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A Study on the Relationship between CEA Immunohistochemical
Findings and Expression Rate of PCNA and Clinicopathologic
Factors of Colorectal Cancers

Kwan-Hee Hong, M.D., Byeong-Min Jeon, M.D. and Jong-Ik Kim, M.D.

Department of General Surgery, Pusan Paik Hospital, Inje University

Immunohistochemical study was performed for CEA staining patterns and PCNA indi-
ces. And the relationship between immunohistochemical findings and well-known clinical
prognostic factors on the purpose of the clinical usefulness was evaluated. In forty seven
cases of surgically removed colorectal carcinomas, the results were as follows; CEA stain-
ing patterns were apical (17 cases) and cytoplasmic (30 cases) type. Carcinomas with cyto-
plasmic pattern for CEA revealed more advanced Dukes’ stage and more undifferentiated
type and higher incidence of lymph node metastasis and were correlated with increased
serum CEA levels. But PCNA indices showed no correlation with the Dukes’ stage,
histologic grade and CEA staining patterns. The cytoplasmic pattern of CEA immuno-
histochemistry may be a useful marker suggesting more aggressive biologic behavior of
the colorectal carcinomas.

Key Words: CEA (Carcinoembryonic antigen), PCNA (Proliferating cell nuclear
antigen), Colorectal carcinoma
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9] Gt oJ8] 7HA FAAE 7+ Ao
Aol tigt At ofF] kx| Zeld

ololl Azt FEE dojR 4799 AAA Q)
Z7 8] FAAFNA mA=Z 38" CEA 4
Aok gt ofe] d4HelEH dAETS 4T
Al sl ZA SRk}, mEdt M EFA] o] 1
T4 dAE 4 A9 HdxE FHE e
F23 AT A Jdom HAAGY] NEF
Aol B ATE 4 dPE =% 4
G4 o AR E 2RI 2 BAo
A A2x55 QiAer ety AHE o] &3 pro-
liferating cell nuclear antigen(o]d} PCNAz} 3h)ol|
3 WA= W E o] 83t AFE =8
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B8 CEA wWo=z=72313 Moy ZZTH
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g7 CEAX& A HAZAEHE o] &3l
v A4 HIE 5 ng/ml o)slE ik
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Ro, AR AGET HAGFo 2 BFet
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4799 setwl 2502 RE 4 mFAY A

£ olo] AeTew HelH felsviolse) 2
Al7]13L 60°Ceoll 4] 2X| 7k whx]gt & xylened} 90%,
85%, 80%, 70%, 60% A|QLI &2 gulelsl g
g stch HAA peroxidase?] kg 913
27 30% ISt 9019 v EE 4
9l golo]] 1087} X}2|s}aL Tris buffered saline (10
mM, pH 7.2, TBS) 2 & A8}t 2 & T2
d 3gez zAW 23od YU =gy
23l 1% zinc sulfate (Sigma)E- ZE3& 3} citrate 43
MN(pH 6.0)o] BT microwave 2E-E o] L3s}o]
SEZF 3 shgdstsick. =29 Aol uigt v &
o]F ubtgg AAstr] Hsled 0.5% normal goat
serum (Vector)S {3+ TBS Slof 3087+ 4L
ofl A HEGAIH T I 3 AA3AQ] PCNA(PCIO,
Dako)Z 1: 35002 3] Aste] 37°Col| 4] 247 %
Qt HhEAIZ T TBSE 1087 34 A8 %
1: 5028 TBSol| 3] 43}k o|x}a}x|Q] goat biotiny-
lated goat anti-mouse IgG (Sigma)& 4l-2-ol| 4] 30%-
7 Wk A7 3 TBSE 3xbe| SAlskdet. 1 500
o2 TBSel 343t peroxidase-conjugated strepta-
vidin (Dako)& 4294 3087 vl2-A7] % TBS
2 FAIsA ). 0.05% DAB (3,3’-diaminobenzidine
tetrahydrochloride, Sigma)/ 0.01% H,0,/0.01% NiCl,
(Nickel chloride, sigma)”} 3-3-¥ TBS®E 1087}
A-gollA A F e}l PCNAC] gt wbA 314 o)
By ¥ TBSE 2087 43 AlFetgdcl. 05%
normal goat serum (Vector)g ¢-§-3F TBSE 304
7 Aol WMSAZ F 140092 344 CEA
(Dako) UAEAE 37°Ceoll A 2417 B3t wbSA
Zt}t. CEAd]] A&t ukalAl= 0.05% DAB/0.01%
H,0,7} 43 TBSE A-§3}sith. PCNA g CEA
o FAuzE FFEAU] Egd B4 o
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Table 1. CEA staining pattern and modified Dukes’ clas-

H144 H495 1998 —

% o]l A wgteh Fke] mvE HF
4.5x5.5 cmo) 9o}
2§92 AdFo] 430(91.5%), H N
Fol 485N HAFL TEI} AgEo]
1261(25.5%), T65 B3 AgEo] 279)(57.4%),
2 &3k A ko] 446(8.5%) ¢}
T% BA] Dukes ¥7]& Bio] 5e|, B,7} 18¢]],
Cio] 1¢], o7} 204 2] 31 DY} 3l & Cy7b 7har
Wtew F 470 5 YZA AHo|rt 240, 7+ A

o7} 3ellell 4 Q1715 9le,
1) CEA HoZ= 515t o4}

(1) M FEW. ZA A1 H oA CEAZ
Y F= A" E BRe

O HE(Apical type); CEAGI o] 2.2 Wl
upekAnt FrE 7 $-(Fig. 1)

@ MIZEZE(Cytoplasmic type); CEA o] 3
BE ohdel ZIARC ZX WA EER HS
(Fig. 2)

479 oA CEAQA ok o g vpgton]
ol 1741(36.2%), AZEAZ o] 30¢)(63.8%) %t}

A5EY

sificantion
(2) Dukes #7|29] AT A: 4304 = B;o] 3
CEA pattern Stage No. of cases o, B,7} 11e]], Ci0] 14, Cob 26l 2 L}-E}-ﬁ;_fﬁ],
Apical (17) Bl 3 AEA A= Bie] 24|, Bzt 74, o7} 184, D
B2 1 7h 32 uebddch. o] & BT CODFoE 24
o ) AR HPAE BFol EA(4: 3), ALY
Chemical (30) Bl 2 olA & C/DFe] =421 : 9) EbgtH(Table 1).
B2 7 () BZH L 2+ Ho|oto| T MY % 3o
2 18 (17.6%), AEAY F 2141(70%)N A Ys}A o)
P ’ g 2gom ok EANHoE §ol% HolE
Table 2. CEA staining pattern in relation to metastasis and serum CEA
Serum CEA (ng/ml)*
(SEAOE act;em) Lymph node metastasis* Liver metastasis
- O cases <5 5~10 >10
Apical (17) 3/17 0/17 11/17 4/17 2/17
Cytoplasmic (30) "21/30 3/30 7/30 9/30 14/30

*p <0.001
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Table 3. CEA staining and histologic grade in relation to metastasis to metastatic potential

Histologic grade
(No. of cases)

CEA pattern (No. of cases)

Lymph node metastasis Liver metastasis

Well differ apical (7)
cytoplasmic (5)
Moderately apical (8)

differentiated (27)
Poorly differentiated (4)

cytoplasmic (19)
cytoplasmic (4)

2Y7* 0/7
3/5+ 1/5
o8t 0/8

14/197 2/19
4/4

*p<0.005, Tp<0.001

Hoh(p<0.001). A 7 Aoje AFAFYHAAE
301(10%), ¥ AE YeElYA ggton] FAIZ
Ao g {93 Aol HolA 3krh(Table 2).

@) EX CEAx|ete| CiEd: AEAYPANA=
230d(76.7%), A NAE 60(35.5%)ll4 FIHH
2 CEAX|(serum CEA >5 ng/ml)7} 3= gle
o FAg3H Aol EAIHoR F3 2
°o]7} 9% eh(p<0.001). ¥4 CEAX7} A4 H AN
o] ZA%olx ZAY CEAN fAtztells EAI%
A GeAe] itk FZA Aol AEAFH A
214, H¥ellA 362 o] HA] FAIH f24o]
2191 tHp <0.001, Table 2).

(5) =& 2ol L} CEA P4
9 HZE CEAX|9}o| SigtM: u]R3tUFE A
TAHo| o] Yehiol o] § Aololls HAZ
2 FoAdel AAckp<0.05). 3 ZE 2FHH
B35S B9 A3 AELYA YK =
A 8 7+ AolE o] Aste Ao E Vet jlor

CEAIRAE 4L FZA AoloflAnt Hlek F
323 oA AEZAH A 300(60%), HH
A 200|(28.6%)1 A FZA FHolE HHP2w(p<
0.05), 255 E3golAEe AEZYNA 144
(73.7%)7F AZA Hol& B, AHAE 19
£ Ao|E Ho|A ¢kgrrh(p<0.001, Table 3).

zA A B3lsol P CEAX|9te] TAE 4
HEH w3t 4ol EF A CEAX7} 5
ng/ml o|4elQl o] FEEFAT 3 A4
oldll= A CEAX7} FAIGHoZ {23 Xo]
E ¥ vh(p<0.005, Table 4).

Table 4. The relationship of histologic grade and serum
CEA

Histologic grade Serum CEA (ng/ml)

(No. of cases)

<5 5~10 >10

Well differentiated (12)* 6/12 3/12  3/12
Moderately differentiated (27)* 1227 6/27  3/27
Poorly differentiated (4) 1/4 3/4
*p <0.005

Table 5. PCNA index according to histologic type and

defferentiation
PCNA
Type No. of cases index (%)

Adenocarcinoma 43 39.83+23.22
Well differentiated 12 40.78 +20.20
Moderately differentiated 27 40.87+14.71
subtotal 39 40.82+16.32
Poorly differentiated 4 37.83+34.74

Mucinous carcinoma 4 44,15+8.62

2) PCNA Wdls

(1) =338 K8 U 2310 IS PCNA &
8. AQkEo] 39.83+£2322, HHgFo] 4415+
8.622 HUgtFolA EA vetgow AdFE
BilEo wel 2w aEs AdFo] 40.78%
2020, 25 B3} AetEo] 40.87+14.71, A B3}
AelkEo] 3783134745 uiehyich AdEg A
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3 AGEH AR AgdFo] ofd Foz 1}
o] Hlasl Hed 223} opd Fol 3942 4082+
16329] W& HQl Wk A3} AgEL 44)
2 3783134749 WL Ho] B3I} ME
o] obd FollA A Uettou EASHA ofn|
= 8l%ich(Table 5).

(2) Dukes H7|0fl [}Z2 PCNA YEE: Wy B,
ollA] 36.74+22.54, ByollA] 4572, DollA] 5291+
170622 Jelyte}. o3 A/BZI ODEoZ o
Walo] A Zhzb 394211793, 423+17.328
CDTelA FA el ot EAHY oule ¢l
g tHTable 6).

(3) CEA HA{oFAlNtO| C1ZHM: PCNA 13l g2
3740l A4 40.85+18.64, A|EAE(30d])0l A
40.88+17.102. & Jeh} wal g9 xjoli= Ho|x
stk 2 =AH EIEE HQ Ae =3
W CEA oA okit3} PCNA W& §2] xlo]& Hol
A ¢Sk tl(Table 7).

Table 6. PCNA index according to modified Dukes’ clas-

sification

Stage No. of cases PCNA index (%)
B1 5 36.74+22.54
B2 18 45.71+14.52

subtotal 23 39.42+17.92
C1 1 41.7+41.7
Cc2 20 41.21+17.62
D 3 591+17.00

subtotal 24 4231+17.33

Table 7. CEA staining pattern and histologic grade in
relation to PCNA index

Histologic grade CEA pattern PCNA
(No. of cases) (No. of cases) index (%)
Well differentiated (12)  apical (7) 39.14+21.56

cytoplasmic (5) 43.06+20.33
Moderately apical (8) 41.89+19.07

differentiated (27)

cytoplasmic (19)  40.45+13.05
Pootly differentiated (4) cytoplasmic (4) 37.83+34.75

| &

CEA (carcinoembryonic antigen)+= 200,000 dalton
9] BEA k8 71A] = glycosylated peptide 4] 1965
d Gold®} Freedmanol] o]all HA¥ 3 o]2] 94+
4 Aol el B AT Webel Hk 2 %
19691 A4 W gy Pe) wid g ojabqtal
otJzt AR, e ke o2 kA4
£ F7kehe AR WA, Ak ARG B
29 kel Wit 7hx| Hels o, g8 &), X
E ¥ AR A S o] &H 3 e},

CEAS] thAZg S SEAY Aol o8] 4
Bl F93 F9049] 70%7} Kupffer cellz} 7F
AZ ol A, Eallsjolx e 10%4 57 95
o2 wjAdso) A 1 g} w3t 19721 Freed
2} Taylor'®s A7 3Hzte] wHoly FANzZTR
o M4l £S CEARES ZAue] gtzreld
FAE CEAZF A diAdNE Bu), sid=Ech=
Ag FUsle 1A%l GEaNA R
CEAX|: Z7bebiwl A% 4 7Ha%e) 50%0
A @4 CEAX 9] 3718 B9 aguz g
= #2428 Aelizh gl&A €4 CEAX
Z7be AL wmE Aol Aol 23t Rolo] & U
3 F@eA 230 CEAS) A4el Sgchm &
= it} GoldenbergE'oll ojebm] QutA) gtz A o]
CEAell ¥A& 2 79 ¥4 CEAX ¥}
ko) AW BES Uepdcta s, we Fag
ZAe] m AR E WAt glojA] Ak}
27} ok =g CEA7l 9ulyg
S W=l ¥4 CEAX| 9] - =4 A
oW CEAZHo] tl® Feslcta oAz}
Midiris" e AAAGRR 3 Y wmEe =3
CEAZALA] 87.5%0l A &7hA] o)4te] ZAtel] ok
AEE HYATR sl o] o] F71A ZHAE W
$4] CEAS AWEE 59 5
et AELZ S BE AL

FLTFE hFe CEAS Bulste] =4 A gx
CEAX7} go9, B3l5rt G845 ¢ A €
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Z CEAX7} gobE Ba%'*°x 9) 31, Hamada S

T TEE EIe] 2o ¥4 CEAXY}
o Basta gk B dFoldE F5E £
shbat LR 3ktAtelell ¥4 CEAX|7} 10 ng/ml

S 79t AN ES) BlEekL, 10 ngmi
oY wiell FEE EItlA A Jebydc).
G v A 9@d)e 2% g4 CEAXI7L
5 ng/ml o]4to] ¢t HamadaS*& CEAEE 2.9
ol WE Wel2 AN SFE Lhrol Grade [
743 (apical type), Grade IS A ¥ A3 (cytoplas-
mic type), Grade IIIE 7] ¥ (stromal type)e] e} &}
gow nE3} AU apical surfaceolTF A2 o
% CEAV BEW ASE 93 CEAX} i @
5, Grade MY 7] A% e) A$ 123}he B
A gkor 24 HF 92 CEAXE 70.0 ng/mlz}
2 E3ekn ok 2l AT AR Y &
¥o Aol CEAS WH4HY $Ez Ay
%9) 24Ul CEAS] Z8e] ARAY B2 &
& CEAX] el $23 9488 dox 3o
2 AFolAE 22 CEAS) -2 Bt
ATARY F Fo2 o] ZAstgch Wolsh
9] Al BEH CDFL 2 sl & uf Bl
A= d¥el, ODFAAE AEAF] ggkon
FANH 22§28 Mol BYle wY AEQ
FellAl HPE} HAFFol} Moy U4 Eon
W4 CBAX o4 Fohe A4S ¢ & datt
AR RS ABAo] 7Y ) Gy
o] MEAHA B$ Holso] L UAUYY 7}
40l £ A% ¢ 4 gov ol Tankas®
o) A7 Azhsh VA

Yo g nB3gle] FHE gt} n)
3}t e} F 75 (aggressive behavior)o] Holx
Aoz oA ot A¥e TEsheFolA

o)
493 £ FASS HolJIE W 2 AT

¢

e e e

AL Espete] MEQA FZA AHels} o]

AGA EA vhghev] Aol laolA Rolw
Atk EF FEE PAAIANE AEAYE wal
A% 2)QE Holsg Holmz CEAY) o
AE B AAWH BHEE 8BS st

Hdeo] gldxn & FUch oy AFeA BIE
7} Bo) A5 AEAYe] Bo] vehddla 3
B ATOAE W E3e} 4o B AEYYo
ugrey sieiotell A E Aol AEAY o)
LARHE A 2L

r

o o
ofi
_C:L
<
23
o
o
Yy
kit

e N
)
Hq

E2 o453 glow, o9 Aol 443

ng
Bl
A
o
8
3
=
8,
a
=3
a
o
o
ofo
(o
2
N
s
o
_);,
=Y
]

bromodeoxyuridine-g- ©]-83F wod=zz|3}elA vk
WY FANZEZHIE o) & WP MEFS
off 5ol T FAE o] &3 W =A A
H* Fo] ¢lA 9o o] F gy A o
3 Wdo] T de ol&H: Qi TAE,
AN ET A E, AAATA] A E) S FA A Eo|
Ale AR ko FZ Ao} vt wiFA
(germinal center), #+2] 45| A|E &} 2+ ZAHE
9} W ¥ A E(transformed cell)ol} A} A== o]8]
gictul o)l £l PCNA, Ki-67, Cs-Fyo, P53 A
33 <, myc-oncogenetHHAHE Fo] gl o} o)
Z PCNAY 19784 MiyachiS¥o] AAA TutA
3 2] gAollA 271akAE WAk Rob-
bins§*0] stetal =AellA) o] i z= ek 7
Aol 7t5EE AAG o] F W A7y} A
I et oldl ghetdl AHSE 23 AETEA Y
Z49 JAFEAT AR o] Ty =2AE S
SHAl BHRAE, wl A e et HE g Repy =
A5 Aolg =AY F U Ade] Jk”
PCNAYE 9™ cycline)z} 2al$E 36,000 dal-
ton?] HIF|AEA Ao, Fr NEFJ] F
G ¥ 7]5¢] S7]o|l Zx] DNA polymerase delta2]
HzA2Z DNA Az AEZ2 o) 24 3ol
ste Aoz 4EA dov MEFI)9 ofF 1
A AL 7R F, Gi¥E7]d Z7tetr) A%
slod S7]o X E Kol o]|F G.7]9} M7l
oA Fashe Fge BUTh o] PCNASY
WS- 55 o]83lo] Dukes 7], 2734 Bitx,
27| CEA X3z BAE Bz 2AE
ot B dFoAe old 93 ABAHEL R
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< 7 Uik
E | =

H T 217k B oA e AAR 47
ofle] thAt=Z A5 A4 23 CEA9 9
oz a2 gk g PCNA M3 &5 =A%

£, o8 A AAETR] AR S v
Bl g 22 AHE AUt

1) CEA W19 zA3eh3 k4 HE174)
I AEAHYEANY F o8 ey

2) Dukes®d 7|®] CEA M} BFo|A = A
o), CDTFNA= AEAY 0] A veht} ¥
7} EETFE AEAY ] Yt

3) B3xr) CEAG A} AEF
ol gtrl.

e
FETE

7t ggton ol e =z HrE Hel
Al TY AE B

5) g4 CEAX|7} 5 ng/ml o] 4 u} LA
o] o UA Bkt

6) PCNAS & &3 CEA °JAok4, Dukes ¥ 7],
ZA A B3E Zholle dRAle] gt

w2t B Aol ¥ § FH=zA J|7te] F

of Mg} YEEE THAE ReAAN =
AW CEA o] AEAPY 5 HHol

)3l Dukes ¥7|7} Fon, B3y Jmw, ¥
7 CEAX|7} 5 ng/ml o]4o|d, YA Ho|Fo]
w2 A& uehle] =2 CEAS JAFgol
AESLH FAS) AXE o] & Qe A
4 Ho]Fv}h 2} PCNAE CEAAeH4 gl

o7 YA AFAAEHE ABHE ReiFA
Talo AR 840l ANHA ket
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