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Abstract

Background and purpose: Prostate cancer is the second cause of cancer-related death in men.
Early diagnosis and identification of prognostic factors help to predict clinical outcome and select the
most effective treatment protocol in each patient. The relationship between CD117 expression and
various tumor prognoses has been identified and there is evidence for the role of this marker in prostate
cancer pathogenesis. So, the aim of this study was to evaluate CD117 marker expression in prostate
benign hyperplasia and adenocarcinoma, and to find its association with Gleason grade.

Materials and methods: In this cross-sectional study, paraffin blocks of tissue samples
obtained from 85 patients with prostatic benign hyperplasia and 78 patients with prostatic
adenocarcinoma, who referred to Shahid Mostafa Khomeini hospital during 2018 to 2021, were
immunohistochemically stained by anti-CD117 antibody. Membranous and cytoplasmic staining in more
than 10% of epithelial tumor cells was considered as positive result.

Results: Positive CD117 expression was found in 27.1% of prostatic benign hyperplasia and
50% of prostatic adenocarcinoma samples showed a statistically significant difference (P=0.003). There
was no significant relationship between CD117 status expression and primary Gleason grade in prostatic
adenocarcinoma samples (P=0.166); however, secondary Gleason grade and total Gleason score had a
significant relationship with CD117 expression status (P=0.002 and P=0.017, respectively).

Conclusion: CD117 expression was higher in prostatic carcinoma compared to benign prostatic
hyperplasia and its higher expression was associated with higher Gleason grade as one of the most

important prognostic factors in prostatic carcinoma.

Keywords: prostate carcinoma, Gleason grade, benign prostatic hyperplasia, CD117

J Mazandaran Univ Med Sci 2023; 33 (226): 172-178 (Persian).

Corresponding Author: Mohammadreza Jalali Nadoushan - Mostafa Khomeini Hospital, Shahed University, Tehran, Iran.
(E-mail: Jalali@shahed.ac.ir)

172


mailto:Jalali@shahed.ac.ir\)
http://jmums.mazums.ac.ir/article-1-18999-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-21 ]

oo (—S b}y eo—Lcoli i a_L as
(172-178) 1402 gl LT 226 sylads @omw § (w o)gs

A3 ybiga ;5 Lyl bliylg CD117 jSjla yly ) p
Gliwgp pgivw lSgial ja jguulS ,n193) aaja g Gliwgp

1
292 (o) (340
2'_‘,.'2‘:9.).5 SU= Lo some

2 IuS>

ololid 5 395 e ol O30 55 et by 51 B0 6F 0 e g Sliwg O s 18 9 diskw
D51 0 S8 ey o ol Ole)s pg bl 5 (b daly (o 4 Olles ST i » e sla,S6
rwjlf&\jéjb.ﬁﬁjfjbO.l\uij.;j\‘_;.ul}.':ajg,.w\aua:lzbwqbuéb)}»jdfTﬂl{CDll7 ol
r).:.‘:.wjls_,sé—“j o SN mle o CD117 S,k Ol (gwyp ol anlllan 1 Codn 10 s )ls 5o Soliwy
39 0 gl a3 L OT b5l 5 Sl

Cpai 18 5t a5 (5N le a5 503 85 51 Ly (LasS b o oabaio adlllas ol 3 il by 9 Slg—o
ASn g 03,5 aml e Ol g (GJ)@A}&MWJ@J%Q14OOB‘1397 6&Jbé4§&tﬂjﬁ€}:ﬂ#)l§}3§
e st 5 oLt 50Ty s 8 5CD117 w630 5T Sl oslinl b andh st 5 gal (550155 3 0
Ao b 8 ki s e a0l sioy 5508 IS ol U sk 53 10 51 2y s

S 503 Lo 350 4 o b s Ao s 2711 ,5CD117 e O ¢ ol andllan s sl
ol ime solaT LU LP=0/003) das oo 0LES 15 (5l3 gmn (5L S35 o7 b ocaliin Solis . p st IS 50T
Oyl 6 s 5 4 56 0 gl w55 Lol (P=0/166) ot 3y 5 4 s) 0 5l 453 LCDLLT 0Ly Comds o
(P=0/0175 P=0/002 5 5 4) wsl> 0Lz CD117 Ol Comds L 1) (5513 gne (LT Lol ¢f gazms

sl g 51 YL Sl (’f‘-‘”ls s 5o )3 CD117 S 5Le Ols cardllas opl slaadl wlol sl
lslne 51 (G Olgieas 3057 O gl am 55 (531 OT Oly Ol jen il 31 5 bl oo Sl st 5 (550 s

s B Sy g8 ST by e

CD117 cQL‘:.ij.; m’-‘-‘;"” ‘_;J)L_J.:J_Uh cg_,.w:.\f 4=y cQt‘.w}J.; r}._‘.w)lf ‘SA.JS ‘SLB B)',

4o b0
&LBJ}MQW}&-) 28" w.'.'.liz“'“"' ‘;L«.‘f‘)]’ ‘5\.&‘-‘72)‘)41&)‘(1)%T$ul—m"4—’%)dwﬂ)|'&~
E-mail: jalali@shahed.ac.ir oo shhan g Olslos (W T OLLS ¢ plands Olte 101,45 = (a9 33 (IMS LS ) oo :Jghame —ilgo

Ol el el o sl ¢ (S 0 aSKiils ¢ S 5 (g gmiils L
Ol el g5 el oty ¢ S 5y 0aisls ¢ iast sibims g Ol o (65 5L 05 8 bl 2
140215124 _, y5 338 L0111 : S-Sl g ol b 1401/9/15 : 23 s it

173 1402 T . 226 sylatd 0w g ¢ )9 ohsjle (Al eole slGiily alas


mailto:jalali@shahed.ac.ir
http://jmums.mazums.ac.ir/article-1-18999-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-21 ]

Olwgyy s)layy b CD117 )5yl plyy bUS)

lapY 5 ol b 5o ods S5 bl (slacS sk
L g 4 by wHEE 2o, L ods (55015,
m! sl OLeMbl 5l okis i en 5 58 s
Tl Ol 305G i G 51 Ol
S by ol gl g W HEE glag s
Al esdle 5038 15 il 3ype S SIS
54058 sl 0pel® S ol - e et
g R P N P
el el (230 a5 i ool Dl
e ()4 e (ISUP) (5553501 585
SR 355, Jild (lyls aS lacS
Sl sy BLS Gos Slad e sl (i e
At DLl o gt s (6 520 TS ol
NG plowl (sl (BT 3l (5Tl 4T g lad sal
Tl Al Sl asls LaoT odg L dos s
CD117 oL, phe b 0L Sl sl Sulg s s
o) de b oslaul ped gt 5 go| ‘_;J',:.»T&J 3
23 el uSb byl oS el s i s s bae
s Jloslinul U 55 S b i o oSG eolle b
(o ot 5 g 35 4§50y b gl p g5 S
ARl oS (65T, oy sims 0l
JS Ol 5e4; GIST 4 5a3 .2 oLl Biogenex USA
2 i J S Ol e ad gl 3l BT O 5 e
ey s 5 Lt 6 1K) i B 8 b
8 s St Ol ge 4 e 5 JUb o) (slad e
s S5 6 Lo ok (5T (slapY L
A3 edaliin 3 50 (5555 s Son 5l eslial L
Sosns Sladsbn 10,310 (YL 03y e 23 8
10 sbmn b 1508 6205555 5 Cae 0L O oy
w8 b 3CDI17 i 0L Ol gea LOT Ao s
2SS G CDILT 0y Comdy Sl 53 (742
e St (sLay a5 53 08 Sl 51 S
Sl 5 4 o 3550 0 el 455 L 0T Byl 5 s
L Lad g 058 2 58l 55 028 8 515 (5LT

RS 53 gl SOle (e 5 0 e
QTC}L.» J o a bl el Sliwg r}::.wjlf};:'l—
36Nl e Sl (il Ll a1 o
ST b e AP 5 SIS 5 s S g
(Qaas oo 2l 1) Cd ol Cooliat | g Sl
Fotal gl Sl olalis gl Sllas oyl sl
Slis g Ol e (ST oy 5 0235 Sacindd S
adem 31.(3)uS A de PSA clacysgdoms , Ll g5 o0
T Jos g 5 s g3 055,01 &S Sl
3,8 oo sl 5 eslial 5550 Calides g0l w5
Gl (55,3 CD1LT7 il o JsST 50 sla S 5le
05,8 ol gl 1 0sdls LS 145 055 L L
ASKIT 05 o g 0lasl 534873 ol S 59,9
aitia Bl L CDL17 0l bl 555 e
sl sy sadbw e Hsb el ol
[,CD117 55l 50 ds ;3 95 5 (GIST) (slodas gloss,
S Tt O S b OT Ol (i 5 A3 0 55
IS5 0 o (ST 2y 08 g 5 Ol O o
LUl iy g (63 99 Dlalllae (4-6) ol of o
Sy, p g S 3T ST e 5CD117 0L Ol e
Ol g €yl alae 31 Con 140 Ll ok ol
CH)K‘};QT} e M ela ,3CD117 S L

35 0 gl 253 L OT B3, 5 Dl

b yo9, 9190
G aaS Ao 3l dny abaie aalllas o)
O A8 dal o ls gy o

L lasl .o 8 el (IR.SHAHED.REC.1400.153
Ol oy (659 5Ly i SISl > o s
Sl poi (olod (O g (o)) (ot (shlae g s
ol ol G b 31 03055 L S g0 5SSy
oais L1400 U 1397 cbadln b & Sliws
e 53T L o b Ml e <5 I5Y

W-L.LJJ ‘_g)ch;:_-c.\.;Jﬁ a:;%w_-‘f C)t’.wjj:

1402 oY « 226 sylatd «wow g L )93

ohxjls (i) eolc olahil alas 174


http://jmums.mazums.ac.ir/article-1-18999-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-21 ]

]lEnﬂag]H [P 5asho

3 e S 53T 05,8 53 516 a3 Ol ey
) CBIL s gy Dby o e (S5 s
.(P=0/686 5 P= 0/156 s ;

Ol doys 5 Kke 457 513 OLES Lo anlllas (glaasdly
sk Oliwg r}:._._w)lfy'.sT b ses 45 CD117
s SN mle Slaassai 1 5 b Sla e
S CD117 Cze 0Ly 6l yls 350 90 9 AL o Oliwy 5
3Pt o3 g ysbay Dy p s S 53T 05 5
sWiesner aallbs 53 .35 Sliwy » 65N mls o5 S
&M la bt goi 53 CD1LT Bl Low 2o 35 O, Sen
14,5;.,__;;gaujﬂr,~._.wl§};ﬂ,ﬁs-b;)s-
(16)5 6 Aoy

e 0l 0, 3 Di Lorenzo asils s
ol (}:._..w)lf 23 b cbds ;5 CD117
5 01jg, amlllae 45.(7) s odaliv lad soi dus s 28
o= CD117 0Ly 53 (6 ls me Sl 5 0L
p )l 5T 5 et i SN s Sl sel
4SS Cnl odd slgiy (B) il sy y Sl
34 o S Sl 3 1y sk £ L551 CDILT
Gl 58 5L 53 15 emlil i &S
SIAKZ Oy ;i G b 5l Ol o s
Aas oo Olis bassl o1 .(9) S e 5L STATL
5N s sl L CDLLT Ol bl i 5
Ol 5 Sl fa e Dlis o 5ir)lS 5 ot
S ey 58S S 3l 5 gr S e el 31
S il Jae Sliwg o 5 o s Sl
@iban 52 Oy (3l Slad g (2 oS as
Sl Jl s 4l Ol g 3 (Glay g0 5 b i
Jds 4 il g e Calides Solalllas )3 ekl sdalis
0 5raleSS3 (sla gy 5> Sl bt S (slacglis
Lo by et sLacssb T 51 esliul o 3L
amal 5 Olley Ol 53 Sgles 5 Calises 20 o
DLl bl aalllae (Sladl ool s ABL oy 5 550

a5 LCD117 Ols Cun = A_S)\J@” ASJL‘T

‘._{ém&_,wsa.\;u;u‘umw;,.\,

U N P

S 9 asdly
18 Jals 45505163 yazms 5 5l anlllas s
550385 5 (o 3 AT19) p g IS 3T sl
350 (o 53021 Sy o g5 5 il
T P DU S EVNE= g J Jppy
o Sl o s SN e 5 el 50T
4S 55, JL.70/67£9/23 5 70/58 £8/91 s 5
[(P=0/995) das o OLis 1y (gl snn g LT sl
s yei ;5CDI117 S Ls 0l A ys KL
12136194 )y 5550 Sl p gt S 53T
3252 0Ly osgdme 55 gl 3 10 Gl Ut ys
3 e O (U 5300) 45503 39 Eaeze 53 35 Aoy
331,CD117 S e ce 0l (U ,350) 4 505 39
Sl Ol doys Sl isls DL (55505 Slasha
Sl e 55 SN s gladised 5o CD117
03 5doue 33 5 Aoy 1wl b oy 8/48 £ 6/32 55
(53 2111) 5505 23 samn 53 33 10,529 15 0
CD117 ¢ie Ol (433 72/9) 450362 5 e 0L
Aoy ke Ab atta elul ol isls 0L
s3b s p s )8 55T (slaas gai 5> CDILT 0L,
s Shmbe Sleas i ) 5 b ol e
Golssne g T b, (P<O/001) wab o oliws
23 4l 08 4,5 LCDLLT Oy Comds oy
Cdll > g g Sy gty IS7 0T (glaas sl
O gl 6 3 5 40 56 O 5dS a5 Lol .(P=0/166)
Ol Cansy L 1y ulaman ()T Lol g g
(P=0/017 4 P=0/002s 5 ) 1> 0lai CD117
Sl 53 CDLLT7 e sl e (Slsl 3 & (554
p S (Sl ps YL ¢ pazmn 5 an 5 O pndS
LUyl e 25 5 b GOl sme sbay Sl
o= LCD1L7 0Ly Cond s o s)l3me )T

175 1402 T . 226 sylatd 0w g ¢ )9

ohsjle (Al eole slGiily alas


http://jmums.mazums.ac.ir/article-1-18999-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-21 ]

Olwgy s)lap b CD117 y5)ls play b))l

Slalllae plonit ¢ ol alllan S 28 Cale L

Wl 55 5y g0 ain3 ol 3 b (6 S a5 L

CD117

asIvY, I“‘“

sl

3.00 4.00
Ayl & gl 4z ys

ol 0 gudS 4333 L CDL1T Ol Conad s 1L o 5lads 5l0g05

oS

20 ITEVA CD117

gl

2.00 3.00 4.00 5.00
Al @ gl A2 g2

4 56 0 3udS d 55 o CDL1T DLy Comad 3 12 05kods 510505

PR oS

CD117

B

FAIaY

el

2505 gorn O g e jai e CDLITOL o5 3 05l 510905

3323 Slimn g S 53T (Slad gai 53 adyl &3l
15 50) 40 56 O guadS o y3 Lol (L oyl ls gd) Bl
(3 o slemt Sl ) fyezme Oyl 0 i 5 (20 5bes
$CD117 0Ly Conis L1y (sl gime (s,LT b5 )
Glayses S G5k au csnls 0Lt 0T Ol w5
Sols YL § gazmn 5 a0 5 0 gl Loy 1
4. L5 CD117 0Ly 5 i Slsl 3 5 YL Ol s
L CD117 55 5 Ol 53 Sl &5 Kos &le
A odalie (Sliwg p Sl ge g O s 0 0 il 53l
Ol s i 53 OT Cdled 2ol 581 5 CD117 Ol
(GIST) 155 olSws Jlog il slaysn s Juls
U)ot odd B8 e e g sl (g s o )
alas oy 4 GIST (slay ey 55 CD117 0L, (10
Olylaws ol 53 05 o=l ediS e (sla ig g0l
5CD117 0Ly Olylas o 55l ods Lulis
Sl jlanlie 5 Cand (ST 5 b OT (gLl
ol s s Sllls alul 5 (15) sl 03 Las e
(o b s Sl 53 CDILT Oy 5 Sk
OT Ol Ol e 28 2y Ly 5 Sl el
50T (5T 5 b o YL 5 il oo 2l 551
e 53 (17d68)5 5 oo odalie Sl gl (glajlilin
a5 slyls sy s g ;3 CD117 QL 5 Jil’ anllae
SLass s 5l 5 ol e s sbay 5V 0 pdS
sHarris (18) 55— ool O 5@ Sl s 6l s
CD117 (g3ludeb 5 olo 48 Lsls olas L1,
sdsbw i g 5o b Sl Ol Ol.bj.wr.g-l.éﬁ
R GrediiS Hlge a Caglin 5 Ol (ool
Ale o b aallae e 25.(19) 45" o Jlesl LS
Ol o M O lay 3 o plonil Slalan L2
4,3 L CD117 Ol b5l ediasplis Sliwy
2 S g 5 S S O gt 4 Ol
Sl ol Ol il ) 5l j a5 (ST
I3 s (T oS s 5 e
oy baddh A3l bl cal 53 Slalie 53 50 Jloz)

1402 LT . 226 s)lads @omw g G 5)9s

ohaijle (Al eole alERIL alas 176


http://jmums.mazums.ac.ir/article-1-18999-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-21 ]

]lEnﬂag]H [P 5asho

5L R s Jalw ply JUaS) Calies sl s
p o)l Dby 5 olanl 5o G glad sk £ L5
1y A ey el JLs ) a5 5 Sl
SLST 5,8 o kS e slagsls Sl (S ol by
368 o 5 0l)s 43 Ll CDLLT 5 Shes Slga b
Dliws gy psmer)lS & Moo Olslany 53 (ol L3 iy
&l = Maubrbuldbﬁuutj}_»

Ll (§5556 4y ol 53 2S5 S

References

1. Siegel RL, Miller KD, Jemal A. Cancer
statistics, 2017. CA Cancer J Clin 2017;
67(1): 7-30.

2. Siroushakht S, Rezakhaniha B. Effect of
colonoscopy on prostate specific antigen;
New words about an old subject. Int J Cancer
Manag 2018; 11(7): e68919.

3. Cheetan PJ. Markers in prostate cancer. In
Prostate cancer: Diagnosis and clinical
management.: Tiwari AK, Whelan P, Graham
JD, editors. 1t ed.Wiley-Blackwell; 2014:
49-71.

4. Medinger M, Kleinschmidt M, Mross K,
Wehmeyer B, Unger C, Schaefer H, et al.
c-kit (CD117) expression in human tumors
and its pognostic value: An immunochistoche-
mical analysis. Pathol Oncol Res 2010;
16(3): 295-301.

5. Hornick M, Fletcher CD. Immunohistochemical
staining for C-KIT (CD117) in soft tissue
sarcomas is very limited in distribution. AmJ
Clin Pathol 2002; 117(2): 188-193.

6. De silva CM, Reid R. Gastrointestinal stromal
tumors (GIST): C-kit mutations, CD117
expression, differential diagnosis and targeted
cancer therapy with Imatinib. Pathol Oncol
Res 2003; 9(1): 13-19.

CDI117 S Lo oS das o 0Lt il aalllan ol

GAYL Ol shyls Sl rj;f_w)lf‘_;ug}.,sﬁ
Sy o s M mls laad sl 4 Lol
a5 il 3L 0T Ol Ol SRl 500 5 il oo
e Slasln o e 51 S Ol 5305 0 gl
o 30ls BLS o Sl gyl ST
¢S Ol ge 4 CDI17 Ol il 53l dany o 5 4l

Silwds o b 3 Yl Ol o5l J g STk

7. Di Lorenzo G, Autorino R, D’Armiento FP,
Mignogna C, De Laurentiis M, De Sio M, et
al. Expression of proto-oncogene c-kit inhigh
risk prostate cancer. Eur J SurgOncol 2004;
30(9): 987-992.

8. Foroozan M, Roudi R, Abolhasani M,
Gheytanchi E, Mehrazma M. Clinical
significance of endothelial cell marker CD34
and mast cellmarker CD117 in prostate
adenocarcinoma. Pathol Res Pract 2017;
213(6): 612-618.

9. Imura M, Kojima Y, Kubota Y, Hamakawa
T, Yasui T, Sasaki S, et al. Regulation of
cellproliferation through a KIT-mediated
mechanism in benignprostatic
hyperplasia. Prostate 2012; 72(14): 1506-
1513.

10. Stankov K, Popovic S, Mikov, M. C-KIT

signaling in cancer treatment. Curr Pharm
Des 2014; 20(17): 2849-2880.

11. Foster B, Zaidi D, Young T, Mobley M,

Kerr B. CD117/c-kit in cancer stem cell-
mediated progression and
therapeuticresistance. Biomedicines 2018;
6(1): 31.

12. Liang J, Wu YL, Chen BJ, Zhang W, Tanaka

Y, Sugiyama H. The C-Kit receptor-mediated

177 1402 T . 226 sylatd 0w g ¢ )9

ohsjle (Al eole slGiily alas


http://jmums.mazums.ac.ir/article-1-18999-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-21 ]

Olwgyy s)layy b CD117 )5yl plyy bUS)

13.

14.

15.

16.

signaltransduction and tumor-related diseases.
Int J Biol Sci 2013; 9(5): 435-443.

Ke H, Kazi JU, Zhao H, Sun J. Germline
mutations of KIT in gastrointestinal stromal
tumor (GIST) andmastocytosis. Cell Biosci
2016; 6: 55.

Longley BJ, Reguera MJ, Ma Y. Classes of
c-KIT activating mutations:  Proposed
mechanisms of actionand implications for
disease classification and therapy. Leuk Res
2001; 25(7): 571-576.

Hou YY, Grabellus F, Weber F, Zhou Y, Tan
YS, Li J, et al. Impact of KIT and PDGFRA
gene mutations on prognosis of patients with
gastrointestinal stromal tumors aftercomplete
primary tumor resection. J Gastrointest Surg
2009; 13(9):1583-1592.

Wiesner C, Nabha SM, Dos Santos EB,
Yamamoto H, Meng H, Melchior SW, et al.

17.

18.

19.

C-kit and its ligand stem cell factor: Potential
contribution to prostate cancerbone metastasis.
Neoplasia 2008; 10(9): 996-1003.

Mainetti LE, Zhe X, Diedrich J, Saliganan
AD, Cho WJ, Cher ML, etal. Bone-induced
c-kit expression in prostate cancer: A driver
of intraosseoustumor growth. Int J Cancer
2015; 136: 11-20.

Vatansever HS, Gumus B, Aydogdu O,
Sivrikoz ON, Turkoz-Uluer E, Kivanc YZ,
etal. The role of stem/progenitor cells and
Wnat/B-catenin signaling pathway in the
patients with prostate cancer. Minerva Urol
Nephrol 2014; 66(4): 249-255.

Harris KS, Shi L, Foster BM, Mobley ME,
Elliot PL, Song CJ, etal. CD117/C-kit defines
a prostate CSC-like subpopulation driving
progression and TKI resistance. Sci Rep
2021; 11(1): 1465.

1402 oY « 226 sylatd «oow g cw )93

ohsjls ¢Aib)y eolc olaihil alas 178


http://jmums.mazums.ac.ir/article-1-18999-fa.html
http://www.tcpdf.org

