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Immunochistochemical Studies on Carcinoembryonic Antigen
with Monoclonal Antibodies

Hideo FUJITA and Kohzoh IMAI
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. A. Yachi)

Using four distinct monoclonal antibodies to carcinoembryonic antigen (CEA), the molecular
profile of which was clarified in our companion paper, immunohistochemical distribution of the
antigenic determinants in both cancerous and non-cancerous tissues as well as in fetal tissues was
studied using the immunoperoxidase method. All the monoclonal antibodies recognize different
antigenic determinants on the tissue section. None of the antibodies stained granulocytes in the
tested peripheral blood or normal liver tissues. Three of our monoclonal antibodies stained columnar
epithelial cells in morphologically normal colonic mucosa. However, monoclonal antibody YKO024 did
not stain them. This antibody was also found to be unreactive with intestinal metaplasia lesions of
the stomach, but reacted with a 16 week-old fetal stomach as well as cancerous parts of the colon
and of the stomach. Moreover it was found that this monoclonal antibody mainly reacted with
moderately or poorly differentiated adenocarcinoma lesions of the colon and the stomach. Periodate
treatment in this study together with trypsin treatment on the antigen as described in our companion
paper may suggest that this antibody recognizes the carbohydrate antigenic determinant in nature.
But in the blocking test using several lectins, the determinant recognized by monoclonal antibody
YKO24 was not blocked. (Received May 24, 1984 and accepted May 28, 1984)
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Table 1 Comparison of the staining intensity due to
Sfixation wmethod.

Monoclonal antibodies

Fixation
YKO013 YK024 AS001  AS005
95% Ethanol ++ +/— ++ +/—
10% Formalin + ++ + +
Acetone + + + +

4+ : strongly positive staining

+ : moderately positive staining
+/—: weakly positive staining

— : negative staining
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FLHidk YK024 #s & 08 AS005 DRIt 10% +r <
Y vEE R, Piék YKO013 35 J OV AS001 o &2 vk
B% =2/ —LVEIEEETNTHACTHRELED .

3-1:2 E®/ 7 n—FLHiks L UZRAGOHED

&

/70— AHERREL U DL, 1mg/ml
ZREE Lo, Zhi AV s Rrrss i L
T, HH0UH CEA EEREMETHH KATO I &
I O'BM314 7 b OB TIA A EVCE ) s —F 0

Table 2 Histological distribution of the antigenic determinants detected by monoclonal antibodies.

Monoclonal antibodies

Tissues
'YKO013 YK024 AS001 AS005

Colon no. positive/no. tested (%)

colonic mucosa of non-cancerous parts 18/20090%) 0/20C 0%) 11/13(C 85%) 10/13( 78%)
Colon cancer 24/28(86%) 8/32(25%)  14/15C 93%) 13/14( 93%>

well differentiated adenocarcinoma 19/22(86%) 2/25C 8%)  12/12(100%) 11/11(100%)

moderately differentiated adenocarcinoma 4/5 (80%) 5/6 (83%) 2/3 2/3

poorly differentiated adenocarcinoma 1/1 1/1 n. d.* n. d.

Stomach
gastric mucosa of non-intestinal metaplasia
gastric intestinal metaplasia
Gastric cancer
papillary adenocainoma
tubular adenocarcinoma
well differentiated
moderately differentiated
poorly differentiated adenocarcinoma
signet-ring cell carcinoma
mucinous adenocarcinoma

0/16( 0%
12/13(92%)
20/29(69%)

2/3

8/12(67%)
2/3
2/3
5/7 (71%)
1/1

0/16C 0%>
0/13C 0%)

10/29(34%)
0/3

3/12(25%)
2/3
2/3
2/7 (39%>
1/1

0/10C 0%
7/8 ( 88%)
15/23C 65%)
2/3

9/11C 82%)

1/2

1/2

2/5 (40%)
n. d.

0/11C 0%)
8/8 (100%)
21/26( 81%)>
2/3

11/12C 92%)
172

3/4
4/5 ( 80%)
n. d.

*n. d.: not done
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Fig. 1 Staining pattern of normal colonic mucosa.

plasmic staining, whereas antibody YK024 (b) did not.

Monoclonal antibody YKO013 (a) showed cyto-
(x250)
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Fig. 3 Comparison of the staining pattern between antibody YKO013 (a) and YKO024 (b) in the

moderately differentiated adenocarcinoma lesions of the colon.

BERICBHRT R RS bR Sht.

2 THSLIRE OEF TR 1Tk L TR RSk
AL & ARIET R % £ 5 3L & oo THiLfR YKO13 41
h YKO024 053 Ai% I 5103 L < #2E L . Fig.3a
X 5 cHik YKO13 i35 L DR R B D
BHBE 703 DRRRE TN BB T R 2389 % 2%, IR
BB 7o 3BAZLIC B TUITEHETH - fo. RIS
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Fig. 4

L CEA = 7 7 v — 5 L HUKIZ X 5 S8 LR 5e

4d

Cellular localization of the antigenic determinant in a well-differentiated adenocarcinoma
lesion of the colon, detected by monoclonal antibodies YK013 and YK024. The predominant
staining pattern was a labeling of the apical surfaces of tumor cells and of intraglandular
deposits (a). Both lateral and basement membrane stainings with the antibodies YKO013 (b)
and YK024 (c,d) in the well-differentiated adenocarcinoma lesions of the colon were also
observed. (x400)
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Fig. 5 Staining pattern of gastric intestinal metaplasia. Monoclonal antibody YKO013 (a) showed
cytoplasmic staining in columnar cells in the intestinal metaplasia lesions, whereas it failed
to stain non-metaplasic regions adjacent to the metaplasia regions. Antibody YK024 (b)

did not stain either regions. (Xx250)
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1 YKO024 1385 F AL AT 134 < RIS HERDTh - 1 Table 3 Histological distribution of the antigenic
determinants detected by momnoclonal anti-

(Fig. 5b). i potdLande
bodies in human fetal gastrointestinal tissues.
3-2.5 BEMEKC-BI2DH Monacl hods
T - o e Tissues onoclonal antibodies
B R FHAES 29 Flizo ’C‘IEHE’E DR 24T - 72 YKOI13 YK024 AS00I AS005
Ptk YKO13, AS001 3 X O° AS005 (3, 'BFEAEMI4 Stomach (16 weeks) _ T _

+

HOLThZR 69% (29 G120 ), 65% (23 Ui 15 Colon  (l6weeks) — -
B) #X081% (26 HIsh 21 61) LBtk <, g Somach (Qdweeks) - - =
m e e b A — Colon (24 weeks) - = —
FlHE, @B L OO RVERIRAE, B9 Stomach (32weeks)  — - -
¥e, ENERANAGNE 3 X OVRRIRARIE & A < &« ORI Colon (32 weeks)  — — —
RIGH R L 7. : + : positive staining

—SiHuth YKO24 (2450 34% (29 Gl 10 i)+ esative staming

I+ + + +

6a ;-

‘& o

Fig. 6 Representative staining pattern of the human fetal stomach and colon of a 16-week-old.

Monoclonal antibody YKO024 stained the fetal stomach (a). The typical staining pattern of
the colon detected by antibody AS005 is shown in (b). (Xx250)
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FLBRER 3t
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16 BOF AR TIREEROZ LI oM E
IR BT R 22 70, oMkttt th -
7. Bk AS001 (3 16 BB MBI B ClERCm L7
AT PR A T ed TS, DM TIIENTH -7 BT
& AS005 (Fig.6b) (216 83 X U' 24 80 F « A
DOIFMRE 3 L O Z O REE IS AR 7ons, 32 HO
M TIEETH - .

3-2.7 B -RBEHEBICETZ>SH

BT 4 #: #8541 12 o U T HT 4k YKO13, YKO024,
AS001 35 X OV AS005 D AEER Lo, Wihdb i

Fig. 7 Failure for the staining of granulocytes in the blood smears with monoclonal antibody

YKO013 (a).

Monoclonal antibody CEA 010 stained the granulocytes (b).

(x400)
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