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Abstract Objective : In order to identify the roles of 1) sex steroid hormone receptor (SSHR), 2) cell cy-
cle controllable factor (Cyclin B, D1, E), 3) cell growth factor(MIB-1)and 4) cell death-related factor (Bcl-
2) and their correlation, was examined.

Methods : Immunohistochemical staining was performed on 149 cases of normal endometrium, 65 cases
of endometrial hyperplasia and 52 cases of endometrial carcinoma by using 1) SSHR(ER, PgR), 2) Cyclin
B, D1, E, 3) MIB-1and4) Bcl-2 monoclonal antibodies, to analyze manifestation.

Results: 1) The ER and PgR positive ratios in proliferative phase endometrium were significantly higher
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than those in the secretory phase endometrium or atrophic endometrium. This endometrial hyperplasia
value was also found to be significantly higher than that in secretory phase endometrium or atrophic en-
dometrium.

2) Cyclin and the MIB-1 positive ratio in proliferative phase endometrium, endometrial hyperplasia and
endometrial carcinoma were observed to be significantly higher than those in secretory phase en-
dometrium.

3) The Bcl-2 positive ratio in proliferative phase endometrium and endometrial hyperplasia was found
to be significantly higher than that in secretory phase endometrium, but this value for endometrial carci-
noma was significantly lower than that for proliferative phase endometrium and endometrial hyperplasia.

4) We examined the relationship among the positive ratio SSHR, Cyclin, MIB-1, Bcl-2 in normal en-
dometrium, endometrial hyperplésia and endometrial carcinoma cases. For normal endometrium and sim-
ple hyperplasia, the positive ratio of ER to PgR, that among Cyclin B, D1, and E and that among Cyclin B,
D1, and E and Bcl-2 showed significant positive correlation but, these factors indicated no significant cor-
relation among complex hyperplasia, atypical hyperplasia, and endometrial carcinoma.

Conclusions : From the above discussion it seemed that the altered manifestation of 1) sex steroid hor-
mone receptor, 2) cell cycle controllable factor, 3) cell growth factor and 4) cell death-related factor may
become irreversible due to a lesion other than the complex hyperplasia, leading to the process of carci-

noma.
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i

FEANFLL, AT a4 FARIVE ¥ (Sex Steroid
Hormone : SSH) ORISR Td 0, SSH O T
IR O i, F LT HRMIAN & A L
BLORIZZILT 5. LA L, SSH O atE
RERIND EEEREANR, 25T unop-
posed estrogen F ¥ 23K 3 5 & M 2L %
Ko T HMERNBE~ L 2T 5. COIEH
TENBEX Y MEAE, S 5ICHBE~TEL B
BT, 1) HEAFasf FRIVEYZEMR(Sex
Steroid Hormone Receptor : SSHR), 2) i/l
FHIKF (Cyclin B, D1, E), 3) Mo 5 BH % A
T (MIB-1), & %\ i 4) M5 M K -§ (Bel-2)
DREBEFNOOHBITOVWTOMRIEINE T
KhbEriHRshs, L2L, 2hoomi
PO TENEO RO R0 5 FEHN
BORZ RN AR SN B 2D W THRIITHET
N7z idvunivy, 22 TRMETIEZO—HD
AL Z R T FEHNEMRMAICHT L, 1) SSHR
(ER, PgR), 2) CyclinB, DI, E, 3) Ki-67, 4)
Bal2ZFNZENDE ) 7 a—F Vifkz v THh
EHBENICTRETAZLIZEY, EhEho
K F %8 O F N ZE OO M % RS %
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ZERHBE LTHIgER AT 5 72,
WRNRERESE

1. et

19904F & 0 199748 % T 8 AE RIS TR K2
Wi o5 B S OF 2 0 B B 42 T F R NI 40 & 72
1%, AMECEKD 5 VI PRRHHERP LB S
NIRENRE Lz, §XTORKOFRPUKS
LTRBZEADAL Y7+ —2 ey &7V
W27, IS N FENBRAE, BT
B P 1 g i 3 AT B (Ep) 2661 (CF ¥ 4F i £ SD =
35.8%7.6), 4% M (Lp) 158 (%3 4 ¥ = SD
=38.7+3.9), /T (Es) 2361 (¥ 4E i + SD
=38.6%6.0), 4 i (Ms) 36851 (CF- 33 4F i =
SD=37.9+5.3), &I (Ls) 348 CEX4FE ik =
SD=37.9%45), X OIZHRERE ANIIBIT S ZEH
PR (At) 1660 CER4ER £ SD=64.5%4.8), Th -
7z, T E BB AEAE (Hy) € Hihi R (SH) 2941 CF
YRR £SD=44.9%11.9), #HEM (CH) 2081 ((F3y
EWY £ SD=44.7+7.8), T HNBEAIEIE (AH)
1661 CE Y AE R £SD=452+10.6) & ) Mifk & L
7=, FEMNIEESE TIX, Grade 1(G1)2261 CEYIER
+SD =50.3%11.5), Grade 2 (G2) 205 (FI 4 =
SD=55.7*6.4), Grade 3(G3) 10%] (¥4 i + SD
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=62.0*21.2) R L L7,
2. Betu ik
RIS N AR AR, 10% P RS R V<)

VI TCREER, NT 74y 7 ay 7l L4um
(2 #Y) L7z, APES(3-aminopropyltriethoxysilane)
WMIER S 4 K75 Ao, Boss Rk, mi-
crowave JLBL % 5 5+ 5 4T - 72, 3% hydrogen
peroxide {2 X 2NNV A F T & —ET 1T v
F 7 24 3 H X 51T, Phosphate buffered saline
(PBS) IZ & % #1+, 10% normal rabbit serum (2T
TuFA4 TRy ¥ I105%, BT ORR X
PR 2 U 72, J 53— R Pufkid, Estrogen recep-
tor monoclonal ¥k (ER) & ¥ Progesterone re-
ceptor monoclonal ifk (PgR) (Immunotech k)
THY, ThEN20/EHPUTTEI L2, 5612
Ki-67 monoclonal $t & (MIB-1 : Immunotech fk),
Bel-2 monoclonal $i & (Bcl-2 : DAKO #1) i, 200
R BRIZ T, Cyclin B monoclonal $itfk (Cyclin B :

SANTA CRUZ %), Cyclin D1 monoclonal Hi/&
(Cyclin D1 : MBL #1) iZ504% 7 12 C, CyclinE
monoclonal $i4k (Cyclin E | SANTA CRUZ #) iZ

Streptavidin-Biotin O il ¥ v F Th b A b
774 »F v +(NICHIREL #t) 2 L, DAB %
B L7,

3. ARk

1) ER, PgR K U MIB-1PTARRE 3 00 3l 72

ER, PgR, MIB-19ufkbEs8 0l T, —#
K120 % 1,000/ DL _E o BB % g L, Bk
2B B BRI BT B F R E RO bR TE
Maso# &2 L7,

2) Bel-2 HUARB 3R o 3¢l

Bel-2 HuR B3R o 5] T U, SMIARICB T 2
SN % B15% U At i rbr o B 1k Mgt i o> Yo s i 3
FEM U722, Bl o et i B oI, M
BNREY v SBROBmREL +38 L, & Y
Shviilez o, BiEic Rt Skt €0
Bt IRPEIC L o T3EM(+1, +2, +3) D L 9 12
Tabibzaden et al? D i ICHE U THHEL, +2 D
FoMila Rtk HE Lntkflaoda 2/l L
7z.

AL

959

3) CyclinB, D1, E iRk o Mg

Cyclin B, D1, E JifkB: = o 53l ¢ id & Mk
DOAPRIBLAIZ BV T E 7213 3 hud s
Yefo 2 RS HIRB 2 Btk e L, Zobikisiieof
HrRB L.

4) % F T PN IE 2512 B 1T B SSHR, Cyclin,
MIB-1, Bel-2FE / 27 1@ —F VB4 B P 5. 1 o 4

IEF TN, e NBERRE, T AR
WG, T e B SE N BN O 8] — R 2o []
—HEIZBWVWTD 1) ER, PgR, 2) CyclinB,
D1, E, 3) MIB-1, 4) B2 #HHDE /) 7 u—
F VPR R RO S BAEEO 2 HEBIZIED
FPEDEAE T B W T L 72,

4. fiEbT Ik

IR E N, Bmhe, SBUNORRE, PIBUR IS
BUFsFhZnoE ) 7 a—F VKBt H
EAMEIZIE, Mann-Whitney U-test & Fi 7z,

F 72T EHNBRENTOMLEED 2 ODE )
70— F OV HLR YR I O A AR BB AT I, 2
B 0 MR 1 2 T 7,

S iEAE

1. BWNIEMAKICBIT BE 7 7 a—F VHifkye
o7 L

1) Sex Steroid Hormone Receptor (SSHR) b ¥
# (Table 1)

(1) ER Btk

ER #eta il w3t b BB o Btk 1% 28
AN Ep KU Lp OBRIE 3R CTonw
WIS 2, ROALICHLARICRETDH - 72
(p<0.005). CH & AH 23 R T OIS %,
EOACH LARICHCEEREEZR LS
0.005). WIEHEIZBWT G3T, Hy & AHIZH LF
PERAH B & 22 o 7228, GLR U G2TiE CH
& AHIZH LA R & 22 - 72 (p<0.005).

(2) PgR Bt

PgR Hefa it S v 37 & BRI o B Btk 1%
A B, Ep LU Lp @ PgR BRI, TXTD
WIS 212, RUTACICH LA BICEMET
-7z (p<0.001). Hy IZBWTSH, CH & HIZ,
Ms, Ls R OVAL I LA RICEMEZ R L7z (p<
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Table 1 Steroid hormone receptor expression in uterine endometrium and

its disorders

(Mean=SD)

H ﬁ'lffm‘f53é 67

endometrial histology

ER expression (%)

PgR expression (%)

early proliferative phase

late proliferative phase

early secretory phase

mid secretory phase

late secretory phase

diffuse atrophy

hyperplasia (simple)
hyperplasia (complex)

atypical hyperplasia
endometrial carcinoma (grade 1)
endometrial carcinoma (grade 2)
endometrial carcinoma (grade 3)

731%=133
47755
43.0+183
34.1x144
25.1+126
306+11.3
36.7+126
499+16.3
484127
39.0=7.0
292%738
206+34

621=121
422*118
389+155
385%17.8
30.3=16.0
28.1%8.1
526+10.3
404+128
314+82
21.6+47
174+54
10.2£55

Table 2 Cyclins expresssion in uterine endometrium and its disorders

(Mean * SD)
endometrial histology exp(;zgélign}j(%) exf;gecéé?or? (1%) expCrZscélignE(%)
early proliferative phase 776x10.7 927x3.1 809=x=114
late proliferative phase 89.9+6.7 925+2.2 89.1+74
early secretory phase 52.3+10.2 54.3+4.3 49.2+10.3
mid secretory phase 424*6.7 45.0=*3.1 435+4.6
late secretory phase 136%79 328+26 134+82
diffuse atrophy 6.6+3.3 23159 55+3.8
hyperplasia (simple) 438+80 486 %58 492+6.8
hyperplasia (complex) 56.7 5.9 66947 56.4%6.1
atypical hyperplasia 61.7*6.2 625107 6378
endometrial carcinoma (grade 1) 61074 63377 6470
endometrial carcinoma (grade 2) 61.1%+6.7 52.3+6.5 55.9%5.1
endometrial carcinoma (grade 3) 63.0=5.7 5384 56.6=6.5

0.005). WX, Hy & AH IZ LA I 2
AR L7 (p<0.005).

2) Cyclin Pk (Table 2)

T RTD Cyclin FFr LiZ g ok 1T
b BRI O MBS B B ORI PR R A3 A 5 7z,

(1) Cyclin B B3

Cyclin B BitE= 1%, Ep & Lp L X3 XTO5W
BINBEICH LAEBEICEHETH - 72 (p<0.001). &
ST AT T RTOSWNEIZE LA BICAE
TdH-7:(p<0.001). Hy & AH &%, Ep KU Lp
WCHLAEIBEIETH - 72 (p<0.001). §XTD

MBI, Ep RO Lp WK LA E

AR TdH - 72

(p<0.001). Hy & AH L ORICHEAIZA LML
o7z,
(2) Cyclin D1B#¥ (Photo 1-a, b, ¢, d, 3-a)
Cyclin DH&%‘H‘% &, Ep & Lp 3T XTOHW

ﬁnmm WLARICHETH

mi?«f@ A P I
“C“ﬁ)of’(p<0 001).
WKHLAE

PUIEIR X, Ep & Lp \Clt LA E
(p<0.001). Hy & AH & ORICH EAL

72 (p<0.001), &
A I LA RS A

Hy & AH &%, Ep LU Lp
NRETH - 72 (p<0.001). TXTD

I TH - 72
A LN
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Table 3 MIB-1 and Bcl-2 expression in uterine endometrium and its disorders
(Mean =SD)
endometrial histology MIB-1 expression(%)  Bcl-2 expression (%)

early proliferative phase 352%93 61.3£6.7

late proliferative phase 260+44 91.7x151

early secretory phase 1.7£34 123+79

mid secretory phase 03+07 77 %63

late secretory phase 0.0x0.0 47+62

diffuse atrophy 43+42 17542

hyperplasia (simple) 37.2%40 63.6£6.2

hyperplasia (complex) 39.1%35 43638

atypical hyperplasia 41350 33664

endometrial carcinoma{grade 1) 354%65 19.7%78

endometrial carcinoma(grade 2) 446+46 216+84

endometrial carcinoma(grade 3) 43.1%67 52%44
Table 4 Correlation between cyclins expression and Bcl-2, each cyclins in uterine endometrium and

its disorders (Correlation value)
endometrial between between between between between between
histology Cyclin Band Cyclin Band  Cyclin D1 and Cyclin Band  Cyclin D1 and Cyclin E and
Cyclin D1 Cyclin E Cyclin E Bcl-2 Bcel-2 Bel-2
proliferative
phase and 1 . . -
secretory 0.915 0.942 0.966 0.784 0.804 0.773
phase
hyperplasia
(simple) 0.822 0.959 0.905 0.601 0.352 0.689
Hyperplasia
(complex) 0.492 0.700 0.595 0.273 0.103 0.170
atypical
hyperplasia 0.055 0.472 0.111 0.080 0.339 0.118
endometrial
carcinoma 0.155 0.305 0.285 0.021 0.077 0.040
o, i, #AOSUWHNEL L AL LA RIS ST

(3) Cyeclin E Btk

Cyclin E Btk #1%, Ep RO Lp T TXTOH
WHINBLZ I LA RIS T d - 72 (p<0.001).
LT AL T TRTOFWMMNBEICIL LA IS
Al CTH - 72 (p<0.001). Hy & AH & X Ep LO¥
Lp Il LA IS TH - 72 (p<0.001). §XT
DONPEIGX, Ep RO Lp I LA TS -
72 (p<0.001). Hy & AH & ORI EAEITA DN
Ldo T,

3) MIB-1F#1% % (Table 3)

MIB-14¢ i fid w3 o Bk B¢ b il o

BAZBMEgs A b, ok, Ep XU Lp

72 (p<0.005). Hy & AH & 133X T D5
W4 A4 & ALIZEE LA RIS EE T d - 72 (p<
0.005). WM IE TR TOMMMNBK 4 & At

_uLﬁwLmﬁf&of@<amn.

4) Bel-2F5 ¥
d, 3-b)

Bel244 (i Wik w3 h oMk 1 ¢ b Bl e o
BN B PRI DI A Sz, Bel2b =13 Ep &
CLp &, TXTOHUWIINBL O At 2L LA &
kw%f%of®<0%DIWkAHtiﬁ&®

ST, BN A LA SIS EE T D 5 72
(p<0.001). PIFEIZ, Ep XU Lp & %\ g Hy,
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Photo 1
Photo 1-a Immunohistochemistry of cyclin D1 expression in late proliferative phase

endometrium. % 400.

Photo 1-b Immunohistochemistry of cyclin D1 expression in late secretory phase en-

dometrium. % 250.

Photo 1-¢  Immunohistochemistry of cyclin D1 expression in hyperplasia (complex) .

% 400.

Photo 1-d Immunohistochemistry of cyclin D1 expression in adenocarcinima (G1) .

% 400.

AHIZH UA BT H - 72 (p<0.001).

2. i~ FEHNEHRENTOLED2DDE/
70— F VPR Btk Es W O AH Y

1) SSHR(ER & PgR) Btk & DAY

TEH 15 VOB (BB 0 20 © 20 W #2101 & -T)
(n=65) DE —WRIZBIT 5 ER BETER & PgR B
PN, M BIARE0.795 & Wi BN Rk
I (p<0.0001) 23A H N7z, 72, SHn=21)T
b FH B4R $20.785 & A5 % 7 i O M B (p<0.0001) A3
Koz, Lo L, CH, AH T HICA &%
MBI A DN o 7225, NI ik i
0.666D 1E DA % A7z,

2) £ FENERZIZBT S Cyclin BatEF oM
B4 (Table 4)

(1) Cyclin B k3% & Cyclin D1Bs Pk & Ol

EF 15 B (n=23) O il ~RARIZ BT % Cy-
clin B & Cyclin D1& @ Bk = 2, MHBAIFRE

0.915 & i 5 WA 3% 72 1E O H B (p<0.0001) 7% A
b7, F 72, SH(n=28)Td MR %L 130.540
A EOIEOMME (<0.0001) 23AH bl L
L, CH, AH, P CIEm & B 2B IE A
LN o7z,

(2) Cyclin B Bitk# & Cyclin E B3 OB

E5 e B (n = 128) O il — MR IZ BT 5 Cy-
clin B & Cyclin E & ORI, MAHBEREIX
0.942 & W & [ 12 A 7 7% 1E O H B (p<0.0001) 25 A
Sh7z. %72, SH(n=143) LU CH(n=20) TN <
TUAH AR $00.959 K 0°0.700 & A 3 72 IE O M B (p<
0.0001) A3A& b7z, LaL, AH, WG CLEmi
BRCA BE MBI A DN h o 72,

(3) Cyclin D1BFPEH & Cyclin E Btk OB

WL e N (n=24) Dl —RARIC BT % Cy-
clinD1& Cyclin E & ORI, AHBARENE
0.966 & i M 1247 3% 72 IE OB (p<0.0001) 28 A
57z, 72, SHm=29) T b H B4R $130.905
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Photo 2

Photo 2-a Immunohistochemistry of Bcl-2 expression in late proliferative phase en-
dometrium. % 400.

Photo 2-b Immunohistochemistry of Bcl-2 expression in late secretory phase en-
dometrium. % 250.

Photo 2—¢  Immunohistochemistry of Bel-2 expression in hyperplasia ( complex ) .
% 400.

Photo 2-d Immunohistochemistry of Bcl-2 expression in adenocarcinima (G1). X 400.

Wt -0 ‘
> ..1‘.?‘.::';1@ PR
Photo 3
Photo 3—a Immunohistochemistry of cyclin D1 expression in adenocarcinima (G3) .

% 250.
Photo 3-b Immunohistochemistry of Bel-2 expression in adenocarcinima(G3). x 250.

AT IE OB (p<0.0001) A3 Bl L
L, CH(n=10) TIiX0.595 & i [ 12 1E DB A
LM7zb OO, AH, PIERE T RICH 2 M
B A LN d o 7z,
3) THWEWHEIZEIT S Bel2BiE¥ & Cyclin
PSR o AH BY
EHFH N - BRIRICB T % Be2& Cy-

clin & OBEEROMIYIL, Cyclin B & O HIBIFR %
130.784, Cyclin D1& O B4 %5130.804, Cyclin
E & OMBREIX0.773, E TR OWH IS A
B L O MM (p<0.000) A H N7z, % 7z SH
Tl Cyclin B "Tid M B4R $0120.601, CyclinE T
W A PBH AR $0130.689, & A7 B % aE o B (p<
0.0001) A3A 5 L7223, Cyclin D1 T A & 2 A B M
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ZRl v, CH, AH, W Tldv 3 o Cyclin
EDOMICTHEGHBEA DNk d o7,

4) TEHNBEREIIBIT S MBS & Cy-
clin Btk O

IEHEFEHABEGO=123)0 W —KAKIZ BT 5
MIB-1& Cyclin & OBt O ML, CyclinB (2
C A B AR B1%0.755, Cyclin D12 T 41 B4R 1
0.918, Cyclin E {2 THIBIfR%0130.784 & W9 h o
A IS A R IEOHE (p<0.0001) 234 51t
7z.

L2L, W§Fho Cyelin & DHT3H SH, CH,
AH, WBYECIZmZMICAZERMBEEA SRR
Mol ST HNENEICBI 5 SSHR(ER,
PgR) Btk & Cyclin Btk # & % v 12 SSHR Bk
L Bel2 Bt ¥ & % v & SSHR [k = & MIB-1
P eI TR THE BB EA S 2 d 5
7z, ESIZHE T L MIB-1 Bt & Bel2 Bk
WCHABELRMBEIEA DN d - 72,

Z =F

T BN 2 DR E R & A3 % e
TSSHIZ L B2FHMOTENAEL B2, & 5 I1ZH
Fa R, MR D 2 WIZRIIE B RE D24k L,
ZDFRERIEE T EWNED b DR ZEL)» 5 0
LA U T2 WD 4. Lessey” 1Z 1 1- 5
WAL B % ER, PgR @ Bk % A3 5 5 i
kAL, 2T T 5 & 0v) Fxr 0k
EHBROMREZHIE L TnD, X5 2MAED B
WIZNRFE IS B B ER O B PEF 2D W T Ny-
holm et al.””, Bergeron et al.”” & EHEFT (2 PR W
PERPE IR T T A2 L2 WML, FLE AL
AFPE D BB RE A9 BT IS W R V' v IR A
PO BAMEIEANEL L T 5 LB XTW 5,
X DRBEHRERD S b HIROE NI T3 2 o R g
DAL ITHE, S DITH BN T MME AL
T3 525\, ER, PgR RO T A S
N7z, BRAEIZEB T 2 M)E 0L Cyclin A7
¥ — € (CDK) & Cyclin ®F {312 X A Hw s
MDA &, CDK FHAE 1 (CKD 12 & % [l fis )
HfHCTRE A2 CTB 0, MY G2 5 S
WI~DHELTIZIX G1 Cyclin TH % Cyclin D & 5 \»
i Cyclin E 289 5-L, G2 M55 M B~oHE4712

H FEEiks3% 6 5

X Cyclin BS54, SIS S G2 F
T ORI TE M O B8 121 Cyclin A 2838814
LEWbTwaY, i ARFHIBIZ B W T Ni-
kaido et al." {& 1E % PY I 34 5l ] C @ Cyelin D10
BRI DT 0 THRMNBE TR TH L5, W
R TR L, & OFSHIEE R 4T
W B OSHARSALEE & B - 72 & TR A DIRGETS
RERGZSRHRZWMEL TS, LrLEAD
Bidd T X Cyclin D1, Cyclin E & 512 1& Cyclin B
TOHRBEOREIH LN & XD, E5 P
TEL IO 0D v L e T SO0 R 55 DR S O B e P U 7
CTOBRHAETEFRTWwAEZ L EZ LT,
% 7z Barbieri et al. “ IZIRRIEL 2 BT 5 Z OBk
{t.& Cyclin D14 F1 B O @ mRNA & o B2
DWTHRETL, EHALIZAR BT O FEBLHE 36 2378
OOLNIZEBRTWD, T TH Eh?
MO DR BT 5 2 & AR &
T BHI,

KT MIB-1 PR 1X, Hodgkin 9% H 3k @ cell
line L4281 D ¥ PR % 523K 3 % PLiAk Ki-67
O iR2 WAL, GLEZEA S SHNICIEBI L
SHBE AL - & U TRl % oS0 I F 28 W 3T
SN, IEEWHRED OB S S~ HELT
THBBIIBITBEGRERL WL EEZ LN
TWaY, EFETENREIZB % MIB-1 %
X, BEREIINE TSR o5 I & N
BUZHLARICEETH D, HEERNBICBIT %
ZIUTT T OB & EMPIBIC L U AT %
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