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The Significance of p27KIP1, MIB-1, bcl-2 and p53 Expression
in the Differential Diagnosis of Follicular Adenoma and
Carcinoma of the Thyroid Gland

Mi Seon Kang, M.D.,” Hye Kyoung Yoon, M.D.,"” Sang Hyo Kim, M.D.,”
Ki Young Yoon, M.D.,” Choong Han Lee, M.D.,” Kyung Hyun Choi, M.D.,”
Bang Hur, M.D.,” Mi Sook Roh, M.D.,” Sook Hee Hong, M.D.”
Department of Pathology” and General Surgery,z) Pusan Paik Hospital, Inje University, Busan, Korea

Department of General Surgery” and Pathology,” Gosin University, Collage of Medicine, Busan, Korea
Department of Pathology,5) Dong-A University, Collage of Medicine, Busan, Korea

Objectives : The most important differential point of follicular carcinoma from adenoma is capsular invasion
or angioinvasion of follicular cells. Serial sections for examination of levels of tumor margins are necessary to
watch the invasion. However, the interpretation of capsular invasion or angioinvasion is sometimes not feasible
on the routine staining of tumor tissue. The aim of this study is to evaluate the clinical significance of expressions
of p27KIP1, MIB-1, bcl-2 and p53 in differential diagnosis of follicular adenoma and carcinoma.

Materials and Methods : 16 cases of follicular carcinoma and 26 cases of follicular adenoma were entered
on study of immunohistochemical stains for p27*"', MIB-1, bcl-2 and p53. In carcinoma cases, correlation
between the above markers, patient’s age, tumor size, infiltration pattern and metastasis was studied.

Results : p27°"" labelling index (LI) of follicular carcinoma and adenoma was 4.89+£6.92 and 14.52%
9.17, respectively, but there was no significant difference between adenoma and carcinoma (p=0.2560) . MIB-1
LI of carcinoma and adenoma was 4.1113.89 and 0.80 £0.75, respectively, and MIB-1 LI was significantly
higher in carcinoma (p=0.0000) . bcl-2 expression was seen in 2(12.5%) of 16 carcinoma cases and 13 (50.0%)
of 26 adenoma cases, and bcl-2 expression rate was higher in adenoma than in carcinoma (p=0.014) . In one
adenoma and one carcinoma case, p53 expression was noted. In follicular adenoma with atypia compared to
adenoma without atypia, lower p27“"" LI, higher MIB-1 LI and lower bcl-2 expression rate were seen. In
follicular carcinoma, MIB-1 LI was significantly higher in invasive carcinoma (p=0.045) and was relatively
increased in tumors larger than 3.0cm, showing angioinvasion and distant metastasis. But p27°"" LI was
higher in cases over 40 years old (p=0.008) and with conspicuous capsular invasion. There were no positive
correlations between expressions of MIB-1, bcl-2 and p53.

Conclusion : MIB-1 labelling index and bcl-2 expression could be helpful for differential diagnosis of follicular
adenoma and carcinoma, but p53 showed very low expression rate and no significance in differential diagnosis.

FAIAAL : Zn)Ad, 614-735 FAERAA) BART S-S 633-165 QLAthekm oxjoyst BAalei e s vyl
A8} : (051) 8906636 - % : (051) 893~9322 E—mail : kingkang@intizen.com
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p27°"" labelling index reveals decreasing tendency in carcinoma compared with adenoma. MIB-1 LI was
considered as a poor prognostic marker in follicular carcinoma, but p27*"" LI was higher in carcinoma cases

over 40 years old with showing conspicuous capsular invasion. Further study for the significance of p27

KIP1

labelling index in follicular neoplasms is necessary to evaluate diagnostic value of follicular carcinoma.

- KEY WORDS : Follicular adenoma - follicular carcinoma - p27<*" - MIB-1 - bcl-2 - p53.
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apoptosis
T7F 28 Foltp P,

AF) WAL TR FH ol o8l ol MEY F
2o STHAY F-2 Avdo] TAHE 23 d#Ae) 9o
o” M FAL cyclin® ¥59} G435t o) 289
. 242+ cycling Bo0)A Q) cyclin dependent kinase
(CDK) ¢} &7 E&AE gAgozn ased?? cy-
clin B/CDK1 EgHlle= AE7F G271904 M2 AYst=
Z ii7)ske A8S 3k cyclin D/CDK4, 3& cyclin D/
CDK6 E&Al= AZ7t GlolAd S7]12 skt $23%
&L ). o]% cyclin®} CDK E3Al= Qilsle] 23
A3 NEEY, DNA B4 Sof Bojsdhs gy &

WAES FASAIL ¥, cyclin®} CDK E3Hl= CDK
inhibitorel 2}5te} g0} AA ™ CDK inhibitors T3
A, 7153 Wl wet F 7R Foz vtk p27 e
p27°Ft pE7EE28L B cip/kip 7ol €381 cyclin D, E,
A—dependent kinaseS z}z} whsljste] A7t 2152719
G171eA S712 Rshe R& "ot Axe] 25 AT
th geA k. odg) dAF-EolA p27 o] Eart vh
A 1539 A8 HEE Hol: Y, dige?,
ARl ANAY? Folx WA B@= e p27t™
o] B L AF A 2 oTol AAETkL B
2] 9t} Tan 592 lem vjuke] =77} A& ugt
Z0] A% p278te) wie] 7Aad Al E odF
7} Vol AT7ARE RaE]E itk 2] Qan
93 Lioyd B9& A4 WRHIA 249 p27"F ai
o] Fok 2o U3l F7lslo] glom o|=H p27iFie]
WA 22 oA R Fo) ddel] {83 BAAE
AHEE 4= 9lE ZlojEka Bkt

MIB-12 A329] F4%e Uehle 3AREA A4 &
E F A AEFY G, S, G2 2 M7e] 2=
T FA7)E SR ke HFIAE gile] Aoyt
MIB-1& FA71E AYd BE AEF7|dAM ddHER
cyclin, CDK, CDK inhibitors-#} @3] M3 2%
& B 8381k 19924 Cattoretti 5170] et ¥
22 MIB-1 Fd& AX|sh= AEL MIB-1 A
£ w33 o]F MIB-12 dazgstddo g o] =
8o A Hgst] TR IR FATE SH
o gz o]gHx itk

bel—29) p53-& apoptosis©l] #osl= FR3 FHAE
A bel-2% 18 AAA 9 detel X8t apoptosisE
oJAlshe e st ¥A Y=ZFH BREZFY F=F
£ Yoyl FAREA Ae B ol Y, APAP,
BT Sof uhAgEt ool oEigis AFQiAE Ba
HRek p53 FHARE 173 GAA] Dot fRs ¥
HH p53 Azt <& AFE ph3 DL opgF el vl
3 ul¢ AP AREA AR Mo FHH) 1Ez
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p53 FAAF AME-S &AHEL. DNAE QIA|ste] AZF7)
20

£ AXAIZIEZA DNAVL B2 7135 AlgsiAy &£
T o) T4 4 9%F apoptosisE FAAIIEEH oF
AA FAAE 2Lt DNAY &4)o] Q1S = 93]
FF TS Fdshs Aoz dHA glomPE oy
UFelA 71 &3] wbdgE fala Holz kel gk
ole] & A7E ke B ¥ OEa o FAF A
FollA AEY S By EARQ p277, MIB-13}
apoptosis®] FAe] #ASE pb3, bel-2 FAAY 2
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% (invasive carcinoma)® &
FEE HRHY T A 21029 e A2HA
S A9E AESA ¢ (minimally invasive carci-
noma, encapsulated carcinoma) 28 TE3IGITE £k A4

Ao F#9 A% ol A3t Fehyolx BR= I

Mo FoF o] fiaslo] glom Fo Ao THE ¥
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o] IAHA dwA FRlEgion,
(solid), &5 (trabecular), 7|41 o ZA¢(microfollicular)
o] 4% Fre BolAY FAREE] #EHE A5 4l
AP s Hole Aox WAt

FPAEZ] 154
3L

Z M 7Pg diEA”l s EEoRNE A% A
AL Ao p278 MIB-1, bel—2, p53ell gt U} &)
£ o]&3te] HWAZAS AN (LSABY) & At

7 o) wel BEES 4pum 779 AL fE &
glo|=of A7) 3 HetEE %9 $F 100% xylenedlA
07 23] & e AT AYQ dIFEE 1083
& AN F FFFE AFsslt 3 EE $st
o] 10mM citrate $%:91(pH 6.0) o] £8°]=E Y3 mi-
crowave 2§ o] &9t HlekE 7} 30% IskrAg
7F 919 HER 40 g 1087 Helstel WA
peroxidaseZ x5t & Tris buffered saline (10 mM Tris,
150mM NaCl, pH 7.2, o3} TBSZ H3h) o2 33| 43}
gt} o)% o] #4L LSAB(Labeled streptavidine biotin)
kit o]€3t1 1587} normal gout serum< 2% 3
p27""" &) (Dako, Denmark), MIB~1 34| (Zymed, CA),
bel—2 &4 (Dako, Denmark), p53 @Al (Dako, Denmark)
E Zt7b 1:50, 1:30, 1:50, 1: 8022 gAste] Az
ot & AgoA 6071t HHSAIZTE TBSE 10+-7F 341
FAIEE & 23} 84|91 horse biotinylated anti—rabbit 1eG
(1:50 in TBS, Sigma)& H-2elA 30%1F W-EAIZ T
TBSEZ A 3aH =48k & sireptavidin® @ 220jA]
3087 wHeAIZ) & TBSE A48k AEC (amino—ethyl~
carbazole) & 10~20%3F A& @A}, Mayer' s
hematoxylin® & thz A A3}71 Crystal mountE A3}
o] Bt & AUt oA dix FES dAEHA did
TBSE ARt 918} 54s whio® FAssgith

:‘_1‘)—‘

4) HYSISIRR| Mo Tis
g FAFoR Aoky HEA 22 p27iTI MIB
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o z4 SR J® APs 3~4709] 4008 Aok
oA 100070 FEAELE Alo] 1 Folld FAANS
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bel-2 5% o149¢] FRALFY ALAAH Hae
2 WEgE F9E POz BEHUOH, p53e FA
29 o] Blglo) FRAXY el FAaA HLo=
QuE A3 PYo PSS,

5) 30} BN 2 FHAF
A T XA} AFolM p27°F BAH59 MIB—-
1 FARAFY Aol t—testE AHEdto] B o,

bel-29 p53 wle] WAl AolE o) Fsk] Ma
olgalgit BE B

ntel—Haenszel Chi—Square TestE

A2 PC~SAS X2 1% (version 6.12) 28 A|3&}gich

A7 YD}
1. 4¥8 AH
AEA ET ATA AE F 426) = A=) 389, ¢

o 5
A7b 442 e on A gFoE vy B
AXY HAFoE JAdd IAES A FA] P dFL
77t 38.7419 40.4M2A o)S HolA] ekgtet,

99 FF A7)= ¢F0) 3.9cm, AFE 3.6cmOE 3}
o7} AQom AXA} IF 169 ol F&A Hxd A
AE ABAE 34 BF GAZS Ho] AHe #EER
oJ.o]-q_

¥ F 169 F 290004 FAZ Q77 AR
Ao b Z712 dFAHJE, o1F 1o F
3 FAR] FRIE 9 yR7 o] Holizo] AFEY S
5 16l FFAEAME AF2 Aojg A7do] #EE e

284 dFol 5ol en vwA|
114e Ul/‘ﬂ%" d GFolgit. 166 F @A 19904 ¥
o A 4 S FHE EW J& 4p0] uEdy
Utk AEAF A 264 F 690A vldYA o] #F

1) p279 &

OFA} U|ATFO T ARRS HEA
g5 dojuta e 9EF4H (germinal center) oA
p27K1P1 o] WHE]R] orgkoL)t N E FAo) HE ¢

MEX) 2 (mantle zone) &) ABITEC] o= p27K

W o] 7lokAd whg-o] FaE gt}

AxA} AFolAel p27 BRG] HHL 14.52+
9.17(84 : 0.6~33.00 0130tk AXA PN p27 &
AR G2] HL 4.89+£6.92(89] 1 0.0~21.3) EA A%
& Aol vla] A8 st oy (Fig. 1) SASH &
AL AATHP=0.2560). 26%12) AFAF AF FofA )
AN 248 Bole A4 p27! BXRAF7} 1053+
7.39(49 : 3.0~20.3) 24 HAEA Ao ¢= A4
15.90+9.60(84 : 0.6~33.0) ol Hlg) Axsto o
Al SAEA fo13E IAtH(Table 1).

2) MiB-1 &2
p27 P W E Y ERTOR AR WEM 2
A2 o 2FAelrM MIB-19] Hdo] W3] #AH o

zAo)] AL FHo]

mi rlr

Fig. 1. High p27 (kip1) expression in follicular adenoma(x200) (A), and rare nuclear positivity in follicular carcinoma(x 200) (B)

(LSAB method).
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Table 1. p27KP! labelling index (L) and MIB-1 LU in follicular carcinoma and adenoma

pP27KP1 MIB-1(%)*

Diagnosis No of case Mean+SD Range Mean +SD Range
Carcinoma 16 4.89+6.92 0.0-21.3 4.11+£3.89 0.4-125

Invasive 5 10.90+9.69 0.0-21.3 7.06+4.48 3.0-125

Encapsulated 11 2.15+2.83 0.0~ 83 2.76+2.88 0.4- 8.0
Adenoma 26 14.52+9.17 0.6—33.0 0.80£0.75 0.1- 21

With atypia 6 10.53+7.39 3.0-20.3 1.48+0.96 04— 2.6

Without atypia 20 16.90+9.69 0.6—33.0 0.60£0.60 0.1- 21
* 1 p<0.05

Fig. 2. High mib-1 expression in follicular carcinoma (x200) (A), and rare nuclear positivity in follicular adenoma(x200) (B) (LSAB

method).

WEA oM P AL 7 A

AEN ¢F) MIB-1 FARAFS] FiFS 4.11+3.89
0.4~125)2A 3¢ A% H7 0.80+0.75(0.1~2.6)
of vjal &Jm|SIAl 32 (p=0.0000) (Fig. 2), ¥4
A7 Holy XA A% MIB-1 EXXF:9] HH2
1.48+0.96(04~2.6) 2 wIAFY 27& Holr o=
7299 B 0.60+0.60(0.1~2.1) ¢ Bl& Egro} ZA
84 9o+ qItH(Table 1.

3) bel-2 A ‘

bel-2& XA B 1690 F 241(12.5%) oA, oA
A% 2690 F 134 (50.0%) oA A Whg-& Ho] ¢
A9l go] dA3] W3tk (p=0.014) (Fig. 3A, B). H|
AHA 28 Bole oA} ATl bel-29) g go)
33.3%2A HAYY 27L HolX = B9 55.0%
o "la| wotou FAEH o= Aoty FaA &l
A bel-28 o] 20.0%2A RAREAR SFAY

9.1%9) B3] 238 Zgkor} o] A EAIEE 2= ¢
ATH(Table 2).

4) p53 &8
p53E AXAL F 16909 XY HF 269 F A
Lofofl At okdol Tt (Table 2).

5) p278 MIB—1 EARISQ Ay
AZAF ME g o FAF QL)X p27KIP1 FARAFE= MIB—

1 BAXF¢ wlEehs FdE B30 0=-0.32).

Az p27"" 2 MIB-1
g5 1} °1|U°|Kt9t°| s

1. BRe AF M2 ARY
A gA] Bxke] dAEo] 404
ol dold 3

njwko) gl -2} 404
Qo p27"F! AR FHe B 1.4+

- 143 -



Fig. 3. Bcl2 expression. Positive reaction in follicular adenoma(A) (x200), and negative in folicular carcinoma(B) (< 200) (LSAB

method).

Table 2. Expressions of bcl-2 and p53 in follicular carcinoma
and adenoma

bcl-2* P53
Diagnosis No. of No. of positive  No. of positive
cases cases (%) cases (%)

Carcinoma 16 2(12.5) 1 6.3)

invasive 5 1(20.0) 1(20.0)

Encapsulated 1 A o( 0O
Adenoma 26 13(50.0) 1( 3.8

With atypia 6 2(33.3) 0 0.0)

Without atypia 20 11(55.0) 1( 5.0

* 1 p<0.05

2.1(0.0~6.7) %} 10.7£8.4(1.3~21.3) A4 404 o)o]
A FolM E=Hp=0.008). MIB-1 ZEXAFE 404
plRROIE oA 4.1+4.1(0.4~12.5), 404 ool
oA 4.1+£3.9(1.4~11.3) A4 =7} ¢t (Table 3).

2. 09| An[efe Ay

F3E A7) Wl 3.0cm ]2 3.0cm oAl o
22 Uegled F 9] p27f 8A4R57) 4.9+7.6(0,0~
21.3), 4.9£6.9(0.0~21.0) 2A z}o]5 Holx| ¢kgko
MIB-1 EFAX|E= 399 A7]7F 3.0cm olAtold 7
7} 4.5+3.8(0.4~12.5) 24 3.0cm u]o)gldl 7o
3.614.2(04~7.7 0l vty kot FAFH FA
< QIIH(Table 3).

3. mo X BayaNe Apy
£ 3

ZA 4F 169 F F8A ¢F 549 p27iF! %A

A9 FFE 10.9£9.7(84 : 0.0~21.3) 2A #AZ&
3 BFMS 2.212.9(0.0~8.3) 9 Blg) 238 ERO
U BAIEHE 99 gtHp=0.122). MIB-1 #AAF=
AeA oM 7.161453.0~12.5) 24 vlAFEEAR &
Z(2.8£29, 04~-8.0 ¥ g9UA  ES
(p=0.045). BB ao] FFHAPD Leo)A p27"! E
AA L= 5608 XA} oFF AA|9 HE 4.99 Hl§ <

7k E3kow MIB-1 ¥XAGE 11.302 Bt 4.19) vjs)
2R ESit(Table 3).

4, YHTOetY MY

1699 ZF &5 Sl d4-olg BYA 249
p27% A A5 21.37 0.00151eH, MIB-1 EAA
T 11.39 12524 AAF 4F A9 Ft 4.1 H]
&) FA3] =UTHTable 3).

AT AEE AT A BTN ST}
3] gelol} BEe Fadks A7E BIslelo o) of
g fedE E3o)d U5 ZAERS Astolol T
ohet oleislel 4T Aol Aol B, 14
oE BTET QXA PES AT AFoR oA 3
92 WS ofelen 53] uke] Y] FsA Y
olARed e A Ad] ojeigo] olnk. ol A
Sl BARE S QA oEN 9ES B 4

b
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Table 3. Correlation between prognostic factors and p27¥P1 LI and MIB-1 Ul in follicular carcinoma

P27KP1 (%) MIB-1 (%)
Prognostic factor  No. of cases  Mean=+SD Range p value Mean=*8D Range p value
Age
=>A0yrs 6 10.7+8.4 1.3-21.3 0.008 41+39 04-125 NS
<40yrs 10 1.4+2.1 0.0- 6.7 4.1+4.1 1.4-11.3
Size
=>3.0cm 9 00-21.0 NS 45+38 04-125 NS
<3.0cm 7 0.0-21.3 3.6%£4.2 04- 77
Encapsulation
Invasive 5 10.9£9.7 0.0-21.3 NS 7.1+45 3.0-125 0.045
Encapsulated 11 22+29 0.0- 8.3 28+29 04- 80
g3ty ABA o AGE = Qe HUHAQl Aol B otk ol p27 A4S @0l post—transcriptional
Q3 levelolx] 225X transforming growth factor (TGF) —
oM T WAe zelo] Y AT A&A 4 g9} 2 AHREUARRE inhibitory cytokine’s] 23
Bl dgt ole MEF7|E 2Hk= cyclin, CDK(eyclin - 4= 23} ABdE 7MRACE FHHAH, West

dependent kinase), CDK inhibitor?] ©)43} A=Ak &,
AE) e FIA7)E cycling #do] F7FsAL Al
¥ A4S JAA)7)= CDK inhibitor?] A7) 99
shAs dgAdo) itk p27°Fl& CDK inhibitor 24 2+
atod A S AAsH, Bgo) FAE FHY AX
oA F2 ddEE 2 AEE GO7]) HEA e 9T
& o7 &) p27iFle] trsAt dAY s
A Aol AEe] Aol SR Ha, ol oy 3
A 2719 F4 52 o] w-g- %E’Jﬁ ¢S
N G 9 FFRA A p27 ! gule] uela} A%
%:élo] H}H]a]"’“:} oA gtk Lloyd 592 14
oRgollA 9] p275t! wEo] ok A gk niE] Qu)glA
28tk n Buskglon, Wang 52L& cycling kg
o] Obﬂ Zok__ H]-)\g}\]7]‘— “one hlt”i}\i ;d-qg_o}.u:] 017]
o p273%} & CDK-—inhibitor7} “second hit” 4] &g
sto] MYWHSIE Yo 7vhs 7HdS AASISIT Erickson
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3 &3k Katoh 572 MIB 1 Ex] 2
Z Ao nj§] AXLAL MdFIA
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FEA FFellA w3tk skl
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318 F7hst e FdAske ke A9E Byow
2 ol digt A77t o Bed Ro7 AlgEdh
Apoptosist AN B AZAEFY g =2
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