Immunohistochemical Study on Primary Tumors
of the Major Salivary Gland
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Abbreviations: ABC, avidin biotin peroxidase complex; CK, cytokeratin; DAB,
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Table 1. Demographic data of each histologic type

Histologic findings No. of patients Mean age Agerange Gender ratio
Pleomorphic adenoma 60, (p=48, s=12) 44.1 15-76 1:.4(M: F)
Adenolymphoma 20, (p=20) 60.9 43-71 19:1

Basal cell adenoma 5, (p=3, s=2) 66.4 43-76 1.5:1
Mucoepidermoid tumor 3, (p=3) 50.0 36-59 2:1
Acinic cell tumor 3, (p=3) 45.7 27-71 0:3
Adenoid cystic carcinoma 10, (p=4, s=6) 48.6 36-64 1.1
Adenocarcinoma 3, (p=2, s=1) 70.7 66-74 1.2
Undifferentiated carcinoma 3, (p=2, s=1) 70.0 66-76 2:1

p, number of cases arising in parotid gland; s. number of cases arising in submandibular gland;

M: F, male: female.
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Table 2. List of primary antisera
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Antibody against Specificity Dilution Source
Keratin
KL-1 (monoclonal) broad keratin 1: 200 Immunotech, France
(56KD)
CAM 5.2 (monoclonal) *cytokeratin 8, 1: 50 Becton Dickinson,
18 CA, USA
Vimentin (monoclonal) vimentin 1: 50 Dakopatts, Denmark
Desmin (polyclonal) desmin 1: 500 Bioscience,
Switzerland
S-100 (polyclonal) S-100 protein 1: 1000 Dakopatts, Denmark
Glial fibrillary GFAP 1: 500 Dakopatts, Denmark
acidic protein (GFAP)
(polyclonal)
Secretory component S.C. 1: 500 Dakopatts, Denmark
(S. C.) (polyclonal)
Actin (monoclonal) muscle actin 1: 1000 ENZO Diagnostics,
(alpha and NY, USA

gamma actin)

Monoclonal, Monoclonal antibody is derived from mouse; Polyclonal, Polyclonal antibody is

derived from rabbit.

*Accordinig to Moll's classification

Table 3. List of positive control

Antibody Control Positive site
Keratin
KL-1 skin suprabasal layer of epidermis,
simple epithelia of sweat gland
CAM 5.2 skin gimple epithelia of sweat gland
Vimentin skin fibroblasts & endothelial cells
Desmin striatid muscle striated muscle cells
S-100 spinal cord neuronal & glial cells
GFAP spinal cord glial cells
S.C. small intestine duct lining cells
Actin small intestime smooth muscle, perivascular muscle cells




RO 4 B 085 0 R e REL AR A L 2 29

E4pm OUIFEFERLBEO NS P32 )y o 1
4 ¢ > (hematoxylin and eosin, H.E.) % 17O
EENBECH L, JAUCHEETT 3 IR 2 U T O RE
EiEE Rl E L DR A

I. SGEHBLFRRE

FERE SR Hsu 507 EY Y - B4 F >
a > 7V w7 A (avidin biotin peroxidase com-
plex method, ABC ¥ ) ¥ U TIT-7-. L7260
WD & O TRIEEY, HRER, FRE, AF
FRR2WCRLE. ¥ T4 0PI 2O
W82 7 4 >, BARIEL 72#0.3% 8 B (b Ak ok fin £
F /= Q0N W THREMERAY F v ¥ — EiENE %
FHEFL 7. wa= ) »REEERIGRE7 1 7 A2 b
DFi i BV TRIERSHEME T 5 28562355 2 &
HESNTED, 0.1% M) 7v > typell (Sigma
Chemical, St.Louis, U.S.A.) i2 T205 M0 ¥ (L0 %

HEBML . R2IORLHERERT—KPiEE 4
—BR RIS ¢ By ) v BEMEE (phosphate
bufferd saline, PBS, pH7.4) T104Md 3 H¥eE L 7.
TR L TIRELXF o F e A Ig G
(X200, Vector Laboratories, Burlingame, US.A.) £
A F ALY FHR 7Y F Ig G ZTIREE (x200,
Vector Laboratories) 2 ER T30AHKIG &S ¢z, £
D% PBS TRBRIZ¥SEL ,
avidin peroxidase complex (Strept ABC Complex,
Dako corporation, Santa Barbara, CA, US.A) &
0MERIES €72 . PBS T#H#%%0.0006%H. 0.0
0.05% ¢ 7 3 /N> F ¢ > (diaminobenzidine,
DAB) (BHZ bW 9eAr, BEF) BRIz T 5 MR E
AR FSUVIITHEREETY, BO e
K, ER, HEAULXYEBSETORBICHV. B
b=l EE Y LTRIBIINL TRIIZHL

2\ T biotin-strept-

Fig. 1. Normal submandlbular g]and (A H E. stain, ><170)
Striated ductal cells are intensively positive for keratin (KL-1) (B, ABC method, counterstained with
hematoxyin, X 340).
Mpyoepithelial cells located basally in acinar and distal striated ductal portions (small arrow} are
positive for actin (C, ABC method, counterstained with hematoxylin, X170). Positive immunoreac-
tivity for secretory component is located at ductal surface membrane and ductal contents (D, ABC
method, counterstained with hematoxylin, X170).
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Table 4. Immunoreactivity of normal salivary gland

Site KL-1 CAMS5.2 Vimentin Desmin S-100 GFAP S.C. Actin
Myoepi. (n=20) 0% 0% 0% 0% 0% 0% 0% 100%
Intensity - - - - - - - H#
mean Score 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9
S.D. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.35
Acinal (n=20) 43% 0% 0% 0% 0% 0% 0% 0%
+ — — p— — — — —
0.79 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Inter- (n=20) 100% 86% 0% 0% 0% 0% 57% 100%%
calated H# #+ - — — - + +
2.9 1.4 0.0 0.0 0.0 0.0 1.2 1.9
0.35 1.0 0.0 0.0 0.0 0.0 1.1 0.59
Striated (n=20) 100% 86% 0% 0% 0% 0% 57% 64%*
it + - - - - 1+ +
2.4 1.3 0.0 0.0 0.0 0.0 1.0 0.64
0.50 0.88 0.0 0.0 0.0 0.0 0.93 0.48
Inter- (n=20) 86% 79% 0% 0% 0% 0% 79% 0%
lobular ++ + - - - - + -
1.9 0.36 0.0 0.0 0.0 0.0 0.35 0.0
1.1 0.72 0.0 0.0 0.0 0.0 0.72 0.0

* basally located cell.

%, (number of positive cases/total number of cases) X 100;

—, negative immunoreactivity ; +, mean score is under 1.0;

+, mean score is ranged from 1.0 under 2.0 ; 4, mean score is ranged from 2.0 to 3.0.

Myoepi, myoepithelial cell located in acinal portion; Acinal, acinal cell; Intercalated, intercalated

duct cell; Striated, striated duct cell; Interlobular,

interlobular duct cell.
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of pleomorphic adenoma (A, H. E. stain, X170).
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Fig. 2. Double-layerd tubular structure (inner and outer tubular cells) and myxochondromatous region

Inner tubular cells and squamous epithelial cells

are positive for keratin (KL-1) (B,ABC method, counterstained with hematoxylin, X 340). Hyaline
cells are also positive for keratin (KL-1) (C, ABC method counterstained with hematoxylin, X 340).
Satellate shaped myxomatous cells (arrows) are positive for keratin (CAM 5.2) (D, ABC method,

counterstained with hematoxylin, x340).
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Table 5. Immunoreactivity of pleomorphic adenoma
Site (Case no.) KL-1 CAMS5.2 Vimentin Desmin S$-100 GFAP S.C. Actin
IL.TC. (n=60) 93% 88% 0% 0% 83% 0% 93% 0%
Intensity i H - - + - # -
Mean score 2.5 2.0 0.0 0.0 0.13 0.0 2.2 0.0
S.D. 0.90 1.0 0.0 0.0 0.50 0.0 0.93 0.0
O0.T.C. (n=60) 75% 75% 3% 0% 95% 63% 12% 67%
+ + + - +# + + +
0.85 0.87 11 0.0 1.7 0.87 0.13 0.87
0.57 0.59 0.84 0.0 0.67 0.69 0.39 0.72
Myxo. (n=60) 0% 17% 90% 0% 100% 93% 0% 45%
- + H# - H# H# - +
0.0 0.25 2.3 0.0 2.6 2.2 0.0 0.55
0.0 0.60 0.95 0.0 0.55 0.92 0.0 0.64
Chond. (n=39) 0% 0% 92% 0% 100% 90% 0% 0%
- - +# - H# + - -
0.0 0.0 1.9 0.0 2.4 1.6* 0.0 0.0
0.0 0.0 0.97 0.0 0.67 0.84 0.0 0.0
S.E.C. (n=45) 89% 11% 0% 0% 22% 0% 0% 0%
H + - — + - - -
2.1 0.13 0.0 0.0 0.022 0.0 0.0 0.0
0.98 0.40 0.0 0.0 0.15 0.0 0.0 0.0
Hyaline (n=19) 42% 58% 84% 0% 90% 58% 5.3% 0%
+ + +# - ++ + + -
0.42 0.68 1.0 0.0 1.2 0.68 0.053 0.0
0.49 0.65 0.56 0.0 0.59 0.65 0.22 0.0
Leiomyo. (n=58) 6.9% 10% 74% 0% 83% 53% 0% 55%
+ + H+ - 1 + - +
0.069 0.14 11 0.0 1.2 0.57 0.0 0.81
0.25 0.43 0.78 0.0 0.74 0.59 0.0 0.82

%, —, +, , #, same as Table 4; L. T. C., inner tubular cell; O. T. C., outer tubular cell; Myxo, myxo-

matous cell; Chond, chondroid cell; S. E. C., squamous epithelial cell; Hyaline, hyaline or plasmacytoid cell;

Leiomyo, leiomyomatous cell.
* p<0.01 vs S-100 score.
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Fig.3. Immunohistochemical staining for vimentin, S-100 protein and GFAP in pleomorphic
adenoma. Outer tubular cells and their neighboring epithelial cells are positive for vimentin (A,
ABC method, counterstained with hematoxylin, x340), S-100 protein (C, ABC method, counterstained
with hematoxylin, x340) and GFAP (E, ABC method, counterstained with hematoxylin, Xx340).
Mature and immature chondroid cells are positive for vimentin (B, ABC method, counterstained
with hematoxylin, %X 340) and S-100 protein (D, ABC method, counterstained with hematoxylin,
%X 340). Although peripheral immature chondroid cells in mature chondroid tissue are positive for

GFAP (arrows), mature chondrocytes are negative. (F, ABC method, counterstained with
hematoxylin, X170).
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Table 6. Difference of immunoreactivity in
chondroid region of pleomorphic adenoma

Fig. 4. Immunohistochemical staining for actin
in pleomorphic adenoma. Outer tubuar cells

Site (Case no.) Vimentin  S-100 GFAP are positive for actin (A, ABC method,
counterstained with hematoxylin, X170) and
Lacuna (n=39) 85% 95% 10%% leiomyomatous cells are also positive for actin
Intensity i # + (B, ABC method, counterstained with hemat-
Mean score 1.7 2.3 0.10* oxylin, X170).
S.D. 1.0 0.82 0.30

%, —, +, 1, H#, same as table 4; Lacuna, lacunar
cell.

¥ p<0.01 vs vimentin & S-100 positive rate;

* p<0.01 vs vimentin & S-100 score.

Table 7. Immunoreactivity of adenolymphoma
Site (Case no.) KL-1 CAMS5.2 Vimentin Desmin S-100 GFAP S.C. Actin

ILT.C. (n=20) 100% 60% 0% 0% 0% 0% 80% 0%
Intensity H ++ - - - - H# -
Mean score 2.4 1.2 0.0 0.0 0.0 0.0 1.1 0.0
S.D. 0.57 1.2 0.0 0.0 0.0 0.0 0.74 0.0

O.T.C. (n=20) 95% 55% 0% 0% 0% 0% 25% 0%

Ht H+ - - - - + -
2.1 1.0 0.0 0.0 0.0 0.0 0.35 0.0
0.77 1.0 0.0 0.0 0.0 0.0 0.65 0.0
Onco. (n=20) 90% 45% 0% 0% 0% 0% 0% 0%
# + - - - — - —
2.1 0.89 0.0 0.0 0.0 0.0 0.0 0.0
0.60 1.1 0.0 0.0 0.0 0.0 0.0 0.0

%, —, +, +, 4, same as Table 4; 1. T. C., inner tubular cell; O. T. C., outer tubular cell; Onco, cell in
oncocytic tumor cell nest.
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. BHEARFE

1. BV E (727 F BB

BRY > ETIRIFREEORAE b DR 8
PO RE RS 2 A LB ) ookt R s
o, ERBKHREAEEL TEROEF% & 28
Y L A

FEREORRTIE (R7) RERORY 2538
ZEWTIEY S F >0 KL-1, CAM5.2 & 3K SO
AFE I N (F5A). 7 ZF - ZNEOHI L 48

OMIF B CREMDRAS A EREITE L b Fin 5. Out P Bfﬁ 1 o,
o . oy . ig. 5. uter and inner tubular cells in adeno-
£z FAg ) - W A 8 NS . . e .
RSN N 5?7)&5)25}(&%%[ I F’%Tﬂﬁ lymphoma are intensively positive for keratin
fansg Ao 2EaNHo7:. MEDY v/ BRIz (KL-1) (A, ABC method counterstained with
ALFUBHERDLONA SN EERMETHE hematoxylin, X170). Ductal and transient
MLnBbDEASNED . FOMFAIY, S cells in _pasal cell ade{loma (trabecular type)

R oL are positive for keratin, but basal cells are
100 B, GFAP BX U777 cltEr w2 LER negative. (B, ABC method, counterstained
MRy ASHE»S T, with hematoxylin, X170).

2. HEAMERES

Table 8. Immunoreactivity of basal cell adenoma

Site KL-1 CAMS5.2 Vimentin Desmin S-100 GFAP S.C. Actin
Basal (n=5) 0% 0% 100% 0% 20% 0% 0% 60%
Intensity - - 1 - + - - +

Mean score 0.0 0.0 1.6 0.0 0.40 0.0 0.0 0.60
S.D. 0.0 0.0 0.45 0.0 0.80 0.0 0.0 0.49
LT.C. (n=b) 100% 20% 0% 0% 0% 0% 100% 0%
# + - - - - # -

2.8 0.20 0.0 0.0 0.0 0.0 2.4 0.0

0.4 0.40 0.0 0.0 0.0 0.0 0.49 0.0

Trans. (n=5) 100% 0% 60% 0% 100% 0% 0% 0%
+ ~ + - + - - -

1.8 0.0 0.86 0.0 14 0.0 0.0 0.0

0.40 0.0 0.75 0.0 0.49 0.0 0.0 0.0

%, —, +, 4, #, same as Table 4; Basal, basal cell located in periphery of cell nest and outer tubular cell;
I. T. C., inner tubular cell; Trans, transitional cell.
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Table 9. Immunoreactivity of mucoepidermoid tumor

Site KL-1 CAM5.2 Vimentin Desmin S-100 GFAP S.C. Actin
Epider. (n=3) 100% 33% 0% 0% 0% 0% 0% 0%
Intensity H# + - - - - - -
Mean score 3.0 0.33 0.0 0.0 0.0 0.0 0.0 0.0
S.D. 0.0 0.47 0.0 0.0 0.0 0.0 0.0 0.0
Mucous (n=3) 67% 33% 33% 0% 0% 0% 0% 0%
# + + - - - - -
2.0 0.33 0.67 0.0 0.0 0.0 0.0 0.0
1.4 0.47 0.94 0.0 0.0 0.0 0.0 0.0
Inter. (n=3) 100% 33% 100% 0% 0% 0% 0% 0%
H + H - - - - -
2.0 0.33 2.0 0.0 0.0 0.0 0.0 0.0
0.82 0.47 0.0 0.0 0.0 0.0 0.0 0.0
%, —, +, t, #t, same as Table 4; Epider, epidermoid cell; Mucous, mucous producing cell; Inter, inter-
mediate cell.
Table 10. Immunoreactivity of acinic cell tumor
Site KL-1 CAMS5.2 Vimentin Desmin S-100 GFAP S.C. Actin
Acinic (n=3) 0% 0% 67% 0% 0% 0% 0% 0%
Intensity - - 1 - - - - -
Mean score 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0
S.D. 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0
Ductal (n=3) 100% 100% 33% 0% 0% 0% 100% 0%
# + + - - - H -
2.7 1.7 0.67 0.0 0.0 0.0 2.3 0.0
0.47 0.47 0.94 0.0 0.0 0.0 0.47 0.0

%, —, +, +, t, same as Table 4; Acinic, acinic cell; Ductal, ductal cell.
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Fig. 6. Morphological and immunohistochemical findings in adenoid cystic carcinomas. Cribriform
pattern in adenoid cystic carcinoma (A, H. E. stain, xX170). Ductal epithelial cells are positive for
keratin (KL-1) but other cells are negative (B, ABC method, counterstained with hematoxylin,
X 340). Indifferent cells are intensively positive for vimentin (C, ABC method, counterstained with
hematoxylin, X340) and a few indifferent cells (arrow) are positive for S-100 protein (D, ABC
method, counterstained with hematoxylin, X850)., There are actin positive outer tubular cells in the
same fashion as pleomorphic adenoma (Fig.3E) and basal cell adenoma (E, ABC method,
counterstained with hematoxylin, X340). Cyst lining cells (arrow) and indifferent cells are positive
for actin (F, ABC method, counterstained for hematoxylin, X 850).
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Table 11. Immunoreactivity of adenoid cystic carcinoma

Site KL-1 CAMS5.2 Vimentin Desmin $-100 GFAP S.C. Actin
LT.C. (n=10) 90% 30% 0% 0% 0% 0% 90% 0%
Intensity 1t + - - - - + -
Mean score 2.3 0.50 0.0 0.0 0.0 0.0 1.9 0.0
S.D. 1.0 0.92 0.0 0.0 0.0 0.0 0.83 0.0

O.T.C. (n=10) 10% 0% 20% 0% 0% 0% 0% 20%
+ - + - - - - +

0.10 0.0 0.30 0.0 0.0 0.0 0.0 0.40

0.30 0.0 0.64 0.0 0.0 0.0 0.0 0.91

Cyst. (n=10) 0% 0% 30% 0% 0% 0% 0% 40%
- - + - - - - +

0.0 0.0 0.40 0.0 0.0 0.0 0.0 0.50

0.0 0.0 0.66 0.0 0.0 0.0 0.0 0.48

Indiff, (n=10) 60% 20% 50% 0% 60% 0% 10% 60%
+ + + - + - + +

0.80 0.30 0.80 0.0 0.90 0.0 0.10 0.95

0.74 0.64 0.97 0.0 0.83 0.0 0.30 0.54

%, —, +, 1, #, same as Table 4; I. T. C., inner tubular cell; O. T. C., outer tubular cell; Cyst, cyst lin-

ing cell; Indiff., indifferent cell.

Table 12. Immunoreactivity of adenocarcinoma

Site Ki-1 CAMS5.2 Vimentin Desmin S-100 GFAP S.C. Actin

Ductal (n=3) 100% 0% 100% 0% 0% 0% 0% 0%

Intensity + - # - - - - -

Mean score 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

S.D. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Papillay (n=3) 100% 0% 100% 0% 0% 0% 0% 0%

# - H# -~ - - - -

2.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%, —, +, 4, #, same as Table 4; Ductal, ductal cell; Papillary, cell existed in papillary proliferating cell

nest,

Table 13. Immunoreactivity of undifferentiated carcinoma

Site KL-1 CAMS5.2 Vimentin Desmin S-100 GFAP 8.C. Actin
Undiff. (n=3) 100% 0% 100% 0% 0% 0% 0% 0%
Intensity H# - + . - - - - -
Mean score 2.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
S.D. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%, —, +, #, #, same as Table 4. Undiff., unditferentiated cell.
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Immunohistochemical Study on Primary Tumors of the Major Salivary Gland
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Abstract

An immunohistochemical study was performed on 107 primary major salivary gland tumors com-
prising of 60 pleomorphic adenomas, 20 adenolymphomas, 5 basal cell adenomas, 3 mucoepidermoid
tumors, 3 acinic cell tumors, 10 adenoid cystic carcinomas, 3 adenocarcinomas and 3 undifferentiated
carcinomas. Twenty normal glands were also examined as conirol sections. The immunoreactivity
for intermediate filaments (keratin, vimentin, desmin and glial fibrillary acidic protein), actin, §-100
protein and secretory component (S. C.) was examined. In normal glands, the ductal epithelial cells
were positive for keratin and S. C.. The myoepithelial cells which were located basally in the acinus,
the intercalated duct and distal striated duct were positive for actin. In the pleomorphic adenomas,
the tubular structures were similar in immunoreactivity to normal glands, but they had positive
immunoreactivity for glial fibrillary acidic protein (GFAP), which was not observed in the normal
and other neoplastic tissues. The immunoreactivity of vimentin, S-100 protein and GFAP in the pleo-
morphic adenomas was related morphologically to the chondroid region. Although the vimentin and
$-100 protein immunoreactivity were maintained in mature chondroid cells, GFAP immunoreactivity
was significantly reduced in these cells. As many epithelial tumor cells in the pleomorphic
adenomas, except for the outer tubular cells and squamous epithelial cells, had vimentin, S-100 pro-
tein and GFAP immunoreactivity, it is considered that these epithelial cells have the potential of mes-
enchymal differentiation, especially for chondroid cells. Since morphologically, actin positive
myoepithelial tumor cells were found to be closely related to tubular structures, it was considered that
pleomorphic adenomas, basal cell adenomas and adenoid cystic carcinomas have myoepithelial dif-
ferentiation. The adenolymphomas, mucoepidermoid tumors, acinic cell tumors and adenocarcino-
mas did not have such differentiation. To assess the myoepithelial differentiation in salivary gland
tumors, it is not sufficient to evaluate the immunoreactivity only for the S-100 protein, but immunore-
activity for contractile proteins such as actin, and morphological findings should be carefully consid-
ered.



