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Cyclin D1 Expression in Primary Breast
Carcinoma: Correlation with Estrogen Receptor
Status and Other Clinicopathologic Parameters

Hyo Chan Seo, M.D., Seoung Il Kim, M.D., Woo Ick Yang,
M.D.1, Chan Hun Park, M.D. and Chul Jae Park, M.D.

Purpose: Cyclins are groups of proteins that play a role as
a major regulator of the G1 restriction point promoting inacti-
vation of the retinoblastoma protein. The cyclin D1 gene,
CCND1, is amplified in approximately 20% of breast carcino-
mas and the protein is reportedly overexpressed in 60~ 80%
of all cases. Cyclin D1 overexpression was strongly cor-
related to estrogen receptor positivity and better histologic
grade in breast cancer. The aim of this study was to cor-
relate cyclin D1 overexpression using a well characterized
antibody with estrogen receptor status and other clincopath-
ologic parameters.

Methods: From March 1989 to December 1994, 85 patients
with primary breast carcinoma were the subject in this study.
We analyzed cyclin D1 expression by immnohistochemical
staining using cyclin D1 antibody, cells were considered
positive according to distinct nuclear staining. The correlation
between cyclin D1 expression was compared with important
clinicopathologic parameters (tumor size, axillary lymph node
status, p53 expression, c-erbB2 expression, histologic grade,
estrogen receptor status).

Results: Cyclin D1 expression was detected in 37 cases
(43.5%). Cyclin D1 expression was high in patients with tu-
mors that expressed estrogen receptor (568.5% vs 26.5%,
P=0.019). Cyclin D1 was mainly overexpressed in the his-
tologic grade | and Il (75.0%), as compared with 65.2% in
cyclin D1 negative tumor, however there was no statistical
significance (P=0.067). There were no significant correlation
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with tumor size, axillary lymph node status, p53 expression,
or c-erbB2 expression (P> 0.05).

Conclusion: Cyclin D1 expression in estrogen receptor (ER)
positive patients was significantly higher than that seen in
ER negative patients. There was a negative correlation bet-
ween cyclin D1 and tumor histologic grade, however it was
not statistically significant. Tumor size, axillary lymph node
status, p53 expression, and c-erbB2 expression were not
correlated with cyclin D1. (J Korean Surg Soc 2001;61:
479-484)
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(histologic grade)x= 47 Oﬂ, p53 1t 04 o 1601] c-erbB2 ﬂlo‘j%
17|l A] ZA = ek i 3kRE9] 71EF ol WElgd]
EAL AF7IEA, /154 4 HEVEAE 24
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Microwave enhanced immunohistochemical staining method
£ Ags}o] cyclin D1ol] tfgh wbs o] & zAlslqich
10 nmol/Le] citrate buffer (pH 6.0)ol]4] 20E-7F(5E x4)
microwave oven® & Zx%] 3k & 1:200% 3|A= cyclin
D1 antibody NCL-Cyclin DI-GM (Novocastra Laboratories
Ltd. Newcastle, UK)2. 2 HFA] X g]s}gc}. o|F Dako
LSAB Kit (Dako carpinteria, CA, USA)E A}-&-3}¢] labelled
273l A e Ak
chromogene & & diaminobenzidine (DAB)<S counterstain.©-
Z light hemetoxyling o]-& HF¥-S 3}9it} Negative control
£ non-immune serum .2 3}$3 ).

streptavidin-biotin method & ¢

Cyclin D1 w o] =23} stod Mol 4] Ewal wod Ml (nu-
ol 498 Aoz DA &

\_

clear staining)-S

Aolm A 50% w]utA] faint (+), 50~75%%= distinct (+ +),
1 o] AL strong (+ + +)o & E5H3slglth Cyclin D1 g
d ol wE Foke] (T stago), WAAZA o]
o] EL(N stage), %23 S (histologic grade), p533}
corbB2 WA 47 1 Gl AEZA 454 BE $TE B

Hehelet.
2 o
1 Byl YAEals X

g 2hAbe] od® - 2641 FE] 1941744 xSRI
T AF > 49.50| ek Foko] JdH ety 572 Table
1ol @okslgict. Fko] m7|&= Tlo] 294|(34.1%), T27}
4049](47.1%), T37} 124](14.1%), T47} 44|(4.7%). 3L, He}
2 ZA Ao] B LA 254(29.4%), %A 604(70.6%)
o] tH(Table 1). AICC E5oll 28t gAH 7o) Hx = o
7] 1, 22¢4(25.9%); ¥ 7] 1A, 34¢|(40%); 1IB, 149](16.5%);
1A, 10¢9](11.8%); B, 4od1(4.7%); IV, 1](12%)8] BEZ &
Hojek(Table 1). 42 2483 S5 Wd3ta 5 47
oflol| 4] zAE| o T To] 54](10.6%), T M7} 28]
(59.6%), S5 M7} 14¢9(29.8%)°] Y th(Table 1). 7]E} p53
2182 160d]of| 4], c-erbB2 W} 174]|0l|A] 27} 2 ALE] Q)
om W Ao wel &4, faint (+), distinct (+ +),
strong (+++)0. 2 EFelgla A= Table 10] Q9Fs
Ak oA2EEZA & UE ofie A BAE e

Table 1. Details of general clinicopathologic characteristics

n % n %

Tumor size (n=85) HG (n=47)

T1 29 34.1 I 5 10.6
T2 40 47.1 II 28 59.6
T3 12 14.1 I 14 29.8
T4 4 4.7

p53 (n=16)

Axillary LN (n=85) Negative 10 62.5
Negative 60 70.6 Faint (+) 4 25.0
Positive 25 29.4 Distinct (+ +) 1 6.3

Strong (++ +) 1 6.3

TNM stage by AJCC (n=85)

I 22 25.9 c-erbB2 (n=17)

A 34 40.0 Negative 1 59
1B 14 16.5 Faint (+) 3 17.6
IIA 10 11.8 Distinct (+ +) 0 -
B 4 4.7 Strong (+ + +) 13 76.5
v 1 1.2

= lymph node; AJCC = american joint committee on cancer; HG

= histologic grade.
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Z AYE P A 464(54.1%), faint (+) 119](12.9%),
distinct (+ —+) 59](5.9%), strong (+ + +) 23¢](27.1%) & A
2| okA] Wk §-L 459%% th(Table 2).

2) Cyclin D1 25lE BX

Cyclin D1 4882 4] o] 484](56.5%)%)3L, FAlo] 37
of|(43.5%) % vrelkon] 4 wEe Hel Fok 47
faint (+) 2061(23.5%), distinct (++) 991](10.6%), strong
(+++) 8(94%)e] H-EE 2 rH(Table 2).

Table 2. Expressions of cyclin D1 and estrogen receptor

Cyclin D1 (n=85) n %
Negative 48 56.5
Faint (+) 20 235
Distinct (+ +) 9 10.6
Strong (+ + +) 8 9.4

Estrogen receptor (n=85)

Negative 46 54.1
Faint (+) 11 12.6
Distinct (+ +) 5 5.9
Strong (++ +) 23 27.1

Table 3. Association between cyclin D1 expression and clinic-
opathologic parameters

Cyclin D1
Vaeiables Grouping p value
Negative (%) Positive (%)

Tumor size Tl 375 29.7

T2 45.8 48.6

T3 12.5 16.2

T4 4.2 5.4 >0.05
Axillary LN Negative 70.8 70.3

Positive 292 29.4 >0.05
HG I - 20.8

I 65.2 54.2

I 34.8 25.0 0.067
p53 Negative 62.5 75.0

Positive 34.8 25.0 >0.05
c-erbB2 Negative 12.5 -

Positive 87.5 100 >0.05
ER Negative 63.0 37.0

Positive 48.7 513 >0.05

LN = lymph node; HG = histologic grade; ER = estrogen receptor.

Cyclin DI W&ol wpE ol ~EZZN FE&A Wl ofF
3 ol AAREe] B4 ARE EAsCH
Cyclin DI W&@#} Feke] Z7], AR ZA Ho] of &,
p53 W& 9 cerbB29] W o B= o] AP
0.05)(Table 3). Cyclin D1 Wiz} z2ehd SFube] o
oBZ BA A cyclin DI SAQ Fakoll 4 27
57 Io] 0%, II7} 65.2%, 17} 34.8% %3 AL, cyclin Dlo] <k
Aol 7 9ol =22 S [o] 20.8%, 117} 54.2%, 17}
259%% cyclin D1 FALAI} £ =Z3H 53 3
#H Ade A Hot FAR foAL fltkp=0.067)
(Table 3).

Cyclin DI %8 AEol w2 o227 584 F4E
& 2w cyclin D1 €4 A] 39.6%, faint (+)A] 50.0%, dis-
tinct (+ -+)A] 55.6%, strong (+ + +)A] 625% % Z7}s}o]
(Fig. 1) cyclin DI 2813} o ~E27 S8 Walz} B2
o] glovt FAH FoA A= AslsldckP>0.05)

707
62.5

60 55.6
50

39.6
40

ER (%)

30 1
20+

107 p>0.05

Faint(+)  Distinct(++) Strong (+++)
Cyclin D1

Negative

Fig. 1. Estrogen receptor status according to intensity of cyclin D1
positivity (ER = estrogen receptor).

Table 4. Relation between estrogen receptor status and cyclin D1
expression over than distinct (+ +) (negative, faint versus
distinct, strong)

Cyclin D1
ER p value
Negative Positive
n % n %
Negative 50 73.5 7 41.2
Positive 18 26.5 10 58.8 0.019

ER = estrogen receptor.
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(Table 3). gFH cyclin D19] %A 7|58 FE5&E, & dis-
tinct (++) o] ¢ & AEFrote] Al LERAN 7 EA FA
£319] BAE $AHR A3} cyclin Dlo] 7l HRY5F
oAl S84 W] folshl 27k
(Table 4).

=0.019)

el

il &

XA 713t W nke} ZEo] cyclin D1 o2 ko] g
3 RePell gloj A Fasdtk Al F7] 24 b Aot &
3] fHkQtollA] cyclin D19] #}3% ¥ (overexpression) Q3
oqulE 7HAH AR RA Y FaoA 3 o 3R
E3e HAAGol gk o] FAEe] Haw gl Cyclin
D1¢] #3317} ER YA =9 A s}o] Takano 5(1) 117
B et A4S e & cyclin D13} cdk 4ol tiaiiA]
o] 22 3}¢ o M (Immunohistochemistry)®} PCR (poly-
merase chain reaction) W& o] £-&}o] ¥} 3% & (overexpres-
sion) AEE BEAs9=d] 3H219] 31.6%01 4] cyclin D1o]
HEEE 1,2 cyclin D13} cdk 4, ER kA )] <on|
U FABAE Hlew odk 49} ER A Eo= A%
Aol glgekar B aslgick o] edFofl A cyclin D1 #3%d
3} o oAt fRA o] §loler cyclin D17} edk
48] HFHL BF o3 8= JAE §lodek 28l s
<+ el 20~80% A XA cyclin Dlo] ¥ Hv}
I skglom o3l Xol= Wl =% 3}l AgH ¥
Ao F5ret #7158 Aol wiEd Aeolzt skl

Barbareschi 5(3)2] R ol &3} 6492 ket 3z}
F 24%°lA] cyclin D19] §-47} FFo] vebytar, W =
7 3}et g T3 BEA L 3HAS 50%0l 4] vERske).
ol 3t A FEI child A3} EUAE cyclin
DI chulzl o] #xde] fAz FF Fab oy} v 7
Holl 93k Zlo]w ERQ| kA ub3-3t Ao gl& Zlolzt
3 Hasigleh &, £ ER FAe] E2 cyclin D19] 5
5 FAsHA 4E 2gsk= Zlelg) sk3iv} Dickson

& et oF 15%0lA] cyclin DI 42} F3o] A
Wil oF 40%0ll4] cyclin D1 gheBA o] FF & o] vhelyk
b B sl eh(5)

34 cyclin D1 gk o] #3533} ER A 27t 34
o] glvka Hagl F3% Sh+vl Frierson 5(6)2 557 9
A4 Bt Aol A 35%2] cyclin D1 #E ST} 15%9)
AR 2ES Hasgs B2 aFAdsa B1e o
%, ool QIm Abel, ERPR b4 ol zAord 53
(Histologic Grade)¥}= AdZAlo] 9lglom Feko] =7(T)
o qlabgol sleba wasigle). %, Feke] 2717} 2 em
ujghel 157 FoF % 1472 cyclin DIoj ofat W] =
2 she} whgol £419 W, 4 om o] 4] 127 e] Fok %
79 b4l wheE viEhil.

=
)
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Cyclin D13} z=jeb gelekel Paidel dlalA van
Diest 572 148%2] A4 S 8412 A717 34
Baslgda L Ay =2 A =3 mitotic indices (mean
nuclear area, mean nuclear volume, mitotic activity)@}+ 2
A2 o134 (negative correlation)-g ¥ 9l o ER¥}+ ok
Z ABA(positive correlation)S JEFH-E FHalslgic).
3] 2234 g (histologic type)2t 73t AR LERH
=l £ ¢S (lobular type)oll A B2 HIES] IFHE B
Ak Ao g cyclin D19 #FHL 233 5ol
g2 B3l £ 49 9k (well-differentiated, lobular type)
ol HIE7F Eokem ER A 23t A4S 7Hlx
Nepelz Ao} Feoko Fv|eke BAIZE gk el
¥ FeAE gty Basgich. Oyama S(9)%

Z39kE9] 80% AEA] cyclin D19 BFH&
w A2 FFo] HEF ] Ae| ¥A Fha ki

4 oXx o

AR FY AAE o] &34l cyclin D19] F¥-E L4313
wl, 27 A A Aok dAHL 5% BEAL
519 = 37%(72.5%)°l A cyclin D1 wied kA wl-&& B
Qe wi BER S5A G4 v g= Aol 9
P FET o|sle WEF(ow or intermediate nuclear
grade) kol 4] 80% o], ol <4 E-2](S phase fraction)o]
15% o]slellA] cyclin DI E&o] A Velkg& 2<ls)
Atk &, cyclin D19] F3o] T4 Axe] T4 AXEH
A4 JATE Ao FESek Mclntosh 5(12)2 Al
2L thZE A (monoclonal Ab)E 939 9] §-ulQ} 3}x}o)
me] =27 3het A4S 319 =l 28%0l A cyclin D12
E3o] £AE 9 cyclin D1Z} EGFR (Epidermal Growth
Factor Receptor)t} pRb (Retinoblastoma protein)¥} 7ro] 3
45 297} cyclin DIgk ERIS Fobueh o7} pu
tla Haslgdrl. Zhang S5(13) A E$- anticyclin D Ab
£ B4 3Hl AR % 35UEIINS FUs Sl
A cyclin DIPRADI §0749] HE o] vhehgkon] 471
A} ZZ-2 Southern analysisol] 9]+ Ao & 31219] 17%
ol A Bl Hastgict = o £} (high grade) FoF
olA o] ZE F2 dGAS Felsila vEF 4o
ZA A= AAEA gbe o' Hol ok EAHtu-
mor marker) 4] cyclin DI/PRAD1o] 83 Zolz} B
et

o] 9lol| = Ak ¢H(ductal carcinoma in situ)ol]A4]2] cyclin
D1 ch o] #xdel sl A3 £ Eel e,
Umekita 5(14)2 332 NSk 578 9] 3kx} F 4178 (72%)ll
4], PIC(predominantly intraductal carcinoma) 449 <% 227
(50%), -84 A-<H(invasive ductal carcinoma) 927 = 407
(43%)°l1A] cyclin D19] #3385 Haslgly v g4 7}
3] A (ADH, atypical ductal hyperplasia)t} UDH (usual ductal

2



MSZ 9] - RN Cyclin D1 Zsi(ll 2 HAEZA S8l SHS0 WSt 172 483

hyperplasia)ell 4] = cyclin D19] F&o] vtehba] ka5
wasgleh weln BTNl 2 SF o
2EZA &A% v de A3 AL gleka §19d
th. AFH o2 cyclin D19 HEH> ¢ Wy 27| gHAl
oA Feg &3 o A 5o #duHetlow-grade
DCIS)3} n|g¥H4A A (ADH)E ZHsi=dl Tgo] 2
ZAola} Basleleh.(I5) , Gillett S(16)% T3St 36
 F 23%(64%)lA] cyclin Dlo] #EH= AL JFA &
e gel 24 BhEd dlaERA F4 E43
= ddA ol gleg Hastlch vgdAd FPA 9% 5
1ol Auk cyclin D19] ZtEdo] FRI=d=u], o] wEst
cyclin D19] SHEHE g U 2700] Fog RS W}
I Hasgieh Vos 5(17)9 F3 oA R 333 Hghel A
cyclin D18] FE 3ol i3k v]23k A5 Hasgich(19)

Cyclin D13} p53 F31 37} A4 ol tfsl| A& Michali-
des 5(19)¥} Bukholm 5-(20)0] 1783+l cyclin D13}
X o] wild type p53 Fokz} iAol 9lom cyclin D1
QA4 223} p53e] EATE lBAe] glekw sdeh
@n 2l o] ddll Byl npe} Zro] F3lr} F£A E
%72 =< (undifferentiated histology)¥} o ~EZA 4=
A SA = ps3o] Aol Ak st

Cyclin D19] of|&3 ZFQ Aol ths}o] Pelosio 5(22)<
A=A Aoln 4% F H2H NS WL 1807
o fuet BAE A% 22 B3] CDS6 mono-
clonal Abg Wl =7 3} AAE APty E=d 70.1%
ol A cyclin DI #FAZ RISl TE2E FE&A| 27
oF oJu] e ARA S FAssict 2|3 o]H3E cyclin
DI w54 FAES 6ol Al Sl AL Selapse-
free survival, RFS)e] A3} odxtAlo] glor) £ AHEg
(overall survival, OS)¥}+= F-Islvta R uslgch =, F
WAl GolAE cyclin DIo] Edlo] Aot ZA 4,
T4 A719 v Eo] T3k olFlAtol} F AYEEoNA
kol Fubel ol A Fasjeha sl

Y, Gillett 5-(23)0] 3459 9] Fkot 3AHS ez 2
AT AF 50%lA] cyclin D19 #33& Yeblla 55
5 o] A AEE MR FFol FAISA AN F
opuch FHAEET 3 AEgol ¥ £ Aew Wz
th B & dA) SAJo]H A ER 94 HS £4] %
F% I ol cyelin Dio] M@ R 4o 7
S pRb -2 ThE $Ae] A% Eedilols}t Qe
], o] 3t Zlo] AEFo Faslrta Huslgict.
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