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Abstract
Aim�h_�ma^�lmn]r�pZl�mh�^oZenZm^�ma^�\ebgb\Ze�^_ɔ\Z\r�h_�Z�gZghfZmkbq�pbma�GbkZfblmbg�[Zl^]�hg�G'=abi�">hn[e^�Qabm^&�

LnllbZ#&�pab\a�bl�nl^]�ln[`bg`boZeer�Zl�Zg�Z]]bmbhg�mh�MLJ�"l\Zebg`�Zg]�khhm�ieZgbg`#�Zl�Z�\hf[bgZmbhg�ma^kZir�bg�iZmb^gml�
pbma�\akhgb\�`^g^kZebs^]�i^kbh]hgmbmbl(
GZm^kbZel� Zg]�f^mah]l(� Na^� lmn]r� bg\en]^]�./�iZmb^gml�pbma� \akhgb\� `^g^kZebs^]�i^kbh]hgmbmbl� ",*� _^fZe^l� Zg]�

,/�fZe^l5�Z`^�liZg�bl�-/ǝ0*�r^Zkl5�f^Zg�Z`^�/1(21���2(,�r^Zkl#(�JZmb^gml�pbma�Z�ikh[bg`�]^ima�ȉ/�ff�p^k^�bg\en]^](�
M^e^\m^]�iZmb^gml�]b]�ghm�k^\^bo^�Zgmb[bhmb\�ma^kZir�]nkbg`�ma^�eZlm�0�fhgmal�h_�_heehp'ni(
L^lneml(�Na^�f^Zg�\ebgb\Ze�iZkZf^m^k�oZen^l�[^mp^^g�ma^�G'=abi�%�MLJ�mk^Zmf^gm�`khni�Zg]�ma^�MLJ�\hgmkhe�`khni�

lahp^]�Z�lmZmblmb\Zeer�lb`gbɔ\Zgm�bfikho^f^gm�bg�\ebgb\Ze�iZkZf^m^kl�Zm�0�fhgmal�\hfiZk^]�mh�[Zl^ebg^�oZen^l�_hk�ma^�
_heehpbg`�bg]b\Zmhkl4�ieZjn^�bg]^q�";JC#&�`bg`boZe�ih\d^m�]^ima�Zm�ikh[bg`&�GÎae^fZgg�<e^^]bg`�Cg]^q�"<C#&�ma^�e^o^e�h_�
\ebgb\Ze�ZmmZ\af^gm(
=hg\enlbhgl(�MLJ�aZl�[^^g�lahpg�mh�[^�^__^\mbo^�bg�k^]n\bg`�ih\d^m�]^ima&�bg\k^Zlbg`�i^kbh]hgmZe�ZmmZ\af^gm&�Zg]�

k^]n\bg`�bgɕZffZmbhg(�Bhp^o^k&�pa^g�MLJ�pZl�nl^]�pbma�ma^�G'=abi&�ihllb[e^�Z]]bmbhgZe�\ebgb\Ze�[^g^ɔml�aZo^�[^^g�
lahpg(

E^rphk]l4�MLJ&�G'=abi&�i^kbh]hgmbmbl&�fbkZfblmbg(

L^\^bo^]4�*/(*2(,*,*5�k^obl^]4�*+(*3(,*,*5�Z\\^im^]4�*0(*3(,*,*(

=hgɕb\m�h_�bgm^k^lml4�Na^�Znmahkl�]^\eZk^�gh�\hgɕb\m�h_�bgm^k^lml(

@hk� \bmZmbhg4�Sn(;(� <ZdZ^o&� T(M(� EaZ[Z]s^&�I(M(�Ghk]Zgho&� Sn(;(� A^g^kZehoZ(� Nk^Zmf^gm� h_� \akhgb\� `^g^kZebs^]�
i^kbh]hgmbmbl� nlbg`� fbkZfblmbg'\hgmZbgbg`� gZghfZmkbq� Zl� fZbgm^gZg\^� ma^kZir4� Z� ibehm� lmn]r� Zg]� ^Zker� k^lneml(�
?g]h]hgmb\l�mh]Zr(�,*,*5�+2"-#412'2+(�>IC4�+*(-0-11)+02-',32+',*,*'+2'-'12'2+(

ƒƒƔƓƔƛƗƔ
ƘƱǃƱƹƴƱ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƻƬƼƺưƺƹƾƴƾƬ� ƻƺ'ƻƼƱƲƹƱƸƿ�

ƺƽƾƬƱƾƽǋ� ƽƷƺƲƹƺƵ� ƳƬưƬǃƱƵ(� ƚƱƽƸƺƾƼǋ� ƹƬ� ƾƺ&� ǃƾƺ� ǉƾƺ�
ƸƹƺƯƺǀƬƶƾƺƼƹƺƱ� ƳƬƭƺƷƱƮƬƹƴƱ� U+&,&-W(� ƟƼƬưƴǂƴƺƹƹƬǋ�
ƭƬƳƺƮƬǋ� ƾƱƼƬƻƴǋ&� ƼƱƬƷƴƳƿǊǅƬǋ� ƻƼƴƹǂƴƻǇ� ǉƾƴƺƾƼƺƻ-
ƹƺƵ� ƾƱƼƬƻƴƴ&� ƹƬƻƼƬƮƷƱƹƬ� ƹƬ� ƿƸƱƹǈǄƱƹƴƱ� ƴƷƴ� ƿƽƾƼƬ-
ƹƱƹƴƱ� ƻƬƼƺưƺƹƾƺƻƬƾƺƯƱƹƺƮ(� ƀưƬƷƱƹƴƱ� ƳƿƭƹƺƯƺ� ƶƬƸƹǋ�
ƴ�ƽƯƷƬƲƴƮƬƹƴƱ�ƻƺƮƱƼǁƹƺƽƾƴ�ƶƺƼƹǋ� "MLJ#�ǋƮƷǋƱƾƽǋ�ƺƽ-
ƹƺƮƹƺƵ�ǃƬƽƾǈǊ�ƻƱƼƮƺƵ�ǀƬƳǇ�ƭƬƳƺƮƺƵ�ƾƱƼƬƻƴƴ�ƴ�ƻƼƴƮƺ-
ưƴƾ�ƶ�ƳƹƬǃƴƾƱƷǈƹƺƸƿ�ƿƷƿǃǄƱƹƴǊ�ƶƷƴƹƴǃƱƽƶƴǁ�ƻƬƼƬƸƱ-
ƾƼƺƮ(�ƛưƹƬƶƺ�ƻƼƴ�MLJ�ƸƺƲƱƾ�ƹƱ�ƻƺƷƹƺƽƾǈǊ�ƿƽƾƼƬƹǋƾǈƽǋ�
ƻƺưưƱƽƹƱƮƬǋ� ƭƴƺƻƷƱƹƶƬ&� ƼƬƽƻƺƷƺƲƱƹƹƬǋ� Ʈ� ƯƷƿƭƺƶƴǁ�
ƿǃƬƽƾƶƬǁ� ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƶƬƼƸƬƹƺƮ&� ǀƿƼƶƬǂƴƺƹƹǇǁ�
ƿǃƬƽƾƶƺƮ&� ƾƼƿưƹƺưƺƽƾƿƻƹǇǁ� ưƷǋ� ƴƹƽƾƼƿƸƱƹƾƬƼƴǋ� ƹƬ�
ǉƾƬƻƬǁ�MLJ(�ƙƱƽƾƹǇƱ�ƴ�ƽƴƽƾƱƸƹǇƱ�ƻƼƺƾƴƮƺƸƴƶƼƺƭƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƭǇƷƴ�ƮƮƱưƱƹǇ�Ʈ�ƷƱǃƱƹƴƱ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺ-
ưƺƹƾƬ�Ʈ�ƶƬǃƱƽƾƮƱ�ưƺƻƺƷƹƴƾƱƷǈƹƺƵ�ƸƱƼǇ(�ƖƳ'ƳƬ�ƼƬƽƾƿ-
ǅƱƵ�ƺƳƬƭƺǃƱƹƹƺƽƾƴ�ƴ�ƭƺƷǈǄƺƯƺ�ƳƹƬǃƱƹƴǋ&�ƽƮǋƳƬƹƹǇǁ�ƽ�
ƼƬƳƮƴƾƴƱƸ�ƿƽƾƺƵǃƴƮƺƽƾƴ�ƭƬƶƾƱƼƴƵ&�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�
ƻƼƴƸƱƹƱƹƴƱ� ƬƹƾƴƭƴƺƾƴƶƺƮ� ƺƯƼƬƹƴǃƴƮƬƱƾƽǋ� ƽƾƼƺƯƴƸƴ�
ƻƺƶƬƳƬƹƴǋƸƴ�U.W(
ƫƼƶƴƸ�ƻƼƴƸƱƼƺƸ�ƾƬƶƺƯƺ�ƻƼƱƻƬƼƬƾƬ�ǋƮƷǋƱƾƽǋ�G'\abi�

">hn[e^�Qabm^&�Ɲƺƽƽƴǋ#(�ƙƺƷƱƶƿƷƬ�ưƱƵƽƾƮƿǊǅƱƯƺ�ƮƱǅƱ-
ƽƾƮƬ� ƻƼƱưƽƾƬƮƷƱƹƬ� � *&*1�� ƸƺƹƺƯƴưƼƬƾ� ƭƱƹƳƴƷưƴƸƱ-
ƾƴƷƸƴƼƴƽƾƺƴƷƬƸƴƹ'ƻƼƺƻƴƷƬƸƸƺƹƴǋ� ǁƷƺƼƴưƬ� "ƸƴƼƬ-
ƸƴƽƾƴƹƬ#(�ſƷƴƹƴǃƱƽƶƴƵ�ƺƻǇƾ�ƻƼƴƸƱƹƱƹƴǋ�ƸƴƼƬƸƴƽƾƴ-
ƹƬ&�ƺƭƷƬưƬǊǅƱƯƺ�ǄƴƼƺƶƴƸ�ƽƻƱƶƾƼƺƸ�ƬƹƾƴƸƴƶƼƺƭƹƺƯƺ�
ƴ� ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƱƯƺ� ưƱƵƽƾƮƴǋ&� ƻƺƳƮƺƷǋƱƾ� ƼƱƶƺ-
ƸƱƹưƺƮƬƾǈ�ƱƯƺ�ưƷǋ�ǄƴƼƺƶƺƯƺ�ƻƼƴƸƱƹƱƹƴǋ�Ʈ�ƽƾƺƸƬƾƺƷƺ-
Ưƴƴ&�Ʈ�ƾƺƸ�ǃƴƽƷƱ�Ʈ�ƽƺƽƾƬƮƱ�ƷƱƶƬƼƽƾƮƱƹƹƺƵ�ƾƱƼƬƻƴƴ(�ƙƴ-
ƼƬƸƴƽƾƴƹ� ƺƶƬƳǇƮƬƱƾ� ƮǇƼƬƲƱƹƹƺƱ� ƻƼƺƾƴƮƺƸƴƶƼƺƭƹƺƱ�
ưƱƵƽƾƮƴƱ�ƹƬ�ƻƬƾƺƯƱƹƹƿǊ�ǀƷƺƼƿ&�ƮƶƷǊǃƬǋ�ƻƼƺƽƾƱƵǄƴƱ&�
ƯƼƴƭǇ�ƴ�ƮƴƼƿƽǇ�U/W(

ƏƹƾƴƸƴƶƼƺƭƹǇƵ� ƸƱǁƬƹƴƳƸ� ưƱƵƽƾƮƴǋ� ƺƽƹƺƮƬƹ� ƹƬ�
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Рис. 1. Механизм действия мирамистина.

Fig. 1. Miramistin mode of action.
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ƻƬƼƺưƺƹƾƴƾƺƸ� ƴƸƱƱƾ� ƳƹƬǃƴƾƱƷǈƹǇƱ� ƻƼƱƴƸƿǅƱƽƾƮƬ�
ƻƱƼƱư�ƾƼƬưƴǂƴƺƹƹƺƵ�ƭƬƳƺƮƺƵ�ƾƱƼƬƻƴƱƵ&�ƳƬƶƷǊǃƬǊǅƴ-
Ʊƽǋ�Ʈ�ƿƸƱƹǈǄƱƹƴƴ�ƯƷƿƭƴƹǇ�ƻƬƼƺưƺƹƾƬƷǈƹǇǁ�ƶƬƼƸƬƹƺƮ&�
ƻƼƺƾƴƮƺƮƺƽƻƬƷƴƾƱƷǈƹƺƸ�ǉǀǀƱƶƾƱ&�Ƭ�ƾƬƶƲƱ�Ʈ�ƻƼƺƾƴƮƺ-
ƮƺƽƻƬƷƴƾƱƷǈƹƺƸ� ưƱƵƽƾƮƴƴ� ƼƱƳƺƼƭǂƴƺƹƹǇǁ� ƽƮƺƵƽƾƮ�
ƸƬƾƼƴǂƬ(� ſƷƴƹƴƶƺ'ƴƸƸƿƹƺƷƺƯƴǃƱƽƶƴƱ� ƴƽƽƷƱưƺƮƬƹƴǋ�
ƻƺƶƬƳƬƷƴ&� ǃƾƺ� ƶƺƸƻƷƱƶƽƹƺƱ�ƷƱǃƱƹƴƱ� ǁƼƺƹƴǃƱƽƶƺƯƺ� ƯƱ-
ƹƱƼƬƷƴƳƺƮƬƹƹƺƯƺ�ƻƬƼƺưƺƹƾƴƾƬ�ƴƸƸƿƹƺƸƺưƿƷƴƼƿǊǅƴƸ�
ƬƹƾƴƽƱƻƾƴƶƺƸ� ƸƴƼƬƸƴƽƾƴƹƺƸ� ƺƭƱƽƻƱǃƴƮƬƱƾ� ƭƺƷƱƱ�
ƽƾƺƵƶƿǊ� ƼƱƸƴƽƽƴǊ� ƴ� ƻƼƺưƷƱƮƬƱƾ� ƱƱ� ƻƼƺưƺƷƲƴƾƱƷǈ-
ƹƺƽƾǈ(�ƚƬǄƴ�ưƬƹƹǇƱ�ƾƬƶƲƱ�ƻƺưƾƮƱƼƲưƬǊƾ�ƻƺƷƿǃƱƹƹǇƱ�
ƬƮƾƺƼƬƸƴ�ƼƱƳƿƷǈƾƬƾǇ(
ſ�ƽƺƲƬƷƱƹƴǊ&�Ʈ�ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ�ƽƿǅƱƽƾƮƿƱƾ�ƺƯƼƬ-

ƹƴǃƱƹƹƺƱ� ƶƺƷƴǃƱƽƾƮƺ� ƴƽƽƷƱưƺƮƬƹƴƵ� ƺƾƹƺƽƴƾƱƷǈƹƺ�
G'=abi&�Ƭ�ƾƬƶƲƱ�ƽƼƬƮƹƱƹƴǋ�ƱƯƺ�ǉǀǀƱƶƾƴƮƹƺƽƾƴ�ƽ�ưƼƿ-
ƯƴƸƴ�ƸƱƽƾƹǇƸƴ�ƻƼƱƻƬƼƬƾƬƸƴ&�ƴƽƻƺƷǈƳƿƱƸǇƸƴ�Ʈ�ƶƬǃƱ-
ƽƾƮƱ�ưƺƻƺƷƹƴƾƱƷǈƹƺƵ�ƾƱƼƬƻƴƴ(
ƚƬ�ƬƶƾƿƬƷǈƹǇƵ�ƸƺƸƱƹƾ�ƮƼƱƸƱƹƴ�ƬƮƾƺƼǇ�ưƬƹƹƺƵ�ƽƾƬ-

ƾǈƴ� ƮƱưƿƾ� Ƽǋư� ƴƽƽƷƱưƺƮƬƹƴƵ&� ưƱƾƬƷƴƳƴƼƿǊǅƴǁ� ƺƭǆ-
ƱƶƾƴƮƹƺƱ� ƽƼƬƮƹƱƹƴƱ� ǉǀǀƱƶƾƴƮƹƺƽƾƴ� ƴ� ƺƽƺƭƱƹƹƺƽƾƱƵ�
ƻƼƴƸƱƹƱƹƴǋ�ƼƬƳƷƴǃƹǇǁ�ƷƱƶƬƼƽƾƮƱƹƹǇǁ�ƽƼƱưƽƾƮ(
ƟƬƶƲƱ�ǁƺƾƱƷ�ƭǇ�ƺƾƸƱƾƴƾǈ&�ǃƾƺ�ƽƷƱưƿƱƾ�ƻƼƺƮƱƽƾƴ�ƽƼƬƮ-

ƹƱƹƴǋ�ƽ�ƼǋưƺƸ�ƻƼƱƻƬƼƬƾƺƮ&�ƻƼƴƸƱƹǋƱƸǇǁ�Ʈ�ƸƴƼƱ�"ƽƿƭ-
ƯƴƹƯƴƮƬƷǈƹǇƱ�ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ǁƷƺƼƯƱƶƽƴưƴƹƬ&�ƾƱ-
ƾƼƬǂƴƶƷƴƹ'ƽƺưƱƼƲƬǅƴƱ� ƻƼƱƻƬƼƬƾǇ&� ƽƿƭƯƴƹƯƴƮƬƷǈƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ưƺƶƽƴǂƴƶƷƴƹƬ&�ƽƿƭƯƴƹƯƴƮƬƷǈƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ƸƴƹƺǂƴƶƷƴƹƬ&� ƽƿƭƯƴƹƯƴƮƬƷǈƹǇƱ�
ƻƼƱƻƬƼƬƾǇ�ƹƬ�ƺƽƹƺƮƱ�ƸƱƾƼƺƹƴưƬƳƺƷƬ#&�ƺưƹƬƶƺ�ƻƼƴƸƱ-
ƹƱƹƴƱ�ƹƱƶƺƾƺƼǇǁ�ƴƳ�ƹƬƳƮƬƹƹǇǁ�ƻƼƱƻƬƼƬƾƺƮ�ƺƯƼƬƹƴǃƱƹƺ�
Ʈ� ƽƮǋƳƴ� ƽ� ƺƾƽƿƾƽƾƮƴƱƸ� ƽƱƼƾƴǀƴƶƬǂƴƴ� ƹƬ� ƾƱƼƼƴƾƺƼƴƴ�
ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ(
ƙƱƾƬƬƹƬƷƴƳǇ�ƬƹƬƷƺƯƴǃƹǇǁ�ƴƽƽƷƱưƺƮƬƹƴƵ�ƽ�ưƼƿƯƴƸƴ�

ƻƼƱƻƬƼƬƾƬƸƴ�ưƬƷƴ�ƮƺƳƸƺƲƹƺƽƾǈ�ƻƼƺƮƱƽƾƴ�ƬƹƬƷƴƳ�ưƷǋ�
ƺǂƱƹƶƴ�ƻƼƺƾƴƮƺƴƹǀƱƶǂƴƺƹƹǇǁ�ǁƴƸƴƺƾƱƼƬƻƱƮƾƴǃƱƽƶƴǁ�
ƽƼƱưƽƾƮ�ưƷǋ�ƷƱǃƱƹƴǋ�ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ(�ſ�ƽƺƲƬ-
ƷƱƹƴǊ&�ƽƾƬƹưƬƼƾƴƳƴƼƺƮƬƹƹǇƵ�ƻƼƺƾƺƶƺƷ�ƴƽƽƷƱưƺƮƬƹƴƵ�
ƱǅƱ�ƹƱ�ƼƱƬƷƴƳƺƮƬƹ� U2W(�ƒƷǋ�ƭƺƷƱƱ�ƾƺǃƹƺƯƺ�ƺƻƼƱưƱƷƱ-
ƹƴǋ�ƻƼƺƾƺƶƺƷƺƮ�ƴƽƻƺƷǈƳƺƮƬƹƴǋ�ƽƼƱưƽƾƮ&�ƹƱƺƭǁƺưƴƸǇǁ�
ưƷǋ�ƮƶƷǊǃƱƹƴǋ�ƹƬ�ǉƾƬƻƬǁ�ƭƬƳƺƮƺƵ�ƾƱƼƬƻƴƴ�ƻƼƴ�ƷƱǃƱƹƴƴ�
ƳƬƭƺƷƱƮƬƹƴƵ�ƻƬƼƺưƺƹƾƬ&�ƬƶƾƿƬƷǈƹǇ�ưƬƷǈƹƱƵǄƴƱ�ƹƬƿǃ-
ƹƺ�ƺƭƺƽƹƺƮƬƹƹǇƱ�ƴ�ƬƹƬƷƺƯƴǃƹǇƱ�ƴƽƽƷƱưƺƮƬƹƴǋ(

ƒƨƒƜƓƨ
ƩǀǀƱƶƾƴƮƹƺƽƾǈ� MLJ� Ʈ� ƮƴưƱ� ƿƸƱƹǈǄƱƹƴǋ� ƯƷƿƭƴƹǇ�

ƻƬƼƺưƺƹƾƬƷǈƹǇǁ� ƶƬƼƸƬƹƺƮ&� ƿƮƱƷƴǃƱƹƴǋ� ƿƼƺƮƹǋ� ƻƼƴ-
ƶƼƱƻƷƱƹƴǋ� ƻƬƼƺưƺƹƾƬ� ƴ� ƿƸƱƹǈǄƱƹƴǋ� ƿƼƺƮƹǋ� ƮƺƽƻƬ-

ŜźŶŬųŬžűŷƈ ľżſŻŻƇ
ŚŬƃŬŷƈŹƇű�
ŻŬżŬŸű-
žżƇ

ŜŬżŬŸű-
žżƇ�ƃűżűų�
0�ŸűŽƋƂűŮ

P-Value

PI
G'=abi%MLJ 1,2 ± 0,45 0,5 ± 0,02 <0,01

MLJ 1,3 ± 0.35 0,44 ± 0,08 <0,05

ľŷſŭŴŹŬ�ŰűŽŹűŮź-
ůź�ŶŬżŸŬŹŬ�"ŸŸ#

G'=abi%MLJ 6,1 ± 0,2 2,1 ± 1,28 <0,01

MLJ 5,27 ± 1,00 3,2 ± 0,6 <0,05

BI
G'=abi%MLJ 1,7 ± 0,3 0,2 ± 0,45 <0,01

MLJ 1,5 ± 0,2 1,3 ± 0,5 0,6

ĿŷŴŹŴƃűŽŶźű�ŻżŴ-
ŶżűŻŷűŹŴű

G'=abi%MLJ 3,70 ± 1,41 1,8 ± 1,4 <0,01

3,8 ± 1,1 3,2 ± 1,0 <0,01

Таблица 1. Средние значения клинических 
исследованных параметров при первом 

посещении и через 6 месяцев.

Table 1. Mean values of clinical studied parameters 
at the first appointment and after 6 months.
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ƷƱƹƴǋ�ƭǇƷƬ�ƺǃƱƮƴưƹƺƵ(�ƛưƹƬƶƺ�ƻƼƴ�ƽƺǃƱƾƬƹƴƴ�MLJ�ƽ�
ƻƺưưƱƽƹƱƮǇƸ�ƮƮƱưƱƹƴƱƸ�G'=abi�ƹƬƸƴ�ƭǇƷƴ�ƺƾƸƱǃƱƹǇ�
ƮƺƳƸƺƲƹǇƱ�ưƺƻƺƷƹƴƾƱƷǈƹǇƱ�ƶƷƴƹƴǃƱƽƶƴƱ�ƻƼƱƴƸƿǅƱ-
ƽƾƮƬ&� ƮƶƷǊǃƬǊǅƴƱ� ƳƹƬǃƴƾƱƷǈƹƺƱ� ƿƸƱƹǈǄƱƹƴƱ&� Ʒƴƭƺ�
ƻƺƷƹƺƱ� ƴƽǃƱƳƹƺƮƱƹƴƱ� ƽƴƸƻƾƺƸƺƮ&� ǁƬƼƬƶƾƱƼƴƳƿǊǅƴǁ�
ƹƬƷƴǃƴƱ�ƴƷƴ�ƽƾƱƻƱƹǈ�ƮƺƽƻƬƷƴƾƱƷǈƹƺƵ�ƼƱƬƶǂƴƴ�ƾƶƬƹƱƵ�
ƻƬƼƺưƺƹƾƬ� "ƹƬƻƼƴƸƱƼ&� ƺƾƽƿƾƽƾƮƴƱ� ƶƼƺƮƺƾƺǃƴƮƺƽƾƴ�

ƻƼƴ� ƳƺƹưƴƼƺƮƬƹƴƴ#&� ƿƸƱƹǈǄƱƹƴƱ� ƯƷƿƭƴƹǇ� ƻƬƼƺưƺƹ-
ƾƬƷǈƹǇǁ� ƶƬƼƸƬƹƺƮ&� ǃƾƺ� ƺƻƾƴƸƴƳƴƼƿƱƾ� ƴ� ƿƮƱƷƴǃƱƹƴƱ�
ƶƷƴƹƴǃƱƽƶƺƯƺ�ƿƼƺƮƹǋ�ƻƼƴƶƼƱƻƷƱƹƴǋ&�Ƭ�ƾƬƶƲƱ�ƽƹƴƲƬƱƾ�
ƬƶƾƿƬƷǈƹƺƽƾǈ�ǁƴƼƿƼƯƴǃƱƽƶƺƯƺ�ƮƸƱǄƬƾƱƷǈƽƾƮƬ�ƽ�ǂƱƷǈǊ�
ƷƴƶƮƴưƬǂƴƴ� ƶƺƸƻƺƹƱƹƾƺƮ� ƻƬƼƺưƺƹƾƬƷǈƹƺƯƺ� ƶƬƼƸƬƹƬ�
ƴ�ƮƺƳƸƺƲƹƺƽƾǈ�ƹƬƷƴǃƴǋ�ƻƺƽƾƺƻƱƼƬǂƴƺƹƹǇǁ�ƺƽƷƺƲƹƱ-
ƹƴƵ(

ƟƝƗƟƜƀ�ƙƗƠƔƞƐƠƁƞƨ�)�L?@?L?H=?M4
+(�Rbf^g^s'@rob^� F;&� BZ__Zc^^� ;>&� Mh\kZgldr� MM(� =hfiZkblhg� h_�

ma^� fb\kh[bhmZ� h_� lnikZ'� Zg]� ln[`bg`boZe� ieZjn^� bg� a^Zema� Zg]� i^kb'�
h]hgmbmbl(�D�=ebg�J^kbh]hgmhe(�,***5,140.2ǜ0/1(

,(�MZk]b�D=&�>njn^�=&�GZkbZgh�@M&�^m�Ze(�=Zg]b]Z�lii(�bg�i^kbh]hgmZe�
]bl^Zl^4�Z�[kb^_�k^ob^p(�D�IkZe�M\b(�,*+*5/,4+11ǜ+2/(

-(�Mehml� D(� J^kbh]hgmZe� a^ki^lobknl^l4� ik^oZe^g\^&� iZmah`^gb\bmr&�
lrl'�m^fb\�kbld(�J^kbh]hgmhe�,***(�,*+/5034,2ǜ./(

.(�Qhke]�B^Zema�Ik`ZgbsZmbhg(�QBI�l�_bklm�`eh[Ze�k^ihkm�hg�Zgmb[bhmb\�
k^lblmZg\^�k^o^Zel�l^kbhnl&�phke]pb]^�mak^Zm�mh�in[eb\�a^Zema(�A^g^oZ4�
Qhke]�B^Zema�Ik`ZgbsZmbhg5�,*+.(

/(�Maerdho� M(� H(&� IfZkho� L(� M(� ;gZersbg`� G^mah]l� @hk� Cfikhobg`�
<^^_� N^g]^kg^ll(� L^l^Zk\a� chnkgZe� h_� iaZkfZ\^nmb\Ze� [bheh`b\Ze� Zg]�
\a^fb\Ze�l\b^g\^l&�,*+25�3".#4�++-/'++-1

0(�IlfZgho� ;&� @Zkhhj� T&� Lb\aZk]lhg� G>&� >^ggbg`� >Q(� Na^�
Zgmbl^imb\�GbkZfblmbg4� Z� k^ob^p� h_� bml� \hfiZkZmbo^� bg� obmkh� Zg]� \ebgb\Ze�
Z\mbobmr(�@?GM�Gb\kh[bhe�L^o(�,*,*�Dne�+5..".#4-33'.+1(

1(�;(C(�AZeZ[n^oZ&�;(E(�<bkZ`hoZ&�A(;(�Ehmlhr^oZ&�T(E(�<hkndZr^oZ&�
L(E(� S^lb^o&�T(A(�>s`h^oZ�Zg]�^m�Ze(�IimbfbsZmbhg�h_�Gh]^kg�G^mah]l�
h_� Nk^Zmbg`� =akhgb\� A^g^kZebs^]� J^kbh]hgmbmbl� h_� Gbe]� M^o^kbmrƭ�
JaZkfZ\hiahk^Ǌ�,*,*4�++"+#&�.1'/+(

2(�Gb\aZ^e�H^pfZg�B^gkr�NZd^b�J^kkr�Eehdd^ohe]�@^kfbg�=ZkkZgsZ(�
H^pfZg� Zg]� =ZkkZgsZ!l� =ebgb\Ze� J^kbh]hgmheh`r(� +-ma� ?]bmbhg(�
MZng]^kl(�,*+34�3..(

ƗƛơƜƞƚƐƣƗƬ�ƜƑ�ƐƒƠƜƞƐƢ4
ƕƯƸƯåƱ�ƭ(Ɣ(+�ǜ�ƺƼưƴƹƬƾƺƼ
ƤƯưƯƳƵå�ƚ(Ø(,�ǜ�ƶ(Ƹ(ƹ(&�ưƺǂƱƹƾ�ƶƬǀƱưƼǇ�ƟƱƼƬƻƱƮƾƴǃƱƽƶƺƵ�ƽƾƺƸƬƾƺƷƺƯƴƴ&�IL=C>�C>4�****'***,'1,/1'//*-
ƞƼƾƳƯƻƼƱ�Ơ(Ø(+�ǜ�ƺƼưƴƹƬƾƺƼ&�IL=C>�C>4�****'***,'3212'1*./(
ƃåƻåƾƯƹƼƱƯ�ƭ(Ɣ(,�ǜ�ƽƾƿưƱƹƾ�ƙƱưƴǂƴƹƽƶƺƯƺ�ƖƹƽƾƴƾƿƾƬ
+ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƭǊưƲƱƾƹƺƱ�ƿǃƼƱƲưƱƹƴƱ��ƚƬǂƴƺƹƬƷǈƹǇƵ�ƸƱưƴǂƴƹƽƶƴƵ�ƴƽƽƷƱưƺƮƬƾƱƷǈƽƶƴƵ�

ǂƱƹƾƼ�ƽƾƺƸƬƾƺƷƺƯƴƴ�ƴ�ǃƱƷǊƽƾƹƺ'ƷƴǂƱƮƺƵ�ǁƴƼƿƼƯƴƴ��ƙƴƹƴƽƾƱƼƽƾƮƬ�ƳưƼƬƮƺƺǁƼƬƹƱƹƴǋ�ƝƺƽƽƴƵƽƶƺƵ�ƠƱưƱƼƬǂƴƴ&�
ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ

,ƠƱưƱƼƬƷǈƹƺƱ�ƯƺƽƿưƬƼƽƾƮƱƹƹƺƱ�ƬƮƾƺƹƺƸƹƺƱ�ƺƭƼƬƳƺƮƬƾƱƷǈƹƺƱ�ƿǃƼƱƲưƱƹƴƱ�ƮǇƽǄƱƯƺ�ƺƭƼƬƳƺƮƬƹƴǋ��ƝƺƽƽƴƵƽƶƴƵ�
ƿƹƴƮƱƼƽƴƾƱƾ�ưƼƿƲƭǇ�ƹƬƼƺưƺƮ�&�ƙƺƽƶƮƬ&�Ɲƺƽƽƴǋ

AUTHOR INFORMATION:
Sn(;(�<ZdZ^o+�ǜ�k^lb]^gm�lmn]^gm
T(M(�EaZ[Z]s^,�ǜ�Ja(>(&�;llh\bZm^�Jkh_^llhk&�>^iZkmf^gm�h_�Na^kZi^nmb\��>^gmblmkr&�IL=C>�C>4�****'***,'1,/1'//*-
T(M(�Ghk]Zgho+�ǜ�k^lb]^gm�lmn]^gm&�IL=C>�C>4�****'***,'3212'1*./
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