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����	��* 8����	���� ����'$ +	���� � �������'$ ������$, �	���������	��' � ���
�
���� ���
����	���'. 
!�
��' ����	������ ���+	����
� 8����	���� ����	&�
���'$ �����	�
�� (GFAP � ���	�
���) � ��������$ 
������$ ��������� �����. %'�� ����	������ ��	�������'/ ��
	���� 52 ����	�
�� � ��������� ��
����-

���'$ � ������	���������
�'$ ���$��	/ ��������� �����. =�� ���������
�$����	���� ����	������� +'�� 
�����
�����' �	�����'	 ��
�
	�� ���
�� GFAP, ���	�
���, Ki-67. #'������� ���	�� ������	����� � 
��	�
��* ���2��
 8����	�����	�'$ +	���� �����	�
��, �����
��� ���	
 ������������ �+	��	�	��� ImageJ 
1,47v. ?
�
��
��	���* ��������
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�
�� � ������$ ����	��	�'$ ���$��	/ +'�� ����	�	�� � 
����2
* 
������ 
	�
� B�C	��. %��
C���
�� �+������ � ��	�	���/ 8����	���	/ GFAP (62,5%) �
�������
 � 
������	���������
�'� ���$����. N��

 ������	���������
�'$ ���$��	/ (58,3%) �������� �
��
�
��	 
8����	���� ���	�
��� ���$��	�'�� ��	
����, �
� �	 ��+�*���� � ��
����
���$. ��� �������'$ ����� 
���/�
�	�	� �'����/ ����	�
 8����	���� +	���� ����	&�
���'$ �����	�
�� - GFAP (100%) � ���	�
��� 
(87%). ����	�
 8����	���� GFAP � ���	�
��� �'C	 � ��
����
���'$ ���$���$, �	� � ������	���������
�'$ 
(p<0,05). R�
	�������

 8����	���� GFAP � ���	�
��� ��2	�
�	��� �����
�� � ���$���$ ��
����
������ � 
������	���������
���� 
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� �������	
 �����
����
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	R.QYK1-QY0
Z8[8
Intermediate filament proteins play an important role in maintaining a stable shape, as well as the 
possible movement of cells, including neoplastic cells. However there, are few works dedicated to the investigation of 
these proteins expression in diffuse gliomas and they are quite contradictory. The authors studied the expression of 
intermediate filaments (glial fibrillar acid protein GFAP, vimentin) in diffuse gliomas of the brain. 52 postoperative 
samples with the diagnosis of astrocytic and oligodendroglial brain tumors were examined. Primary antibodies against 
GFAP, vimentin, Ki-67 were used. The proliferative index and the expression area were calculated using the tools 
ImageJ 1.47v. The statistical Fisher test was included. Most samples with moderate expression of GFAP (62.5%) are 
rated to oligodendroglial tumors. Part of oligodendroglial tumors (58.3%) showed no expression of vimentin by tumor 
cells, this was not observed in astrocytomas. Meanwhile, a high level of expression of intermediate filament proteins - 
GFAP (100%) and vimentin (87%) is characteristic for diffuse gliomas. The expression level of GFAP and vimentin is 
higher in astrocytic tumors than in oligodendroglial (p<0.05). Levels of GFAP and vimentin expression are differential 
feature of astrocytic and oligodendroglial tumors. 
�

^`abcR5�dV5We`�$�RPTfPgO5U5�hYXi`RR5�hbjV`�

R`�dWVWiRWdW�eWcZb�$�jPXPZOYX`cbkOlgQ�cRPfRWk�

eWXaWVWd5fRWk� X5cRWePR5OR5gOk�� mW� bgZVPSRkn�

hPOWd5gOWVWd5fRb� S5PdRWgO`Zb�� oV5WeW[`O`� ?hbj�

V`RR5�ZV5O`R`�dV5We@�jPXPZOYX`cbkOlgQ�g`ROYcWe�

hXWe5pR`j� a5VPeYRO5i�� SW� gZVPSb� QZ`j� ijWSQOl�

eWVYZbV`� dV5PVlRWdW�a5qX`VQXRWdW�Z`gVWdW�hXW�

OY\Rb� ?GI!#@� OP� i5eYRO`Rb�� 5RWS5� $� SWSPOZWiW�

RYgO`Rb�OP�g5eYR`Rb�1�3��

_5VlZ5gRW�QZ5gR`T� gZVPS� hXWe5pR`j� a5VPeYR�

O5i� b� dV5PVlR`j� ZV5O`RPj� ihV`iPn� RP� \j� abRZ�

[5WRbiPRRQ,� b� e`UYT� 5c� iXWSpYR`e� SYa5[`OWe�

GI!#�OP�i5eYRO`Rb�cR`pbnOlgQ� PZO`iR5gOl�XYPZ�

O`iR`j� ce5R� dV5\� b� i5ShWi5Sl� RP� dWgOX`T� 5� jXW�

R5fR`T�gOXYg�1E3��mW�eWpY�qbO`�hWQgRYRW�fYXYc�\j�

ihV`i� RP� XbjV`i5gOl� ZV5O`R� 1+�/3�� rWhYXYSR5�

SWgV5SpYRRQ� S5PdRWgO`fRW\� [5RRWgO5� YZghXYg5\�

hXWe5pR`j� a5VPeYRO5i� b� S`abcR`j� dV5WePj� dW�

VWiRWdW�eWcZb� qbV`� RYf`gVYRR`e`� T� SWg`Ol� RY�

WSRWcRPfR`e`� 1�&3�� sWeb� eYOWk� [lWdW� SW�

gV5SpYRRQ� qbVW� i`cRPfYRRQ� S5PdRWgO`fRW\� XWV5�

WgWqV`iWgOYT� YZghXYg5\� hXWe5pR`j� a5VPeYRO5i�

?GI!#��i5eYRO`R@�b�S`abcR`j�dV5WePj�dWVWiRWdW�

eWcZb� X5cRWdW� d5gOWVWd5fRWdW� O`hb� OP� gObhYRQ�

cVWQZ5gRWgO5��
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^WgV5SpYRW�-%�S`abcR5� dV5We`�hP[5nRO5i�RYT�

XWj5XbXd5fRWdW�i5SS5VYRRQ�^R5hXWhYOXWiglZW\�Wq�

VPgRW\�ZV5R5fRW\�V5ZPXR5��5e��t�t��uYfR`ZWiP�?%&�&�

%&�/�XX�@��rP[5nRO`� RY� WOX`ebiPV`� j5e5W�� f`� XP�

S5WOYXPh5\�SW�WhYXP[5\��o5gOWVWd5fR`T�S5PdRWc�qbi�

igOPRWiVYR`T�� gh`XPkf`gl� RP� gbfPgR5� ZX`OYX5\�

1�%3�� ]� SWgV5SpYRRQ� qbV`� iZVkfYR5� /� S`abcR`j�

PgOXW[`OWe� ?G����� BB@�� E� PRPhVPgO`fR`j� PgOXW�

[`OWe� ?G����� BBB@�� %.� dV5WqVPgOWe`� ?G����� B)@�� /�

WV5dWSYRSXWdV5We� ?G����� BB@�� -� PRPhVPgO`fR`j�

WV5dWSYRSXWdV5We� ?G����� BBB@�� NYXYSR5T� i5Z� hP�

[5nRO5i� gOPRWi`i� .'��%v���%&� XWZb�� Nh5ii5SRW�

UYRRQ�fWVWi5Z5i�5�p5RWZ���&�,���

tebRWd5gOWj5e5fRY� SWgV5SpYRRQ� hXWiWS`VWgl�

cd5SRW� c� hXWOWZWVPe`� ZWehPR5\� 8����9���
������

?89@�� ?Nwx@�� y`ZWX`gOPRW� hYXi`RR5� PRO`O5VP�
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��^PR5Q@@��i5eYRO`Rb�

?ZVWR� ��%&�� X�� �,%&&� ?89�Nwx@@� OP�  ��+/� ?ZVWR�

��+��X���,.&&�?89�Nwx@@��mW�RPRWg`V`gl�RP�cX5c`�

cPiOWiUZ`� .� eZe� 5c� g`gOYeWk� i5cbPV5cP[5\� D���

)����
� z��
��� ?89�� Nwx@� OP� i`QiVYRRQe� q5V�

ZWiWdW� VPR[kdP� cP� SWhWeWdWk� 4!"� z��
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��������
�?89��Nwx@���

uWXaWeYOX`fR`T� eYOWS�� {ZghXYg5k� hXWe5p�

R`j� a5VPeYRO5i� i`cRPfPV`� cP� VWZPV5cP[5nk� RP�

ZWh`fYRWdW�q5VZP�i�gOXbZObXPj�hbjV`R�?hbjV`RR5�

ZV5O`R`�� gbS`R`�� iWdR`mP� RYZXWcb�� ZPVl�

[`a5ZPO`@�� P� OPZWp� RPh5iZ5VlZ5gRW� cP� X5iRYe�

RPZWh`fYRRQ� b� gOXbZObXPj� RYWhVPc5\� ?|�}� i5SgbO�

Rn�� |~��}� gVPqZY�� |~}�hWe5XRY�� |~�~~}� i`XPpYRY��

|~~}�ePZg`ePVlRY�RPZWh`fYRRQ@� OP� 5ROYRg`iR5gOk�
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YZghXYg5\,�|�}�?��&��hVWm5�S5VQRWZ�c�ePZg`ePVl�

RWk�5ROYRg`iR5gOk�YZghXYg5\@��|~}�?�&�.&��hVWm5�

S5VQRZ`� cX5cb� c� RPTq5VlUWk� 5ROYRg`iR5gOk� YZg�

hXYg5\@�� |~~}� ?ZWX`fRYi`T� ZWV5X� cPTePn� �.&��

hVWm5� |dPXQfW\� S5VQRZ`}@�� rVWmP� ZWX`fRYiWdW�

ZWVlWXb� i`cRPfPVPgQ� cP� XPjbRWZ� hWgV5SWiR`j�

SYZWRiWVk[5\�� q5RPX`cP[5\�� d5gOWdXPe`� ZWVlWX5i�

?B����J@�� tRSYZg� hXWV5aYXP[5\� ?tr@� i`cRPfPV`� cP�

eYOWS`ZWk�� Wh`gPRWk� XPR5UY� 1%�'3�� QZ� gYXYSRn�

cRPfYRRQ� gh5ii5SRWUYRRQ� Z5VlZWgO5�  ��+/�5eb�

RWXYPZO`iR`j�QSYX�SW�cPdPVlRW\�Z5VlZWgO5�hbjV`R�

R`j� QSYX� b� aWOWdXPa5Qj� cWR� RWiWbOiWXYRRQ� c�

RPTq5VlU`e�gZbhfYRRQe�ZV5O`R��mW�hXWV5aYXbkOl���

NOPO`gO`fR`T� PRPV5c� qbi� hXWiYSYR`T� cP� SW�

hWeWdWk� hXWdXPeRWdW� cPqYchYfYRRQ� 4�����9����

?iYXg5Q���E@��^PR5�hXYSgOPiVYR5�b�i`dVQS5�Fv���SY�

F� $� gYXYSRn� PX`aeYO`fRY� cRPfYRRQ�� �� $� gOPR�

SPXORP� hWj`qZP� gYXYSRlWdW�� NOPO`gO`fRb� cRPfb�

m5gOl�i5Se5RRWgO5�XYcbVlOPO5i�b�dXbhPj�SWgV5Spb�

iPR`j� hbjV`R� qbVW� hYXYi5XYRW� cP� SWhWeWdWk�

OWfRWdW� OYgOb� �5UYXP� ?%�A@�� �RPfYRRQ� ��&�&-�

qbVW�hX`TRQOW�gOPO`gO`fRW�cRPfbm`e�1�3��
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�\����
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tRSYZg� hXWV5aYXP[5\ hbjV`RR`j� ZV5O`R� b� S`�

abcR`j� PgOXW[`OPXR`j� OP� WV5dWSYRSXWdV5PVlR`j�

hbjV`RPj� dWVWiRWdW� eWcZb� ZWV`iPigQ� i5S� &�E� SW�

'%�+���gYXYSRn�cRPfYRRQ�gOPRWi`VW��-�.v�&�'����

�PTi`m5� cRPfYRRQ� tr�qbV`� cPXYngOXWiPR5�b� dV5W�

qVPgOWePj� ?����v��.��@��RPTR`pf5�$�b�hbjV`RPj��

mW� RPVYpPOl� SW� G����� BB�� $� '�+v%����� xRPhVPg�

O`fR5� dV5We`� ?G����� BBB@� jPXPZOYX`cbiPV`gQ� i`�

gWZ`e`� cRPfYRRQe`� tr�� PVY� hWgObhPV`gQ� dV5W�

qVPgOWePe� ?�.�%vE��@�� tr��&��qbi� iVPgO`i`T� %��

hbjV`R5�?.&�.�@�� 
�WZPV5cP[5Q�OP�X5iYRl�RPZWh`fYRRQ�hXWe5pR`j�

a5VPeYRO5i�b�S`abcR`j�dV5WePj��]�S`abcR`j�dV5W�

ePj� dWVWiRWdW� eWcZb� PgOXW[`OPXRWdW� OP� WV5dW�

SYRSXWdV5PVlRWdW� O`h5i� GI!#� qbi� hX`gbOR5e� b�

hbjV`RR`j� ZV5O`RPj�� hYX`RbZVYPXRW�� b� i5SXWgO�

ZPj�� P� OPZWp�b�XYPZO`iR`j� PgOXW[`OPj�hYX`aYX5\�

hbjV`R`� ?OPqV�� �@��rWe5XRP� YZghXYg5Q� qbVP� iVPg�

O`iP� dYe5gOW[`OPXR`e� RYWhVPgO`fR`e� ZV5O`RPe��

P�gVPqZP�$�RYZXWO`cWiPR5T�OZPR`R5�?dV5WqVPgOWe@��

qPdPOWQSYXR`e� OP� hXWV5aYXbkf`e� hbjV`RR`e�

ZV5O`RPe��NYXYS�GI!#�hWc`O`iR`j� gOXbZObX� i`�

S5VQV`gQ� QSXP�� YRSWOYV5T� 5� ghWVbfRP� OZPR`RP�

gbS`R��ZPVl[`a5ZPO`��

uPZg`ePVlRP� YZghXYg5Q� i5eYRO`Rb� b� ig5j�

cXPcZPj�XYngOXbiPVPgQ�i�YRSWOYV5\�gbS`R��rbjV`R�

R5� ZV5O`R`� SYeWRgOXbiPV`� hWe5XRY� hYX`�

RbZVYPXRY� OP� gVPqZY� cPqPXiVYRRQ� i5SXWgOZ5i��

rWe5XRP� XYPZ[5Q� qbVP� iVPgO`iP� OPZWp� SVQ�

RYZXWO`cWiPRW\� OZPR`R`�� qPdPOWQSYXR`j� OP�

dYe5gOW[`OPXR`j�ZV5O`R���
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