
g )| | adiges 0 plool Jlow YA 4 Glate (3,90 YA) lagy] jg05 (g anils g (390 ¥A) SKutwMunrd anils (390 YA) OSCC Jalis ardlyl, Sl
015 03l s (S 4 bl adg OSCC o g Shlaw 4 (3l ladiges ol b s ol Jlod (Bl (i g (liwslows (59055, (25
5 eslid slaotic 5,53 9085 ojll il o o ylon Commin 5 o ol (Sl Tg0 5 il SleMb] ings 03,55 il loy gud 5 32
5 gzl loless 029 5 (Gl al> e

OB a5 3 b (10) e ol )3 &y &0 ailitie Slilllas 1> OSCC 15 GPC3 s sl 2 g diges w2z 308 5l oolitl b digad oo
Wiges YA 3las ¢ Bl sladiges 091 (o yiwd 4 4395 b 45 03 dwloee diged VY slaws 4 O=+/YOP 4 (OSCC ,s GPC3 L) P=y¥/¥7 5 0=+/-0
A bl

Journal of Babol University of Medical Sciences, 2026; 28: e2



¥ OSar g (1983 ) el /oo oy e pgal gl 9 SstaoMsmn poels (sl (5858500 Jgbo psizes)l8 > GIYPICAN ¥ o giumgigas] ol

OrbS glon b dalllas 4y 3455 (sloylixe (yidld g el Mol s g A ad Oluls audhl cSsl I 49)She ¥ culbus b oo oy Il jo
325 «Soj e tud Gl e 28,5 )15 40l 3590 o 9 SE g e (GGl G Lausg Wadisel s 23,5 (el K5y (H&E) o
(V) 392 o )ar g NeVille o 5 5.b s Mnsd 45 )3 g OSCC 550 > grade yus 5 anls

o 9 205 0Lk S b3S )3 1l by ol b 4 4Bl slaSsh Sl S9See ¥ slahy (lesbgiasngige] (sl S5y e
il Jgbre 5l oolal b o (5l ol anl8 iad pdtd e Ol b oSy pupe 50 03l 8 Giliee @lapy b KU )3 (6,50l car
@ 8L gl by w205 )lee 2 H202 by 55 1 STy culld g cd,5 @0 aidd Y+ s 4 PH=1 L Dako cytomation
Ready to use =, 4 (Mouse anti-Glypican-3 1gG1,Zymoted,Berlin,Germany) GPC3 s (ol &1L aads ¥+ cus
WAS 4585l Al Ve e &

V0 e 4 (HRP Polymer System , Cell marque,sigma-Aldrich ,California, USA) 456 b 51 186 cos of 5l ax
uSly e (Diaminobenzidine, liquid DAB+Substroke Chromogen System;Dako, Denmark) DAB 4 é»
5,5 (Tris Buffer Saling) TBS s clid 5l 53 alspo opl 15 s 1izd)S )3 (disoj (sl Sy ) plo pbenS glon ¢ (sjuel S,
o> (Labomed , Labo America ,InC , USA) ()5 wsSwgySue b cunjolgil buwg § 1505 oailigy Jo¥ b lapY coles 5o 605 o3
TR

G 5 Cato JUB gl slo gl 205 GPC3 (6500l o)l (gl a4 )5 i )3 cuto GPC3 (s (owsMysitnw 5 alité (5300 S,
) b o 5y K1) ey S5y g e slaygSil 4 da g b (oS Ao Oyg0 4 (S0l ) i L Blod )5S sla s (6,055
ol J| g o JU ) (sl sl 10 )3 (S0lie b 3912 () 0985 S5y L i Gt (5 0y 5 Y 0,5 5y b e 50y S5y Y im0
N S Sy Jbia) sl Jshe Sl S L7V e By pho £b (ak Slyad A5 e XFe e pleiS ) €08 Glie gy )3 St GPC3 (sla sl
Sy Sl slaJobe 1 70V By ¥ aisd S S5y JW o) (sla Jobo I AYE-De (B Y b S S5y JW o) (sla Joko 51 7NNV oy B
85 S5y JL ) sla gl 517V 5l ity By F waib)S

0y 5:Sike 4 bgiye sl 3 Il sladsle (sl 5y @b 4 bgrye jsSul 0o ol @50 4 GPC3 oly )58l coles
ol olgie 4 VY LD o) WU ol 51 5YL (clajsSal s GCP3 1S ol s 4 a8 L ¥ (gl joSl s duaslmo i 3 S5y JU ol (sl Johuo
sl s a4yl ol (5l Bl L ke J ) g 392 0dme psrli gl Jolis st J )8 (00) b 4y i ;> GPC3 (o

Jsbo pgians )8 5> GlYPICANS o line )13y 8,8 )15 (5lol i g 255 3,90 VY 4505 SPSS 1jal p 5 Lwgs Wnosls coles
S8l a5y ol e dmalio jglaio 4 cinogi )l (slojadls Lo (lod b jye poalial 5 o> SitsMosd pocli gl o> (oS0
b ab S e s s e P<-/+0 ¢ 15 oolazel INdependent T-test ; one way ANOVA 4 Chi-square sl 5l adllae 5,50

L adl

Oole 4udlil Saly VA 5 St e ylo bl STl YR ol o 4y ylod 05,6800 Jobio poin 87 51 Al oy YA ol diges AV sluss
adllas 5,lg (b M YD s 0390500 1) SAFAIVEIVE s ik b (£OB/Y) cige Jlows V5 5 (LFF/A) Sia jlaw Y & bgyye lad blses Jloy
390 ¥ Stage 1l 550 VY Stage | 5y50 ¥ cxilad 5 )15 )y 590 dalllas ol )3 a5 ylad (5,680 Joho poinw )5 (sladiges p3 () Jodo) 150
sl (glad 3ae (653 )] 5 (V1Y) 3)90 5 9 392 yio gl YIYFEN/Y jg095 o)l (nSile gy StAQE 1V 5,90 A 4 Stage 111

2l bawgio (65 Mand 3y90 Vo g 313 L5 1y s (65 Meannd (Z5O/D) 3590 VA ansls Blbl 5l ool Cawsd 4 (6 Munusd 4 bgsyo claSsly )
A5 odnlie it (M Sl (63,90 @2 5

M cpl g 3l Ui s s S5y JUB o (slashe 70+ 5l i OSCC (ladigas I70A )3 ( JU ol sladsho (s pdy S5y 20> ()2 5l
25 4o byl dulie 1 coles )3 oY Joda) wals oLis ) Ve 51 58 g pds S5, Wadiges 1 QYN Jloys blsta 5 Lol 3gs 78Y SotwMaansd 3lg0 5
o Jshe pdy ) ©ad 3590 ) izzen (P /o0Y) 3yl 3929 Jloy bl g (N> OSCC (slaogS (o ()l5x0 (550l M &5
pobigl 0§ KoM poaliigl 5l s OSCC Lo JU ) sla sl pdy ) ad Sgpsh 4 g Jloime (gylol aladly ol JUb
(P<ele oY) 59 Jloy bloee I iy SiwMuannd

Journal of Babol University of Medical Sciences, 2026; 28: e2



Immunohistochemical Expression of Glypican-3 in Oral Squamous Cell Carcinoma, .../ F. Azargoon, et al

B (555 13 Jomo S &y i Joluo i, S Slgly 2368 ) Jgi

(o y3)5lus anls Joe
V(Y¥/) s s
Y(V-/¥) & Vgl y
V(YY/A) JBL bl

Y(FM) JWd bl
Y(V 1Y) obs
Y(V-1Y) pls
Ya(V-+) Js

(O (o i Johw o) )3 W (1] gl (65230505 Gl g 045 S5 W ol lodghr 203 T Jgi>
Ol bl Jlo i pguli ol 9 Sumodluunsd 9l 1]

(mod)olass gy 4y ol 895
\(V/0) <y.
F(W/YA) ARER T
V(VE/Y) AT e
. ol ) JUb gl
A(*y/+Y) YANER'TA
A(YY/0A) >7v0 Oy 5,855 ok pginm S
“(+) Spd S5y g
A(V/-Y) g 3)) ) Spdy Sy OB
VW(FV/AY) 35 S5y Sl gl sk
A¥V/+Y) Slosed )
Y(EIA) <y-
F(Y+15A) ANE 1A
Y(V- /¥¥) AL ‘flﬁ‘/J’l‘“ oy
. ol ) b gl
VY(FY/AY) 70V-Yd BT Sdss oo
O(IVIYY) >7¥0 ) Aa;l..o o
WYIY2) nd S5y op ’
WEVAY) s 3)) ) Sph S5y ©us
W(TVAY) 25 ) bl sl Jok
$(V+/5A) Sloged K,
YY(RY/) ) <y.
Y1) ANER 1
) /¥5-0- a5t
(*) 70V-Yo 8 8 S
() AL axls Gl Jlo psds
VOOVVE)  apdy S5y g
WETAY) s 55 5, Gyl 5
VYY) 35 S5y Sl gl Jsho
(1) Sloged S5,

Journal of Babol University of Medical Sciences, 2026; 28: e2



s oS 5 555 30 g 4abld 3 (S o p3ls ) 5 St pls o o550 o poizn 8 3 GIYPICAN Y plioss stmsigo] ol

O el eSSl duslie was S5y (JUW ol glo Sl doyd g JLU ol ool (6 bS5y s odel Cavddy leMbl 4 g b colys
() IS5 9 ¥ Jodn) (P14 1) 390 )l sime (s ylol BMis ] 3929 51 Sl oy blseo g (6jMenns OSCC 05,5 aws

(o) 3590 89,5 dw (o (] joSeul Al Y Jou
p-value”™ sk joSw! 09,5
Sefeo N OIWEYS ey oS Jske pais S
<efe e ¥/ovLy/-f oy St pouds ol

<ofee) N ==AYN o Jby bbke

“Chi-square

o iS5 Jols o5t 1B XY+ ¢ oS 352 U (o yiiaw Jghow @gians 5 A LGP C3 jS0iS by (o o ghundgigos] (6 a0l S5, ) JSW
b b Jby b E XEee olif,i b od Siwduwd ooali ol 1D XYoo sloiS,50 U by Soudowed ooali ! :C XEo v ol L
X€eo oS50 b 5 Glb pus ué blwe (F XY e oloiS )50

GPC3 ()l o a8 sls ol s Jloy blste 9 St poali ol (ol (5588w Joho poinn ) sladiges 13 GPC3 )l )ljse duwli
a3 s 5 oo Jloy Lo — OSCC (sloogsf s ot sl o o9 {F i) (D+1+1) Adb o it i shass 5
S 3l 3 s oo pgia S Slndies 53 5 30 ke ol oy (el 41 5 Do) i ) 45 oinbie a3 Jloy Ll
A5 ol bl duslie )3 gyl dme (g)lol MBI g 59 b5 5005 &

S35 5lstme (o)lel bl SsgdslysSids slayesl 1 GPC3 e (o o 08 don plad (03,880 Joko poiaun 5 slodigad )2 52
539 S35 SIS 4 bausglo 9 005 Md Slopd o GPC3 e o 0 aons 35 Staodlpuys poaliial (sladiges gy 52 (B Jsiz) 2,1
(P=+1-0Y) 1 oanlie oyl () xe 4 K35 (s bl bl

Journal of Babol University of Medical Sciences, 2026; 28: e2



Immunohistochemical Expression of Glypican-3 in Oral Squamous Cell Carcinoma, .../ F. Azargoon, et al v

axdllan Coxi 09,5 aw 43 GPC3 by (a0 £ Jgi>
(0-1Y led poil) 3l ol (a5 L € aled j5Swl) o5 ol

-value”
P (o y3)5lues (KW IR
<efeey WOF/A) VE(VA/F) olad (i Jobe pgiu S
<efee \W(\WA) W(\/0) o KoM psliy
<ofss) «(+) YA(YY/Y) od Jloy bl
*Chi-square

S35 5SS (51098 SIS g 00 o5 Jsbos ogizns 15 19 GPCB (e gl 0 Jgio

p-value  sb; oy o5 ol B e
Jes0™ wivvERVAY  YIFFERVNY  (MeanzSD) jses o)l
Ao Jowo
¥ Y OL&)) s
| @ Nl g ad
. ¥ Jbd bl
<1030
¥ v JBL bl
\ obj
\ pls
Sl gronds g5y
* Y 5
- IVVD {'5 »
W 2P0
v Silow dl> o
\ Stage |
f
" q Stage Il
.Jf0- Y
. Y Stage 11
¥ Stage IV
sled axyd
) ¥ B
vy v ¥ Lauwsgie
) A g

*Chi-square, *"T-Test Independent

S5 4ol g Cou

Ol 48 25 osaltio lad Sy i porli o) g StoMund poaliigl ()80 Sl potaan)l 5 GPC3 iy pfiee )2 )3 pils dalllas o
sladgle dop> g ply Koy @b e g b Slbju et poali o) 5l i led St poubi gl 9 ()30 Jsho poia)S )3
3 o GPC3 45 oy o jlai 4y ool cwd 4 ol 4 dogi b aS 390 lod 5oy pué poali o 9 (65N 5 y2iiy OSCC s a8 5 5, JU ol
i bl ldllas (o o)l i lad (16,8 ol poinw)lS D i 3 pa g ad blre ;0 StwMaund Slyoss dbgl 5 5550w )5 glawl
{191+ V5 IWWIA) widls oLt 535S 1o 1) o G5 5 0392 Jloyi €l Sl G Jygosy slodigns 3 GPC3 iy e wizils ol o) Sumgy

Journal of Babol University of Medical Sciences, 2026; 28: e2



A OSar g (1983 ) el /oo oy e pgal gl 9 SstaoMsmn poels (sl (5858500 Jgbo psizes)l8 > GIYPICAN ¥ o giumgigas] ol

Sleole cdb ,» GPC3 (ol sl LiiSTg b g o cuto OSCC ()90 (sl ol ;5 GPC3 pigy a5 wish oLis 3o oK 4 SaleS
(HH) hedgehog yuue wdts 5 <8 )Lie 1 09dMe 5 25,1 o905 (Sofelsm 1l 8 ) ot (185 GPC3 s o ISelS g 205 o5 03 905
026 sk & GPC3 o8 il 3 55 o Kan g BULIRT (1) a8 o Jas 9055 0028 58 s slocipn lyie &2 o2 5 0Bis sl olsis 4 o
(VA) 980 sl Sliwgy by )3 JU85Sl (19 (lois 4 9 028 b 5 (S 5lgy98 Slo ol Lo

SS9 y9ag5 03l s Jea) (u5lil oSS (gl yial )b b (6l ine bl gus OSCC & Mie lylow 1> GPC3 o a8 eyl 1505 aiily
OSCC (ladsges Y+ 5l i 5 GPC3 (o &8 aidly s 5 o Ko s ANdisheh-Tadbir .ol (o)low (b als jo cpled a5 ¢ gglad 208
Grading Jo JIS6595ksSeinds slaygis1s g GPC3 e oy (blo)) o8 siztly ol i b oo (site Sty (slacly o Jg o
Casly Cpliio o dslllas ol b as™ (V+) 5,16 253 (goladdane &y jlislio 4

Sy cute yob 4 GPC3 () Jloy il 45 15,5 ssnlio 4y poinw) S5l 3 GPC3 oLy (w55 o)) 5 AViel-Ronen
S PPLsSeils Cluoguas g GPC3 o (e (bl e do (sladibl, wlie g 039 Cuto sy 5 4 poin)lS sladiges i1 )5 Lol ol 423,55
53,8 gty 38 @il 5 ol el s GPC3 (Sijelses (i oS s WANG (1Y) cudlas 3925 5 loss doly 9 STAGR iz ¢ o
(VA) 35,15 2V iS5 e g ciimd 2los GPC3 (VL gglas L a8 ol & Mise ylons (slayg055 o8 sl

glis s Jloy bl b awglis ;3 OSCC ;5 GPC3 ol axils )bl ), Sen 5 JOt il addllas 5 oads o)by wlillas gl S 5
{¥+) 2950 (9al OSCC 1o ol gl cul iy 2315 1y yse95 SosS o 15 9 0332 5208 OSCC 15 GPC3 (ol & iy90 41 0)b 55wt
S ol i )] 0,1 y9eg 1SS p lgie 4 (i g A lae |y Johe i8S Wlgi o GPC3 a8 wishy sloiiy o) Sos g GONZAIGZ (yiimons
azaly bl 1o oLKen o Valsechi (vV) syl Jsho slie 4 OCI-5/GPC3 Jlasl 4 s disw by g logaligre (slaJobo 1 jugl (Ul
03y 2 )3 (gl yirda Al Bl o] b S (olS Jlop il b aunlis 3 (5olS b9y sl poiaes)S sladiges » GPC3 Ly &8
(00) 3,15 1) 59055 g5 o G o ol 9 48l el GPC3 s 5l iy ey Jio & Jslo

» GPC3 L & il Hbl o en o Andisheh-Tadbir . 35 sus slayges 1o oudty dlbxiul ;5 GPC3 Jlais! i 590 5
Logial Sidyga5tly 53 g 0392 Logiol S ygosily 51 iy (s)loisine s 4 (Logizms)lS 90,0l 9o 5 Loginu )l St 339331) (32 b sloygos9
Mg 5 GPC3 2ty 590 yai 5148 (YY) 203,55 oamlite So55)3lSinls’ sloyiably L GPC3 (e (bl g 091 (onbo (3 208 5l 2
b ciillas pols adllas ol b ey Jlb o ye blre 4y Cond pudly

o pbl o) Sen g FIIMUS Lowgs oS (ladlas plas cl 0si plosl by loyd g ansets sl GPC3 ) oslitul aie; ) 55 Slilllae
oy 25Sag) 55 il 93,5 05 ez Jlo 635 8L b (o e bsS saised )3 g 29500 0 Jolugilka paiv S 1 GPC3 ol o8
3Ll ol & w3b e GPC3us JUslS gige (o5b il 1 oolizl a1 S a8 ks sleatis GPC3 ol 1,3 b by Joluogilbn poies)lS lys
i oSl 3l o3kl 105 Sloys 3,09 S o (555l Wasbge 1> Cuto GPC L (S Jshos poioan)8 (slocd S35 1) 51 gy JB ysbo
alo g 45 o S50 el 38 sl s |y S gisten T slocosit) w3l 0 GPC3 I 32wz ¥ 51 St o Sy ] 035 GPC3
(V) 33,5 o Jobugiln pgiz)lS sl )

Ll 3y o 31 S pso 2 1y 48 (515095 sl gl GPC3 as (ol L oy o 485 e ) Sen 5 ZNENG (6,805 adllas >
Schepers GPC3 alusg 4 oloyd (sliwly j3 cpizman (YY) 31 gyt LIS CAR-T (ola Jolos b oloys aiile GPC3 e sla o pgige]
{VF) 2950 Logadligil loy> conms GPC3 abasly b Jgbos s 058 poo > 4 FUMIN 0428" Jlae o8 sl o )Mo

S gy 4 Miso 33 pyw y3 o (g ke g Jolwgilds poienylS b hlew I o d9d D9 Cute & 4395 b o) Kea o Nakatsura .(va)
8 ool 3,90 glyigigel (sl A lsie b yseg Sl lsie & Wl g WS e oo JBsSTl g olsie 4 GPC3 o8 ol ey
B Sy Jhai 4 a8 yeb 4 Wil e zyhe GPC3 (gl il i glusl calisee sla by 3 lalllas golis 4 av g5 b (VF) 3,5
P )8 0 g oSl S5 lgie 4 GPC3 i 1 pols aalllas (S 0)b ode 1) j9095 (§rgmplo (28 503 (B2 0 9 (g gl S L9095

oledoe Culos (s (25 Joho

Journal of Babol University of Medical Sciences, 2026; 28: e2



Immunohistochemical Expression of Glypican-3 in Oral Squamous Cell Carcinoma, .../ F. Azargoon, et al i

x5 o> by s porli (gl b duslio ) StoMous poslial 5 (o580 Jsbo poins)S 1 GPC3 i 009 VL 4 25 L

Jsbo poian)l8 Spntiy ) o g 3550)lS Shl g poinus S 2bl )3 oo 5 1S o Jos OSCC o JWsSHl o5 S, Jsisa; GPC3 &5 co s

izl lpgigel sl (Be clyis ar b yseg8 alolid (S Glyis @ ol Sl sly cul 3y Slallle plsl b Glgioe 5 ol ige (oo (o380
Sga3

505 Ll gl oy ot b Jlo cdlio gn oS tiun 1edlho 2L

FUS P RYRLY

D)5 oo (10,08 aiod | Jbo coles Sy 4 bl (S5 psle oKl (g)0lid ¢ Cliios Cigles I dluwginay

Journal of Babol University of Medical Sciences, 2026; 28: e2



Ve OSa g 395,00 o aabolé /s (Sl oo poels (sl 5 St Minn poels (2l (o880 Jgbo pizenylS 1 GlYPICAN ¥ pliassitumgiven] ol

References

1.Sales CB, Guimaraes VS, Valverde LF, Dias RB, Freitas RD, da Rocha LD, de Miranda MC, Boas DS, Agra IM,
Dos Santos JN, Rocha CA. Glypican-1,-3,-5 (GPC1, GPC3, GPC5) and Hedgehog Pathway Expression in Oral
Squamous Cell Carcinoma. Appl Immunohistochem Mol Morphol. 2021;29(5):345-51.

2.Warnakulasuriya S. Histological grading of oral epithelial dysplasia: revisited. J Pathol. 2001;194(3):294-7.
3.Scully C, Bagan J. Oral squamous cell carcinoma overview. Oral Oncol. 2009;45(4-5):301-8.

4.Neville BW, Damm DD, Allen CM, Chi AC. Oral and maxillofacial pathology, 5" ed. USA: Elsevier Health
Sciences; 2023. p. 401-20.

5.Almangush A, Heikkinen I, Mékitie AA, Coletta RD, L&4rd E, Leivo I, et al. Prognostic biomarkers for oral tongue
squamous cell carcinoma: a systematic review and meta-analysis. Br J Cancer. 2017;117(6):856-66.

6.Li N, Spetz MR, Ho M. The Role of Glypicans in Cancer Progression and Therapy. J Histochem Cytochem.
2020;68(12):841-62.

7.Shakib PA, Ensani F, Abdirad A, Valizadeh B, Seyedmajidi M, Sum S. CD44 and CD74: The promising candidates
for molecular targeted therapy in oral squamous cell carcinoma. Dent Res J (Isfahan). 2015;12(2):181-6.
8.Seyedmajidi M, Sohanian S, Abbaszadeh H, Moslemi D, Bijani A. Astrocyte Elevated Gene 1 (AEG-1): A Promising
Candidate for Molecular Targeted Therapy in Oral Squamous Cell Carcinomas. Asian Pac J Cancer Prev.
2017;18(12):3301-5.

9.Seyedmajidi M, Seifi S, Moslemi D, Mozaffari SF, Gholinia H, Zolfaghari Z. Immunohistochemical expression of
TWIST in oral squamous cell carcinoma and its correlation with clinicopathologic factors. J Cancer Res Ther.
2018;14(5):964-9.

10.Andisheh-Tadbir A, Goharian AS, Ranjbar MA. Glypican-3 Expression in Patients with Oral Squamous Cell
Carcinoma. J Dent (Shiraz). 2020;21(2):141-6.

11.Filmus J, Capurro M. Glypican-3: a marker and a therapeutic target in hepatocellular carcinoma. FEBS J.
2013;280(10):2471-6.

12.Aviel-Ronen S, Lau SK, Pintilie M, Lau D, Liu N, Tsao MS, et al. Glypican-3 is overexpressed in lung squamous
cell carcinoma, but not in adenocarcinoma. Mod Pathol. 2008;21(7):817-25.

13.Batbaatar B, Gurbadam U, Tuvshinsaikhan O, Narmandakh NE, Khatanbaatar G, Radnaabazar M, et al. Evaluation
of glypican-3 in patients with hepatocellular carcinoma. Mol Clin Oncol. 2024;22(1):1.

14.Devan AR, Nair B, Pradeep GK, Alexander R, Vinod BS, Nath LR, et al. The role of glypican-3 in hepatocellular
carcinoma: Insights into diagnosis and therapeutic potential. Eur J Med Res. 2024;29(1):490.

15.Valsechi MC, Oliveira AB, Concei¢do AL, Stuqui B, Candido NM, Provazzi PJ, et al. GPC3 reduces cell
proliferation in renal carcinoma cell lines. BMC Cancer. 2014;14:631.

16.Li N, Spetz MR, Ho M. The Role of Glypicans in Cancer Progression and Therapy. J Histochem Cytochem.
2020;68(12):841-62.

17.Wu Y, Liu H, Weng H, Zhang X, Li P, Fan CL, et al. Glypican-3 promotes epithelial-mesenchymal transition of
hepatocellular carcinoma cells through ERK signaling pathway. Int J Oncol. 2015;46(3):1275-85.

18.Wang S, Chen N, Chen Y, Sun L, Li L, Liu H. Elevated GPC3 level promotes cell proliferation in liver cancer.
Oncol Lett. 2018;16(1):970-6.

Journal of Babol University of Medical Sciences, 2026; 28: e2



Immunohistochemical Expression of Glypican-3 in Oral Squamous Cell Carcinoma, .../ F. Azargoon, et al A

19.Butler W, Xu L, Zhou Y, Cheng Q, Hauck JS, He Y, et al. Oncofetal protein glypican-3 is a biomarker and critical
regulator of function for neuroendocrine cells in prostate cancer. J Pathol. 2023;260(1):43-55.

20.Jot K, Urs AB, Kumar P. Does Loss of Immunohistochemical Expression of Glypican 3 in Oral Squamous Cell
Carcinoma Play a Role in the Wnt/B-catenin Signaling Pathway? Appl Immunohistochem Mol Morphol.
2021;29(9):693-9.

21.Gonzalez AD, Kaya M, Shi W, Song H, Testa JR, Penn LZ, et al. OCI-5/GPC3, a glypican encoded by a gene that
is mutated in the Simpson-Golabi-Behmel overgrowth syndrome, induces apoptosis in a cell line-specific manner. J
Cell Biol. 1998;141(6):1407-14.

22.Andisheh-Tadbir A, Ashraf MJ, Gudarzi A, Zare R. Evaluation of Glypican-3 expression in benign and malignant
salivary gland tumors. J Oral Biol Craniofac Res. 2019;9(1):63-6.

23.Zheng X, Liu X, Lei Y, Wang G, Liu M. Glypican-3: A Novel and Promising Target for the Treatment of
Hepatocellular Carcinoma. Front Oncol. 2022;12:824208.

24.Schepers EJ, Lake C, Glaser K, Bondoc AJ. Inhibition of Glypican-3 Cleavage Results in Reduced Cell Proliferation
in a Liver Cancer Cell Line. J Surg Res. 2023;282:118-28.

25.Sawada Y, Yoshikawa T, Ofuji K, Yoshimura M, Tsuchiya N, Takahashi M, et al. Phase Il study of the GPC3-
derived peptide vaccine as an adjuvant therapy for hepatocellular carcinoma patients. Oncoimmunology.
2016;5(5):1129483.

26.Nakatsura T, Yoshitake Y, Senju S, Monji M, Komori H, Motomura Y, et al. Glypican-3, overexpressed specifically
in human hepatocellular carcinoma, is a hovel tumor marker. Biochem Biophys Res Commun. 2003;306(1):16-25.

Journal of Babol University of Medical Sciences, 2026; 28: e2


http://www.tcpdf.org

