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Immunohistochemical evaluation of stromal
component cells in well-differentiated endometrial carcinoma

Sho HOSOKAWA?®, Yoshiaki NORIMATSU*

Abstract

The endometrium is a highly dynamic tissue, and its structural changes include epithelial cells, intimal stromal
cells, and blood vessels. Here, we evaluated the endometrial stroma using immunohistochemical and special
staining to clarify the types and distribution of cells. Double immunohistochemical staining was performed using
CD10, CD31, CD146, and aSMA as markers of endometrial vascular stroma in 10 patients with highly
differentiated endometrial carcinoma. Additionally, the positional relationship between the basement membrane
and perivascular cells was evaluated using double PAS reaction. CD10-positive stromal and CD31-positive
vascular endothelial cells were found along the fibrous bundles supporting well-differentiated endometrial
carcinoma and inner vessel lumen, respectively. The cells surrounding the endothelial cells expressed CD146
and aSMA, suggesting that they were pericytes surrounded by a basement membrane. Eventually, a
comparative analysis with other pathological conditions must be performed, and its application in endometrial
cytology is expected.

Keywords: 15 i, Sigliibedets

=3 34 INERROMBELEDVBIEEIND " F72, T H N

A LRSI 3720, 4 oMt 20T

FEARHONMEE D NI, A A7 VvE@EL 7, KRR & D2 L% I3 HEBL DR AR, BXOY
TH, 7L, HFE%%#%VJi’i?“ﬁliﬁa”@m’m%ﬁﬁk“@&)é“oi I LR DM VE I AR BRI 5 AL

72, RVEVERBUIIGUCHIY, HREH, 0, 612 %,

PR OZEHE NI, 2 TORCHINBTEZREDZLL, % FAITNTTIT, w70 LU PN s o I A 1 i L 2D
OB LB T3 B M, M4 2212 W, BRR A THEEZME N~ - —THs

Jo 5557 CD317% &% w7z ML 2 R FF il 2 B 2 k57278,

AT = NBIE, AVEBRBERE, KE, T2 Y= — DM A EDED DR, WML O+ 73 7Z g
LR EZ Lo THRRA A AL 2R 977 T BRI D9 ZESL D070 Fxld, FiFkg L MM A At
iﬂ’%nﬁbéiﬁmﬂﬁff“ I, B FLBHARME S, IR O MAGDRELIRTHILT, METE R 2T 2l

BRI S 2 DR S, A DHE T EEBIC Iﬂl*"g’ﬁ:A DED R HEHE R T2,
UF?’E@%J?E’E#L\&%)‘%H%”%T%E"E N G o e Re (B DLE D, ARWETE Cld i 20 L BB IS 0 S8 ) L
DML I RIS LB RARIE IS, Hﬁﬂﬁ’éf S AL DR E 53 A 2 WIS A2 EZ HINIZ, 51
IR BEIITIE, Back to BackMiik, fiitRiE i, £ EH PERLRR L2 et S O SR B IS X BRI 2 FE L 720

TR I N7 PR BT R S DR AR 27 B B R A

- 18—



;] iE
1. BEER

20184E4HH5H20204E12HE T, i K22 R 22 5B b s
B e I NBHLRIC BT, ANIEEZF e & o da AR
HYEIR I L O/ 721 G5 W (e e i IR ) T 18
IR S5 Gmm DL L) 2 AL, WIERE OV A7 8 Mm% R~
BRI, EEICEAL Y T7r—oRarve M B T8
SR 720 99 BIRHRIE 5113 = N IBSHLRR A R B TR I
SN2 LR PN IBENE 1061 (-39 4 16 - 59.5%) % H v
oo 2B, R FRIIMEI R FEF R MEF AR S
(AR 5:20200012) , 55052 U 37 & BT K 22k 76 4 B
FHATE XK T RAT-006 ) DR - AKilEZIFTE
L7

2.4
1) CD10%R LR AL 7 G

23T 74 G (Apum) % 3% R LK FH K TULELL, WIN
TN FF DT — RG24, PURBRIG I (Target
Retrieval Solution pH9, [Agilent Technologies, Inc.,
USANCEBIRIGZ9I8C, 5o M FE L 720 IR HIL 7%
A7) o WA Al A BT SE K (PBSICIR L, 5 PR ) 2
fa~—H—HCD10~¥7 A€/ 70 —F itk [ clone
56C6, ready-to-use, Agilent Technologies, Inc., USA]
TZE - 605 B AL 72, IRICPBS T3Pk L7,
Histofine® Simple Stain™ MAX PO MULTI [Nichirei
Bioscience Inc., Tokyo| T= i - 307 B WLELL 72, B
PBST3Mm Pt L 7%, DABEE ¥ v MNichirei
Bioscience Inc., Tokyo] #H\WTisELT o7z 0t b geft
[l AN S = E LAY A

CD10FEBLOFFAMilZ 2T, Ml B2k 18 R IR
SOBHEREZIN W B % BT EE LTz
2) CD31,aSMA,CD146,CD10Z /A HE 7 E —H
ARG Bt

AWFFETIRESIC, ME WK ~—7—CD31 (clone
JA70A, ready-to-use, Agilent Technologies, Inc.,
USA), & FEmiaoE~—h—a-FiBH 7275~ (a
SMA) (Z7u—>1A4, #ifR#1:20, Agilent Technologies,
Inc., USA: Z8#a ), i Mo 3~ —74— CD146 (7
—YEPR3208, A ##1:200, ab75769, Abcam plc, UK:
), BLOFH AR MR~ — 7 —CD10IC X5 %)%
TEMMR AR AR TR 72 B, LR ORI
LG DTN TR OPUEEZDABTR L7214, A%
PUE R (Target Retrieval Solution pHY, [ Agilent
Technologies, Inc., USA]) TI8C, 54 M MEL 720 HIA
GV T REAR %) o A% A A P A IR K (PBO)ICIR L, — K
PR CE IR 605 L L 72, KICPBS T3Pk %L,

-19 -

Histofine® Simple Stain™ AP (MULTD) @RI HNWTE
T304 I ALEEL 72 FE EEPBS C3MIPEF L7274, 77— A
Moy RI2EE F v MNichirei Bioscience Inc., Tokyo] Tl
I LT R Gt iE AT ) R Tz Pt D
FAEDHLEIZCD31/CD10, CD31/CD146, BXWa
-SMA/CD10&L 7=,

CD31&aSMAD ZEHIZ DT, I T2 2548 o ey
ROFOEHBE SN B2 EEL72.CD10£CD146D
FHiZ oW T, M B ARt R IR O FUR 23 Blg s 72
Vit ebtke L7z,

3) aSMA/PAS-$e 55k — dALRRL - 4 th

23774 G R (6um)i VT, aSMAGE MR AL 7 54
tx FRRE RO I CDABZRE &L /-1%12, PASK G %
FhiL 72 PASKIS O 1%, DABRf th OREARZ 1%
S EBIKETIO B 725, KRPExR A, v 73
TI57 LB L 720 RICHLBR R K CREIR L7272, TAKKTET
S5 MFEB L, Mt miZigAn< b F ) EHW 2 a
SMADEFHIZ DT, M B8 o R R D UG 23]
BENT A EREMEE L2 PASOREIZ, R~k
WZFE LA & B PR E H e L7

CD10% MRk AL 2 et o 5, FLUERICHE Bl L 72 iR
AR 2 S e A A - ORI HO IR > TR I
G2 R T Mz AED72(H1),— 5, BTl
ERETE R A A N R, 38 X082 o JE BR il e
WZIZ T RIZAE D D o720

M4 P R~ — 41— T3 ACD31:CD10D fa i — i
FREA LGt O fE 5L, CD10M M (R ) P B o0 A P e %
BFTH T BIE P MIICCD31 (B8 ) B (A B g2
Sn7z (K2).

CD31/CD146% % — MR L 2= det o5 3, M4
Jea B3 B8 N AIICCD31 B R (S fh) &,
CD146(# ta) D LB M5 % A& b 72(1X12)0 £ 722 D JE PRI
M4 N B2 il 2 B 2% { CD 146 % Il i ) & A & b 720

aSMA /CD10%3% — MR b Gt k5 5, MmN
Pea BF B3 B I N MBI B Rid AL o, Zhk
) 2% HIIC aSM ARG TR (B ) & AL D 72(1X12)0 72,
15 A O FEAE DG 2B i 3 Mg o —Ef1CiE, CD10
() aSMA DB S HAEL CRIgE Sz,

aSMA/PASHIEFRH — AR L2 et o f5 R, Mm%
N B2 I 2 B0 25 aSM A B AR (R 48 ) 2 W A A Tk
DOPASH (AR~ ARV B sBlgE S /=(43) -



X1 SACEFREEICK T RENEEREDCD1 OREMBMLERE

ILREREEZZ T 20MIEIROESMRESIF T 2 MEEREOIRMEINER. B MR CIRHERRLC S B MBEDTFEL, i
DREBIC IS ERBE () EHEDHD(A) FRHERIZRICADT, CD10 BHEREFBE)EHED D, I (%) EHEM T Sl IRIEE
BRICIZCD 1 OB BRIFHEDDIR, (B)(A: ANYRFTUS - TH T2 B.CD1 0GR L FRE, A BHREREERA001)

K2 BMCEREREEICET DR
11 RS B 0D i B A AU B T

CD 10 (TR &) DIFHEIRMRAEB O M E R ZET 57 1
EARMREICCO3 B FRIBR)EHAEDHD (A). MERRH
B2IECD31 (FBE)ECD146(FH &) DHEBEDRISZRL,
EOICENEIY)EMARICIICD 146 BB GHREHED
%(B). MENEMAIFaSMAICR GETRS T, ThaRE<
R RIS GR1E8B) 2R T . TDBEEDCD10B (TR E)HE
BN —EREaSMAEERIGHZTR Y . (C:EKD).

(A: CD31/CD1%e & — =it Z®.B:CD31/CD146
ek —EHEBLFEE, C:aSMA/CD10% & —EEMLFE
28, A-CHeafEER4001F)

aSMA/CD10

-20-



Al 47l

X3

BAMCERRARFEICH VT DRI E 1 B O M B EE R R s E

MERFISADT, aSMARH&(FIB ) ZBMATEIROPASIE Y E (BF~ TR BRM)EHEDHB(A B). F/-mEREFEO—EBO R EMEICaSMA
Bl a &5 (B)(A B:aSMA/PASSREIEH — Sl 546, ABHAZRE00:E)

I Ll

I A | R\
\

1 I \

I =N ) \

: E\\\ E |

|

! R

: & P R I

I 1

|

@ : CD31/CD10 @ : CD31/CD146

M4 AR CREL—EEBICFRBOHEAGDYE

% %

T IR ST 53 B SR R, TR VAR 2
M, I HE BRI, B X OTEIMERZ: SIS XORE R S,
BB CTERTEIL T 50 AW ZE T, B LR PR
Fa %A RS AL 2 et A SR L, I R A A
%3 BRI OW TRl 2T 5720

FLIECHRIZHE 5t 9 2 1 550 B 2 S 53 2Rt X 45 1 R
DOFRHEDRA IS, T 5 PR 2~ —» — T3 ACD10
ORIl E AL D72(X1). 72, NEROM/IN R MAFIZIE,
BRENEIN-> T E N AL~ —7—THHCD31D
W VA B 2 Ax &0 72 (IX12) o 155 53 AL TR 28 PN S8 Ot B 5
KRBT 2ABIEIE B ONFIREIL, 2o k) %im
B L a7 LM S 2 L 720 0L HEE S5
9 Z D728, AR HESRE L THELT AR L B ik %

! a-SMA /CD10

. a-SMA /PAS

g 55 BT, TTOMBIEEE ORI O WTHFL R
O TBLZENEETH 5,

T A ITEOITMAE B DWW THIERL 72 /N
178 R B I o IS PN R AL JE] PR i 4 B i ©
2B AAAAEL, MAE OFEHE, B, VET) 71T
BOWTEEREEZ R AEMBO R~ —h—1213
CD1467SH i, I4F N R M E Sl L TR BE R
v oA L B Y B 20 12 CD31/C D146 50 9 — MLk
g2 FEHEL 7oK 2, 1 N MIBICCD312CD146
DB G E AL, ESIZCD146 K5 MEH I A B Ml i 2
WP % AL DTz F72aSMAIZ, R UL M BEM I T
HAIME I HHIED E e~ —h—ThHH, i MaT
DI CTIRBT LM IN TS, aSMA /CD10%
¥ EAARAL A g oG R, M N B2 B &< a
SMA PP MR % k67 o JE Bz MR 45 N Bz A & &b
R BICIB N CTHAE T H— 05, I P-4 i M

-21-



VI 2 B CCAEAEL, A PR R & DT 32 0 3%
Fi7=700 9, aSMA /P ASSRIE Rk — B AR AL 22 G o
B, aSMA B P % 1 A A T IR O P A S M L 238l
BEENToo DX, T o LR PN IBLHE o i A R oD i
BREM I ORE O E B AR TH B EATRIES N
72 A BOMECIE, Kok gt BLOREMR LS e ta
B DRI T, BHE I R 24 3 A
W 53 Ai % B RV L 72(1X14) o R ISR 28 Tl Se s MLk 1L
YLt 721 Chd, PASUBIC XD I EBEZ et L7228 T,
KO FE 2 B AT B & 2 o720

RS IRAR T, Mg AT ERE L -4 BEL TR T 572
0, FREZE A B8 2 BNI D ST 584§ 5,
I, RS S % O3 2B 4R B BT, ZORERL
Wit 3 A2 LIRS H e D — Bk 72 50 AR, AR
LB L 3 D AN Lo THE B DFE AR LA gk
70, AL E R A MR L 72K e DB S e e o720 5
W47 o7 gt DR A G, L5 HE B K o S L6
JACXAZ DRI INTZ,

ARBETCIE R M C B N B 2 R G0, SRRk LS
Yetr Jr OF R Gt 247\, AV R R O 1l i 2 3 A
L7260 L LR ASH S BSTI, S0 il <o ok 1) 32 S el
Wl 2., e B/ IN BRIEE L2 33~ T U o B 3 A 34 4
FUCAF) LSS ML, KBRS 25" CAFIZNE
BN BRBE O T TG VR L S 7RG S %, 75 e 3
ML ORREERY, aSMAZ BT 5, 5 MO Tha
SMAECD10D k%2R 3 M M e szt s, CAF
NOEALDIRE SN2 5 151E, = —H— B LUK LB
ZRFEL, FIRELDENEHLDIZT A7200B IO
AE1T)0

5l B X B

1) Gargett CE,Ye L(2012):Endometrial reconstruction
from stem cells. Fertil Steril, 98, 11-20.

2) Holdsworth-Carson SJ, Menkhorst E, Maybin JA,
et al. (2023): Cyclic processes in the uterine tubes,
endometrium, myometrium, and cervix: pathways
and perturbations. Mol Hum Reprod, 29, gaad012

3) HongIS(2024):Endometrial StemCells:Orchestrating
Dynamic Regeneration of Endometrium and Their
Implications in Diverse Endometrial Disorders.
Int J Biol Sci, 20, 864-879.

4) Nelson LR, Bulun SE (2001): Estrogen production
and action. ] Am Acad Dermatol, 45, S116-S124.

5) Nees LK, Heublein S, Steinmacher S, et al. (2022):
Endometrial hyperplasia as a risk factor of

endometrial cancer. Arch Gynecol Obstet, 306,
407-421.

6) A FH B, /AR IR, B R, A, (2015): 7 E AR
. AR AARTA 21 I AN W R 2015 4R H
AR R M 2% 23, 52-108, i Hi Rl

7) Yasuo Hirai, Jun Watanabe (2022): Overview of
the Yokohama System for Reporting Endometrial
Cytology, The Yokohama System for Reporting
Endometrial Cytology. Yasuo Hiral, Franco
Fulciniti (eds), 11-17, Springer

8) Norimatsu Y, Nishikawa T, Suzuki H, et al. (2022):
The expression pattern of CD10 and CD31
identifies fine fibrovascular stroma of grade
l-endometrial endometrioid carcinomas in
cytology. Cytopathology, 33, 362-373.

9) Armulik A, Genové G, Betsholtz C(2011): Pericytes:
developmental, physiological, and pathological
perspectives, problems, and promises. Dev Cell,
21, 193-215.

10) Avolio E, Alvino VV, Ghorbel MT, et al. (2017):
Perivascular cells and tissue engineering: Current
applications and untapped potential. Pharmacol
Ther, 171, 83-92.

11) Crisan M, Corselli M, Chen WC, et al. (2012):
Perivascular cells for regenerative medicine. ]
Cell Mol Med, 16, 2851-2860.

12) Trapero C, Vidal A, Rodriguez-Martinez A, et al.
(2019): The ectonucleoside triphosphate
diphosphohydrolase-2 (NTPDase2) in human
endometrium: a novel marker of basal stroma
and mesenchymal stem cells. Purinergic Signal,
15, 225-236.

13) Morris AW, Carare RO, Schreiber S, et al. (2014);
The Cerebrovascular Basement Membrane: Role
in the Clearance of f-amyloid and Cerebral
Amyloid Angiopathy. Front Aging Neurosci, 6,
251.

14) Kalluri R, Zeisberg M (2006): Fibroblasts in
cancer. Nat Rev Cancer, 6, 392-401.

3 =]

FE NI R B R AR T, T OREEZLIE R
MR 537 P Y BRI, I3 2 02 e 530 AN 78
TR CAUEA P RSEHE O SR L PR B2 18 Bl B O

- 22—



HEN A WIS T HZEZHIZ, e R 2 gt 2
O R BRGeIC X BTl 2 FE M L 720 & o AL BB N IRE 10
FEFI 20 I, FENRLERHEO~Y—7—-LLT
CD10, CD31, CD146, %t T*aSMA ZHv>, 0k b5~
etz FEREL 720 A TPASHUS LD 12 XD, JLIK
gt i A A BR A O 1 B AR & BFAT L 720 T DGR, %557
AL TR A SR 2 SR 9 2 it IS P L D DRI o
(2o TCD10FR kD MU EAMNEZ AL, £ DWNHRO ML
[Pz 2415 9 HCD31B ML ML W B Ml 25HfE R S 7z
I A5 A R A e 2 OGS GBI CD 146 aSMAZ FEBIL, 2
JEREICUINTHAET LR RMIE TH LI LA RIRIH
7205t MOIFTEL O LR 24T H & BT, FEHNIR
M2~ OIS H SN %o

s HKR
ABFZENFA7R T REFIZRATII AR\

- 23—



