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— Abstract

GLYCOSAMINOGLYCAN EXPRESSION IN PLEOMORPHIC ADENOMAS OF THE SALIVARY GLAND

Seong-Joo Kim, Chul-Hwan Kim, Kyung-Wook Kim
Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Dankook University

Pleomorphic adenoma is the most common benign tumor in salivary glands, and occurred in frequency of
60% in parotid gland tumors, and 50% in submandibular gland tumors, and 25% in sublingual gland
tumors. Histopathologically, pleomorphic adenoma is composed of epithelial cells and mesenchymal tissues,
and called mixed tumor because of morphological divergency. The cell structures of luminal area are com-
posed of polyhedral and cuboidal secretory epithelial cells and modified myoepithelial cells around it, and
mesenchymal tissue is composed of some myoepithelial cells and stromal tissue. In stromal tissue, myxoid
change, chondroid change, or hyalinization can be seen even if bone tissue. In many studies, tumor cells of
pleomorphic adenoma containing modified myoepithelial cell participate in synthesis of glycosaminoglycans .

In this study, tissue sample of pleomorphic adenoma of human salivary gland were obtained from 20 sur-
gical specimens, and all specimens were routinely fixed in 10% formalin and embedded. Serial 4-8um thick
sections were cut from paraffin blocks. The histopathologic evaluation was done with light microscopy. And,
with immunohistochemical staining, characteristics of glycosaminoglycan were observed. And, for biochemi-
cal analysis of glycosaminoglycan, isolation of crude glycosaminoglycan from tumor tissue and immuno-blot
analysis were carried out. With transmission electromicroscopy, tumor cells and biologic behavior of pleo-
morphic adenoma were observed with distribution and expression of glycosaminoglycan in tumor cells,

The results were obtained as follows:

1. In immunohistochemical study, chondroitin 4-sulfate is highly postively stained in myxoid stromal tis-
sue, and chondroitin 6-sulfate is highly positively stained in chondroid mesenchymal tissue, both gly-
cosaminoglycans are positively stained in non-luminal cell of ductal area.

2. Dermatan sulfate and keratan sulfate is positively stained in periductal non-luminal tumor cells.

3. In immunohistochemical study, heparan sulfate is weakly stained in luminal cells and non-luminal
cells around duct, and chondroid mesenchymal tissue.

4. In transmission electromicroscopic view, the tumor cells are composed of modified myoepithelial cells,
and contain many microfilaments and well developed rough endoplasmic reticulum.

5. In Immuno-Blot analysis, the expression of glycosaminoglycans is expressed mostly in chondroitin 6-
sulfate and chondroitin 4-sulfate.

From the results obtained in this study, tumor cells of pleomorphic adenoma are composed of modified
myoepithelial cells, and glycosaminoglycans of chondroitin 4-sulfate and chondroitin 6-sulfate mostly par-
ticipate in the development of pleomorphic adenoma, but dermatan sulfate, keratan sulfate and heparan
sulfate glycosaminoglycans were expressed variably.

Key words : Glycosaminoglycan expression, Pleomorphic adenoma
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ot ol g 2RI EE T¥st= A AF TEF A
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Rom HZd Sl e 71 A EAd bt 7 e
GZEIAAALE o] &g HAxA e Hate] oz
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A€ proteoglycan® /8¢ #g ol date] & 5 UA =
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matan sulfates ZSA XM AAE™, heparan sul-
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oA | H = R A R E YEhe | ol2|gh 714 A
& 084 AFAM = Yepdth,

o|He] AFEdM = T AE Pl lofA] o] &
Fo] AN EAE 7123 24 518H4 AT 20| o]
Tz gtom A Ao Bol A e gly-
cosaminoglycan©], o] F] Jud 27 9 A 22
BE yeideA, aga A9 24| oyt gly-
cosaminoglycan®| /ol #esl= Aol tigh W48}
&Hd AT wn| gk Aol

2 AT e @ AEe] TFAEA EAshE pro-
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g AE ges Ay b0dy
AT-E Aldste] JdH o 7
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T EAE 20819 GEA A
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2. Ptz AIBIELE 2}

A% 242 WAZAHHH G2 Aol 2437
P4 54 BAAGT WA ARG 298 24T F
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= AFketa W zAstetd] A Algstr] flstel A9
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o7 Agetn ¢ &, @A & DiaminobenzidineS o] &
sttt wiko 2 ek thi Mayer s Hematoxylin®. 2
H2AAE Aleste] Ferdn| o= 200u sl A s}
AcHTable 2).
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Table 1. Specification of Primary Antibody Used in
This Study

Host/Subclass Dilution Manufacture
CS-4  Mouse/IgM 1:100 Chemicom
CS-6  Mouse/IgM 1:100 Chemicom
DS Mouse/IgG2a 1:100 Chemicom
KS Mouse/IgG2b 1:100 Chemicom
HS Mouse/IgG2b 1:100 Chemicom




Pronase-P(bmg/g AZ%2)E Yl toluenes 713
T, 40CodA 20/ 7 B FEAZ & ERES
10,000GZ 1583 A8l dFdE woqw F5F
9] glycosaminoglycan< 1% potassium acetateE ¥t
St 95% T84 oegdd HAAAFATY 80% T84 gt
& AL acetoneCE AEAIZ & 22 0.1g2 1ml &

750l gaheaTt

2) Glycosaminoglycan®] #71%9%

Glycosaminoglycan®] #719%< 5em9 cellulose
acetate F&A°ll 0.2 M calcium acetate bufferg o]
5t ImA/cm &2 3A7F Bt W55 A, 2uE §3A
o 4% & F2AA|E Alcian blueZ S48} densito-
meter® 2T

Table 2. Procedure for Immunohistochemical Staining

Paraffin section preparation

N

Deparaffination & hydration

N

Peroxydase inactivation (0.3% H202, 5mins.)

N[%
Serum blocking reagent (20mins.)
N[%
Primary Ab (4 hrs.)
N[%

LASB(labelled streptavidin biotin) method (30mins.)
N[%
Deaminobenzidine
N[%

Counter staining with Mayer s
hematoxylin
N[%

Balsam mounting

E}HM CFsf MZB0A Glycosaminoglycan2| &8

4. FUHAHEOE(TEM) S 0188 S Mao| 2zt

TG 24L 1mee] 2712 22} 2.5% glutaraldehydeoll
S T 1AL acetate veronalE A&t pH 7.2%
FA713L 1% osmium tetraoxideES AHE-3F] 30-60%

Al713L, n-butyl methacrylateel #-&A1Z1 &, Azl

Eufsta, 60CAA St EFiAl= 1% ben-
zoyl peroxideE AHEFITE. 0.2m F = B& E54 X
9 AAHE Aeta ga A% 28 ¥3 Uranyl
acetate®} Lead citrate® @Aa & FapAzd0n A
(JEOL JEA CX 11, JAPAN) 2.2 #a3i9ict.
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AollA T3t Fuke-S B (Fig. 3),
Hol M= Fgire-S YeRIATHFig. 4). % chondroitin
6-sulfate(CS-6)= TUA L FH HAG 24 oA F2
gk oA uke-S B tH(Fig. b).

Table 3. Immunostaining Intensity in Various Matrix of Pleomorphic Adenoma

GAGs Mesenchymal area Ductal area
Myxoid Chondroid Hyaline Luminal cell Non-Luminal cell
Ccs4 +++ + + + ++
CS-6 ++ +++ + + ++
DS + + + ++ ++
KS + + ++ ++ ++
HS - + - + +

(= negative, +: mild, ++: moderate, ++ +: strong stained)
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2) Dermatan sulfate (DS) 941424
TUA L Afole] QIHEE AT TH A oA W]kl <k

O
-2 B (Fig. 6).

3) Keratan sulfate (KS) 94 &4
dE3A M 229 FEAEAA FAHQ FA ut
HAH(Fig. 7).
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4) Heparan sulfate (HS) 94471
Az 2AF9 Y] FEAESAAN PR UERS

t}HFig. 8).
3. Immuno-blot 42 0|t glyosaminolycan
o &3

Immuno-blot A= o]&¢ 7|4 s F5T &
A719% S Alde A3 chondroitin 4-sulfate$} chon-
droitin 6-sulfatedA] 73t Felgl WicE Ast= Ho
2 Ho} o] Fko] WA |l Ao A7 fodte AR A}
=5 AH(Fig. 9).
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Folo| A Zet HgueS Hyom H=gRele T
A M= o E2o] 25 Hd It
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Fig. 1.

Compact tumor cells secreting eosinophilic material and spindle or ovoid cells in the loose stroma
(X100, H&E).

. Spindle shaped tumor cells in the myxoid stroma and duct formation containing eosinophilic coagu-

lum (%200, H&E).

Fig. 3. Strong CS-4 staining in myxoid stroma(x 100, CS-4).
Fig. 4. Positive CS—4 staining in cartilaginous area(x400, CS-4).
Fig. 5. Positive CS-6 staining in myxomatous area(x400, CS-6).
Fig. 6. Slight DS positive staining of interstitial area in tumor nest(x200, DS).
Fig. 7. Focal positve KS of tumor cells in cartilaginous area(x 100, KS).
Fig. 8. Positive HS of tumor cells in cartilaginous area(x 200, HS).
Fig. 9. Immuno-Blot of GAGs in PA: Chondroitin 6-sulfate, Chondroitin 4-sulfate, Heparan sulfate, Dermatan
sulfate and Keratan sulfate in descending order.
Fig. 10. Modified epithelial cell showing numerous filaments in ovoid cytoplasm(X5000, TEM).
Fig. 11. Modified epithelial cell showing well-developed rER cisternae and eccentric nucleus(x 5000, TEM).
Abbreviations
PA . Pleomorphic adenoma

CS-4 : Chondroitin 4-Sulfate

CS-6 ! Chondroitin 6-Sulfate

DS : Dermatan Sulfate

KS - Keratan Sulfate

HS : Heparan Sulfate

rER  : rough Endoplasmic Reticulum

TEM : Transmission Electromicroscopy
GAGs : Glycosaminoglycans
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