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Short communication expression of glial fibrillary
acidic protein in some tumors of dogs

Abstract: Glial Fibrillary Acidic Protein
(GFAP) is an intermediate filament protein in ast-
rocytes of the Central Nervous System that has a
molecular weight of approximately 50 kDa. GFAP,
as an antigen in nervous tissue identification, is
used as a reliable immunohistochemical marker
for glial neoplastic cells and benign astrocyto-
ma cells. In veterinary medicine breast cancers,
skin neoplasms and lymphatic tumors are frequ-
ent. In scientific literatures it has been made clear
that GFAP is a remarkable marker for the normal
and neoplastic glial cells nevertheless there is no
information about GFAP as a marker for the tu-
mors not generally considered to be of glial origin.
Therefore, in this study to determine GFAP in the
several dog tumors except glial neoplasms was
intended. The results of Sodium Dodecyl Sulfate
Polyacrylamide Gel Electroforesis (SDS-PAGE)
and Semi-Dry Blotting analysis using antibody for
GFAP (immunoblotting) showed that GFAP is not
being expressed by the 14 tumors which we studi-
ed. It has been observed that GFAP expression is
in enough amount in the brain tissues. The fact that
GFAP has not been identified in the tumor tissues
we analyzed points out that this protein is specific
to nervous system tissues.
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Bazi Kopek Tiimorlerinde Glial Fibriler
Asidik Protein Ekspresyonu

Oz: Glial Fibriler Asidik Protein (GFAP), mo-
lekiil agirligi 50 kDa olan merkezi sinir sistemine
ait astrositlerin intermediyer filament bir proteini-
dir. Sinir dokusunun tanimlanmasinda bir antijen
olarak kullanilan GFAP, merkezi sinir sisteminde
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glial orijinli neoplastik hiicrelerin ve iyi huylu ast-
rositom hiicrelerinin lokalize edilmesinde immun-
histokimyasal bir belirte¢ olarak kullanilir. Veteri-
ner hekimligi alaninda kopek tiimorlerine 6zellikle
deri, meme, kemik ve lenf dokularinda siklikla
rastlanir. Bilimsel literatiirlerde GFAP’in glial ori-
jinli normal ve neoplastik hiicreler i¢in glivenilir
bir belirte¢ oldugu belirtilmektedir. Ancak merke-
zi sinir sisteminin digindaki dokularda GFAP’in
bir belirteg olabilecegi hakkinda herhangi bir bilgi
yoktur. Bu nedenle bu ¢alismada kopeklerden elde
edilen ve ¢esitli dokulardan orijin alan tiimorler-
de GFAP’in varlig1 ve ayirici teshisteki degerinin
saptanmasi amaglanmistir. Elde edilen 14 adet tii-
morlii ve saglikli dokunun Sodyum Dodesil Siilfat
Poliakrilamid Jel Elektroforezi (SDS-PAGE) ile
yapilan protein analizleri ve GFAP antikoru ile
yapilan immun blot analiz sonuglar1 gosterdi ki
kullandigimmiz tiimorli dokularda GFAP’in sente-
zi miimkiin goriinmemektedir. Beyin dokusunda
GFAP’in yeter miktarda bulundugu gozlenmistir.
GFAP’in elde ettigimiz timor dokularinda tespit
edilememis olmasi bu proteinin genellikle sinir
sistemi dokularina spesifik olduguna isaret etmek-
tedir.

Anahtar Kelimeler: Glial fibriler asidik protein,
timor, kopek, timor belirtegleri

Glial Fibrillary Acidic Protein (GFAP) is an
intermediate filament protein in astrocytes of the
Central Nervous System that has a molecular we-
ight of approximately 50 kDa. Nearly 15 years
ago, it has been acknowledged that GFAP can
be used as a prototype antigen for nervous tissue
identification and it has a standard marker value
in basic and applied researches. As a member of
cell skeleton proteins family, GFAP is thought to
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be important in regulating astrocyte motility. In
case of a trauma, disease or a genetic disorder in
central nervous system of vertebrates, astrocytes
react in a way called Astrogliosis. Astrogliosis is
characterised by rapid GFAP synthesis and identi-
fied by increased levels of this protein (6). A recent
study in dogs revealed the fact that there is a link
between GFAP expression and age. GFAP level in
the dentate gyrus decreases and the morphology of
astrocytes changes by years (9).

Cell surface antigens as well as monoclonal and
polyclonal antibodies produced for cell skeleton
proteins have a potential value in diagnosis of tu-
mors (11). GFAP is a reliable marker for normal
and glial associated neoplastic cells (2). Studies
proved that the level of GFAP is closely related
with the malignity of the astrocytoma cells (4).
GFAP is extracted not only from a number of cells
in central nervous system but also from some tu-
mor tissues that are considered non-glial (5).

Extraction of GFAP has been determined in
astrocytomas, glioblastomas, gliosarcomas, me-
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dulloblastomas, gangliogliomas, schwannomas,
glial elemented teratomas, peripheral nerve sheath
tumors, neuroectodermal tumors and ependymo-
mas as well as cerebellar abiotrophies. Non-glial
neoplasms, carcinomas, melanomas and sarcomas
are negative for GFAP extraction (1, 2, 3, 7, 8, 12).

In scientific literatures it has been made clear
that GFAP is a remarkable marker for the normal
and neoplastic glial cells nevertheless there is no
information about GFAP as a marker for the tu-
mors not generally considered to be of glial origin.
Therefore, the expression of GFAP in the several
dog tumors except glial neoplasms was aimed to
study.

14 tumor and control tissue samples were
analysed in this study. The samples were histo-
pathologically diagnosed by Ankara University,
Faculty of Veterinary Medicine, Department of
Pathology. All used samples were biopsy material
which was obtained from pathology department.
Diagnosed tissues as well as age, sex and race of
the dogs are shown in Table 1.

Table 1: Neoplastic tissue samples of dogs used in this research
Tablo 1: Bu arastirmada kullanilan neoplastik doku érnekleri

Histopathologic Diagnose

Eosinophilic Granuloma

Malign Mixed Tumor

Malign Mixed Tumor

Leiomyoma

Complex Carcinoma

Sebaceous Gland Adenoma

Mast Cell Tumor

Lenfoma

Adenocarcinoma

Adenocarcinoma

Rhabdomyosarcoma

Lipoma

Malign Mixed Tumor

Malign Mixed Tumor

Race  Age Sex
Terrier 6.5 Female
Terrier 10 Female
Terrier 16 Female
Terrier 9  Female
Terrier 10 Female
Collie 5 Female
Boxer 5 Male
Pitbull 8  Male
Cocker 9 Female
Terrier 9 Female
Kangal 7  Male
Kangal 7  Male
Terrier 12 Female
Terrier 11  Female
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For the analysis of GFAP in histopathologically
diagnosed neoplastic samples by SDS-PAGE, 20
g tissue extracts were loaded on the polyacryla-
mide gels. Protein analysis of the samples was
performed by using denaturing 10 % SDS-PAGE
according to the method of Laemmli (10). SE
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Figure 1a: Determination of protein profiles
in normal and neoplastic tissues of dogs by SDS-
PAGE analysis. Proteins of tumor tissues were se-
perated on 10 % polyacrylamide gel and stained
with Coomassie Blue (G-250).

Lane 1; Sebaceous Gland Adenoma. Lane 2;
Sebaceous Gland Adenoma Control. Lane 3; Mast
Cell Tumor. Lane 4; Mast Cell Tumor Control,
Lane 5; Leiomyoma. Lane 6; Leiomyoma Control.
Lane 7; Rhabdomyosarcoma. Lane §; Rhabdom-
yosarcoma Control. Lane 9; Lipoma. Lane 10; Li-
poma Control

Sekil 1a: Kopeklerin normal ve neoplastik do-
kularinda SDS-PAGE analizi ile protein profilleri-
nin belirlenmesi. Tiimor doku proteinleri %10 luk
poliakrilamid jelde ayrigtirildi ve Coomassie mavi-
si (G-250) ile boyand.

Swra 1; Sebaseoz Bez Adenomu. Sira 2; Seba-
seoz Bez Adenomu Kontrol. Sira 3; Mast Hiicreli
Tiimor. Sira 4, Mast Hiicreli Tiimor Kontrol. Sira
5; Leiomyom. Swra 6; Leiomyom Kontrol. Sira 7,
Rhabdomyosarkom. Sira 8; Rhabdomyosarkom
Kontrol. Stra 9; Lipom. Sira 10, Lipom Kontrol.
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250-Mighty Small II Slab Gel Electrophoresis
Unit (Hoefer Scientific Instruments) was used for
electrophoretic analysis. Proteins in the gel were
transferred to nitrocellulose membrane by using
semi-dry transfer unit (Hoefer Scientific Instru-
ments).
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Figure 1b: Determination of protein profiles
in normal and neoplastic tissues of dogs by SDS-
PAGE analysis. Proteins of tumor tissues were se-
perated on 10 % polyacrylamide gel and stained
with Coomassie Blue (G-250).

Lane 1; Eosinophilic Granuloma. Lane 2; Eo-
sinophilic Granuloma Control. Lane 3; Mammary
Glands Control. Lanes 4 and 5; Malign Mixed Tu-
mor. Lane 6; Complex Carcinoma. Lanes 7 and §;
Adenocarcinoma. Lanes 9 and 10; Malign Mixed
Tumor. Lane 11; Glandula mammaria Control.
Lane 12; Lenfoma. Lane 13; Lenfoma Control.
Lane 14; Brain Tissue Control. Lane 15; Mammary
Glands Control

Sekil 1b: Kopeklerin normal ve neoplastik do-
kularinda SDS-PAGE analizi ile protein profilleri-
nin belirlenmesi. Tiimor doku proteinleri %10 luk
poliakrilamid jelde ayristirildi ve Coomassie mavi-
si (G-250) ile boyandi.

Swra 1; Eozinofilik Graniiloma. Swra 2; Eozi-
nofilik Graniiloma Kontrol. Swra 3; Meme Dokusu
Kontrol. Sira 4; Malin Miks Tiimor. Sira 5; Malin
Miks Tiimér. Sira 6, Kompleks Karsinom. Swra 7;
Adenokarsinom. Sira 8; Adenokarsinom. Sira 9;
Malin Miks Tiimor. Swra 10; Malin Miks Tiimor.
Swra 11; Meme Dokusu Kontrol. Sira 12; Lenfoma.
Swra 13, Lenfoma Kontrol. Sira 14; Beyin Dokusu
Kontrol. Sira 15; Meme Dokusu Kontrol.
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Rabbit-anti-GFAP, as primary antibody, and
Goat anti-rabbit-GFAP, as secondary antibody,
were used in order to search antigens on the nit-
rocellulose membrane after semi-dry blotting (im-
munoblotting).

Profiles of the Coomassie Blue (G-250) dyed
proteins are shown in Figure la and 1b. As shown
in the figures, control and tumor tissues have dif-
ferent numbers of protein bands which means that
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control and tumor tissues have different protein
contents from each other.

In dogs, GFAP activity is previously observed
especially in fibrous astrocytes, Schwann cells,
axons and peripheral ganglions (13). Therefore
brain tissue was used as positive control in order
to show if the immunostaining method we used is
working with anti-GFAP (Figure 2a and 2b).
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Figure 2a: Seperated tissue proteins by SDS-
PAGE were transferred from gel to nitrocellulose
membrane by semi-dry blotting and immunostai-
ned with GFAP antibody (immunoblotting).

Lane 1; Brain Tissue Control. Lane 2; Mast Cell
Tumor. Lane 3; Mast Cell Tumor Control. Lane 4;
Leiomyoma. Lane 5; Leiomyoma Control. Lane 6;
Rhabdomyosarcoma. Lane 7; Rhabdomyosarcoma
Control. Lane §8; Lipoma. Lane 9; Lipoma Control.
Lane 10; Brain Tissue Control

Sekil 2a: SDS-PAGE ile ayristirilan doku pro-
teinleri yari-kuru blot yontemi ile jel den nitrose-
liiloz membrana aktariimis ve GFAP antikorlart ile
immun boyama yapimistir (Immun blot yontemi).

Sira 1; Beyin Dokusu Kontrol. Sira 2; Mast Hiic-
reli Tiimor. Sira 3; Mast Hiicreli Tiimor Kontrol.
Swra 4; Leiomyom. Swra 5; Leiomyom Kontrol. Sira
6, Rhabdomyosarkom. Sira 7, Rhabdomyosarkom
Kontrol. Swra 8; Lipom. Sira 9; Lipom Kontrol.
Swra 10; Beyin Dokusu Kontrol.
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Figure 2b: Seperated tissue proteins by SDS-
PAGE were transferred from gel to nitrocellulose
membrane by semi-dry blotting and immunostai-
ned with GFAP antibody (immunoblotting).

Lane 1; Brain Tissue Control. Lane 2; Eosinop-
hilic Granuloma. Lane 3; Eosinophilic Granuloma
Control. Lane 4; Mammary Glands Control. Lanes
5-7; Malign Mixed Tumor. Lanes 8 and 9; Adeno-
carcinoma. Lane 10; Complex Carcinoma. Lane
11; Lenfoma. Lane 12; Lenfoma Control. Lane 13;
Sebaceous Gland Adenoma. Lane 14; Sebaceous
Gland Adenoma Control. Lane 15; Brain Tissue
Control

Sekil 2b: SDS-PAGE ile ayristirilan doku pro-
teinleri yari-kuru blot yontemi ile jel den nitrose-
lliloz membrana aktariinmis ve GFAP antikorlart ile
immun boyama yapumistir (Immun blot yontemi).

Sira 1; Beyin Dokusu Kontrol. Sira 2; Eozino-
filik Graniiloma. Sira 3; Eozinofilik Graniiloma
Kontrol. Sira 4; Meme Dokusu Kontrol. Sira 5-7;
Malin Miks Tiimor. Sira 8 ve 9; Adenokarsinom.
Sira 10; Kompleks Karsinom. Sira 11; Lenfoma.
Sira 12; Lenfoma Kontrol. Swra 13; Sebasedz Bez
Adenomu. Sira 14; Sebaseoz Bez Adenomu Kont-
rol. Stra 15; Beyin Dokusu Kontrol.
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The results of SDS-PAGE and semi-dry blot-
ting analysis showed that GFAP is not being exp-
ressed by the 14 tumors which we studied (See
Figure 2a and Figure 2b). It has been observed that
GFAP expression was seen in enough amounts as
expected in the brain tissues. The fact that GFAP
has not been identified in the tumor tissues we
analysed points out that this protein is quite speci-
fic to nervous system tissues.

In conclusion, GFAP is not being expressed in
neoplastic tissue samples of dogs with eosinophi-
lic granuloma, malign mixed tumor, leiomyoma,
complex carcinoma, sebaceous gland adenoma,
mast cell tumor, lenfoma, adenocarcinoma, rhab-
domyosarcoma and lipoma. These results suggest
that GFAP cannot be used as a marker for nonglial
tumor tissues in dogs. Obtained results can be con-
sidered as an original data in terms of non-glial
origin tumors since GFAP is a specific marker pro-
tein to healthy and neoplastic glial cells.
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