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Abstract:
Aim.�Na^�\hfiZkblhg�h_�lZeboZ�+ƚ�HGL�li^\mkZ�bg�iZmb^gml�pbma�p^]`^'laZi^]�e^lbhgl�[^_hk^�Zg]�Z_m^k�mk^Zmf^gm(
Materials and methods.�MZeboZ�Zl�Z�lmn]r�fZm^kbZe�pZl�mZd^g�_khf�iZmb^gml�pbma�p^]`^'laZi^]�e^lbhgl�[^_hk^�Zg]�Z_m^k�
mk^Zmf^gm(�Na^� mk^Zmf^gm�f^mah]�pZl� k^fbg^kZebsbg`� ma^kZir� maZm� bg\en]^]� ma^�nl^�h_� ma^�hkZe� kbgl^�\hgmZbgbg`�sbg\'
ar]khqrZiZmbm^(�+ƚ�HGL�li^\mkhl\hir�pZl�\ahl^g�Zl�Zg�bgo^lmb`Zmbhg�f^mah](
Results.�Cg�fhlm�\Zl^l�bm�bl�ghm^]�maZm�Z_m^k�mk^Zmf^gm�ma^�\hgm^gm�h_�ikhibhgb\�Zg]�[nmrkb\�Z\b]l�pZl�hg�ma^�kbl^�bg�k^eZmbhg�
h_�Z\^mb\�Z\b](�Io^kZee�\hg\^gmkZmbhg�h_�+ƚ�ikhmhgl�]b]g�m�\aZg`^�lb`gbɗ\Zgmer(
Conclusions.�+ƚ�HGL�li^\mkZ�ZgZerlbl�lahpl�hk`Zgb\�Z\b]�]blmkb[nmbhg�bg�hkZe�ebjnb]�[^_hk^�Zg]�Z_m^k�mk^Zmf^gm&�pab\a�
a^eil�mh�^oZenZm^�bml�k^lihgl^(

Keywords:�f^mZ[hehfb\l&�HGL'li^\mkhl\hir&�hkZe�ebjnb]&�hk`Zgb\�Z\b]l&�p^]`^'laZi^]�e^lbhgl(
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ƼƺƾƺƮƺƵ�Ʋƴưƶƺƽƾƴ�"ưƬƷƱƱ�ƴƽƻƺƷǈƳƿƱƾƽǋ�ƾƱƼƸƴƹ�ƽƷǊƹƬ#�
ƻƬǂƴƱƹƾƺƮ� ƽ� ƶƷƴƹƺƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� ƾƮǌƼưǇǁ� ƾƶƬ'
ƹƱƵ�ƳƿƭƺƮ�ưƺ�ƴ�ƻƺƽƷƱ�ƻƼƴƸƱƹǌƹƹƺƯƺ�ƷƱǃƱƹƴǋ(

ƚƐƠƔƞƗƐƙ�Ɨ�ƚƔƠƜƓƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƙƬƾƱƼƴƬƷƺƸ� ƴƽƽƷƱưƺƮƬƹƴǋ� ƻƺƽƷƿƲƴƷƬ� ƼƺƾƺƮƬǋ�

Ʋƴưƶƺƽƾǈ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƶƷƴƹƺƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� Ʈ�
ƻƼƱưƱƷƬǁ�ǉƸƬƷƴ�ưƺ�ƷƱǃƱƹƴǋ�ƴ�ǃƱƼƱƳ�+�ƸƱƽǋǂ�ƻƺƽƷƱ�ƱƯƺ�
ƳƬƮƱƼǄƱƹƴǋ&�Ƭ�ƾƬƶƲƱ�ƻƬǂƴƱƹƾƺƮ�ƯƼƿƻƻǇ�ƶƺƹƾƼƺƷǋ(�ƑƺƳ'
ƼƬƽƾ� ƻƬǂƴƱƹƾƺƮ� ƽƺƽƾƬƮƷǋƷ� ƺƾ� +2� ưƺ� -*� ƷƱƾ(� ƙƱƾƺưƺƸ�
ƷƱǃƱƹƴǋ�ƭǇƷƬ� ƮǇƭƼƬƹƬ� ƶƺƸƻƷƱƶƽƹƬǋ�ƼƱƸƴƹƱƼƬƷƴƳƿǊ'
ǅƬǋ�ƾƱƼƬƻƴǋ&�ƮƶƷǊǃƬǊǅƬǋ�ƻƼƴƸƱƹƱƹƴƱ�ƺƻƺƷƬƽƶƴƮƬƾƱ'
Ʒǋ� ưƷǋ� ƻƺƷƺƽƾƴ� ƼƾƬ� ƹƬ� ƺƽƹƺƮƱ� ǂƴƹƶ'ƯƴưƼƺƶƽƴƬƻƬƾƴƾƬ(�
ƞǁƱƸƬ� ƷƱǃƱƹƴǋ� ƽƺƯƷƬƽƺƮǇƮƬƷƬƽǈ� ƽ� ƴƹƽƾƼƿƶǂƴƱƵ� ƻƺ�
ƻƼƴƸƱƹƱƹƴǊ�ƴ�ƳƬƶƷǊǃƬƷƬƽǈ�Ʈ�ƺƻƺƷƬƽƶƴƮƬƹƴƴ�ƻƺƷƺƽƾƴ�

ƼƾƬ�ƻƺƽƷƱ�ǃƴƽƾƶƴ�ƳƿƭƺƮ�,�ƼƬƳƬ�Ʈ�ưƱƹǈ�ưƷƴƾƱƷǈƹƺƽƾǈǊ�ƹƱ�
ƭƺƷƱƱ�,�Ƹƴƹƿƾ(�ſƿƼƽ�ƷƱǃƱƹƴǋ�ƽƺƽƾƬƮƷǋƷ�-�ƹƱưƱƷƴ(�ƞƭƺƼ�
ƺƭƼƬƳǂƺƮ�ƺƽƿǅƱƽƾƮƷǋƷƽǋ�ƻƿƾƱƸ�ƻƬƽƽƴƮƹƺƯƺ�ƽƻƷƱƮǇƮƬ'
ƹƴǋ�Ʈ�ƽƾƱƼƴƷǈƹǇƱ�ƻƼƺƭƴƼƶƴ�ƻƺ�ƽƾƼƺƯƴƸ�ƻƼƬƮƴƷƬƸ&�ƹƱ�
ưƺƻƿƽƶƬǊǅƴƸ�ƻƺƻƬưƬƹƴǋ�Ʈ�ƴƽƽƷƱưƿƱƸǇƱ�ƺƭƼƬƳǂǇ�ƻƺ'
ƽƾƺƼƺƹƹƴǁ�ƮƶƷǊǃƱƹƴƵ�ǜ�ƹƬƾƺǅƬƶ&�ƭƱƳ�ƻƼƱưƮƬƼƴƾƱƷǈƹƺ'
Ưƺ�ƻƼƴƸƱƹƱƹƴǋ�ƽƼƱưƽƾƮ�ƯƴƯƴƱƹǇ�ƻƺƷƺƽƾƴ�ƼƾƬ&�Ƭ�ƾƬƶƲƱ&�
ƴƽƶƷǊǃƬǋ�ƶƿƼƱƹƴƱ(
ƙƱƾƺưƺƸ� ƴƽƽƷƱưƺƮƬƹƴǋ� ǋƮƷǋƷƬƽǈ� ƽƻƱƶƾƼƺƽƶƺƻƴǋ�

ƸƬƯƹƴƾƹƺƯƺ� ƼƱƳƺƹƬƹƽƬ� ǋưƱƼ� ƴƳƺƾƺƻƬ� ƮƺưƺƼƺưƬ'+� "1ƚ#�
ƺƭƼƬƳǂƺƮ� ƽƷǊƹǇ� ƻƬǂƴƱƹƾƺƮ� ƽ� ƮǇƼƬƲƱƹƹǇƸƴ� ƶƷƴƹƺ'
ƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� ƳƿƭƺƮ� ƻƺƽƷƱ� ƻƼƺƮƱưǌƹƹƺƯƺ� ƷƱ'
ǃƱƹƴǋ� ƴ� ƶƺƹƾƼƺƷǈƹƺƯƺ� ƺƭƼƬƳǂƬ� ƽƷǊƹǇ� ƻƬǂƴƱƹƾƬ� ƭƱƳ�
ƻƬƾƺƷƺƯƴƴ� ưƬƹƹƺƯƺ� ƮƴưƬ(� ƞƺƭƼƬƹƹǇƱ� ƺƭƼƬƳǂǇ� ƽƷǊƹǇ�
ǁƼƬƹƴƷƴ�ƻƼƴ�,3*ſ�Ʈ�ƯƱƼƸƱƾƴǃƹǇǁ�ƻƷƬƽƾƴƶƺƮǇǁ�ƻƼƺƭƴƼ'
ƶƬǁ� ƽ� ƻƷƬƽƾƴƶƺƮǇƸƴ� ƻƼƺƭƶƬƸƴ(� ƒƷǋ� ƳƬƻƴƽƴ� ƽƻƱƶƾƼƺƮ�
ƶƬƷƴƭƼƺƮƬƹƹǇƱ�ƫƙƝ'ƬƸƻƿƷǇ�ưƴƬƸƱƾƼƺƸ�/�ƸƸ&�ƳƬƻƺƷ'
ƹƱƹƹǇƱ�ƺƭƼƬƳǂƬƸƴ�ƹƬ�ƮǇƽƺƾƿ�/*'0*�ƸƸ&�ƽƺ�ƮƽƾƬƮƷƱƹ'
ƹǇƸƴ�ƽƾƱƶƷǋƹƹǇƸƴ�ƶƬƻƴƷƷǋƼƬƸƴ�ưƴƬƸƱƾƼƺƸ�+�ƸƸ&�ƳƬ'
ƻƺƷƹƱƹƹǇƸƴ�ƾǋƲǌƷƺƵ�ƮƺưƺƵ�">,I#&�ƻƺƸƱǅƬƷƴ�Ʈ�ưƬƾǃƴƶ�
ƽƻƱƶƾƼƺƸƱƾƼƬ�ƫƙƝ(�ƞƴƯƹƬƷ�ưƱƵƾƱƼƴǋ�ƾǋƲǌƷƺƵ�ƮƺưǇ�ƴƽ'
ƻƺƷǈƳƺƮƬƷƽǋ�ưƷǋ�ƹƬƽƾƼƺƵƶƴ�ƺưƹƺƼƺưƹƺƽƾƴ�ƸƬƯƹƴƾƹƺƯƺ�
ƻƺƷǋ� ƴ� ǋưƱƼƹƺƵ� ƽƾƬƭƴƷƴƳƬǂƴƴ� ƼƱƳƺƹƬƹƽƹǇǁ� ƿƽƷƺƮƴƵ�
ƽƻƱƶƾƼƺƸƱƾƼƬ(
ƞƻƱƶƾƼǇ� ƮǇƽƺƶƺƯƺ� ƼƬƳƼƱǄƱƹƴǋ� ƫƙƝ� 1ƚ� ƳƬƻƴƽǇƮƬ'

Ʒƴ�ƹƬ�ƽƻƱƶƾƼƺƸƱƾƼƱ�<knd^k� ǟ;P;H=?'-**Ǡ�ƻƺ�ƺưƹƺƴƸ'
ƻƿƷǈƽƹƺƵ�ƻƼƺƯƼƬƸƸƱ�ƽ�ƻƼƱưƮƬƼƴƾƱƷǈƹǇƸ�ƹƬƽǇǅƱƹƴƱƸ�
ƽƴƯƹƬƷƬ� ƮƺưǇ� "ƻƼƺƯƼƬƸƸƬ� TAJL#(� ƜƬƼƬƸƱƾƼǇ� ƳƬƻƴƽƴ�
ƽƻƱƶƾƼƺƮ4� ƾƱƸƻƱƼƬƾƿƼƬ� ƻƼƺƭǇ� -**ſ&� ƼƱƳƺƹƬƹƽƹƬǋ� ǃƬ'
ƽƾƺƾƬ� -**&,+� ƙžǂ&� ưƷƴƾƱƷǈƹƺƽƾǈ� ƹƬƽǇǅƬǊǅƱƯƺ� ƴƸ'
ƻƿƷǈƽƬ�+�ƽ&�ƻƺưƬƮƷƱƹƴƱ�Ƹƺǅƹƺƽƾƴ�ƹƬƽǇǅƬǊǅƱƯƺ�ƻƱƼƱ'
ưƬƾǃƴƶƬ�.*�]<&� ƻƱƼƴƺư�ƽƷƱưƺƮƬƹƴǋ�3*'ƯƼƬưƿƽƹǇǁ�ƴƸ'
ƻƿƷǈƽƺƮ�,�ƽ&�ưƷƴƾƱƷǈƹƺƽƾǈ�ƮƺƳƭƿƲưƬǊǅƱƯƺ�ƳƬƻƴƽǇƮƬ'
ǊǅƱƯƺ�ƴƸƻƿƷǈƽƬ�.�Ƹƶƽ&�ǃƴƽƷƺ�ƹƬƶƺƻƷƱƹƴǋ�ƽƶƬƹƺƮ�+0*�Ʈ�
ƾƱǃƱƹƴƱ�+*�Ƹƴƹ(�ƑƽƱ�ǁƴƸƴǃƱƽƶƴƱ�ƽưƮƴƯƴ�į�ƻƼƴƮƱưƱƹǇ�Ʈ�
ƸƴƷƷƴƺƹƹǇǁ�ưƺƷǋǁ�"Ƹ(ư(#�ƺƾƹƺƽƴƾƱƷǈƹƺ�ƽƴƯƹƬƷƬ�ƾƱƾƼƬ'
ƸƱƾƴƷƽƴƷƬƹƬ�ƶƬƶ�ƮƹƱǄƹƱƯƺ�ƽƾƬƹưƬƼƾƬ(
ƜƼƱƴƸƿǅƱƽƾƮƬ� ƴƽƻƺƷǈƳƺƮƬƹƹƺƯƺ� ƸƱƾƺưƬ� ƳƬƻƴƽƴ�

ƽƻƱƶƾƼƺƮ�ƽƺƽƾƺǋƾ�Ʈ�ƾƺƸ&�ǃƾƺ�ƺƹ�ƻƺƳƮƺƷǋƱƾ�ƼƱƯƴƽƾƼƴƼƺ'
ƮƬƾǈ� ƽƷƬƭǇƱ� ƽƴƯƹƬƷǇ� ƺƼƯƬƹƴǃƱƽƶƴǁ� ƸƺƷƱƶƿƷ� ƽƷǊƹǇ� Ʈ�
ƻƼƴƽƿƾƽƾƮƴƴ�ƽƴƷǈƹƺƯƺ�ƽƴƯƹƬƷƬ�ƮƺưǇ(�ƣƬƽƾƺƾƬ�ƽƻƱƶƾƼƺ'
ƸƱƾƼƬ�ƮǇƽƾƬƮƷǋƱƾƽǋ�ƾƺǃƹƺ�ƹƬ�ƽƴƯƹƬƷ�ƮƺưǇ&�ƻƱƼƱư�ƳƬƻƴ'
ƽǇƮƬǊǅƴƸ&�3*'ƯƼƬưƿƽƹǇƸ�ƴƸƻƿƷǈƽƺƸ�ƮƶƷǊǃƬƱƾƽǋ�ƽƷƬ'
ƭƺƱ�ƼƬưƴƺǃƬƽƾƺƾƹƺƱ� ƻƺƷƱ� ƹƬ� ǃƬƽƾƺƾƱ�ƫƙƝ� 1ƚ�ƽƴƯƹƬƷƬ�
ƮƺưǇ�ƺƭƼƬƳǂƬ�ƽƷǊƹǇ(�Ƒ� ƾƱǃƱƹƴƱ�ưƱƵƽƾƮƴǋ�ǉƾƺƯƺ�ƻƺƷǋ�
"+',�ƽ#�ƽƴƯƹƬƷ�ƮƺưǇ�ƽƱƷƱƶƾƴƮƹƺ�ƹƬƽǇǅƬƱƾƽǋ�ƴ�Ʈ�ƽƻƱƶƾƼƱ�
ƺƶƬƳǇƮƬƱƾƽǋ� ƻƺưƬƮƷƱƹƹǇƸ&� Ƭ� ƻƺƽƷƱưƿǊǅƴƵ� 3*'ƯƼƬ'
ưƿƽƹǇƵ� ƳƬƻƴƽǇƮƬǊǅƴƵ� ƴƸƻƿƷǈƽ� ƮƺƳƭƿƲưƬƱƾ� ƫƙƝ� 1ƚ�
ƻƱƼƱǁƺưǇ�ƽƴƯƹƬƷƺƮ�ƺƼƯƬƹƴǃƱƽƶƴǁ�ƸƺƷƱƶƿƷ�ƽƷǊƹǇ(

ƞƔƖƁƙƩƠƐƠƨ�ƗƟƟƙƔƓƜƒƐƛƗƬ
ƖƹƾƱƼƻƼƱƾƬǂƴǋ� ƽƻƱƶƾƼƺƮ� ƫƙƝ� ƴƹưƴƮƴưƿƬƷǈƹǇǁ�

ƽƺƱưƴƹƱƹƴƵ�Ʈ� ƹƬƽƾƺǋǅƱƱ�ƮƼƱƸǋ� ǃƬǅƱ�ƮƽƱƯƺ� ǋƮƷǋƱƾ'
ƽǋ� ƼƿƾƴƹƹǇƸ� ưƱƷƺƸ(� ƚƺ� ƶƺƯưƬ� ƼƱǃǈ� ƴưǌƾ� ƺ� ƽƷƺƲƹƺƵ�
ƽƸƱƽƴ&� ƾƱƸ� ƭƺƷƱƱ� ƺ� ƭƴƺƷƺƯƴǃƱƽƶƺƵ� Ʋƴưƶƺƽƾƴ&� ǀƺƼ'
ƸƴƼƿƱƾƽǋ� ƽƻƱƶƾƼ� ƳƹƬǃƴƾƱƷǈƹƺ� ƭƺƷƱƱ� ƾƼƿưƹƺ� ƼƬƳƼƱ'
ǄƴƸǇƵ�ƴ� ƹƱƽƿǅƴƵ�ƭƺƷǈǄƺƱ� ƶƺƷƴǃƱƽƾƮƺ� ƴƳƭǇƾƺǃƹƺƵ�
ƴƹǀƺƼƸƬǂƴƴ(� ƜƺǉƾƺƸƿ&� ǁƺƾǋ� Ʈ� ƻƼƱưǇưƿǅƴǁ� ƼƬƭƺƾƬǁ�
U2'+*W� ƺƾƹƱƽƱƹƴƱ� ƹƬƴƭƺƷƱƱ� ƽƿǅƱƽƾƮƱƹƹǇǁ� ƽƴƯƹƬƷƺƮ�
ƺƽƿǅƱƽƾƮƷǋƷƺƽǈ� ƹƬ� ƺƽƹƺƮƬƹƴƴ� ƺƭǅƱƻƼƴƹǋƾƺƯƺ� ƬƹƬ'
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ƷƴƳƬ�ǁƴƸƴǃƱƽƶƴǁ�ƽưƮƴƯƺƮ�ƴ�ƶƺƹƽƾƬƹƾ�ƽƻƴƹ'ƽƻƴƹƺƮƺƯƺ�
ƮƳƬƴƸƺưƱƵƽƾƮƴǋ&�ưƷǋ�ƭƺƷǈǄƱƵ�ưƺƽƾƺƮƱƼƹƺƽƾƴ�ƺưƹƺ'
ƮƼƱƸƱƹƹƺ� ƽƺ� ƽƻƱƶƾƼƬƸƴ� ƫƙƝ� 1ƚ� ƽƷǊƹǇ� ƸǇ� ƽƹǋƷƴ� ƴ�
ƽƻƱƶƾƼǇ� ǃƴƽƾǇǁ� ƽƺƱưƴƹƱƹƴƵ&� ƻƼƴƽƿƾƽƾƮƴƱ� ƶƺƾƺƼǇǁ�
ƸǇ�ƻƺƳƴǂƴƺƹƴƼƺƮƬƷƴ�ƹƬ�ƺƽƹƺƮƱ�ƺƾƹƱƽƱƹƴǋ�ƽƺƺƾƮƱƾ'
ƽƾƮƿǊǅƴǁ�ƽƴƯƹƬƷƺƮ(
ƞƼƬƮƹƱƹƴƱ� ƽƻƱƶƾƼƺƮ� Ʈƺ� ƮƽƱǁ� ƽƷƿǃƬǋǁ� ƻƺưƾƮƱƼưƴƷƺ�

ƻƼƬƮƴƷǈƹƺƽƾǈ� ƽưƱƷƬƹƹƺƯƺ� ƹƬƸƴ� ƺƾƹƱƽƱƹƴǋ� ƽƴƯƹƬƷƺƮ(�
ƚƬ� Ƽƴƽ(� +&� ,� ƻƼƴƮƱưƱƹǇ� Ʈ� ƶƬǃƱƽƾƮƱ� ƻƼƴƸƱƼƬ� ƽƻƱƶƾƼǇ�
ƽƷǊƹǇ�Ʈ�ƽƺƻƺƽƾƬƮƷƱƹƴƴ�ƽƺ�ƽƻƱƶƾƼƬƸƴ�ƿƶƽƿƽƹƺƵ�ƶƴƽƷƺ'
ƾǇ�ƴ�ǉƾƴƷƺƮƺƯƺ�ƽƻƴƼƾƬ(�ſƬƶ�ƺưƹƺƳƹƬǃƹƺ�ƽƷƱưƿƱƾ�ƴƳ�Ƽƴƽ(�
+&�ƼƺƾƺƮƬǋ�Ʋƴưƶƺƽƾǈ�ƻƬǂƴƱƹƾƬ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƽƺưƱƼƲƴƾ�
ƿƶƽƿƽƹƿǊ�ƶƴƽƷƺƾƿ&�ƻƼƴƽƿƾƽƾƮƴƱ�ƶƺƾƺƼƺƵ�ƭǇƷƺ�ƻƺƶƬƳƬƹƺ�
ƴ�ƿ�ǉƾƺƯƺ�ƲƱ�ƻƬǂƴƱƹƾƬ�ưƺ�ƷƱǃƱƹƴǋ&�ƴ�ƿ�ƳưƺƼƺƮƺƯƺ�ǃƱƷƺ'
ƮƱƶƬ�U2&�3W(�ƕƬƽƷƿƲƴƮƬƱƾ�ƮƹƴƸƬƹƴǋ�ƴ�ƾƺƾ�ǀƬƶƾ&�ǃƾƺ�ƺƭ'
ƼƬƳƱǂ�Ǯ�,�ƽƷǊƹǇ�ƻƬǂƴƱƹƾƬ� ƿƽƾƺƵǃƴƮƺ�ƽƺưƱƼƲƴƾ�ǉƾƴ'
ƷƺƮǇƵ�ƽƻƴƼƾ�ƴ�ưƺ&�ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ&�ƶƬƶ�ƴ�ƶƺƹƾƼƺƷǈƹǇƵ�
ƺƭƼƬƳƱǂ&� ƮƳǋƾǇƵ� ƿ� ƳưƺƼƺƮƺƯƺ� ǃƱƷƺƮƱƶƬ&� ǃƾƺ� ƻƺƶƬƳƬƹƺ�
ƹƬ�Ƽƴƽ(�,(
ƚƬ�Ƽƴƽ(�-�ƻƼƴƮƱưƱƹǇ�ƽƻƱƶƾƼǇ�ƫƙƝ�1ƚ�ƽƷǊƹǇ�ƾƱǁ�ƲƱ�

ǃƱƾǇƼǌǁ�ƻƬǂƴƱƹƾƺƮ&� ƿ� ƶƺƾƺƼǇǁ�ƭǇƷƴ�ƺƭƹƬƼƿƲƱƹǇ�ƶƷƴ'
ƹƺƮƴưƹǇƱ� ưƱǀƱƶƾǇ� ƳƿƭƺƮ� Ʈ� ƹƬǃƬƷǈƹƺƵ� ƽƾƬưƴƴ� U2&3W� ƴ�
ƶƺƾƺƼǇƱ�ƻƼƺǄƷƴ�ƶƿƼƽ�ƼƱƸƴƹƱƼƬƷƴƳƴƼƿǊǅƱƵ�ƾƱƼƬƻƴƴ(�
ƞƺƻƺƽƾƬƮƷƱƹƴƱ�ƽƻƱƶƾƼƺƮ�ƫƙƝ�1ƚ�ƼƺƾƺƮƺƵ�Ʋƴưƶƺƽƾƴ�ƻƬ'
ǂƴƱƹƾƺƮ� ƽ� ƶƷƴƹƺƮƴưƹǇƸƴ� ưƱǀƱƶƾƬƸƴ� ƾƮǌƼưǇǁ� ƾƶƬƹƱƵ�
ƳƿƭƺƮ� ưƺ� ƴ� ƻƺƽƷƱ� ƻƼƴƸƱƹǌƹƹƺƯƺ� ƷƱǃƱƹƴǋ� ƻƺƶƬƳǇƮƬƱƾ&�
ǃƾƺ�Ʈ�ǂƱƷƺƸ�ƺƭǅƬǋ�ƶƬƼƾƴƹƬ�ƽƻƱƶƾƼƺƮ�ƸƱƹǋƱƾƽǋ�ƹƱƳƹƬ'
ǃƴƾƱƷǈƹƺ(
ƟƴƻƴǃƹƬǋ�ƶƬƼƾƴƹƬ�ƴƳƺƭƼƬƲƱƹƬ�ƹƬ�Ƽƴƽ(�.&�ƯưƱ�ƻƼƴƮƱ'

ưƱƹǇ�ƽƻƱƶƾƼǇ�ƺƭƼƬƳǂƬ�ƽƷǊƹǇ�Ǯ�+�ưƺ�ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ(�
ƞƻƱƶƾƼǇ�ƽƺưƱƼƲƬƾ�ƺƾǃǌƾƷƴƮǇƱ�ƽƴƯƹƬƷǇ�ƿƶƽƿƽƹƺƵ&�ƻƼƺ'
ƻƴƺƹƺƮƺƵ�ƴ�ƸƬƽƷǋƹƺƵ�ƶƴƽƷƺƾ&�ƹƺ&�ǃƾƺ�ƮƬƲƹƺ&�ƹƱƽƶƺƷǈƶƺ�
ƼƬƳƷƴǃƬǊǅƴƱƽǋ�ƻƺ�ƴƹƾƱƹƽƴƮƹƺƽƾƴ(
Ɯƺ� ƹƬǄƱƸƿ� ƸƹƱƹƴǊ� ǂƱƷƱƽƺƺƭƼƬƳƹƺ� ƺƽƾƬƹƺƮƴƾǈƽǋ�

ƹƬ�ƼƬƽƽƸƺƾƼƱƹƴƴ� ƶƺƷƴǃƱƽƾƮƱƹƹƺƵ�ƽƾƺƼƺƹǇ�ƽƺưƱƼƲƬ'
ƹƴǋ� ƴƸƱƹƹƺ� ǉƾƴǁ� ƶƴƽƷƺƾ&� ƹƱƽƸƺƾƼǋ� ƹƬ� ƾƺ&� ǃƾƺ� ƴƸƱƱƾ'

ƽǋ� ƮƺƳƸƺƲƹƺƽƾǈ� ƻƺƷƿǃƱƹƴǋ� ƳƹƬǃƴƾƱƷǈƹƺ� ƭƺƷƱƱ� ƻƺư'
ƼƺƭƹƺƯƺ� ƽƻƱƶƾƼƬ�ƫƙƝ� 1ƚ&� ƺƾƼƬƲƬǊǅƱƯƺ� ƻƼƴƽƿƾƽƾƮƴƱ�
ƸƴƹƺƼƹǇǁ�ƶƺƸƻƺƹƱƹƾƺƮ�ƼƺƾƺƮƺƵ�Ʋƴưƶƺƽƾƴ&�ƸƹƺƯƴƱ�ƴƳ�

Рис. 3. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа ZGPR) 

контрольного образца и образцов №№ 
1-4 слюны после лечения пациентов

Fig. 3. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) 

of control specimen and #1-4 specimina 
of patient’s oral liquid after treatment

Рис. 2. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа ZGPR) 

водного раствора этилового спирта,  
образца К слюны здорового пациента и образца 

№ 2 слюны после лечения пациента

Fig. 2. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) in aqueous 

solution of ethyl alcohol, K-specimen of 
a healthy patient’s saliva and #2 specimen 

of patient’s oral liquid after treatment

Рис. 1. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа ZGPR) 

водного раствора уксусной кислоты и образца 
№ 4 ротовой жидкости после лечения пациента

Fig. 1. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) in aqueous 

solution of acetic acid and #4 specimen 
of patient’s oral liquid after treatment
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ƶƺƾƺƼǇǁ�Ʈ�ƽƴƷƿ�ƱƽƾƱƽƾƮƱƹƹǇǁ�ƻƼƴǃƴƹ�ƹƺƽǋƾ�ƽƷƿǃƬƵƹǇƵ�
ǁƬƼƬƶƾƱƼ(
ƚƬ�Ƽƴƽ(�/�ƻƼƱưƽƾƬƮƷƱƹ�ƽƻƱƶƾƼ�ƺƭƼƬƳǂƬ�Ǯ�.�ƻƺƽƷƱ�

ƷƱǃƱƹƴǋ�ƻƬǂƴƱƹƾƬ&� ƻƺƷƿǃƱƹƹǇƵ� Ʈ� ƾƱǃƱƹƴƱ�ưƱƽǋƾƴ� ǃƬ'
ƽƺƮ�ƽ� ǃƴƽƷƺƸ�ƹƬƶƺƻƷƱƹƴƵ�ƽƶƬƹƺƮ�+****(�Ʃƾƺƾ�ƽƻƱƶƾƼ�
ưƬǌƾ�ƻƼƱưƽƾƬƮƷƱƹƴƱ�ƺ�ƮƺƳƸƺƲƹƺƵ�ƸƬƶƽƴƸƬƷǈƹƺƵ�ǃƿƮ'
ƽƾƮƴƾƱƷǈƹƺƽƾƴ� ƺƻƼƱưƱƷƱƹƴǋ� ƽƴƯƹƬƷƺƮ� ƺƼƯƬƹƴǃƱƽƶƴǁ�
ƸƺƷƱƶƿƷ� Ʈ� ƺƭƼƬƳǂƬǁ� ƽƷǊƹǇ&� ƻƺƽƶƺƷǈƶƿ� ƶƼƺƸƱ� ƺƽƹƺƮ'
ƹǇǁ�ƽƴƯƹƬƷƺƮ�Ʈ�ƽƻƱƶƾƼƱ�ƫƙƝ� 1ƚ�ưƬƹƹƺƯƺ�ƺƭƼƬƳǂƬ�ƹƬ'
ƭƷǊưƬǊƾƽǋ� Ʊǅǌ� Ƽǋư� ƽƷƬƭǇǁ� ƽƴƯƹƬƷƺƮ� ƺƼƯƬƹƴǃƱƽƶƴǁ�
ƸƺƷƱƶƿƷ(�ƙƱƾƬƭƺƷƺƸƴǃƱƽƶƴƵ�ƬƹƬƷƴƳ�ƾƬƶƴǁ�ƮǇƽƺƶƺƴƹ'
ǀƺƼƸƬƾƴƮƹǇǁ�ƽƻƱƶƾƼƺƮ�ƻƼƱưƽƾƬƮƷǋƱƾ�ƽƺƭƺƵ�ƽƬƸƺƽƾƺ'
ǋƾƱƷǈƹǇƵ�ƴƹƾƱƼƱƽ�Ʈ�ƻƷƬƹƱ�ƭƺƷƱƱ�ƻƺƷƹƺƵ�ưƴƬƯƹƺƽƾƴƶƴ�
ƺƼƯƬƹƴƳƸƬ&�ƮǇǋƮƷƱƹƴǋ�ƯƼƿƻƻ�ƼƴƽƶƬ�ƻƬǂƴƱƹƾƺƮ&�ƻƼƱư'
ƼƬƽƻƺƷƺƲƱƹƹǇǁ�ƶ�ƼƬƳƷƴǃƹǇƸ�ƳƬƭƺƷƱƮƬƹƴǋƸ&�ƺƾƽƷƱƲƴ'
ƮƬƹƴǋ�ƼƱƬƶǂƴƵ�ƺƼƯƬƹƴƳƸƬ�ƹƬ�ƮƺƳưƱƵƽƾƮƴǋ�ƻƬƾƺƯƱƹƺƮ&�
ƾƺƶƽƴǃƱƽƶƴǁ� ƮƱǅƱƽƾƮ&� ƷƱƶƬƼƽƾƮƱƹƹǇǁ� ƻƼƱƻƬƼƬƾƺƮ� ƴ�
ƾ(ư(�U+W(
ſƬƶ� ƭǇƷƺ� ƻƺƶƬƳƬƹƺ� ƼƬƹƱƱ� U2W&� ƴƹƾƱƯƼƬƷǈƹƬǋ� ƴƹ'

ƾƱƹƽƴƮƹƺƽƾǈ�ƽƴƯƹƬƷƺƮ�ƻƼƺƾƺƹƺƮ�ƹƴƳƶƺƸƺƷƱƶƿƷǋƼƹǇǁ�
ƺƼƯƬƹƴǃƱƽƶƴǁ� ƽƺƱưƴƹƱƹƴƵ� ƽƺƺƾƮƱƾƽƾƮƿƱƾ� ƽƿƸƸƬƼ'
ƹƺƵ� ƶƺƹǂƱƹƾƼƬǂƴƴ� ƺƼƯƬƹƴǃƱƽƶƴǁ� ƸƺƷƱƶƿƷ� Ʈ� ƽƷǊƹƱ�
Ʈ� ưƴƬƻƬƳƺƹƱ� *&**+'*&*+�
ƸƺƷǈ)Ʒ(�ƜƺƷƿǃƱƹƹǇƱ�ƹƬƸƴ�
ƽƻƱƶƾƼǇ�ƫƙƝ�1ƚ�ƽƺưƱƼƲƬƾ�
ƹƬưǌƲƹƺ� ƴưƱƹƾƴǀƴǂƴƼƺ'
ƮƬƹƹǇƱ�ƽƴƯƹƬƷǇ&�ǉƾƺ�ưƬǌƾ�
ƮƺƳƸƺƲƹƺƽƾǈ�ƽƺƻƺƽƾƬƮƴƾǈ�
ƴǁ� ƴƹƾƱƯƼƬƷǈƹǇƱ� ƴƹƾƱƹ'
ƽƴƮƹƺƽƾƴ� ƴ� ƿƽƾƬƹƺƮƴƾǈ�
ƶƺƷƴǃƱƽƾƮƱƹƹƺƱ� ƽƺƺƾƹƺ'
ǄƱƹƴƱ� ƺƽƹƺƮƹǇǁ� ƺƼƯƬƹƴ'
ǃƱƽƶƴǁ�ƸƺƷƱƶƿƷ�Ʈ�ƼƺƾƺƮƺƵ�
Ʋƴưƶƺƽƾƴ(� ƩƾƬ� ƴƹǀƺƼƸƬ'
ǂƴǋ�ƻƼƱưƽƾƬƮƷǋƱƾ�ƺƽƺƭǇƵ�
ƴƹƾƱƼƱƽ&� ƻƺƽƶƺƷǈƶƿ� ƽƻƱƶ'
ƾƼǇ� ƫƙƝ� 1ƚ� ưƺ� ƴ� ƻƺƽƷƱ�
ƷƱǃƱƹƴǋ� ƹƱ� ƻƼƱƾƱƼƻƱƷƴ�
ƻƼƴƹǂƴƻƴƬƷǈƹǇǁ� ƴƳƸƱƹƱ'

ƹƴƵ&�ƹƺ�ƿƶƬƳǇƮƬǊƾ�ƹƬ�ƴƳƸƱƹƱƹƴƱ�ƽƮƺƴǁ�ƶƺƷƴǃƱƽƾƮƱƹ'
ƹǇǁ�ǁƬƼƬƶƾƱƼƴƽƾƴƶ(
ƜƼƴƹƴƸƬǋ�Ʈ�ƽƻƱƶƾƼƬǁ�ƴƹƾƱƯƼƬƷǈƹƿǊ�ƴƹƾƱƹƽƴƮƹƺƽƾǈ�

ƽƴƹƯƷƱƾƬ�ƞƚ-'ƯƼƿƻƻǇ�ƿƶƽƿƽƹƺƵ�ƶƴƽƷƺƾǇ�ƳƬ�Ʊưƴƹƴǂƿ&�ƸǇ�
ƻƺƷƿǃƴƷƴ� ƺƾƹƺƽƴƾƱƷǈƹǇƱ� ƴƹƾƱƯƼƬƷǈƹǇƱ� ƴƹƾƱƹƽƴƮƹƺ'
ƽƾƴ� ƾƼƴƻƷƱƾƹǇǁ� ƽƴƯƹƬƷƺƮ� ƞƚ-'ƯƼƿƻƻ� ƶƬƼƭƺƹƺƮǇǁ� ƶƴƽ'
Ʒƺƾ�ƴ�ǉƾƴƷƺƮƺƯƺ�ƽƻƴƼƾƬ(�ſƺƷƴǃƱƽƾƮƱƹƹǇƱ�ƽƺƺƾƹƺǄƱƹƴǋ�
ƺƽƹƺƮƹǇǁ�ƹƴƳƶƺƸƺƷƱƶƿƷǋƼƹǇǁ�ƺƼƯƬƹƴǃƱƽƶƴǁ�ƽƺƱưƴƹƱ'
ƹƴƵ�Ʈ�ƽƺƽƾƬƮƱ�ƽƷǊƹǇ�ưƺ�ƴ�ƻƺƽƷƱ�ƷƱǃƱƹƴǋ�ƻƼƴƮƱưƱƹǇ�Ʈ�
ƾƬƭƷƴǂƱ�+(
ſƬƶ�ƽƷƱưƿƱƾ�ƴƳ�ưƬƹƹǇǁ�ƾƬƭƷƴǂǇ&�ƻƼƬƶƾƴǃƱƽƶƴ�Ʈƺ�ƮƽƱǁ�

ƽƷƿǃƬǋǁ� ƻƺƽƷƱ� ƷƱǃƱƹƴǋ� ƿ� ƻƬǂƴƱƹƾƺƮ� Ʈ� ƽƷǊƹƱ� ƳƹƬǃƴ'
ƾƱƷǈƹƺ�ƮǇƼƺƽƷƺ�ƽƺưƱƼƲƬƹƴƱ�ƻƼƺƻƴƺƹƺƮƺƵ�ƴ�ƸƬƽƷǋƹƺƵ�
ƶƴƽƷƺƾ�ƻƺ�ƺƾƹƺǄƱƹƴǊ�ƶ�ƿƶƽƿƽƹƺƵ�ƶƴƽƷƺƾƱ(�ƖƽƶƷǊǃƱƹƴƱ�
ƽƺƽƾƬƮƷǋƱƾ� ƺƭƼƬƳƱǂ�Ǯ� ,&� Ʈ� ƶƺƾƺƼƺƸ� ƶƼƺƸƱ�ƸƬƽƷǋƹƺƵ�
ƶƴƽƷƺƾǇ� ƺƭƹƬƼƿƲƱƹ� ƴ� ǉƾƴƷƺƮǇƵ� ƽƻƴƼƾ&� Ƭ� ƽƺưƱƼƲƬƹƴƱ�

Рис. 5. Спектр ЯМР 1Н с широкополосным 
подавлением протонов (программа 

ZGPR) образца № 4 слюны после лечения 
пациента с числом накопления сканов 

NS = 10000 (накопление в течение 10 час)

Fig. 5. NMR 1Н spectrum with a broadband 
suppression of protons ( ZGPR set) of #4 

specimen of patient’s oral liquid after 
treatment with the number of scan cumulation 

NS = 10000 (cumulation at 10 hours)

Рис. 4. Спектры ЯМР 1Н с широкополосным 
подавлением протонов (программа 

ZGPR) образца № 1 слюны 
до и после лечения пациента

Fig. 4. NMR 1Н spectra with a broadband 
suppression of protons ( ZGPR set) of #1 specimen 
of patient’s oral liquid before and after treatment

Ƭ�źŭżŬųƂŬ ŀŶŽſŽŹŬƋ�Ŷ'žŬ��
ŞŚ3ŞśśŚ

ŜżźŻŴźŹźŮŬƋ�Ŷ'žŬ�
ŞŚ3ŞŚ2ŞśśŚ

řŬŽŷƋŹŬƋ�Ŷ'žŬ�
ŞŚ3"ŞŚ2#2ŞśśŚ

ũžŴŷźŮƇŵ�ŽŻŴżž�
ŞŚ3ŞŚ2śŚ

1
Űź�ŷűƃűŹŴƋ 1 *&,3 *&+. 0

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&., *&,- 0

2
Űź�ŷűƃűŹŴƋ 1 *&-, *&+. +&00

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&.- *&+0 -&-,

3
Űź�ŷűƃűŹŴƋ 1 *&,* *&*. 0

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&., *&+0 0

4
Űź�ŷűƃűŹŴƋ 1 *&-+ *&*3 0

ŻźŽŷű�ŷűƃűŹŴƋ 1 *&.- *&,. 0

Таблица 1. Относительное содержание уксусной, пропионовой, 
масляной кислот и этилового спирта в слюне до и после лечения.

Table 1. Abundance of acetic, propionic, butyric acids and 
ethyl alcohol in saliva before and after treatment.
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ƸƬƽƷǋƹƺƵ� ƶƴƽƷƺƾǇ� ƻƼƬƶƾƴǃƱƽƶƴ� ƹƱ� ƴƳƸƱƹƴƷƺƽǈ(� ſƬƶ�
ƴƳƮƱƽƾƹƺ&� ǉƾƬƹƺƷ� ƹƬƼƿǄƬƱƾ� ƱƽƾƱƽƾƮƱƹƹǇƱ� ƸƱƾƬƭƺƷƴ'
ǃƱƽƶƴƱ�ƻƼƺǂƱƽƽǇ�Ʈ�ƺƼƯƬƹƴƳƸƱ&�ǃƾƺ�ƻƺƶƬƳƬƹƺ�ƴ�ưƷǋ�ƶƬƼ'
ƭƺƹƺƮǇǁ�ƶƴƽƷƺƾ�U+-W&�ǉƾƺ�ƺƭƽƾƺǋƾƱƷǈƽƾƮƺ�ƺƭǆǋƽƹǋƱƾ�ƹƬ'
ƭƷǊưƬƱƸƺƱ�ƺƾƶƷƺƹƱƹƴƱ(

ƜƑƟƁƕƓƔƛƗƔ
ƜƺƷƿǃƱƹƹǇƱ� ƼƱƳƿƷǈƾƬƾǇ� ƽƮƴưƱƾƱƷǈƽƾƮƿǊƾ� ƺ� ƾƺƸ&�

ǃƾƺ�Ʈ�ƼƱƳƿƷǈƾƬƾƱ�ƷƱǃƱƹƴǋ�Ʈ�ƽƺƽƾƬƮƱ�ƽƷǊƹǇ�ƻƼƺƴƳƺǄƷƺ�
ƻƱƼƱƼƬƽƻƼƱưƱƷƱƹƴƱ� ƶƺƷƴǃƱƽƾƮƱƹƹƺƯƺ� ƽƺƽƾƬƮƬ� ƹƴƳƶƺ'
ƸƺƷƱƶƿƷǋƼƹǇǁ�ƺƼƯƬƹƴǃƱƽƶƴǁ�ƶƴƽƷƺƾ�ƺƾ�ƭƺƷƱƱ�ƽƴƷǈƹǇǁ�
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