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��������
�������� �������!"� #�$#%�&# ���'�� �%-

(!)!'&*�� ! &�)!�$+'�� .��/$%���. �� (�''�� 
5�6 �%��!7%&*!% .���%�(%'!# "�'!��8� ���-
��% �%&�� � &��9*�9�% ����� �!�'��� ��%�%'! 
! &�&���$#8� 10-12 % �&%; ����� [12, 13, 14]. 
�%"9$+���� �.��/�)!! .�$#�!"���''��� &�%�� � 
*��/9&�!�$��!7%&*�� .��*�!*% .�*� .�%(&���$%-
'� �(!'�7'��! !&&$%(���'!#�!, '� ! �'! &�!(%-
�%$+&��98� � ��&�*�� =>>%*�!�'�&�! .�!�%'%-
'!# �!(!���� (!�.�"�'� =$%*������'!�'�; ��$' 
($# "��!�$%'!# �������; ��' ! �%�/!$!��)!! 
�������; /�$+'�; [9, 11]. 


���!&�!7%&*! (�&���%�'�% 9&*��%'!% "��!�-
$%'!# �$9/�*!; ������ /�$� .�*�"�'� � ��/��% 
Monstrey et al. [10]. @ 67 .�)!%'��� & �/K!�'��! 

������! ��-���� &�%.%'! .#�+ '%"��!&!��; !&&$%(�-
���%$+&*!; ��9.. .�$97!$! �('�'�.���$%''�% �%-
"9$+����. �'! &�&��#$! � ���, 7�� %�%('%�'�% .�!-
�%'%'!% .�$!;�����!7%&*��� .�$#�!"���''��� &�%-
�� (�..���� �!�.���'-2) '� �/$�&�+ ����� � �%7%'!% 
6 �!' &.�&�/&�����$� /�$%% /�&���� =.!�%$!"�)!! 
*��%� ��', &'!�%'!8 *�$!7%&��� �!.%����>!7%-
&*!; ��"��&��'!�, 9�%'+K%'!8 !$! ��&9�&��!8 
*�'���*�9� "� /�$%% *����*!� .%�!�( ��%�%'! .� 
&���'%'!8 & *�'���$+'��! (�''��! (22 &9� .��-
�!� 41 &9�). @ 20 .�)!%'���, !�%�K!; &��'(���'�% 
(�'��&*!% ��'�, /�$� .�*�"�'�, 7�� ��"(%�&��!% 
9.��#'9���� &�%�� (�&���%�'� &'!��$� ��&.�$!-
�%$+'98 �%�*)!8, 9&*��#$� *�7%&��� ���'9$#)!�, 
=.!�%$!"�)!8, 9$97K�$� &���79�&��!% ! ��''%% 
>!"!�$��!7%&*�% �9/)%�/��"���'!% [10].
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�.�� .�!�%'%'!# �
^���-&�%�� 9 48-�! .�-
)!%'��� & ������! $!)� ! (�;��%$+'�; .9�%� � 9&-
$��!#; ��(%$%'!# !'�%'&!�'�� �%��.!! '� >�'% 
�/�7'�; �%��(�� �/_%�� ! �%&�'��� $%7%'!# 
��*�% &�!(%�%$+&�����$ � .�"!�!�'�; �%"9$+��-
��; &�%���%��.!! [2]. @&��'��$%'�, 7�� .�!�%'%-
'!% &�%����� �%��.!! (�..���� �!�.���'-2) &.�-
&�/&�����$� 9�%'+K%'!8 ��%*� $!)� ! �%�;'!; 
(�;��%$+'�; .9�%�, ��&&��'��$%'!8 �!*��)!�-
*9$#)!! � "�'�; &��"�, /$!"$%��_!; * �������� 
.��%�;'�&�#�. 5�#�$%'� /$���.�!#�'�% �$!#'!% 
.�$#�!"���''��� &�%�� '� �%.����!�'�% .��)%&&�, 
�%"9$+���� �.%���!�'��� $%7%'!# ! ;���*�%� >��-
�!����'!# .�&$%�.%��)!�''�; �9/)��. 
�%('## 
($!�%$+'�&�+ .�%/���'!# � ��(%$%'!! !'�%'&!�-
'�� �%��.!! &�*��_�$�&+ '� 2-3 &9��*. 

�%�&��!% .�$!;�����!7%&*��� .�$#�!"���'-
'��� &�%�� '� ����'!"� 7%$��%*� �.�%(%$#%�&# 
K!��*!� &.%*���� /!�$��!7%&*!; =>>%*���, 
* *������ ��'�&#�&#: &�!�9$#)!# �%�%'%��)!!, 
9�'%�%'!% ��&.�$%'!#, ��(9$#)!# !��9''�; 
.��)%&&��, ��&&��'��$%'!% �!*��)!�*9$#���'�; 
'��9K%'!�, �%�%�����.'�% ! �'�$+�%�!7%&*�% 
(%�&��!% ! (�. [1, 3, 4]. �� .����%'%�!7%&*!% �%-
;�'!"�� =�!; =>>%*��� '9�(�8�&# � *�'*�%�'�; 
(�*�"��%$+&���;, *�9� *�����; �7%'+ ����'!7%' 
� *$!'!7%&*�� .��*�!*%. ��&9�&��98� &�%(%'!# 
� �%;�'!"��; �$!#'!# .�$#�!"���''��� .�$!;��-
���!7%&*��� &�%�� '� >9'*)!�'�$+'�% &�&��#'!% 
��
, ���>��%'%" �������� ��'�, &�&��#'!% '%�-
��='(�*�!''�� ! !��9''�� &!&�%�. �$# .�$97%-
'!# ���%�� '� =�! ��.��&� '%�/;�(!�� ��(%$!��-
��'!% .���$��!7%&*��� .��)%&&� (�������� ����-
��), %% (�"!����'!% ! !"97%'!% ��"$!7'�; .�*�-
"��%$%� ���%�&��"� ����'!"�� .�( ��"(%�&��!%� 
.�$#�!"���''�; &�%����; ��$' � =*&.%�!�%'�%, 
7�� ! #�!$�&+ ����� (�''�� ��/���.

�!"�#�!�$ � %�"&�$
�&&$%(���'!% .���%(%'� '� /%$�; /%&.���(-

'�; *��&�;-&��)�;, ��"��&��� K%&�+ �%&#)%�, 
�%&�� 180-220 � & &�/$8(%'!%� b%$+&!'&*�� 
(%*$���)!!, .�!'#��� �%'%��$+'�� �&&��/$%%� 
5&%�!�'�� �%(!)!'&*�� �&&�)!�)!! (2010 �.), 
! & ��"�%K%'!# ���!&&!! .� /!�=�!*% ��'%)-
*��� '�)!�'�$+'��� �%(!)!'&*��� 9'!�%�&!-
�%�� !�. �. ���+*��� d 8/16 �� 29.01.2011 ��(� 
! d 112/16 �� 22.10.2012 ��(�.

�$# ��(%$!����'!# (�"!����''��� ����� ��-
*����� .$��%'%� /�$ ��"��/���', "�.��%'����' ! 
!&.�$+"���' &.�&�/ [7], *������ !�%%� .�%!�9_%-
&��� .%�%( &9_%&��98_!�!, .�&*�$+*9 .�"��$#%� 
��7'� (�"!�����+ �#�%&�+ ! .$�_�(+ .�$97%''�; 
������ ! .�!/$!��%� =*&.%�!�%'� * �%�$+'�� 9&-

$��!#� /�����; !$! .��!"��(&��%''�; .������. 
��'�&!$!&+ ����!, &�&���$#�K!% 5 % .$�_�(! 
�%$�, '� �/$�&�+ &.!'� ! *�%&�)�. ��&&��#'!% �� 
!&��7'!*� .$��%'! (� *��! /�$� 15 ��. �$!�%$+-
'�&�+ =*&.�"!)!! &�&���$#$� 3 & (��'��%''�� 
����). 5 =��� &$97�% &�"(���$!&+ =.!(%���$+'�% ! 
.��%�;'�&�'�% (%���$+'�% ����! (.� *$�&&!>!*�-
)!! bb &j%"(� ;!�9���� @*��!'�, 2002 �.). ��%'-
'� ��*!% ����! ;���*�%�'� ($# /�����; ! .��!"-
��(&��%''�; .������ .�! �"����; ���87%�� ��"�, 
.�=���9 � '�&��#_%� ��/��% !&.�$+"���$�&+ �.!-
&�''�# &��'(���!"!����''�# ��(%$+ (�"!����''�; 
������ ��*����� .$��%'%�. 

�&.�$+"���$!&+ �..����� ��������-*��-
.�*� (Zepter-Bioptron AG, v�%�)��!#), *�����% 
&�"(�8� &�%����� .�$#�!"���''�� .���* .$�-
_�(+8 12,3 &�2, *������ !�%%� .�$!;�����!-
7%&*!% ! ��'�;�����!7%&*!% (!�.�"�'� (�
^-
���/PILER - Polarized Incoherent Low Energy 
Radiation). 5�"(%�&��!% .�$#�!"���''�� &�%��� 
& 7�&�+8 !'>��*��&'��� !"$97%'!# (($!'� ��$' 
480-3400 '�, .$��'�&�+ ��_'�&�! 40 �5�/&�2, 
&�%����# ='%��!# � �!'9�9 2,4 ��/&�2) �&9_%&�-
�$#$�&+ & ��&&��#'!# (� *��! 10 &� � �%7%'!% 
10 �!'9� ��! ��"� � &9�*! &��$�&'� �%*��%'(�-
)!#� .� $%7%'!8 /�$+'�; & ������! [3, 4]. ��! 
=��� ��&&��#'!! (!��%�� &�%������ .�$# �;����-
��$ .�7�! �&8 &.!'9 *��&� & '%.���%�({''�� 
*��%�. ��*!� �/��"��, ��"(%�&��!% .�$#�!"���'-
'��� &�%�� /�$� '% ��$+*� �%&�'��, '� ! �/_!�. 

�$# !&&$%(���'!# �$!#'!# �
^���-&�%�� '� 
&*���&�+ "��!�$%'!# �������� ��'� &����%�&��%'-
'� & >�"��! ��'%���� .��)%&&�: &.9&�# &9�*!, ���% 
&9��*, '%(%$8 ! 11 &9��* .�&$% ������ .���%(%'� 
���>��%��!7%&*�% !&&$%(���'!% (!��%��� ! .$�-
_�(! �������� .��%�;'�&�!. �$# �)%'*! ��"(%�-
&��!# .�$#�!"���''��� &�%�� '� ���>��%'%" ���-
����� ��'�, � !�%''�, �����%''�&�+ ! (!'��!*9 
��&.�$!�%$+'�� �%�*)!!, ��"�!�!%, (!'��!*9 ���-
'9$#)!� ! .��)%&& =.!�%$!"�)!!, /�$� .���%(%'� 
���>�$��!7%&*�% !"97%'!% �������� ��'�.

�$# �)%'*! &!&�%�'�; �%�*)!� !&&$%(���-
$!&+ >9'*)!�'�$+'�% &�&��#'!% ��
, &�(%�-
��'!% � *���! /!�$��!7%&*! �*�!�'�; �%_%&�� 
!  !��9''�� &���9&.

�9'*)!�'�$+'�% &�&��#'!% ��
 �)%'!��$! & 
.���_+8 �%&�-�%��(�� «��*����% .�$%» ! «'��*�-
��� �%>$%*&». �)%'!��$�&+ ��!%'�!����7'�-(�!-
���%$+'�# �*�!�'�&�+ *��& � ��*����� .�$% ! $�-
�%'�'�% ��%�# "�;�(� �!���'��� � �{�'98 *��%�9.

5 .$�"�% *���! !��9'�>%��%'�'�� ! ��(!�-
!��9''�� �%��(��! �.�%(%$#$! �����'�: �!-
�%����.'�� �����', �!��*&!', ��!��(�!��'!', 
&��������.'�� �����', >�$$!*9$�&�!�9$!�9-
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8_!� �����', �%&��&�%��', �(�%'�*���!*����.-
'�� �����', *���!*�&�%��', !'&9$!'. ���9'�-
������ �*$87�$� �.�%(%$%'!% *$%��7'��� (�-, 
5-$!�>�)!��, '��9��$+'�% *!$$%��, ;%$.%��/
&9.�%&&���) & .���_+8 ��'�*$�'�$+'�; �'�!-
�%$ ! �9����$+'��� (���, !��9'��$�/9$!'� �&-
'��'�; *$�&&�� 
, G, M) & .���_+8 ��(!�$+'�� 
!��9'�(!>>9"!! ! .�%)!.!��)!! "�%'+%� !��9-
'!�%��, � ��*�% >���)!���'�� !'(%*& ! >���)!-
���'�% 7!&$� �%��(�� &�%����� �!*��&*�.!!.


�'(��"!"$ � �) &*+(,�����
��!�%'%'!% ��(%$! =*&.%�!�%'��$+'��� ���-

�� .�"��$!$� .�$97!�+ &��'(���!"���''98 ! (�-
&���%�'98 *���!'9 ���>��%'%"� �������� ��'�. 
��{;&%*9'('�# =*&.�"!)!# ��*������ .$��%'! 
.�!��(!$� * ��"�!�!8 =.!(%���$+'��� ! (%�-
��$+'��� .��%�;'�&�'��� �����. �' ;���*�%�!-
"���$&# '%*��"�� =.!(%��!&� ! .��%�;'�&�'�; 
&$�%� (%���, ��"�!�!%� �%"*��� �*�'%���� ��%*�, 
*������ .��#�$#$&# � >���!����'!! .9"��%� 
��"'��� ��"�%�� ! (%&*����)!%� '%*���!7%&*! 
!"�%'%''��� =.!(%��!&�. 

��'%&%'!% ��������� .���%�(%'!# '%���!�'� 
�$!#$� '� >9'*)!�'�$+'�% &�&��#'!% ��
: !"�%-
'#$�&+ ��!%'�!����7'�-(�!���%$+'�# �*�!�'�&�+ 
(��
) �!���'�; � ��*����� .�$%. ��/$8(�$!&+ 
"'�7!�%$+'�% 9�%'+K%'!% *�$!7%&��� .%�%&%7%'-
'�; !�! *��(����� '� 72,9 % (p < 0,001) ! �&��-
��%''�; ���%�&�!� '� 65,7 % (p < 0,001) ��'�&!-
�%$+'� !'��*�'�; �!���'�;.

5 &�#"! & �%�, 7�� �%(9_�# ��$+ .�! >���!��-
��'!! �(�.��)!! .�! �������� &��%&&% .�!'�(-
$%�!� �!.���$���-�!.�>!"��'�-*���!*��(�%'�-
$���� (���

) ! �!.���$���-�!.�>!"��'�-�!�%-
�!('�� (���
) &!&�%���, �)%'!��$�&+ &�&��#'!% 
'%����9����$+'�; �%�9$#���'�; &!&�%� (���
, 
���, �!.���$���-�!.�>!"��'�-��'�('�� (���) 
�%�9$#���'�� &!&�%��, &��������.'��� �����'� 
(
��) ! !'&9$!'� .�! �����; ! �$!#'!% '� '!; 
.�$#�!"���''��� &�%��.

5 �&���� .%�!�(% �������� ������ ��#�$%'� 
�%"*�# �*�!��)!# )%'���$+'��� (�%(9_%��) "�%'� 
���

 � �!(% 9�%$!7%'!# &�(%���'!# �(�%'�*��-
�!*����.'��� �����'� (
���) '� 102 % (p < 0,001), 
! �*�!��)!# .%�!>%�!7%&*��� "�%'� *���!*�&�%-
��'� (�&) � �!(% 9�%$!7%'!# %�� &�(%���'!# '� 
600 % (p < 0,001), & .�&$%(98_!� %�� !&��_%'!%� 
! .�(%'!%� �& '� 44,9 % (� < 0,001) ��'�&!�%$+'� 
!'��*�'�; �!���'�;. �%�%&����*� �%(!����'�-
�� /�$�'&� �!.���$���-�!.�>!"��'�� &!&�%�� & 
�*�!��)!%� )%'���$+'��� "�%'� ���

 .�!�%$� * 
������%'!8 &%*�%)!! � �(%'��!.�>!"% 
�� ('� 
29,2 % (p < 0,001) ��'�&!�%$+'� !'��*�'�; �!���-

'�;). ��$� ���%7%'� �!.%�!'&9$!'%�!# (.���K%-
'!% '� 257 % (p < 0,001) ��'�&!�%$+'� !'��*�'�; 
�!���'�;), *�����# /�$� �%�*)!%� ����'!"�� � 
���%� '� �!.%��$!*%�!8, *�����# � &��8 �7%�%(+ 
/�$� &�#"�'� & �!.%�.��(9*)!%� *��%;�$��!'�� 
(�!.%��*�!��)!# &!�.���-�(�%'�$���� &!&�%��), 

��� ! �&. ���! .�$97%'� �*�!��)!# �!�%����.-
'�� >9'*)!! �(%'��!.�>!"� ('� 220 % (p < 0,01) 
��'�&!�%$+'� !'��*�'�; �!���'�;), ! &%*�%���-
'��� .��)%&&� (�4) � _!���!('�� �%$%"% ('� 110 % 
(p < 0,01) ��'�&!�%$+'� !'��*�'�; �!���'�;) .�! 
&'!�%'!! *�'�%�&!! �4 � �3 � .%�!>%�!7%&*!; �*�-
'#;. ���%7%'� '%&��$�&���''�&�+ �"�!��&�#"%� 
)%'���$+'��� ! .%�!>%�!7%&*��� "�%'+%� ���
 
.�! �������� �����% ! &(�!� '%���;!�!7%&*��� 
/�$�'&� �!.���$��9&� ! �!.�>!"� � &����'9 .�(��-
$#8_%�� &!'�%"� 
���. 

���%7%'� ������%'!% &%*�%)!! � �(%'��!.�-
>!"% >�$$!*9$�&�!�9$!�98_%�� �����'� (�
�) 
'� 55,8 % (p < 0,001) ��'�&!�%$+'� !'��*�'�; 
�!���'�;. �%"*� &'!��$�&+ ! *�')%'���)!# �%-
&��&�%��'� ('� 75,1 %, p < 0,001, ��'�&!�%$+'� 
!'��*�'�; �!���'�;). 

���9'�$��!7%&*!% !&&$%(���'!# .�*�"�$!, 
7�� .�! �����; ��"�!��$�&+ �����%''�# !��9-
'�&9.�%&&!#. �'� ;���*�%�!"���$�&+ 9�'%�%'!%� 
*�* *$%��7'���, ��* ! �9����$+'��� "�%'+%� !�-
�9'!�%��, � !�%''�, &'!�%'!%� *�$!7%&��� '�-
�9��$+'�; *!$$%��� (NK) '� 36,3 % (p = 0,003), 
�-$!�>�)!��� '� 27,1 % (p = 0,01), �-;%$.%��� 
'� 23,6 % (p = 0,04) ! �-&9.�%&&���� '� 58,3 % 
(p < 0,001) ��'�&!�%$+'� !'��*�'�; �!���'�;. 
��! �'�$!"% !��9'��%�9$#���'��� !'(%*&� 
(���) �� �/'��9�!$! '%���'��%�'�&�+ .���-
�%'!# �-&9.�%&&��'��� "�%'� !��9'!�%��. ��-
�%7%'� 9�'%�%'!% �/_%� �*�!�'�&�! >���)!��� 
'� 41,1 % (p < 0,001), (%>%*�� >���)!��"� ! �'%-
*$%��7'��� *!$$!'�� � (%#�%$+'�&�! *��(��� ��-
(%$+'� �"#���� >���)!�� (&'!�%'!% >���)!���-
'��� 7!&$� (��) '� 31,7 % (p < 0,001) ��'�&!�%$+-
'� !'��*�'�; �!���'�;). 
'�$!" �9����$+'��� 
"�%'� !��9'!�%�� .�*�"�$ !��9'�&9.�%&&!8 
& 9�'%�%'!%� .��(9*)!! Ig *$�&&�� A '� 16,3 % 
(p = 0,03) ! G '� 23,5 % (p = 0,04) ��'�&!�%$+-
'� !'��*�'�; �!���'�; ! .���K%'!%� *�')%'-
���)!! ��� '� 216 % (p < 0,001) ��'�&!�%$+'� 
!'��*�'�; �!���'�;. 5&{ =�� 9*�"���$� '� ��-
���%''98 �'�!�%''98 '���9"*9 & ��"���'�� 
��"�!�!%� �9��!��9''�; .��)%&&��.

��''�%, .�$97%''�% .�&$% �..$!*�)!! .�$#-
�!"���''��� &�%��, 9/%(!�%$+'� &�!(%�%$+&��98� 
� .�$��!�%$+'�� �$!#'!! .�$!;�����!7%&*��� 
.�$#�!"���''��� &�%�� '� ���>��%'%" �������� 
��'� (�!&. 1). 
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��$� ���%7%'� 9�%$!7%'!% &*���&�! "��!�-
$%'!# �������� .��%�;'�&�!: '� 7-% &9�*! (!�-
�%�� �������� .��%�;'�&�! /�$ �%'+K% '� 20 % 
(� = 0,005), � .$�_�(+ '� 36 % ��'�&!�%$+'� ��9.-
.� &���'%'!#. �%�%" 11 &9��* (!��%�� �������� 
��'� /�$ �%'+K% '� 38,6 % (� < 0,001), � .$�_�(+ 
– '� 62,3 % ��'�&!�%$+'� ��9..� &���'%'!#.

��''�% ���>��%��!7%&*��� !&&$%(���'!# 
.�(��%�(!$!&+ ���>�$��!7%&*! (&�%����# �!*��-
&*�.!#). �%�&��!% �
^���-&�%�� �.�%(%$#%� 
.��&���'&��%''�% ! ;��'�$��!7%&*!% !"�%'%'!# 
�%7%'!# &�&9(!&���� ! .��$!>%���!�'��� *��.�-
'%'��� ��&.�$%'!#. ��� &.�&�/&��9%�, ��-.%���;, 
����'!7%'!8 �$9/!'� .���%�(%'!# *��! � �/$�-
&�! ����� ! �.�%(%$#%� /�$%% .��%�;'�&�'�% ��&-
.�$��%'!% $%�*�)!���'��� ��$�. 5�-�����;, ��*�% 
�$!#'!% &�%������ .���*� �.�!�!"!�9%� �%7%'!% 
�&����� ��&.�$!�%$+'��� ���%�� '� .���%�(%'!%, 
*�����% .��#�$#%�&# �*�!��)!%� �%;�'!"��� ����-
'!7%'!# ��&.�$%'!# – >���!����'!%� .$��'��� 
! �%'%% K!��*��� (��% '� 45,8 ± 2,4 % (� < 0,01) 
��'�&!�%$+'� ��9..� &���'%'!#) $%�*�)!���'�-
�� ��$� & 9�%'+K%'!%� (!>>9"'�� !'>!$+���)!! 
.�$!���>'�#(%�'��! $%�*�)!���! ! ����!7'�� 
�$+�%��)!! �*�'%� *��! ! .�($%��_!; ��K). 
5-��%�+!;, �/%&.%7!��%� ��''88 &�!�9$#)!8 �%-

.����!�'�; .��)%&&�� � �$9/�*!; &$�#; (%��� .�! 
97�&�!! ��*��>���� ! $!�>�)!���, *�����% �.�%-
(%$#8� �*�!��)!8 >!/��/$�&��� � �/$�&�! ('� 
! *��{� ��'�. �%�&��!% �
^���-&�%�� ��"���%� 
&�!�9$#)!8 �%;�'!"��� "��!�$%'!# "� &7%� 9&!-
$%'!# .��$!>%��)!! >!/��/$�&���, *�* � �/$�&�! 
('�, ��* ! *��%� ��'�. ���>�$��!7%&*! =�� .��#�-
$#$�&+ >���!����'!%� �*�!�'�; ���'9$#)!�, &�!-
�9$#)!%� .��$!>%��)!! ! �!���)!%� *%���!'�)!-
���, 7�� &.�&�/&�����$� =.!�%$!"�)!! ��'%��� .�-
�%�;'�&�!. �
^���-&�%� �/9&$��$!��%� ��''88 
&�!�9$#)!8 �%.����!�'�� �%�%'%��)!! � �$9/!'% 
(%��� – '� ���'!)% & ��K)��!. 5 >�"9 ���'9$#-
)!� �' 9&!$!��%� .��$!>%��)!8 >!/��/$�&��� 
! ='(��%$!�)!���, &�!�9$#)!8 =.!�%$!"�)!! ��'%-
��� .��%�;'�&�!. ��$#�!"���''�� &�%�, /$���(��# 
9&!$%'!8 .��$!>%��)!! >!/��/$�&��� ! ='(��%-
$!�)!��� ! &�!�9$#)!! =.!�%$!"�)!! ��'%��� .�-
�%�;'�&�! & 9�%$!7%'!%� ��$_!'� =.!(%��!&� '� 
23,2 ± 1,1 % (� < 0,05) ��'�&!�%$+'� ��9..� &���'%-
'!#, 9&*��#%� "��!�$%'!% �������� ��'�.

�/j#&'!�+ .�$97%''�% (�''�% ���'� '�$!7!-
%� � *��% 7%$��%*� &%'&���� =$%*������'!�'�; .�-
$%�, * *������ ��'�&#� �*�!������ .$�"�!'��%'� 
! .���%!'� �%.$����� K�*�. �'! .�((%��!��8� ��-
�%�&��" =.!�%$!# ! .�!'!��8� 97�&�!% � �%�%'%��-

�   !&. 1. �%;�'!"�� .�$��!�%$+'��� (%�&��!# .�$#�!"���''��� &�%�� '� "��!�$%'!% �������� ��'�: 
�%��# 7�&�+ �!&9'*� .� (�''�� $!�%���9��, .����# – .� �%"9$+����� '�K!; !&&$%(���'!�; �5 – $%�*�)!���'�� ��$
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)!! *��! [1]. 
��-�"� �%�/��' &.�&�/'� «�/&��-
/!�����+» ='%��!8 =$%*������'!�'�; ��$' ! !&-
.�$+"����+ %% ($# ��.�$'%'!# ;!�!7%&*�� ��/���. 
�%��%'�� (�;��%$+'�� )%.! ! )!*$� ��%/&� ���9� 
.��$�_��+ ='%��!8 !'>��*��&'��� (!�.�"�'�. 
/-
&��/)!# ='%��!! ! (%$�*�$!"�)!# =$%*���'�� .�!-
��(!� * �"�!��(%�&��!8 .���%!'�� ! ��� *$%�*!. 
��*!� �/��"��, ='%��!# =$%*������'!�'�; .�$%� 
(.�$#�!"���''��� &�%��) (%�&��9%� '%.�&�%(&��%'-
'� '� *$%�*! ��'%��� .��%�;'�&�! ! '%.���%�({'-
'�; 97�&�*�� *��!, �(% �'� .��$�_�%�&#. 5�&&��-
'��$%'!% ='%��%�!7%&*��� /�$�'&� *$%��* &.�&�/-
&��9%� &�!�9$#)!! *%���!'�)!���, ='(��%$!�)!��� 
! >!/��/$�&���, .���K�%�&# &.�&�/'�&�+ ��&&��-
'��$!���+ .��$!>%��)!8 ! �*�!�!�����+ &!&�%�9 
�%.���)!! ��� � .���%�(%''�; �9��$��!7%&*!; 
*$%�*�;. 5 �%"9$+���% .�#��� (�&���*! *��'��� 
='%��!! * �!��;�'(�!#� .��!&;�(!� �*�!��)!# 
)!��;����*&!(�"�, ��&&��'��$%'!% �*�'%���� (�-
;�'!# ! &!'�%"� 
��, 7�� ���'� ($# .$�&�!7%&*!; 
.��)%&&�� � �������� ��'%. �$%��7'�# NO-&!'��"� 
#�$#%�&# >%��%'���, *������ .��$�_�%� &�%� ! .�! 
=��� �*�!�!�9%�&#, 9&!$!��# &!'�%" �*&!(� �"���. 
�', *�* ��_'�� ��"�(!$#�����, &.�&�/&��9%� ��&-
K!�%'!8 �%$*!; &�&9(�� ! 9$97K%'!8 �!*��)!�-
*9$#)!! � �������� ��'% [1]. ���!&;�(!� /�$%% >!-
"!�$��!7%&*�# �%�%'%��)!# >9'*)!! �'��!; &��9*-
�9�, ��&.�$��%''�; � (%��% ('%��'�% �*�'7�'!#, 
.�����%, &�$+'�% �%$%"� ! ��$�&#'�% >�$$!*9$�).

5 '�K!; !&&$%(���'!#; .�$#�!"���''�� &�%� 
�*�"���$ �(�.��)!�''�-&�!�9$!�98_%% �$!#'!% 
'� �/_98 (�!���%$+'98 �*�!�'�&�+ ! ���!��-
)!�''�% ;���*�%�!&�!*! �!���'�;. ��((%��!-
��$�&+ ��&�*�# &.�&�/'�&�+ �*�!�!�����+ �'�!-
'�)!)%.�!�'�% &!&�%�� ��$��'��� ��"��, � 7%� 
&�!(%�%$+&�����$! (�&���%�'�% 9�%$!7%'!% .�-
*�"��%$%�, ;���*�%�!"98_!; &�&��#'!% ��
 
(��&� *�$!7%&��� .%�%&%7%''�; �!���'��! *��-
(����� '� 338 % (p < 0,001) ! �&����%''�; ���%�-
&�!� '� 204 % (p < 0,001) ��'�&!�%$+'� ��9..� 
&���'%'!#, &'!�%'!% .��#�$%'!� ��%���!, &���;� 
! '%9�%�%''�&�!. �
^���-&�%� .�$��!�%$+'� 
�$!#$ '� &�'��%'%�!7%&*!% �%;�'!"�� �%�9$#)!! 
>9'*)!�'�$+'�; �"�!��&�#"%� ��
, 9�%'+K�$ 
/�$+, &��%&&-�%�*)!8 ����'!"�� ! *$!'!7%&*!% 
.��#�$%'!# =')%>�$�.��!! (�!&. 2).

��%''� � *��%, *�����# /����� '%��'��! ��$�*-
'��! ! �*�'7�'!#�!, '�7!'�%�&# ���'&>����)!# 
�'%K'!; =$%*������'!�'�; .�$%� .�$#�!"���''��� 
&�%�� � &!�'�$�, *�����% �$%*9� >!"!�$��!7%&*!% 
���%��. ��! 9�%�%''�; ��"(����8_!; ��"(%�&��!-
#; .%�!>%�!7%&*�# &%*�%)!# �����'�� ! �����'�-
.�(�/'�; .%.�!(�� �*�"���%� ��_'�% &�!�9$!�9-
8_%% (%�&��!% '� �%&+ ����'!"�. ��! �����'� �*-
�!�!�98� �%)%.���� �%�/��' *$%��* *��!, � ��*�% 
��$�*'� &����!7%&*!; ! �%�%���!�'�; '%����.

�%"9$+���� .���%(%''�; !&&$%(���'!� .�"��-
$#8� 9��%��(��+, 7�� �.�%(%$%''�% 97�&�*! *��! 

�!&. 2. �%;�'!"�� .�$��!�%$+'��� (%�&��!# .�$#�!"���''��� &�%�� '� >9'*)!�'�$+'�% &�&��#'!% )%'���$+'�� 
'%��'�� &!&�%�� .�! �������� /�$%"'!: &��%$*��! (9 .�*�"��%$%�) .�*�"�'� '�.���$%''�&�+ �%�*)!�
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��.�$'#8� >9'*)!! =*&����*9$#�'�; >����%)%.-
����� ! #�$#8�&# 7�&�+8 &%'&��'�� =*�)%.�!�'�� 
&!&�%��, *�����# �/%&.%7!��%� �"�!��(%�&��!% ��-
��'!"�� & �'%K'!�! =$%*������'!�'��! ��$'��! 
[1, 4]. ��! /�$%��; &!'(����; ���'� .��&$%(!�+ 
�&% "�%'+# ��"'!*�8_!; �%�*)!�, �*$87�# �%)%.��-
�� =$%*������'!�'�; ��$' .�$#�!"���''��� &�%�� 
'� .���!��/�$%��% (�.!�!('�%) &��9*�9�� ��
.

�%"9$+���� !&&$%(���'!# 9/%(!�%$+'� �����#� 
� .�$��!�%$+'�� �$!#'!! .�$#�!"���''��� &�%�� 
'� &�&��#'!% &��%&&��'�� ���

 .�! �����;. ��� 
.�(��%��(�$�&+, ��-.%���;, '����$!"�)!%� �*�!�-
'�&�! )%'���$+'��� "�%'� ���

 (
���), 9���%'+ 
*������� /�$ '!�% '� 26,9 % (p = 0,04) ��'�&!�%$+-
'� ��9..� &���'%'!#, ��-�����;, .�%(�����_%'!-
%� (%"!'�%���)!! ! !&��_%'!# .%�!>%�!7%&*��� 
"�%'� (�&), 9���%'+ *������� '% ��$!7�$&# �� !'-
��*�'�; �!���'�; (� = 0,82) !, �-��%�+!;, &�;��-
'%'!%� !; .%���'�7�$+'�; �"�!��&�#"%� (�� %&�+ 
.�$��!�%$+'�� &�#"! �%�(9 '!�!).

��� ���'� ��&)%'!���+ *�* .�$��!�%$+'�% 
�$!#'!% .�$#�!"���''��� &�%�� '� &�'��%'%�!-
7%&*!% �%;�'!"�� �%�9$#)!! �"�!��&�#"%� )%'-
���$+'��� ! .%�!>%�!7%&*��� "�%'+%� ���

 ! 
�(�.�!�'�� ;���*�%� %% �*�!��)!!. 

��$97%''�% (�''�% &�!(%�%$+&��98� ! � .�-
$��!�%$+'�� �$!#'!! .�$#�!"���''��� &�%�� '� 

�%�9$#)!8 )%'���$+'�; '%���&%*�%���'�; .��-
)%&&�� � �!.���$��9&% ! &%*�%)!8 � �(%'��!.�-
>!"%, � 7%� &�!(%�%$+&�����$� .���K%'!% &�(%�-
��'!# 
�� '� 20 % (� = 0,02) ��'�&!�%$+'� ��9.-
.� &���'%'!#. ���, � &��8 �7%�%(+, .�$��!�%$+-
'� �$!#$� '� �%.����!�'�% .��)%&&� � �������� 
��'%, .�&*�$+*9 
�� *�* �'�/�$!7%&*!� �����' 
.�$��!�%$+'� �$!#$ '� &!'�%" /%$*� ! .$�&�!7%-
&*!% .��)%&&� (7�� .�(��%��(%'� ���>�$��!7%-
&*! ! ���>��%��!7%&*!). ���%7%'� .�$��!�%$+-
'�% �$!#'!% .�$#�!"���''��� &�%�� '� *�')%'-
���)!8 !'&9$!'� � *���! (/�$ '!�% '� 20,6 % 
(� = 0,04) ��'�&!�%$+'� ��9..� &���'%'!#), 7�� 
�����!� � &'!�%'!! �������� �!.%��$!*%�!!, 
��"�/'��$%'!! 79�&��!�%$+'�&�! �*�'%� * !'&9-
$!'9 ! &/�$�'&!����''�&�! �%��/�$!7%&*!; .��-
)%&&�� .�( ��"(%�&��!%� .�$#�!"���''��� &�%��.


'�$!" �$!#'!# .�$#�!"���''��� &�%�� '� &�-
&��#'!% &��%&&��'�� ���
 .�*�"�$ '����$!"�-
)!8 �!�%����.'�� >9'*)!! �!.�>!"� (��� /�$ 
'!�% '� 47 % (p < 0,01) ��'�&!�%$+'� ��9..� 
&���'%'!#) ! &%*�%���'�� >9'*)!! _!���!('�� 
�%$%"� (�4 /�$ '!�% '� 40 % (p < 0,01) ��'�&!-
�%$+'� ��9..� &���'%'!#). ��� �����!� �/ �'�!-
&��%&&��'�� �$!#'!! .�$#�!"���''��� &�%��, 
'����$!"�)!! �/�%'� �%_%&�� ! &(�!�% �/�%'-
'�; .��)%&&�� � &����'9 �'�/�$!"��, 7�� .�-

�!&. 3. �%;�'!"�� .�$��!�%$+'��� (%�&��!# .�$#�!"���''��� &�%�� '� >9'*)!�'�$+'�% &�&��#'!% 
'%����9����$+'�; �%�9$#���'�; &!&�%� .�! �������� /�$%"'!: 
��%$*��! (9 .�*�"��%$%�) 

.�*�"�'� '�.���$%''�&�+ �%�*)!�
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$��!�%$+'� .��$!#$� '� �%�%'%��)!8 �������� 
��'�. ���%7%'� &�;��'%'!% >!"!�$��!7%&*!; 
�"�!��&�#"%� �%�(9 )%'���$+'�� ! .%�!>%�!-
7%&*!� "�%'+#�! ���
, '����$!"�)!# !'(%*&� 
��'�K%'!# 
��� * ��� ! ��&9�&��!% *���%$#-
)!� �%�(9 !; 9���'#�!. ��� 9*�"���%� '� .�-
$��!�%$+'�% �$!#'!% �
^���-&�%�� '� &�'��%-
'%�!7%&*!% �%;�'!"�� �%�9$#)!! �"�!��&�#"%� 
)%'���$+'��� ! .%�!>%�!7%&*��� "�%'+%� ���
 ! 
�(�.�!�'�� ;���*�%� %% �*�!��)!!.

@&��'��$%'� .�$��!�%$+'�% �$!#'!% .�$#�!-
"���''��� &�%�� '� &�&��#'!% �'�/�$!7%&*�� ��
 
.�! �����;. �/ =��� &�!(%�%$+&�����$! .���K%-
'!% 9���'# �
� '� 49 % (� = 0,01), ! �%&��&�%��'� 
'� 26 % (� = 0,02) ��'�&!�%$+'� ��9..� &���'%-
'!#. ����K%'!% 9���'# �
� �����!� � .�$��!-
�%$+'�� �$!#'!! �
^���-&�%�� '� �%�9$#)!8 
)%'���$+'�; '%���&%*�%���'�; .��)%&&�� � �!-
.���$��9&% ! &%*�%)!8 �
� � �(%'��!.�>!"%. 
����K%'!% 9���'# �%&��&�%��'� &�!(%�%$+&��9-
%� � .�"!�!�'�� �$!#'!! .�$#�!"���''��� &�%�� 
'� &!'�%�!7%&*!% .��)%&&� � &%�%''!*�;, .���-
K%'!! !; 79�&��!�%$+'�&�! * �
�, ! � &(�!�% 
�/�%''�; .��)%&&�� � &����'9 �'�/�$!"��, 7�� 
.�$��!�%$+'� �$!#$� '� &!'�%" /%$*� ! �%�%'%��-
)!8 �������� ��'�. ���%7%' .���$$%$!"� �*�!-
��)!! )%'���$+'��� ! .%�!>%�!7%&*��� "�%'+%� 

��
, 7�� &�#"�'� & &�;��'%'!%� !; >!"!�$��!7%-
&*!; �"�!��&�#"%� (�!&. 3).

�>>%*� =*&����*9$#�'�� >������'&(9*)!! &�-
&��!� � ���, 7�� >!"!7%&*�% ��"(%�&��!% *��'��� 
.�$#�!"���''��� &�%�� '� =*&����*9$#�'�% >���-
&%'&��'�% ��$%*9$� *��! ! (�$+'%�K!� !; ���'&-
.��� � ��$��9& ! �!.���$��9& �%(%� * .��)%&&�� 
!'�%���)!! � '%�. ���� �%;�'!"� ���%� /��+ &9-
_%&��%''�� � &!&�%�'�; �%�*)!#; *�* &� &����'� 
�'�!&��%&&��'�� &!&�%��, ��* ! !��9''��. �� '�-
K!� (�''�� .�$#�!"���''�� &�%� �*�"���$ ��(9-
$!�98_%% �$!#'!% '� !��9''98 &!&�%�9 (�!& 4). 

5�-.%���;, ���%7%'� '����$!"�)!# �/&�$8�-
'��� *�$!7%&��� $%�*�)!��� (�%'+K% '� 26,4 % 
(p < 0,001) ��'�&!�%$+'� ��9..� &���'%'!#) /%" 
'%����>!$+'��� &(�!��, 7�� 9*�"���$� '� ��&9�-
&��!% �'��'�; �&$��'%'!� �������� ��'�.

5�-�����;, ���%7%'� &�!�9$#)!# *$%��7-
'��� "�%'� !��9'!�%��, � !�%''�, 9�%$!7%-
'!% '��9��$+'�; *!$$%��� '� 27 % (p = 0,04), 
5-$!�>�)!��� '� 39 % (p < 0,001), �-$!�>�)!��� 
'� 51 % (p = 0,001), �-;%$.%��� '� 47 % (p = 0,001), 
�-&9.�%&&���� '� 68 % (p = 0,002) ��'�&!�%$+'� 
��9..� &���'%'!#. ���%7%'� '����$!"�)!# !�-
�9'��%�9$#���'��� !'(%*&�.

5-��%�+!;, �'�$!" >9'*)!�'�$+'�; &���&�� 
>���)!��� .�*�"�$ 9�%$!7%'!% �/_%� >���)!���-

�!&. 4. �%;�'!"�� .�$��!�%$+'��� (%�&��!# .�$#�!"���''��� &�%�� '� >9'*)!�'�$+'�% &�&��#'!% !��9''�� &!-
&�%�� .�! �������� /�$%"'!: 
��%$*��! (9 .�*�"��%$%�) .�*�"�'� '�.���$%''�&�+ �%�*)!�; ��� – )!�*9$!�98_!% 

!��9''�% *��.$%*&�, Ig – !��9'��$�/9$!'�, �&��$+'�% &�*��_%'!# .�!�%(%'� � �%*&�%
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1.   
'��$��!# &�%���%��.!!. �%(!)!'&*!% �!-
�.���'-�%;'�$��!! (�%��!#, *$!'!*�, .%�&.%*�!��) : 
&/��'!* '�97. ��9(�� / �$. '�97. �%(. – .��>. 
. 
. �9-
$#�.– �!%� : ��� �
� @*��!'�.– 2009.– 1024 &.

2. ��9&'!)�'� �.5.  ��������-2  � *��.$%*&-
'�� !'�%'&!�'�� �%��.!! ������ $!)� ! (�;��%$+'�; 
.9�%� // 
'��$��!# &�%���%��.!! / 
/��'. '�97'. ��9-
(��.- �!%�: ��� �
� @*��!'�, 2009. – 
. 362-364. 

3. �9$#� 
.�. 6�&��&9��''# ��������-�
^-
���-&���$� � �%(!)!'�. / 
.�.�9$#�, 
.�.��&�*��&+*!� 
- �!��: ��� �
� @*���'! �� ��
�� ��6 @*���'!, 
2006.- 152 &. 

4. �9$#� 
.
. ��!�%'%'!% ��������-�
^-
���-&�%�� � �%(!)!'% / 
.
. �9$#�, 
.�. ��&�*��-
&*!�.- �!%�: ��� �
� @*��!'� ! ��
�� �6 @*��-
!'�, 2011.- 256 &.  

5. �9$#� 
.
. ��������-&�%���%��.!# ! �%&9�&� 
%% .�!�%'%'!# � ;!�9��!! / 
.
. �9$#� // ����/��$���# 
�� >����%(!)!'�, 2012.- 9, d 1-2.- 
.  16-30..

6. ��'+*��&*�# �.�. 5$!#'!% .�$#�!"���''��� 
&�%�� '� ��"�!�!% ��'%���� .��)%&&� � =*&.%�!�%'�% ! 
*$!'!*% / �.�. ��'+*��&*�#, 
.
.  �9$#� // 
'��$��!# 
&�%���%��.!! : 
/��'. '�97'. ��9(��.- ��� �
� @*��-
!'�, 2009.– 
. 276-282.

7. ���. 52390 @*���'�, ��� G09B 23/28 (2006.01). 

.�&�/ ��(%$8��''# (�"���'��� �%���7'��� �.�*9 / 
5. �. �$+&+*!�, �. �. ��!��/�*, U. 	. ��8*, �. �. ��'-
7%�&+*�, 
. �. �%��'&+*!�, U. �. 
��%$+7%'*�; "�#�'!* � 
.��%'���$�&'!* ��'%)+*!� '�)��'�$+'!� �%(!7'!� 9'�-

�%�&!�%� ��. �. ���+*��� ��6 @*���'!. - d u 201001899 ; 
"�#�$. 22.02.10 ; �.9/$. 25.08.10, �8$. d 16.

8. 
��%$+7%'*� U. �. �����%'%�!7'� �%;�'�"�! 
�.�*���� �����! �� ���$!��&�+ �; *��%*)�� .�$#�!"���-
'!� &���$�� (%*&.%�!�%'��$+'% (�&$�(�%''#). 
���-
�%>. (!&… *�'(. �%(!7'!; '�9*.- ��'%)+*, 2013.- 20 &. 

9.  Guillot M. Physiotherapy for the treatment of scarring 
due to serious burns / M. Guillot // 12th Congress of the Euro-
pean Burns Association : Abstracts.– Budapest, 2007.– P. 8.

10. Monstrey S.  A conservative approach for deep 
dermal burn wounds using polarised-light therapy / S. 
Monstrey, H. Hoeksema, H .Saelens [et al.] // Br. J. Plast. 
Surg.- 2002.- 55.- �. 420-426. 

11. Oliveira P.C.. Evaluation of the effects of polarized 
light (� 400-2000 nm) on the healing of third-degree burns 
in induced diabetic and nondiabetic rats / P.C. Oliveira , 
A.L. Pinheiro, I.C. de Castro.  // Photomed. Laser Surg.– 
2011.– 29, d 9.– P. 619-625.

12. Peck M. D. Epidemiology of burns throughout the 
world. Part I: Distribution and risk factors / M. D Peck . // 
Burns.– 2011.– 37,  d 7.– P. 1087-1100.

13. Shah A. Epidemiology and pro� le of pediatric burns 
in a large referral center / A. Shah, S. Suresh, R.  Thomas [et 
al.] // Clinic. Pediatr. (Phila).– 2011.– 50,  d 5.– P. 391-395.

14. Yao Y. The epidemiology of civilian inpatients’ 
burns in Chinese military hospitals, 2001-2007 / Y. Yao, 
Y. Liu, J. Zhou [et al.]  // Burns.– 2011.– 37,  d 6. – 
P. 1023-1032.

��"�#!"(#!

'�� �*�!�'�&�! '� 23,7 % (p < 0,001) ! >���)!-
���'��� *!$$!'�� '� 73 % (p < 0,001) ��'�&!�%$+-
'� ��9..� &���'%'!#. 

5-7%��%���;, � �9����$+'�� "�%'% !��9'!-
�%�� ���%7%'� '����$!"�)!# .��(9*)!! Ig *$�&-
&� � ('% ��$!7�$&# �� !'��*�'�; �!���'�; '� 
�%&+ &��* '�/$8(%'!# (p = 0,84; 0,29 ! 0,21) ! &�!-
�9$#)!# .��(9*)!! Ig *$�&&�� 
 ! G (.���K%'!% 
'� 31 % (p = 0,04) ��'�&!�%$+'� ��9..� &���'%-
'!#) &� &'!�%'!%� *�')%'���)!! ��� '� 30,3 % 
(p = 0,003) ��'�&!�%$+'� ��9..� &���'%'!#, 7�� 
�����!� �/ 9�%'+K%'!! �'�!�%''�� '���9"*!, 
=$!�!'�)!! �'�!�%'�� ! ��� !" ����'!"�� ! ��-
(9$#)!! �9��!��9''�; .��)%&&�� .�! ����%.

��!�%(%''�% ��K% (�''�% � .�$��!�%$+'�� 
�$!#'!! �
^���-&�%�� '� �&$�/$%'!% .��#�$%-
'!� �������� /�$%"'! [8] &�!(%�%$+&��98� �/ 
�/_!; "�*�'��%�'�&�#; .��)%&&� 9&*��%''�� 
�%.���)!! [1-4].  6� &7%� �$9/�*��� .��'!*'��%-
'!# .�$#�!"���''��� &�%�� � *��9 �&9_%&��$#%�-
&# '%!'��"!�'�# >�����(!>!*�)!# >���%''�; 
=$%�%'��� ! /!�;!�!7%&*!; *��.�'%'��� *���!. 
5 $%�*�)!��; .���K�%�&# .��(9*)!# !��9'�-
�$�/9$!'��, ��&&��'��$!��8�&# �%)%.���'�# ! 
!��9'��%(!����'�# >9'*)!!. @�%'+K�%�&# (%-
>!)!� �%&�'��� ! &!&�%�'��� !��9'!�%�� � "�'% 
�����. �$%��7'�% =$%�%'�� *���!, *�����% ��&-

&��'��!$! &��8 >9'*)!8, ��"'�&#�&# %% �%7%'!-
%� .� �&%�9 ����'!"�9, 7�� &�.�����(�%�&# �%'%-
��$!"���''�� !��9'���(9$!�98_!� ���%���. 
��! �% �%;�'!"�� .��#�$#8�&# ! '� /�$%% K!-
��*�� .�$% .���$��!7%&*!; &�&��#'!� (��'%��% 
.��)%&&�, .��$%�'!, �������%'!#, (!�/%�!7%-
&*!% '��9K%'!# *�����/��_%'!# ! (�. ;!�9��!-
7%&*!% "�/�$%��'!#) [5, 6]. 

�$�&�$
���'� *�'&���!�����+, 7�� (%�&��!% .�$#�!"�-

��''��� &�%�� .�! (�"!����''�; �����; ��*����� 
.$��%'%� .�$��!�%$+'� �$!#%� '� ���>��%'%" ���-
����� ��'�, >9'*)!�'�$+'�% &�&��#'!% ��
, '%�-
���9����$+'�; �%�9$#���'�; ! !��9''�� &!&�%� 
����'!"��. ��$97%''�% (�''�%, & �('�� &����'�, 
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MONOTHERAPY OF BURNS BY THE POLYCHROMATIC POLARIZED LIGHT:
 PHYSIOLOGICAL MECHANISMS

Iurii Strelchenko1, Sergey Gulyar2,3, Victor Jelski1

1Donetsk National Medical University,
2 Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine,

3International Medical Innovation Center, Kiev, Ukraine

Valid experimental model of dosed burn trauma by open T ame was developed with possibility of adjusting of their 
basic parameters. New pathogenetic links of standard burn trauma by open T ame were discovered. InT ammatory 
characteristic of burn wound, mechanisms, intensity and course of inT ammatory reaction, of granulations and 
epithelization were discovered and characterized. New pathogenetic positive mechanisms of polarized light inT uence on 
burn trauma regeneration were investigated. Depth of skin alteration limitation, mechanisms of inT ammation limitation, 
W broblasts and keratinocytes proliferation, forming of granulations and neoangiogenesis activating were discovered. 
The polarized (PILER) light has adaptation-stimulant inT uence on motivational descriptions. Also there were system 
anaesthetic, antistressing and general stimulant effects. The PILER-light has high ability to activate the antinociceptive 
system of brain with correction of process of inT ammation. Hypothalamus-hypophysis-thyroid and hypothalamus-
hypophysis-adrenal systems posttraumatic activation were observed. Disintegration of these systems was discovered. 
The polarized light has a normalizing inT uence on the posttraumatic changes of the hypothalamus-hypophysis-thyroid 
and hypothalamus-hypophysis-adrenal systems. The polarized light activate the sanogenetic mechanisms of regulation 
of interactions of central and peripheral links of the neuroendocrine system. Posttraumatic immunosuppression was 
observed. Cell and humoral links of immune system were depressed. Processes of inT ammation modulation with 
a tendency to normalization of absolute amount of leucocytes (polymorphonuclear neutrophiles and monocytes) was 
registered. Phagocytic and humoral links activation with general phagocytic activity and individual phagocytic killing 
stimulation were registered.

Key words: burn trauma, polarized light, PILER-light, central nervous system, hypophysis-adrenal system, 
immune system.


