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It is shown, that at a stress ulcer intensity of lipid peroxidation processes in gastric mucosa, liver and pancreas is increased. 
At action of a stress the maximal accumulation of lipid peroxidation products is observed in stomach mucosa. 
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68;34*'$(/(2 0,4(0% B*#8/, B( 6#()/4)H.:&) * 68;/%-
B"''8 /18&.* 6#(;*$.8/ 6"#"$%&'(+( ($%&'"'') 4868;8/. 
M,E?84:3" *3$(;=*>.:&) 1"1?#,'% "68."48(7%.8/ 34*-
'$,, / )$%- 0,98$&(/,'" 1,$&%1,4:'" 0?84:3"'') 6#(-
;*$.8/ 4868;'(2 6"#($&%;,782. 

5&.,'(/4"'8 0&*/% ($%&'(-,'.%($&%;,'.'(2 #8/'(/,-
+% * ?8$ ($%&'(+( &.#"&* H 68;+#*'.)1 ;4) #(0/%.$* 9*'-
$78(',4:'%- #(04,;8/ (#+,'8/ .#,/'(+( .#,$.*. 

 
1. D,/#%4(/ 5.S., D,/#%4(/, @.G., U1,#, M.O. V01"#"'%" ;%"'(/W- 

$('X>+,.(/ / 64,01" $#(/% 6( KO-6(+4(B"'%> +"6.,'(/W- % %0(6#(6,-
'(4:'W- Y$&.#,$.(/ // Q,?(#,.(#'(" ;"4(. – 1988. – Z 2. – I. 60-63. 
2. P(4"&(/, L.C., A,#$%' @.@., O";(#(/, N.M. !"#"$%&'(" ($%&4"'%" 
4%6%;(/ % 1".(;W (6#";"4"'%) 6#(;*$.(/ 4%6(6"#($&%;,7%% / ?%(4(-
+%<"&$%- &#";,- // Q,?(#,.(#'(" ;"4(. – 1984. – Z 9. – I. 540-546. 

© !"#$%&'(# )., *+(+, -., .&$&/#"01 C., 2010
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3. Q,6%', N.Q. [0/"'',) ?(4"0': % 6,.(4(+%) 6"<"'% (,',4%0 6456 &"$7%('-
'W- ',?4>;"'%E 0, 1983-1992 ++.) / N.Q. Q,6%',, 5.5. I"#(/, Q.L. I"/"#+%-
', // @#-%/ 6,.(4(+%%. – 1996. – Z 6. – I. 33 – 37. 4. G"?#(/, L.\. 
I.,.%&.%<"&$%E ,',4%0 1";%7%'&$%- ;,''W-. – A.: V'9(#16(4%+#,9, 
2002. – 305 &. 5. I.,4:',) V.J., D,#%3/%4% N.D. // I(/#"1"''W" 1".(;W 
/ ?%(-%1%%. – A.: A";%7%',, 1977. – I. 66-68. 6. Choung R.S., Talley N.J. 
Epidemiology and clinical presentation of stress-related peptic damage and chronic 

peptic ulcer // Curr. Mol. Med. – 2008. – Vol. 8. – G. 253-257. 7. Porter N.A., 
Caldwell S.E., Mills K.A. Mechanism of free radical oxidation of unsaturated 
lipids // Lipids. – 1995. – Vol. 30, Z4. – P. 277-290. 8. Takagi K. and Okabe S. 
The effects of drugs on the production and recovery process of the stress ulcer 
// J. Pharmacol. – 1968. – Vol. 18. – P. 9–18. 
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W!) 615.45:615.033 
3. 2#$/+,#, (+'5. MD#,. '+:(, 6. 4+15+, (+'5. MD#,. '+:(, 

9. -7&8+'#", (+'5. MD#,. '+:( 
 

!5-%! &!/0,/1%$. 1+ -"5)8-+!)$. 

$+ +&1%!$"#1( *-.1+1")$5/0)&#%D+9% 

9+ .2)! /&#5/0%2/$1+-($)*) */2)0+*"4$)*) "$#.-(1. 
 

@"+829A(*$80 *480* #*.-5.,0&( ,$ 824"B8$*"&( &$ $#,0*&2+,3 68(,$,2"&4.-"#+09$%0 * 6"8"*&")( )"%#(, &0-#$C 
,$ +.8.%2&52 %$ ()"* .#+4.-0).&,$83&"6" 6.)"-$62=&"6" 2&+(83,(. D07*8.&", '" $#,0*&2+,3 68(,$,2"&4.-"#+09$%0 
4-0 6.)"-$62=&")( 2&+(83,2 %&0A(*$8$+3, $ &$ B"&2 **.9.&&7 #*.-5.,0&( ,$ 824"B8$*"&( 9$&0: 4"#$%&0#0 429*0'(*$-
80+3 ( *+2C 9"+829A(*$&0C "-6$&$C. D+,$&"*8.&. 429*0'.&&7 $#,0*&"+,2 )"A. +*29=0,0 4-" $#,0*$52E 4-"5.+2* %&.-
<#"9A.&&7 4-"9(#,2* 4.-"#+09&"6" "#0+&.&&7 824292*, #+.&";2",0#2* * -.%(83,$,2 -.$#52: &(#8."B283&"6" %$)2'.&&7 
,$ 4-019&$&&7, $ ,$#"A, 4-" (=$+,3 B.-).&,2* * .&9"6.&&")( ).,$;"82%)2, '" %$;.%4.=(1 8"#$83&0: %$C0+, "-6$&2%-
)(, %;283<(E=0 +,2:#2+,3 #82,0&0 : "-6$&2%)( * 528")(. 

Studied the influence of quercetin on the activity and lipoflavonu glutathione peroxidase in the brain, kidneys and spleen 
under conditions of experimental hemorrhagic stroke. Revealed that the activity glutathione peroxidase with hemorrhagic stroke 
decreased, and the background of the introduction of quercetin and lipoflavonu this index rose in all organs investigated. 
Assigned to increase activity may indicate the activation process peroksydnoho disposal of products of oxidation of lipids, 
xenobiotics as a result of nucleophilic substitution reactions and adherence, as well as on enzymes involved in endogenous 
metabolism, which provides local protection of body cells and increasing the stability of the whole organism. 

 

*?7:8. D"1(#,+8<'%E 8'&*4:. H (;'%1 80 ',E6(3%#"-
'83%- &"#7"/(-&*;%''%- 0,-/(#>/,':. G8/"': &1"#.'(-
&.8 /',&48;($ +"1(#,+8<'(+( 8'&*4:.* / K$#,2'8 / 2,5 #,0% 
6"#"/%B*H /8;6(/8;'%E 6($,0'%$ 0,-8;'(H/#(6"E&:$%- 
$#,2'. Q".,4:'8&.: * +(&.#(1* 6"#8(;8 &.,'(/%.: 40-70% 
0,4"='( /8; /,=$(&.8 $#(/(/%4%/*. S84:38&.: 6,78H'.8/, 
)$8 6"#"'"&4% 8'&*4:., 0,4%3,>.:&) 8'/,48;,1%, , 20-
25% 0 '%- 6(.#"?*>.: &.(#('':(2 ;(6(1(+% *6#(;(/= 
/&:(+( 6(;,4:3(+( =%..) [1]. D"1(#,+8<'%E 8'&*4:. H 
',&48;$(1 $#(/(/%4%/* / 1(0($. P#(/, B( /%4%4,&: * 
1(0($, #*E'*H, <,&.$(/( 0;,/4>H '"#/(/* .$,'%'*, 
&6#%<%'>H ',?#)$ 1(0$*, 6#% )$(1* &6(&."#8+,>.:&) 
018B"'') 1(0$(/%- &.#*$.*#, 0;,/4"'') &.(/?*#, 1(0-
$*. K 6#(984,$.%78 8 48$*/,''8 / 68&4)8'&*4:.'(1* 6"#8(;8 
0,&.(&(/*>.: 9,#1,$(4(+8<'8 6#"6,#,.%, &6#)1(/,'8 ', 
1".,?(48<'%E 0,-%&. 1(0$*. 

M,;4%3$(/8E +"'"#,782 ,$.%/'%- 9(#1 $%&'>, )$, 
4"=%.: / (&'(/8 ?,+,.:(- 7"#"?#(/,&$*4)#'%- 6,.(4(-
+8E, 6#(.%&.(2.: ,'.%($&%;,'.', &%&."1,. D4*.,.8('(/, 
,'.%($&%;,'.', &%&."1, 9"#1"'.8/, )$, /$4><,H +4*.,-
.8('-0,4"='8 9"#1"'.% 6"#"3$(;=,H ',$(6%<"''> .($-
&%<'%- 6#(;*$.8/ 6"#($&%;'(+( ($%&'"'') 4868;8/ (!LQ), 
/8;8+#,H /,=4%/* #(4: / ;".($&%$,782, ;"+#,;,782 ., /%-
/";"''8 80 (#+,'801* <*=(#8;'%- (#+,'8<'%- &*?&.,'78E. 
D4*.,.8('6"#($&%;,0, H $4><(/%1 9"#1"'.(1 / 1"-,-
'801,- 0,-%&.* $48.%' /8; "$0(+"''%- ., "';(+"''%- .($-
&%<'%- &6(4*$ ., /84:'%- #,;%$,48/, )$8 /%'%$,>.: * 
/8;6(/8;: ', +"1(#,+8<'%E 8'&*4:..  

K0+(;="', #(?(., +4*.,.8('6"#($&%;,0% 6(6"#"-
;=,H 6(;,4:3(1* 6#(+#"&*/,''> 6"#($&%;,782, #(06(-
/&>;="'') '"9"#1"'.,.%/'%- #",$78E, ',$(6%<"'') 
/.(#%''%- 1".,?(48.8/ [2].  

K 6#(984,$.%78 8 48$*/,''8 / 68&4)8'&*4:.'(1* 6"#8(;8 
0,&.(&(/*>.: 9,#1,$(4(+8<'8 6#"6,#,.%, &6#)1(/,'8 ', 
1".,?(48<'%E 0,-%&. 1(0$*. L;',$ ?84:38&.: 6#"6,#,.8/ 
'" ;(&)+,>.: 6(.#8?'(2 ."#,6"/.%<'(2 &*?&.,'782 / &.#*-
$.*#% 1(0$* [3]. N(1* 6(#); 0 .#,;%78E'%1% 0,&(?,1% 
48$*/,'') (+48,.%48', ($&%?*#,. ',.#8>, 68#,7".,1, ,$.(-
/"+8', &(4$(&"#%4, 7"#"?#(480%') (&.,''81 <,&(1 /&" 
?84:3" */,+% 6#%;84)H.:&) 0,&.(&*/,''> ?8(94,/('(2-
;8/, 0($#"1, ',E?84:3 6"#&6"$.%/'%1 0 '%- – 486(94,-
/('* ., $/"#7".%'*.  

L;',$, ?8(;(&.*6'8&.: (&.,'':(+( ;( $48.%' 1(0$* 
*&$4,;'"', / 0/')0$* 0 E(+( '"#(0<%''8&.> * /(;'(1* 

&"#";(/%B8, B( /%$4><,H /'*.#83':(/"''" //";"'') 8 
',6#,/4"'%E 3/%;$%E .#,'&6(#. ;( 0('% *#,="'') [4]. 
N(1*, 0,&.(&(/*><% 486(&(1,4:'* 9(#1* $/"#7".%'* – 
486(94,/(', 1(=', *'%$'*.% ;,'(2 6#(?4"1%. 

A".(> ',3(+( ;(&48;="'') ?*4( /%/<%.% /64%/ 
$/"#7".%'* ., 486(94,/('* ', ,$.%/'8&.: +4*.,.8('6"-
#($&%;,0% / .$,'%',- 1(0$*, &"4"08'$% ., '%#$,- 6#% 
"$&6"#%1"'.,4:'(1* +"1(#,+8<'(1* 8'&*4:.8. 

HM'=(7 7+ B&7#50 5#?,D5>&'@. 5 ;(&48;,- /%$(#%&-
.(/*/,4% ?84%- B*#8/-&,178/ 48'82 58&.,# /,+(> 180±10 +, 
)$%- *.#%1*/,4% ', &.,';,#.'(1* #,78('8 /8/,#8>. D"-
1(#,+8<'%E 8'&*4:. /%$4%$,4% 0+8;'( 0 1".(;(1 [5]. P/"-
#7".%' //(;%4% 6"#(#,4:'(, , 486(94,/(' ("S8(4"$", 
U,#$8/) /'*.#83':(/"''( (10 1+/$+) 6#(.)+(1 7 ;'8/. @$-
.%/'8&.: +4*.,.8('6"#($&%;,0% /%0',<,4% 0, ',$(6%-
<"'')1 ($%&4"'(+( +4*.,.8('* (GSSG) 0, 1".(;(1 [6]. 
I.,.%&.%<'* (?#(?$* #"0*4:.,.8/ 6#(/(;%4% 0 /%$(#%&-
.,'')1 t-$#%."#8> I.'>;"'., 6#% #< 0,05 [7]. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. 58;(1(, B( (;'%1 80 
*'8/"#&,4:'%- 1"-,'8018/ 6(3$(;="'') $48.%' ', #8/'8 
?8(4(+8<'%- 1"1?#,' H 6#(7"&% !LQ. 5 (&'(/8 &"#7"/(-
&*;%''%- 6,.(4(+8<'%- 6#(7"&8/ 4"=%.: 6(#*3"'') 7848&-
'(&.8 1"1?#,' $,#;8(18(7%.8/ ., "';(."48(7%.8/ &*;%', 
B( 6#%0/(;).: ;( ,$.%/,782 9(&9(486,0 ., ($&%+"',0, )$8 
&.%1*4>>.: *./(#"'') /84:'%- #,;%$,48/, 6#(/($*><% 
6(#*3"'') &%&."1% 6"#($&%;,782 ., /64%/,>.: '" 6"#"-
?8+ 1"1?#,'(;%&.#*$.%/'%- 6#(7"&8/ * $48.%',-.  

D(4(/'%E 1(0($ 4>;%'% ',E?84:3 <*.4%/%E ;( /84:-
'( #,;%$,4:'(+( 6(3$(;="''). M"$"#(/,', ., '"$(1-
6"'&(/,', ,$.%/,78) 6#(7"&8/ !LQ, /%&',="'') 6*4* 
"';(+"''%- ,'.%($&%;,'.8/ ., 6(#*3"'') #"+*4).(#'%- 
1"-,'8018/ ,'.%#,;%$,4:'(+( 0,-%&.* H (;'%1 0 9,$.(-
#8/ 6(3$(;="'') '"E#('8/.  

M,1% ?*4( ;(&48;="'( ,$.%/'8&.: +4*.,.8('6"#($&%-
;,0% / +(1(+"',.8 #80'%- (#+,'8/ 6#% "$&6"#%1"'.,4:'8E 
1(;"48 +"1(#,+8<'(+( 8'&*4:.* * B*#8/ ., 0, *1(/ 0,&.(-
&*/,'') $/"#7".%'* ., 486(94,/('* (.,?4.1). S*4( 
/&.,'(/4"'(, B( ,$.%/'8&.: +4*.,.8('6"#($&%;,0% &.,-
.%&.%<'( ;(&.(/8#'( 0'%=*H.:&) / 1(0$* ', 70%, / '%#-
$,- ', 43%, / &"4"08'78 ', 36%. F'%="'') ,$.%/'(&.8 
;(&48;=*/,'%- 9"#1"'.8/ 1(=" &.,.% /,=4%/%1 <%''%-
$(1 8'878,782 6#(7"&8/ 486(6"#($&%;,782 ., ',$(6%<"'') 22 
6#(;*$.8/, )$8, / &/(> <"#+*, 1(=*.: ?*.% 6#%<%'(> 6(-
;,4:3(+( #(0/%.$* 6,.(4(+82 [8]. 

 

© 2#$/+,# 3., 4+15+ 6., -7&8+'#" 9., 2010
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?$;8057  1. Q(70"'D?7@ /,:7+7D#'8&$#(?05+K0 " $DK'0O #$/+'+O 8$0 &(?8&$0B&'7+,@'D1 B#5&,D /&B#$+/DG'#/# D'?:,@7: 

7+ K+ :B#" ""&5&''Y $DK'0O Z#$B ("&$S&70': (M ! m; n=5 '+ ?&$DI 5#?,D5>&'@) 

C'?:,@7 
H$/+'0 )#'7$#,@ 

M&K ""&5&''Y 8$&8+$+7: ""&5&''Y ("&$S&70': ""&5&''Y ,D8#Z,+"#': 

Q(70"'D?7@ /,:7+7D#'8&$#(?05+K0 (B(B#,@ GSSG/B/"O") 

F#K#( 4,24±0,35 2,55±0,43* 5,65±0,03* 7,87±0,11* 
-&,&KD'(+ 1,69±0,02 0,99±0,39* 2,48±0,08* 3,73±0,07* 
E0$(0 4,45±0,55 1,39±0,19* 4,09±0,29 6,11±0,63* 

* – # # 0,05 6(#8/')'( 0 $('.#(4"1 
 
5 ;(&48;="'%- (#+,',- 0, *1(/ #(0/%.$* +"1(#,+8<-

'(+( 8'&*4:.* /8;?*/,H.:&) ,$.%/80,78) 6#(7"&8/ ;"$(1-
6"'&,782 ,'.%#,;%$,4:'(+( 0,-%&.*. F, 7%- *1(/ 0'%=*-
H.:&) ,$.%/'8&.: +4*.,.8('6"#($&%;,0%, B( 1(=" ?*.% 
(;'8H> 80 6#%<%' 6(#*3"'') 6#(489"#,782 $48.%'.  

N(1*, ;(784:'%1 H /%/<"'') 1(=4%/(&."E 0,&.(&*-
/,'') ,'.%($&%;,'.8/ ;4) $(#"$782 /&.,'(/4"'%- ',1% 
6(#*3"':. @'.%($&%;,'.', ;8) 94,/('(2;8/, (&(?4%/( 7" 
&.(&*H.:&) $/"#7".%'*, (?*1(/4"', 2- 0;,.'8&.> '"E.#,-
480*/,.% ,$.%/(/,'8 9(#1% $%&'> ., ?4($*/,.% 4,'7>+(-
/8 /84:'(#,;%$,4:'8 #",$782. ]%.(6#(."$.(#'%E "9"$. 
94,/('(2;8/ 1(=" ?*.% ',&48;$(1 2- (6(&"#";$(/,'(2 ;82 
', 9"#1"'.,.%/'8 &%&."1%, , .,$(= *<,&.8 * ?"06(&"#";-
':(1* 0'"3$(;="''8 /84:'%- #,;%$,48/ ., /0,H1(;82 0 
"'0%1,1% [9]. N(1* 6#%6*&$,>.:, B( +(4(/'%E /64%/ 
94,/('(2;8/ ', &*;%''* &%&."1* 6(/')0,'%E &,1" 0 ,'.%-
($&%;,'.'(> ,$.%/'8&.> ;(&48;=*/,'%- #"<(/%' [10].  

5 #"0*4:.,.8 6#(/";"'%- ;(&48;="': ',1% /&.,'(/-
4"'(, B( //";"'') 486(94,/('* 6#%/(;%4( ;( ;(&.(/8-
#'(2 018'% ,$.%/'(&.8 +4*.,.8('6"#($&%;,0% / *&8- ;(-
&48;=*/,'%- (#+,',- ,$.%/'8&.: 9"#1"'.* 0#(&.,4, / 
1(0$* 1,E=" / 2 #,0%, * '%#$,- / 1,5 #,0% ., * &"4"08'78 
* 3 #,0% 6(#8/')'( 0 $('.#(4"1. !#% 0,&.(&*/,''8 6#"-
6,#,.* $/"#7".%'* &6(&."#8+,4% ,',4(+8<'8 018'%. 

5 #"0*4:.,.8 ;(&48;="': ',1% /&.,'(/4"'(, B( //"-
;"'') 6#"6,#,.8/ $/"#7".%'* ., 486(94,/('* 6#%/(;%-
4( ;( ;(&.(/8#'(+( 0#(&.,'') ,$.%/'(&.8 +4*.,.8('6"#(-
$&%;,0% * 1(0$*, &"4"08'78 ., '%#$,-, B( 1(=" &/8;<%.% 
6#( ,$.%/,78> 6#(7"&8/ 0'"3$(;="'') 6#(;*$.8/ 6"#($-
&%;'(+( ($%&'"'') 4868;8/, $&"'(?8(.%$8/ / #"0*4:.,.8 
#",$78E '*$4"(984:'(+( 0,18B"'') ., 6#%H;',''), , 
.,$(=, 6#( *<,&.: 9"#1"'.8/ / "';(+"''(1* 1".,?(480-
18, B( 0,?"06"<*H 4($,4:'%E 0,-%&. (#+,'801*, 0?84:-
3*><% &.8E$8&.: $48.%'% E (#+,'801* / 784(1*. 

L.#%1,'8 #"0*4:.,.% 6($,0,4%, B( 0, *1(/ +"1(#,-
+8<'(+( 8'&*4:.* /8;?*/,H.:&) 8'."'&%98$,78) 6#(7"&8/ 
!LQ, 6#( B( &/8;<%.: /&.,'(/4"'" ',1% 68;/%B"'') 
/18&.* 2- 6#(;*$.8/ ., 0'%="'') ,$.%/'(&.8 ,'.%($&%;,-

'.'%- 9"#1"'.8/. 5/";"'') $/"#7".%'* ., 486(94,/('* 
6#%/(;%.: ;( '(#1,480,782 &.,'* &%&."1% !LQ, , &,1", 
;( 0'%="'') /18&.* 6#(;*$.8/ !LQ ., ,$.%/,782 9"#1"-
'.8/ ,'.%($&%;,'.'(+( 0,-%&.*.  

*0?'#"(0. J(&48;="'( ,$.%/'8&.: +4*.,.8('6"#($&%-
;,0% / +(4(/'(1* 1(0$*, &"4"08'78 ., '%#$,- 6#% "$&6"-
#%1"'.,4:'8E 1(;"48 +"1(#,+8<'(+( 8'&*4:.* * B*#8/ ., 0, 
*1(/ 0,&.(&*/,'') $/"#7".%'* 8 486(94,/('*. 5&.,'(/-
4"'(, B( ,$.%/'8&.: +4*.,.8('6"#($&%;,0% 6#% +"1(#,+8<-
'(1* 8'&*4:.8 0'%=*/,4,&:, , ', 9('8 //";"'') $/"#7"-
.%'* ., 486(94,/('* ;,'%E 6($,0'%$ 0?84:3*/,/&) 1,E-
=" * 2 #,0%. 564%/ 486(94,/('* ?*/ ?84:3 "9"$.%/'%1, 
(&(?4%/( / .$,'%'8 +(4(/'(1* 1(0$*, B( 1(=" &/8;<%.% 
6#( ,$.%/,78> 6#(7"&8/ 0'"3$(;="'') 6#(;*$.8/ !LQ, , 
.,$(= 6#( *<,&.: 9"#1"'.8/ / "';(+"''(1* 1".,?(48018, 
B( 0,?"06"<*H 4($,4:'%E 0,-%&. (#+,'801*, 0?84:3*><% 
&.8E$8&.: $48.%'% 8 (#+,'801* / 784(1*. 

 
1. 5(08,'(/ L.O. I1"#.'8&.: ',&"4"'') K$#,2'%: +(4(/'8 6#%<%'%, 

34)-% 6(;(4,'') '"+,.%/'%- ."';"'78E // ^*#',4 @$,;"182 ',*$ K$#,2-
'%. – 1996. Z 2. – I. 191-198. 2. S,#,?(E 5.@. L&(?"''(&.% ?%(4(+%<"-
&$(+( ;"E&./%) %('%0%#*>B"+( %04*<"'%) / 1,4W- ;(0,- / S,#,?(E 5.@. 
– 5#,<"?. ;"4(. – 1991. – Z 7. – I. 11-112. 3. A(+*#(/, N.5., Q,0,#"/, J.M. 
54%)'%" 4"$,#&./"''W- &#";&./ ', &/(?(;'(-#,;%$,4:'(" ($%&4"'%"  
// _$&6"#%1"'.,4:',) % $4%'%<"&$,) 9,#1,$(4(+%). – 2000. – N.63, Z1. 
– I. 71-72. 4. S#,';.. F. I.,.%&.%<"&$%" 1".(;W ,',4%0, ',?4>;"'%E. 
– A.: A%#, 1975. – 321 &. 5. [#(3 L.P., P%#%<"'$( I.5., J,'84(/ A.A. 
A".(; /8;./(#"'') 8'.#,7"#"?#,4:'(2 +"1(#,+82 * ?84%- B*#8/ // ^*#-
',4. P#(/((?8+ ., +(1"(&.,0. – 2005. – Z1. I.77-81. 6. 54,&(/, I. M. 
@$.%/'(&.: +4*.,.%('-0,/%&%1W- 9"#1"'.(/ Y#%.#(7%.(/ 6#% -#('%<"-
&$%- 0,?(4"/,'%)- 6"<"'% * ;"."E / 54,&(/, I. M., `,?*'%', C.V., 
!"#&4"+%', V. @. – Q,?. ;"4(. – 1990. – Z8. – I. 19 – 22. 7. A".(;W 
?%(-%1%<"&$%- %&&4";(/,'%E (4%6%;'WE % Y'"#+".%<"&$%E (?1"'). 
K<"?'. !(&(?%"/6(; #";. !#(-(#(/(E A.V. – Q.: %0;., Q"'8'+#,;. K'%/-
.,. – 1982. – 272 &. 8.S,#,?(E 5.@. A"-,'%01W &.#"&&, % 6"#"$%&'(" 
($%&4"'%" 4%6%;(/ / S,#,?(E 5.@. – K&6"-% &(/#. ?%(4. – 1991. – N. 3, 
/W6. 6. – I. 923-931.9. F(0*4) \.@. I/(?(;'(#,;%$,4:'(" ($%&4"'%" % 
,'.%($&%;,'.',) 0,B%., 6#% 6,.(4(+%% +(4(/'(+( 1(0+, / \.@.F(0*4), 
5.@. S,#,?(E, J.@.I*.$(/(E. – A.: F','%"-A, 2000. – 343 &. 10. D#,'%$, 5.D. 
Q"$,#&./,. O,#1,$(4(+%<"&$%E, ?%(-%1%<"&$%E % -%1%<"&$%E ,&6"$.W  
/ 5.D. D#,'%$. – A.: 5*0. $'., 2001. – 407 &.  

E+5 D1;,+  5#  $&5(#,&/ D X  1 8 . 0 1 . 1 0  

 

W!) 504.064:594.141 
!. 6:(+;#", (+'5. MD#,. '+:( 

 

5+0+2/10% !%!/D/$$7 !+Q&%: 2/1+-"! 

9 )0*+$"92. 2)-R#&"! LYMNAEA STAGNALIS (L.) 

7& 5)&+9$%&% 9+60.D$/$$7 !)D$%: /&)#%#1/2 
 
F"88E+#2* Lymnaea stagnalis, 7#2 )2+,080 -2%#" *29)2&&2 #"&5.&,-$52/ Cd, Cr ,$ Cu * )'7#0C ,#$&0&$C, (,-0)(*$80 

4-",76") 72 92; * <,(=&")( *"9&")( +.-.9"*0'2 %$ ()"* *29+(,&"+,2 %$%&$=.&0C ).,$82*. !$-$).,-0 90&$)2#0 
*,-$,0 ).,$82* "40+(*$80+7 9*"B$%&"E )"9.88E % *0-$A.&"E 4.-<"E B$%"E, #"80 *29;(*$8"+7 <*09#. %&0A.&&7 
*)2+,( ).,$82* ,$ 9-(6"E 4"*283&"E B$%"E *0*.9.&&7. D -.%(83,$,2 ,$#"/ "=0+,#0, #"&5.&,-$527 9"+829A.&0C ).-
,$82* * )"8E+#$C % *"9":), 9. +4"+,.-26$80 429*0'.&0: *)2+, ).,$82*, %&0%08$+7 9" B"&"*0C -2*&2*. D )"8E+#$C % 
4"=$,#"*0)0 B"&"*0)0 -2*&7)0 #"&5.&,-$527 ).,$82* 2+,",&" &. %)2&08$+7. 

The mollusks Lymnaea stagnalis, what contained sharply excellent concentrations of Cd, Cr and Cu in soft tissues, has been 
contained during 72 day in artificial water ambience in condition of the absence these metals. The metal losses Parameters were 
described by two-phase model with expressed by first phase, when occurred the quick reduction of the metal contents and 
second slow phase of the metal removing. As a result of such depuration the metal concentration in mollusks from water 
reservoirs, where observed high metal contents, fell to background level. In mollusks with initial background metal concentration 
changes was not significantly. 

 
*?7:8. F,&.(&*/,'') ?8(4(+8<'%- 68;-(;8/ ;( 1('8.(-

#%'+* 0,?#*;'"'') ;(/$844) H 6"#&6"$.%/'(> 1".(;(-
4(+8H>, )$, 0;,.', 0,?"06"<%.% ,;"$/,.'* (78'$* ,'.#(-
6(+"''(+( /64%/* ', "$(&%&."1* / 784(1*. G"+4,1"'.(-

/,'8 1".(;% 1('8.(#%'+* 0,?#*;'"'') /(;'%- "$(&%&."1 
(?1"="'8 ;(&48;="'')1% -818<'(+( &$4,;* /(;%, )$8 /%-
1,+,>.: #"."4:'(+( 6#(?(/8;?(#*, &$4,;'%- ,',48.%<-
'%- (6"#,78E ., /%&($(2 $/,4898$,782 6"#&(',4*. !#(.", 
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/%$(#%&.,'') 6($,0'%$8/ -818<'(+( &$4,;* /(;% '" H 
,;"$/,.'(> (78'$(> #8/') 0,?#*;'"'') /(;'(2 "$(&%&-
."1%. G(0#,-(/,'8 '(#1,.%/% +#,'%<'( ;(6*&.%1%- 
$('7"'.#,78E 1".,48/ ;4) 6%.'(2 /(;% (DJP/), )$8 1,>.: 
&,'8.,#'(-+8+8H'8<'* (&'(/*, 1(=*.: &4*+*/,.% /%$4><'( 
;4) (78'$% '"?"06"$% 0;(#(/'> 4>;%'% 8 '" /8;(?#,=,-
>.: &.*6"'> ?4,+(6(4*<<) 6#%#(;'%- "$(&%&."1. `%-
#($( 0,&.(&(/,'8 6#% "$(4(+8<'%- ;(&48;="'')- '(#1,-
.%/% +#,'%<'(-6#%6*&.%1%- $('7"'.#,78E 1".,48/ ;4) 
/(;(E1 #%?(+(&6(;,#&:$(+( 6#%0',<"'') (DJP/#) .,$(= 
H '",;"$/,.'%1% 6($,0'%$,1% 6( 6#%<%'8 0,'%="'') 
#8/'8/, /&.,'(/4"'%- "$&6"#%1"'.,4:'( ;4) 8(''%- 
9(#1 1".,48/. 5 #"0*4:.,.8 ',6#%$4,;, DJP/# .($&%<-
'(+( "4"1"'.* Cd (0,005 1+/4) * 5 #,08/ 6"#"/%B*H 
DJP/# ;4) "&&"'78,4:'(+( "4"1"'.* Cu (0,001 1+/4) [3].   

L;'%1 0 ,4:."#',.%/'%- 34)-8/ /%0',<"'') 0,?#*-
;'"'') /(;'%- "$(&%&."1 H 0,&.(&*/,'') +8;#(?8('.8/-
?8(,$*1*4).(#8/, -818<'%E &$4,; .$,'%' )$%- /8;(?#,=,H 
',)/'8&.: ?8(4(+8<'( ;(&.*6'%- 0,?#*;'>/,<8/ / ',/$(-
4%3':(1* &"#";(/%B8. !#(.", '"0/,=,><% ', /"4%$%E 
(?&)+ ',$(6%<"'(2 / 48."#,.*#8 8'9(#1,782, ', ;,'%E 
1(1"'. '" 8&'*H /&.,'(/4"'%- "$(4(+8<'%- '(#1 /18&.* 
0,?#*;'>/,<8/ / 6#8&'(/(;'%- +8;#(?8('.,-. F,6#(6('(-
/,'8 ',1% 1".(;% /%0',<"'') 9('(/%- #8/'8/ /18&.* 
/,=$%- 1".,48/ * .$,'%',- ;/(&.*4$(/%- ., <"#"/('(-
+%- 1(4>&$8/ [1] 1(=*.: &4*+*/,.% .,$%1% '(#1,.%/,1%. 
L;',$ 9('(/8 #8/'8 6(.#"?*>.: 9808(4(+(-?8(-818<'(+( 
(?a#*'.*/,'') * 0/')0$* 0 .%1, B( 68;/%B"'') /18&.* 
1".,48/ / (#+,'8018 1(=" &6(&."#8+,.%&) / #"0*4:.,.8 
#80'(1,'8.'%- 6#(7"&8/ / (#+,'8018, ?"06(&"#";':( '" 
6(/')0,'%- 80 0,?#*;'"'')1 [13]. 

A".(> 6#";&.,/4"'(2 #(?(.% ?*4( "$&6"#%1"'.,4:-
'" 68;./"#;="'') ',)/'(&.8 0,?#*;'"'') /(;'(2 "$(&%-
&."1% 34)-(1 /%0',<"'') 6,#,1".#8/ '(#1,480,782 /18-
&.* Cr, Cu ., Cd / .$,'%',- 8';%$,.(#'%- /%;8/ 1(4>&-
$8/ 6#% 6"#"18B"''8 2- ;( 1(;"4:'(+( &"#";(/%B, 0 
/&.,'(/4"'%1% 980%$(--818<'%1% 6,#,1".#,1%. 

HM'=(70 7+ B&7#50 5#?,D5>&'@. J4) 6#(/";"'') 
"$&6"#%1"'.* ?*4( (?#,'( <"#"/('(+%- 1(4>&$8/  
Lymnaea stagnalis, )$8 -,#,$."#%0*>.:&) '"/"4%$%1% 
#(018#,1% ., ;(?#" 6"#"'(&).: .#,'&6(#.*/,'') E 
,$481,.%0,78> ;( 4,?(#,.(#'%- *1(/. S*4( /%$(#%&-
.,'( 1(4>&$8/ 0 .#:(- &.,/8/ #80'%- #,E('8/ K$#,2'%, / 
)$%- #,'83" 6#(/";"'%1% ',3%1% ;(&48;="'')1% ?*-
4% #(0#,-(/,'8 -,#,$."#'8 #8/'8 /18&.* /,=$%- 1".,48/ 
/ 1(4>&$,- [1]:  

5%?8#$, 1 – &. ^*$(.%' (b/,'(-O#,'$8/&:$, (?4.), 
',E?84:3%E /18&. (Cd –- 1,2; Cr – 15,2; Cu – 58 1+/$+); 

5%?8#$, 2 – 1. R"#'8+8/, &"#";'8E /18&. (Cd – 0,9; Cr – 
5,6; Cu – 34 1$/$+); 

5%?8#$, 3 – &. G"3".%48/$, (!(4.,/&:$, (?4.), '%0:-
$%E /18&. (Cd – 0,6; Cr – 3,1; Cu – 9 1+/$+). 

F $(='(+( &.,/* ?*4( /8;8?#,'( 6( 50 "$0"164)#8/ 
L.stagnalis &.,';,#.'(+( #(018#*: /%&(.(> <"#"6,3$% 
40,1!1,2 11, 1,&(> 3,4!0,8 +. A(4>&$8/ =%/%1% 0?"#8-
+,4% * /(4(+%- ?,/(/')'%- 183$,- 8 6#(.)+(1 ;(?% ;(-
&.,/4)4% ;( 4,?(#,.(#82. I.,/$(/%$8/ #(018B*/,4% * 12 
64,&.%$(/%- ,$/,#8*1,-, (?'H1(1 8 4. J4) 6"#"3$(-
;=,'') $('.,$.* 1(4>&$8/ 0 (&,;(1, ;'( ,$/,#8*1* ?*4( 
/8;+(#(;="'( 6(481"#'(> &8.<,&.(> &.8'$(> 0 (./(#,1% 
5$5 11. 5 )$(&.8 1(;"4:'(+( &"#";(/%B, /%$(#%&.(/*-
/,4% 3.*<'* 6#8&'* /(;* ',&.*6'(+( &$4,;* 0,5 1A/4 
NaCl; 0,1 1A/4 KCl; 0,4 1A/4 CaCl; 0,3 1A/4 NaHCO3 
[15]. 5(;* / ,$/,#8*1,- 0,18'>/,4% 6"#38 5 ;8? B(;(?%, 
',&.*6'8 30 ;8? – $(='8 2 ;(?%, 6(<%',><% 0 35-2 6( 72-+* 
;(?* ($8'"7: "$&6"#%1"'.*) – $(='8 4 ;(?%. F 1".(> 
68;.#%1,'') &.,4(+( &$4,;* "$&6"#%1"'.,4:'(+( &"#"-
;(/%B, 1(4>&$8/ 6#(.)+(1 "$&6"#%1"'.* '" +(;*/,4%. 
F, 6"#8(; "$&6"#%1"'.* &1"#.'8&.: 1(4>&$8/ &$4,4, 
8%, B( '" 6"#"/%B*H 6#%#(;'%- 6($,0'%$8/. F $(='(+( 
,$/,#8*1* <"#"0 1, 2, 5, 10, 13, 22, 35, 45, 52, 60 ,73 ;(-
?% /%4*<,4% 6( (;'(1* "$0"164)#*. 

A')$8 .$,'%'% /8;($#"14>/,4% /8; <"#"6,3$%, /%&*3*-
/,4% 6#(.)+(1 ;(?% 6#% 950I ., 18'"#,480*/,4% 0, ;(6(-
1(+(> 56% HNO3 (-<) 0 ;(;,/,'')1 35% H2O2. 5%0',<"'-
') /18&.* Cr, Cu ., Cd (1+/$+ 1,&% &*-(2 #"<(/%'%) 6#(/(-
;%4% 0, ;(6(1(+(> ,.(1'(-,;&(#?78E'(+( &6"$.#(9(.(-
1".#* I115-A1 /8;6(/8;'( &.,';,#.'%1 1".(;,1 [2]. 

R,&(/* ;%',18$* /18&.* /,=$%- 1".,48/ ,6#($&%1*-
/,4% 0, ;(6(1(+(> $8'".%<'(+( #8/')'') /%;*: 

bC aT%   (1) 
;" C – $('7"'.#,78) 1".,4*, 1+/$+; T – <,&, ;(?,; a ., b 
– $("9878H'.%. F #8/')'') (1) #(0#,-(/*/,4% 6"#8(; ',-
68//%/";"'') 1".,4* T1/2 ;4) $('7"'.#,782 ',68//%/"-
;"''), /"4%<%'* )$(2 0',-(;%4% 0 #8/')''): 

& 'max min
1/ 2 max 2

C C
C C

(
% (  (2) 

;" !1/2 – $('7"'.#,78) ',68//%/";"''), !max – 1,$&%1,-
4:', $('7"'.#,78), Cmin – 18'81,4:', $('7"'.#,78). 

U&K:,@7+70 7+ XO #M/#"#$&''Y. !(#8/')'') $('7"'-
.#,782 /,=$%- 1".,48/ * 1(4>&$,- 0 /&.,'(/4"'%1% 9(-
'(/%1% #8/')1% ;4) L.stagnalis 0 /(;(E1 K$#,2'% [1] 
6($,0,4(, B( * /%?8#78 1 ', 6(<,.$* "$&6"#%1"'.* /18&. 
Cr 6"#"/%B*/,/ +#,'%<'%E 9('(/%E #8/"': (5,4 1+/$+) * 
2,8 #,08/; /18&. Cu 6"#"/%B*/,/ +#,'%<'%E 9('(/%E 
#8/"': (24,5 1+/$+) * 2,4 #,0%; /18&. Cd 6"#"/%B*/,/ 
+#,'%<'%E 9('(/%E #8/"': (0,89 1+/$+) * 1,3 #,0% 
(.,?4. 1). A(4>&$% 0 /%?8#$% 2 -,#,$."#%0*/,4%&) ?4%-
0:$%1% ;( +#,'%<'(+( 9('(/(+( #8/') /18&.* 0,0',<"'%- 
1".,48/. 5%?8#$, 3 /$4><,4, &.,/$(/%$8/, #8/'8 ',$(6%-
<"'') 1".,48/ / )$%- ?*4% * 1,5–2,7 #,08/ '%=<" +#,'%<-
'(+( 9('(/(+( #8/').  

 
?$;8057  1. H?'#"'D 50'+BDG'D 8+$+B&7$0 8$#S&?: "0"&5&''Y "+>(0O B&7+,D" B#,I?(+B0 Lymnaea stagnalis 

Cd Cr Cu 

*
0
M
D$
(
+

 

Gmax, B//(/ Cmin, B//(/ G1/2, B//(/ T1/2, 5DM Gmax, B//(/ Cmin, B//(/G1/2, B//(/ T1/2, 5DM Gmax, B//(/ Cmin, B//(/ G1/2, B//(/ T1/2, 5DM 

1 1,20!0,22 0,55!0,18 0,82 12,8 15,2!3,3 3,0!0,5 9,1 1,9 58,0!32,2 33,7!19,8 9,3 5,7 
2 0,91!0,31 0,47! 0,69 11,2 5,6!1,2 2,6!0,8 3,8 1,2 33,5!12,8 22,1!9,9 12,6 6,0 
3 0,60!0,19 0,40! 0,50 11,8 3,1!0,8 1,7!0,3 2,4 1,5 9,2!2,9 8,0!3,2 6,7 6,1 
!#%18.$%: !max – 1,$&%1,4:', (6(<,.$(/,) $('7"'.#,78); Cmin – 18'81,4:', ($8'7"/,) $('7"'.#,78); !1/2 – $('7"'.#,78) ',68//%-

/";"''); T1/2 – 6"#8(; ',68//%/";"'') 1".,4*. 
 
@',480 ;%',18$% /.#,. 1".,48/ 1(4>&$,1% * 1(;"-

4:'(1* &"#";(/%B8 6($,0,/, B( 6#(.)+(1 6"#3(2 ;(?% 
/8;?*/,H.:&) 0',<'" 0'%="'') $('7"'.#,782 /&8- ;(&48-
;="'%- -818<'%- "4"1"'.8/. !#(.", /"4%<%', .,$(+( 

0'%="'') /8;#80')4,&) / 0,4"='(&.8 /8; 1".,4*. 5 #"-
0*4:.,.8 0, 6"#38 24 +(;%'% /%/";"'') ?*4( /.#,<"'( 
9-14% /8; 0,+,4:'(2 $84:$(&.8 Cd, 26-54% – Cr, 14-18% – 
Cu. M,E6(/84:'83" /8;?*/,4(&) /%/";"'') Cd, $('7"'-



~ 8 ~ ! " # $ % &  &FG@=HB?I? ><JK?><LH>?I? C>K@MA=FNMNC KOM>K 1<A<=< 3M@PM>B< 
 

 

.#,78) )$(+( 0, 73 ;'8 "$&6"#%1"'.* 0'%0%4,&) * 1,5-
2,2 #,0%, , 6"#8(; T1/2 &$4,;,/ 11,2-12,8 ;8?. F'%="'') 
$('7"'.#,782 Cr ., Cu 0, /"&: 6"#8(; /%/";"'') /8;?*-
4(&) * 1,5-6,2 #,0% / 0,4"='(&.8 /8; /"4%<%'% 6(<,.$(-
/(+( /18&.* 1".,4* / .$,'%',- 1(4>&$8/. !#(." 8'."'&%-
/'8&.: /%/";"'') 0,0',<"'%- 1".,48/ 0',<'( /8;#80')-
4,&). N,$ 6"#8(; ',68//%/";"'') ;4) Cu &.,'(/%/ 5-
7 ;8?, * .(E <,& )$ 0'%="'') $('7"'.#,782 Cr ', 50% 
/8;?*/,4(&) /=" 6#(.)+(1 6"#3%- ;/(- ;8?. 

!(#8/')'') $#%/%- /%/";"'') 1".,48/ /$,0*H 6(;8?-
'8&.: 6#(7"&* /%;84"'') .#:(- 6#(,',480(/,'%- "4"1"-
'.8/ (#%&. 1). 5&8 $#%/8 /%/";"'') -,#,$."#%0*>.:&) ',-
)/'8&.> ;/(- 6"#8(;8/ – 6"#3(+( $(#(.$(+( 6(<,.$(/(+( 
6"#8(;*, 68; <,& )$(+( /8;?*/,>.:&) 3/%;$8 /.#,.% (#+,-
'801(1 1(4>&$, ',$(6%<"'(+( 1".,4*. K ;#*+8E 9,08, )$, 

.#%/,H 0',<'( ;(/3", &6(&."#8+,H.:&) 6(/84:'" 0'%="'-
') /18&.* 1".,4* ;( 1(1"'.* ;(&)+'"'') 6#,$.%<'( &.,-
?84:'(+( #8/'). ]"E #8/"': /8;(?#,=,H 9808(4(+8<'* '(#1* 
/18&.* 1".,4* / (#+,'8018. N,$%1 <%'(1, /%/";"'') 0,-
0',<"'%- 1".,48/ /8;?*/,H.:&) 0, ;/(9,0'(> 1(;"44>, 
0,6#(6('(/,'(> [4]. @4" /8;'(&'" 0',<"'') 7%- 6"#8(;8/ 
* 6#(7"&,- /%/";"'') ;(&48;="'%- 1".,48/ 0',<'( /8;#8-
0')H.:&). N,$ 9,0, 3/%;$(+( /%/";"'') ;4) Cd &.,'(-
/%4, /&:(+( 2 ;(?%, 0, )$8 ?*4( /.#,<"'( /&:(+( 9-14% 
0,+,4:'(2 $84:$(&.8 1".,4*. !#% /%/";"''8 Cr 6"#3, 9,0, 
/%/";"'') .#%/,4, 2-5 ;8?, ,4" 0, 7"E <,& ?*4( /%/";"-
'( 30-62% ,$*1*4:(/,'(+( Cr. M,E?84:3 6#(.)=', 6"#-
3, 9,0, ?*4, -,#,$."#', ;4) /%/";"'') Cu, .#%/,48&.: 
)$(2 &$4,;,4, 13-22 ;(?%, 6#(.)+(1 )$%- ?*4( /.#,<"'( 
48-67% 0,+,4:'(2 $84:$(&.8 1".,4*.  
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U0?. 1. !0'+BD(+ "0"&5&''Y B&7+,D" K #$/+'DKB: Lymnaea stagnalis 

 
L6%&,'8 <,&(/8 0,4"='(&.8 #8/'8/ $('7"'.#,782 /,=-

$%- 1".,48/ / 1')$%- .$,'%',- 1(4>&$8/ #(0$#%/,>.: 
6#(7"&% ',$(6%<"'') 1".,48/ 0 ',/$(4%3':(+( &"#";(-
/%B,, 2- #(4: / (#+,'8018 ., 1"-,'801% 2- /%/";"''). 
M,)/'8&.: ;/(- 9,0 /%/";"'') &/8;<%.: 6#( ',)/'8&.: / 
(#+,'8018 1(4>&$8/ ;/(- '"0,4"='%- &%&."1 6#('%$'"'-

') ., ',$(6%<"'') /,=$%- 1".,48/. 58;(1(, B( /,=$% 
1".,4% 6#('%$,>.: ;( (#+,'801* 1(4>&$8/ ;/(1, (&'(-
/'%1% 34)-,1%: 1) <"#"0 &4%0(/8 (?(4('$% .#,/'(2 &%&-
."1% 68; <,& .#,/4"'') 2=8 ., 0,&/(H'') 22 6#(;*$.8/; 
2) <"#"0 6(/"#-'"/8 6($#%/% <,&.%' .84,, B( $('.,$.*-
>.: 0 0(/'83'81 &"#";(/%B"1. N#%/,4%E <,& ;(18'*>-
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<%1 6#(7"&(1 6#('%$'"'') 1".,48/ ;( (#+,'801* +8;#(-
?8('.8/ //,=,4% ,;&(#?78> <"#"0 6($#%/% 0(/'83'8- 
(#+,'8/ [9]. I,1" .(1*, #8/'8 ',$(6%<"'') /,=$%- 1".,-
48/ / 1(4>&$,- <,&.( 6(/')0*/,4% 80 0,?#*;'"'')1 /(;-
'(+( &"#";(/%B, [9]. !#(.", <%&4"''%1% ;(&48;="'')-
1% ?*4( ;(/";"'( /,=4%/* #(4: .#,/'(2 &%&."1% * 
6#('%$'"''8 /,=$%- 1".,48/ ;( (#+,'801* 1(4>&$8/. 
L&(?4%/( /,=4%/(> .,$, ,$*1*4)78) H ;4) ,'8(''%- 
9(#1 1".,48/ [4]. 5 #"0*4:.,.8 "9"$.%/'8&.: ',$(6%-
<"'') 1".,48/ 0 2=8 1(=" &$4,;,.% 10-93%. 

!8; <,& 6"#3(2 9,0% /8;?*/,H.:&) 3/%;$" /%/84:-
'"'') 1".,48/, )$8 ,&(78E(/,'8 0 2="> * .#,/'(1* $(1$*, 
,?( ,;&(#?(/,'8 ', &.8'$,- $%3"<'%$, ., $,',4,- .#,/-
'(2 0,4(0%. !8; <,& ;#*+(2 9,0% &6(&."#8+,H.:&) /%/"-
;"'') /'*.#83':($48.%''(2 9#,$782 1".,48/, )$8 0/')0,'8 
0 $(16('"'.,1% 7%.(0(4> [9]. 5,=4%/%1% (#+,'(1".,-
48<'%1% &6(4*$,1% /&"#";%'8 $48.%'% H '%0:$(1(4"$*-
4)#'8 ?84$% 1".,4(.8('"2'% [10] ., 1".,4/18&'8 +#,'*4% 
[7]. !#(7"& /%/";"'') 1".,48/ 0, 1"=8 $48.%'% /%1,+,H 
"'"#+".%<'%- /%.#,. ., 0',<'(+( <,&*. !(<,.($ 6(/84:-
'(2 9,0% /%/";"'') &68/6,;,H 0 #80$%1 01"'3"'')1 
1,&% .84, ., /%.#,.,1% 0,6,&8/ +48$(+"'* [9]. 5 ',3(1* 
;(&48;="''8 8&.(.'" 01"'3"'') (', 12-32%) 1,&% .84, (* 
6"#"#,-*'$* ', 1,&* &*-(2 #"<(/%'%) &.,/$(/%$8/ &6(-
&."#8+,4% 0 13 6( 45 ;"': *.#%1,'') / ,$/,#8*1,-. 

C9"$.%/'8&.: ,&%184)782 Cd 0 2=8 &.,'(/%.: 11-34% 
[5]. 5 #"0*4:.,.8 <,&.$, 7:(+( 1".,4*, )$, 6(/')0,', 0 
.#,/'(> &%&."1(>, H '"0',<'(>. L;'(<,&'( Cd 8'."'&%-
/'( ,$*1*4>H.:&) 80 0(/'83':(+( &"#";(/%B, 6($#%/,1% 
1(4>&$8/ [5] ., 187'( 0/')0*H.:&) 0 .$,'%',1% [11]. !#% 
/%/";"''8 1".,4* 0 (#+,'801* &.,/$(/%$, /8;?*/,H.:&) 
'"0',<', /.#,., Cd / #"0*4:.,.8 6#(7"&8/ (<%B"'') $%-
3"<'%$, 68; <,& 6"#3(2 3/%;$(2 9,0%. J#*+, 6(/84:', 
9,0, 1,H 0',<'* .#%/,48&.:. K 6(#8/')''8 0 8'3%1% 1".,-
4,1%, Cd -,#,$."#%0*H.:&) ',E?84:3%1 6"#8(;(1 ',68/-
/%/";"''). F, *1(/ 6(6"#";':(+( *.#%1,'') L.stagnalis 
/ &"#";(/%B8 0 /%&($%1 /18&.(1 Cd, &6(&."#8+,4% #80$" 
0'%="'') $('7"'.#,782 1".,4* 6#(.)+(1 6"#3%- 3-- ;8?, 
(;',$ 0, ',&.*6'8 30 ;'8/ $('7"'.#,78) 0'%=*/,4,&) 4%-
3" ', 40% [12]. 5 "$&6"#%1"'.,4:'%- *1(/,- ;4) 
Dreissena polymorpha T1/2 &.,'(/%/ 60-65 ;8? [14]. K 6#%-
#(;'%- *1(/,- ;4) Crassostrea gigas T1/2 ;(#8/'>/,/ 
40 ;8? [11]. 5 #"0*4:.,.8, 68&4) 72 ;8? "$&6"#%1"'.* 1(-
4>&$%, )$8 ', 6(<,.$(/(1* ".,68 1,4% 0',<'8 /8;18''(&.8 
$('7"'.#,782 7:(+( 1".,4*, '" ;(&)+4% (;',$(/(+( &.,?8-
4:'(+( #8/') 8 -,#,$."#%0*/,4%&) &.,.%&.%<'( 0',<%1%-
1% /8;18''(&.)1% 0, /18&.(1 Cd.  

C9"$.%/'8&.: ',$(6%<"'') Cr 0 2="> ;(&)+,H 86-
93% 0, *1(/ 6"#"/,=,'') / '8E ?,$."#8,4:'%- $48.%' 
[6]. !#% 7:(1* "9"$.%/'8&.: 0,&/(H'') 0 2=8 '" 6"#"-
/%B*H 19%. L;'(<,&'( "9"$.%/'8&.: 6(+4%','') Cr 0 
/(;'(+( &"#";(/%B, &$4,;,H 4%3" 0,3-0,5% [14]. N,-
$%E 187'%E 0/')0($ 7:(+( -818<'(+( "4"1"'.* 0 2="> 
6(/')0,'%E 0 .%1, B( 6(',; 98% Cr 0',-(;%.:&) * 
&$4,;8 (?(4('($ #(&4%''%- $48.%', )$8 '" #*E'*>.:&) 
68; <,& .#,/4"'') [16]. L;',$ * ?,$."#8,4:'%- $48.%',- 
7"E "4"1"'. 0',-(;%.:&) * ?84:3 4"+$(0,&/(>/,'8E 
9(#18. N,$%1 <%'(1, (&'(/', <,&.$, 7:(+( -818<'(+( 
"4"1"'.* 6#%6,;,H ', /18&. .#,/'(2 &%&."1% 8 '" H 
/4,&'" ,&%184:(/,'(> (#+,'801(1. I6(&."#8+,H.:&) 
3/%;$, /.#,., Cr / #"0*4:.,.8 6#(7"&8/ (<%B"'') $%-
3"<'%$,. R,& 6"#3(2 6()/% Cr 6#% "$&6"#%1"'.,4:-
'(1* 0,$(#18 L.stagnalis &$4,;,/ 5 +(;%', , <"#"0 
1 ;(?* /8;?*/,4(&) /%/";"'') 0 (#+,'801* 90% 1".,4* 
[5]. 5 ',3(1* ;(&48;="''8 6#% 1,$&%1,4:'8E 6(<,.$(-
/8E $('7"'.#,782 1".,4* &.,/$(/%$% 6#(.)+(1 6"#3%- 
5 ;8? /.#,<,4% ;( 62% 0,+,4:'(+( /18&.* Cr.  

A8;: H /,=4%/%1 "&&"'78,4:'%1 1".,4(1 ;4) <"#"-
/('(+%- 1(4>&$8/ * 0/')0$* 0 .%1, B( /('% 18&.).: Cu-

/18&'8 ;%-,4:'8 68+1"'.%. N(1* 1(4>&$% 8'."'&%/'( 6(-
+4%',>.: 7"E "4"1"'. 0 /(;%. P#81 .(+(, &.,/$(/%$% 1(-
=*.: (.#%1*/,.% 0',<'* $84:$8&.: 1".,4* / #"0*4:.,.8 
&6(=%/,'') ;(''%- /8;$4,;8/, 0?,+,<"'%- Cu [8]. [$ ',-
&48;($, 1(4>&$% 1(=*.: (.#%1*/,.% ;( 64% 0,+,4:'(2 
$84:$(&.8 Cu 0 2=8 8 4%3" 36% 0 /(;'(+( #(0<%'* [4]. N,$%1 
<%'(1, 1(=', &6(&."#8+,.% 6,#,4"4:'8 '"0,4"='8 34)-% 
',;-(;="'') 7:(+( /,=4%/(+( 1".,4* ;( (#+,'801* 1(-
4>&$8/. N,$(= 6#(7"&% /%/";"'') ;,'(+( 1".,4* -,#,$-
."#%0*>.:&) #80'%1% ;%',18<'%1% 6,#,1".#,1%. N,$, 
6"#8(; 68//%/";"'') Cu 0 $%3"<'%$, ;4) C.fluminea &.,-
'(/%/ 1,6 ;(?%, , 0 1')$%- .$,'%' – 158 ;8?. 5 #"0*4:.,.8 
6#(.)+(1 6"#3%- 5-.% ;8? &6(&."#8+,4% /.#,.% ;( 35% 
0,+,4:'(2 $84:$(&.8 1".,4* [4]. 5 ',3(1* "$&6"#%1"'.8 
6"#8(; ',68//%/";"'') Cu &.,'(/%/ ?4%0:$( 6 ;8?. 

b'."'&%/'8&.: 6#(7"&8/ /%/";"'') /,=$%- 1".,48/ 0 
1(4>&$8/ L.stagnalis 0 #80'%- #,E('8/ K$#,2'%, 0,4"=,4, 
/8; 6(<,.$(/(2 $('7"'.#,782 1".,4* / (#+,'8018. R%1 
?84:3%1 H /18&. 1".,4* / 1')$%- .$,'%',-, .%1 8'."'&%-
/'83" 6#(-(;).: E(+( /.#,.%. 5 #"0*4:.,.8 6#(7"&8/ 
/%/";"'') /8;?*/,H.:&) (<%B"'') (#+,'801* /8; ',;-
4%3$(/(2 $84:$(&.8 1".,48/ ., 0'%="'') 2- $('7"'.#,782 
;( /8;6(/8;'%- &.,?84:'%- #8/'8/. P('7"'.#,78) "&&"'78-
,4:'%- 1".,48/ Cr ., Cu / 1(4>&$,- 0 ($#"1%- /%?8#($ 
&.,.%&.%<'( '" /8;#80')4,&) 6(<%',><% 0 22-35 ;(?%, 
B( &/8;<%.: 6#( ;(&)+'"'') 6"/'(2 9808(4(+(-?8(-818<'(2 
'(#1% /18&.* 1".,48/. P('7"'.#,78) '""&&"'78,4:'(+( 
Cd 6#(;(/=*/,4, 1('(.(''( 0'%=*/,.%&) ;( 0,/"#-
3"'') "$&6"#%1"'.* (72 ;(?%). N,$%E 9,$. 1(=', 6(-
)&'%.% .%1, B( /18&. '""&&"'78,4:'%- "4"1"'.8/ / (#-
+,'8018 ./,#%' '" 1,H 18'81,4:'(2 9808(4(+8<'(2 1"=8 
[13]. 5 #"0*4:.,.8 .,$(2 (<%&.$%, $('7"'.#,78) ;(&48;="-
'%- 1".,48/ / 1(4>&$,- 0 /(;(E1, ;" &6(&."#8+,4% 68;-
/%B"'%E /18&. 1".,48/, 0'%0%4,&) ;( 9('(/%- #8/'8/. 5 
1(4>&$,- 0 6(<,.$(/%1% 9('(/%1% #8/')1% $('7"'.#,-
78) 1".,48/ 8&.(.'( '" 018'%4,&). 

*0?'#"(0. 5 #"0*4:.,.8 *.#%1,'') 1(4>&$8/ / *1(-
/,- '%0:$(2 $('7"'.#,782 /,=$%- 1".,48/ /8;?*/,H.:&) 
3/%;$" 0'%="'') /18&.* Cd, Cr ., Cu ;( /"4%<%'% 9(-
'(/%- #8/'8/. N,$%1 <%'(1, 0,0',<"'8 9('(/8 #8/'8 /8;-
6(/8;,>.: 9808(4(+(-?8(-818<'%1 '(#1,1 /18&.* /,=$%- 
1".,48/ / (#+,'8018 1(4>&$8/ L.stagnalis. J%',18<'8 
6,#,1".#% /%/";"'') ;(&48;="'%- 1".,48/ 1(4>&$,-
1% 0 /(;(E1, ;" &6(&."#8+,4% 6"#"/%B"'') +#,'%<'%- 
9('(/%- #8/'8/, 1(=', //,=,.% 68;./"#;="'')1 ',)/-
'(&.8 0,?#*;'"''). 

 
1. Q*$,3"/ J.5. L7"'$, 9('(/(+( &(;"#=,'%) .)="4W- 1".,44(/ / 

1(44>&$,- Lymnaea stagnalis L. 6#"&'(/(;'W- Y$(&%&."1 K$#,%'W  
// @'.#(6(+"''(" /4%)'%" ', /(;'W" (#+,'%01W % Y$(&%&."1W. – S(#($, 
2008. – R.1. – I. 57-59. 2. A".(;%<"&$%" *$,0,'%) 6( ,.(1'(-
,;&(#?7%(''W1 1".(;,1 (6#";"4"'%) .($&%<'W- Y4"1"'.(/ / 6%B"-
/W- 6#(;*$.,- % 6%B"/(1 &W#:". – A.: DPI_MGO, 1992. – 26 &. 3. I/"-
.,'(/, C.I. M,$(64"'%" .)="4W- 1".,44(/ % '(#1%#(/,'%" %- &(;"#-
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depuration in Anodonta cygnea exposed to cadmium chloride or cadmium-
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metallothionein-like proteins and heavy metals in the freshwater snail 
Lymnaea stagnalis exposed to different levels of waterborne cadmium  
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@"+829A.&" -"83 5.&,-$83&0C ,$ 4.-0B.-0=&0C 2"&",-"4&0C 68(,$)$,&0C -.5.4,"-2* (2H8(I) JF!J- ,$ #$/&$,-
&"6"- 429,042* ( -.6(8752/ ;$%$83&"/ <8(&#"*"/ +.#-.52/ #0+8",0 ( '(-2*. D+,$&"*8.&", '" 7# 5.&,-$83&2, ,$# 2 4.-0-
B.-0=&2 2H8(I JF!J- 429,04( &. %$8(=.&2 ( -.$82%$52E ;$%$83&"/ <8(&#"*"/ +.#-.52/ #0+8",0 (KGL). M.&,-$83&2 ,$ 4.-
-0B.-0=&2 2H8(I #$/&$,&"6" 429,04( +4-$*87E,3 -2%&"&$4-$*8.&0: *480* &$ ;$%$83&( <8(&#"*( +.#-.52E #0+8",0: 
5.&,-$83&2 – +,0)(8EE,3, $ 4.-0B.-0=&2 // 6$83)(E,3. N$%$83&$ <8(&#"*$ +.#-.527 #0+8",0 4-0;80%&" &$ 50% 1 
-.%(83,$,") %;(9A.&&7 5.&,-$83&0C 2H8(I #$/&$,&"6" 429,04( .&9"6.&&0) 68(,$)$,"). 

It was investigation the role of central and peripheral ionotropic glutamate receptors (iGluR) AMPA- and kainate- subtype in 
regulation of basal gastric acid secretion in rats. It was established that both central and peripheral iGluR AMPA- subtype are not 
involved in the regulation of basal gastric acid secretion. Central and peripheral iGluR kainate- subtype have opposite effect on 
basal gastric acid secretion: central – stimulated, peripheral decreased it. Basal gastric acid secretion approximately 50% is the 
result of activation of central iGluR kainate- subtype by endogenous glutamate. 

 

*?7:8. M, &:(+(;'8 ;(?#" /8;(1(, B( +4*.,1,. H +(-
4(/'%1 0?*;4%/%1 '"E#(.#,'&18."#(1 / 7"'.#,4:'8E 
'"#/(/8E &%&."18 &&,/78/ [10], )$%E #",480*H &/(> ;8> 
<"#"0 1".,?(.#(6'8 (mGluR1-mGluR8) ., 8('(.#(6'8 
(MMJA-, $,2',.'%E- 8 @A!@- 68;.%6%) +4*.,1,.'8 #"7"6-
.(#% (8D4*G). M,E?84:3 ;(&48;="'%1 68;.%6(1 8D4*G * 
#"+*4)782 ?,0,4:'(2 34*'$(/(2 &"$#"782 $%&4(.% (`IP) H 
MAJ@-68;.%6. Q8."#,.*#, /8;'(&'( *<,&.8 7"'.#,4:'%- 
8D4*G @A!@- ., $,2',.'(+(- 68;.%68/ (?1"="', ., 6#(-
.%#"<%/,. F, ;,'%1% (;'%- ,/.(#8/ ,$.%/,78) /%?8#$(-
/%1% ,+('8&.,1% 7"'.#,4:'%- 8D4*G @A!@- ., $,2',.'(-
+(- 68;.%68/ &.%1*4>H [9], 0, ;,'%1% 8'3%- – +,4:1*H [3] 
?,0,4:'* `IP. !#% 7:(1* (;'(<,&'( H /8;(1(&.8 6#( 
.", B( 8D4*G @A!@- ., $,2',.'(+(- 68;.%68/ '" ?"#*.: 
*<,&.: * #"+*4)782 ?,0,4:'(2 `IP [7]. c(;( *<,&.8 6"-
#%9"#%<'%- 8D4*G ', &:(+(;'8 ;,'8 48."#,.*#% (?1"="'8 
4%3" (;'8H> #(?(.(> [8], B(, (<"/%;'( 6(/')0,'( 0 '"-
B(;,/'81 2- /8;$#%..)1. 5 ;,'8E #(?(.8 ', 80(4:(/,'%- 
6#"6,#,.,- 34*'$, B*#8/ 6($,0,'( /8;&*.'8&.: /64%/* 
'" /%?8#$(/(+( ,+('8&.* +4*.,1,.'%- #"7"6.(#8/  
L-+4*.,1,.* ', ?,0,4:'* `IP. N,$ )$ L-+4*.,1,. 0?*-
;=*H /&8 .%6% 8 68;.%6% +4*.,1,.'%- #"7"6.(#8/, 0#(?%.% 
<8.$%E /%&'(/($ 6#( #(4: 6"#%9"#%<'%- 8D4*G @A!@- 
., $,2',.'(+(- 68;.%68/ * #",480,782 ?,0,4:'(2 `IP ', 
(&'(/8 ;,'(2 #(?(.% '" 1(=',.   

K 0/')0$* 0 7%1 1".(> ;,'(2 #(?(.% ?*4( ;(&48;%.% 
#(4: 7"'.#,4:'%- ., 6"#%9"#%<'%- 8D4*G @A!@- ., 
$,2',.'(+(- 68;.%68/ * #",480,782 ?,0,4:'(2 `IP * B*#8/. 

HM'=(7 7+ B&7#50 5#?,D5>&'@. J(&48;="'') 6#(/"-
;"'8 ', 63 ?84%- '"48'8E'%- B*#,--&,17)- 1,&(> 170-
220 + 0 ;(.#%1,'')1 '(#1,.%/8/ P('/"'782 0 ?8(".%$% 
G,;% d/#(6% 1997 #($*, d/#(6"E&:$(2 $('/"'782 6#( 
0,-%&. -#"?".'%- ./,#%', )$8 /%$(#%&.(/*>.:&) ;4) 
"$&6"#%1"'.,4:'%- ., 8'3%- ',*$(/%- 784"E, 0,+,4:'%1 
".%<'%1 6#%'7%6,1 "$&6"#%1"'.8/ ', ./,#%',-, *-/,-
4"'%- !"#3%1 ',78(',4:'%1 $('+#"&(1 K$#,2'% 0 ?8(-
".%$% (/"#"&"': 2001 #($*), 8'3%- 18=',#(;'%- *+(; ., 
',78(',4:'(+( 0,$('(;,/&./, * 78E +,4*08 [4, 5]. !#%4,-
;%, B( /%$(#%&.(/*/,4%&) ;4) ',*$(/%- ;(&48;="':, 
68;4)+,4% 1".#(4(+8<'(1* $('.#(4>. F, 24 +(;%'% ;( 
6(<,.$* "$&6"#%1"'.* ./,#%' /8;&,;=*/,4% ', +(4(;, 0 
/84:'%1 ;(&.*6(1 ;( /(;%. 

A".(;(1 6"#9*082 80(4:(/,'(+( 34*'$* 0, D-(3"1 
., `84:;(1 [4] ;(&48;=*/,4% ?,0,4:'* `IP / $('.#(-
4:'8E +#*68 B*#8/ 6#% //";"''8 64,7"?( (0,5 14 9808(4(-
+8<'(+( #(0<%'*, /'*.#83':((<"#"/%''( (//()) ., ', 9('8 
;82 '" &"4"$.%/'(+( ?4($,.(#, AM!A/$,2',.'%- 8D4*G 
bCA 1751 (5 1+/$+, //(; MJbCA G@AM, 1. I,'$.-
!"."#?*#+) ., &"4"$.%/'(+( ?4($,.(#, 8D4*G AM!A- 
68;.%6* GYKI-52466 (3 1+/$+, //(; Sigma, USA). c*#8/ 
',#$(.%0*/,4% *#".,'(1 (1,1 +/$+, //(; Sigma, USA). M8-
$(.%'(/8 ,7".%4-(48'(/8 #"7"6.(#% ?4($*/,4% +,'+48(?-
4($,.(#(1 6"'.,18'(1 (3,2 1+/$+, //(; NL5 "9,#1,7"/-
.%<', $(16,'8) "F;(#(/')""). J4) /%/<"'') #(48 6"#%-
9"#%<'%- 8D4*G AM!A- ., $,2',.'(+(- 68;.%68/ B*#,1 
', 7"#/8$,4:'(1* #8/'8 /%$('*/,4% ?84,."#,4:'* &.(/-
?*#(/* /,+(.(18>, 0, ;(6(1(+(> )$(2 *&*/,4% /64%/% 0 
7"'.#,4:'(2 '"#/(/(2 &%&."1% ', 6,#8H.,4:'8 $48.%'%. 
!o 0,/"#3"'> ;(&48;8/ B*#8/ *1"#./4)4% 0, ;(6(1(-
+(> 4".,4:'(2 ;(0% *#".,'* (3 +/$+, //(; Sigma, USA). 
J4) 6"#"/8#$% #(06(;84* ', '(#1,4:'8&.: ?*4( 0,&.(&(-
/,'( W ."&. `,68#(-584$,. L&$84:$% ',38 ;,'8 /%)/%4%-
&) '(#1,4:'( #(06(;84"'8 1% #(0#,-(/*/,4% &"#";'H 
0',<"'') (A), 6(-%?$* &"#";':(+( (m). !(#8/')'') /%?8-
#($ 6#(/(;%4(&) 0, ;(6(1(+(> t-$#%."#8> I.:>;"'., 
;4) '" 0/')0,'%- /%?8#($. I.,.%&.%<'( 0',<*B(> ;4) 
/&8- 6($,0'%$8/ //,=,4% #80'%7> #<0,05. 

U&K:,@7+70 5#?,D5>&'@ 7+ XO #M/#"#$&''Y. K B*#8/ 
0 8'.,$.'(> '"#/(/(> &%&."1(> (bMI) ?4($,;, 7"'.#,-
4:'%- ., 6"#%9"#%<'%- AM!A/$,2',.'%- 8D4*G 0, ;(6(-
1(+(> bCA 1751 6#%0/(;%4, ;( 01"'3"'') ?,0,4:'(2 
`IP ', 44% (#<0,01), .(?.( (;'(<,&'" 0?*;="'') 
7"'.#,4:'%- 8 6"#%9"#%<'%- AM!A/$,2',.'%- 8D4*G "'-
;(+"''%1 +4*.,1,.(1 &6#,/4)H &.%1*4>><%E /64%/ ', 
?,0,4:'* `IP. L.=", ?,0,4:', `IP, 6($#,E'8E 18#8, <,&-
.$(/( #",480*H.:&) <"#"0 0?*;="'') 7"'.#,4:'%- 8D4*G 
$,2',.'(+( 68;.%6* "';(+"''%1 +4*.,1,.(1. 

K /,+(.(1(/,'%- B*#8/, / *1(/,- /8;&*.'(&.8 
7"'.#,4:'%- /64%/8/ ', &"$#".(#'%E ,6,#,. 34*'$,, 
bCA 1751 0?84:3*/,/ ?,0,4:'* `IP ', 217% (#<0,001), 
B( H &/8;<"'')1 .(+(, B( 0?*;="'') 6"#%9"#%<'%- 
AM!A/$,2',.'%- 8D4*G "';(+"''%1 +4*.,1,.(1 +,4:1*H 
?,0,4:'* `IP (#%&. 1).  

© <+,+,=="+ 2., .&$&/#"+ 2., 2010
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D,'+48(?4($,.(# 6"'.,18' 6(/'8&.> *&*/,/ 6(&%4>-
><%E "9"$. ?4($,.(#, AM!A/$,2',.'%- 8D4*G ', ?,0,-
4:'* `IP * /,+(.(1(/,'%- B*#8/ (#%&. 2). ]8 #"0*4:.,.% 

&/8;<,.: 6#( .", B( 6"#%9"#%<'8 AM!A/$,2',.'8 8D4*G 
#",480*>.: &/8E /64%/ ', ?,0,4:'* `IP <"#"0 -(48'"#-
+8<'* '"E#(6"#";,<* / "'."#,4:'8E '"#/(/8E &%&."18. 
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U0?. 1. *8,0" CRF 1751 (5 B//(/, "/#) '+ M+K+,@': ;,:'(#": ?&($&SDI (0?,#70 : %:$D" 
K D'7+(7'#I '&$"#"#I ?0?7&B#I (Q) 7+ 8D?,Y ?7#"M:$#"#X "+/#7#BDX (.), M±m 

 
!#%18.$,: ** – p < 0,01; *** – p < 0,001 * 6(#8/')''8 0 $('.#(4"1; P – $('.#(4:, J – ;(&48;.   
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)#'7$#,@ ("+/#7#BDY); *+/#7#BDY + CRF 1751;

*+/#7#BDY + CRF 1751 + 8&'7+BD'

***

###

 
 

U0?. 2. *8,0" CRF 1751 (5 B//(/, "/#) '+ M+K+,@': ;,:'(#": ?&($&SDI (0?,#70 : "+/#7#B#"+'0O %:$D", M±m 

 
!#%18.$,: *** – p < 0,001 * 6(#8/')''8 0 $('.#(4"1; ### – p < 0,001 * 6(#8/')''8 0 +#*6(> /,+(.(18) + bCA 1751. 
 
[$ * B*#8/ 0 bMI, .,$ 8 * B*#8/ 68&4) &.(/?*#(/(2 /,-

+(.(182 &"4"$.%/'%E ?4($,.(# 8D4*G @A!@- 68;.%6* 
GYKI-52466 '" /4%/,/ ', ?,0,4:'* `IP. N,$%1 <%'(1, 8 
7"'.#,4:'8, 8 6"#%9"#%<'8 8D4*G @A!@- 68;.%6* '" 0,-
4*<"'8 * #"+*4)78> ?,0,4:'(2 `IP (#%&. 3).  

L;"#=,'8 ;,'8 &/8;<,.:, B( 7"'.#,4:'8 
AM!A/$,2',.'8 8D4*G &6#,/4)>.: &.%1*4>><%E, , 6"-
#%9"#%<'8 – +,4:18/'%E /64%/ ', `IP. 5 *1(/,- bMI 
&*1,#'%E "9"$. ,$.%/,782 AM!A/$,2',.'%- 8D4*G – 0?*-
;="''), B( /8;6(/8;,H 0,+,4:'%1 *)/4"'')1 6#( +4*-
.,1,. )$ +(4(/'%E 0?*;=*><%E 1";8,.(# / 7"'.#,4:'8E 
'"#/(/8E &%&."18 [10]. I"4"$.%/'%E ?4($,.(# 8D4*G 
@A!@- 68;.%6* GYKI-52466 '" /64%/,/ ', ?,0,4:'* 
`IP * B*#8/ 0 bMI ., 68&4) &.(/?*#(/(2 /,+(.(182. N,-
$%1 <%'(1, "9"$.% bCA 1751 ', ?,0,4:'* `IP H #"-
0*4:.,.(1 ?4($,;% $,2',.'%- #"7"6.(#8/, ', )$8 /64%/,H 
"';(+"''%E +4*.,1,.. 

N,$(= ',1% /&.,'(/4"'(, B( 6"#%9"#%<'8 $,2',.'8 
8D4*G #",480*>.: &/8E /64%/ ', ?,0,4:'* `IP <"#"0 
-(48'"#+8<'* '"E#(6"#";,<* / "'."#,4:'8E '"#/(/8E 
&%&."18. K 6(#8/')''8 0 8'3%1% 68;.%6,1% +4*.,1,.'%- 
#"7"6.(#8/ 6(')..) #(48 $,2',.'%- 8D4*G ;*=" /8;&.,H. 

]" 6(/')0,'( 0 .%1, B( ', &:(+(;'8 &"4"$.%/'8 ?4($,.(-
#% 8D4*G $,2',.'(+( 68;.%6* /8;&*.'8, , H 4%3" ?4($,.(-
#% &*?(;%'%78 GluK1, , 7%- &*?(;%'%7: 8&'*H 6').: 
(GluK1- GluK5) [6]. F,/;)$% /%$(#%&.,''> &"4"$.%/'%- 
?4($,.(#8/ &*?(;%'%78 GluK1 / 7"'.#,4:'8E '"#/(/8E 
&%&."18 6($,0,'(, B( 8D4*G $,2',.'(+( 68;.%6* #"+*4>-
>.: 0?*;=*><* ., +,4:18/'* &%',6.%<'* 6"#";,<*. S,-
+,.:1, ;(&48;="'')1% /&.,'(/4"'( [1, 6], B( $,2',.'8 
8D4*G / (&'(/'(1* 0',-(;).:&) 6#"&%',6.%<'( )$ ,*.(-
#"7"6.(#% 8 #"+*4>>.: /%;84"'') +4*.,1,.* / &%',6.%-
<'* B84%'*. N,$(= 68;./"#;="'(, B( $,2',.'8 8D4*G 4(-
$,480(/,'8 8 ', 6(&.&%',6.%<'8E 1"1?#,'8 / 7"'.#,4:'8E 
[2] 8 "'."#,4:'8E '"#/(/8E &%&."18 [5] ., 6#%E1,>.: 
*<,&.: * ;(/+(.#%/,48E 6(."'78,782 ., ;(/+(.#%/,48E 
;"6#"&82. L.=", ,',480 ',3%- ;,'%- ., ',/";"'(2 48."-
#,.*#% ;,H 01(+* 0,$4><%.%, B( 6"#%9"#%<'8 8D4*G 
$,2',.'(+( 68;.%6* 0',-(;).:&) )$ ', 6"#"&%',6.%<'8E 
.,$ 8 ', 6(&.&%',6.%<'8E 1"1?#,'8 "'."#,4:'%- '"E#('8/ 
8 2- +,4:18/'%E /64%/ ', `IP 0,4"=%.: /8; 9*'$78(',4:-
'(+( &.,'* '8$(.%'(/%- ,7".%4-(48'(/%- #"7"6.(#8/.  
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U0?. 3. *8,0" GYKI-52466 (3 B//(/, "/#) '+ M+K+,@': ;,:'(#": ?&($&SDI (0?,#70 : %:$D" 

K D'7+(7'#I '&$"#"#I ?0?7&B#I (Q) 7+ 8D?,Y ?7#"M:$#"#X "+/#7#BDX (.), M±m  

 
!#%18.$,: P – $('.#(4:, J – ;(&48;.   
 
*0?'#"(0. L;"#=,'8 ;,'8 &/8;<,.:, B( )$ 7"'.#,-

4:'8, .,$ 8 6"#%9"#%<'8 8D4*G @A!@- 68;.%6* '" 0,4*-
<"'8 * #",480,78> ?,0,4:'(2 `IP. ]"'.#,4:'8 ., 6"-
#%9"#%<'8 8D4*G $,2',.'(+( .%6* &6#,/4)>.: #80'(',-
6#,/4"'%E /64%/ ', ?,0,4:'* `IP: 7"'.#,4:'8 – &.%-
1*4>>.:, , 6"#%9"#%<'8 22 +,4:1*>.:. D,4:18/'%E 
/64%/ ', `IP 6"#%9"#%<'%- $,2',.'%- 8D4*G 0,4"-
=%.: /8; 9*'$78(',4:'(+( &.,'* '8$(.%'(/%- ,7".%4-
-(48'(/%- #"7"6.(#8/. S,0,4:', `IP 6#%?4%0'( ', 
50% H #"0*4:.,.(1 0?*;="'') 7"'.#,4:'%- 8D4*G $,2-
',.'(+( .%6* "';(+"''%1 +4*.,1,.(1. 
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W!) 612.825.1:[612.821.1-2] 

-. )$0>+'#"?@(01, (+'5. MD#,. '+:(, 

-. 2:(+=", (+'5. MD#,. '+:(, C. A0B+, (+'5. MD#,. '+:( 

 

//*-:+0+&1/0%#1%&% 2$/#1%4$)' D"7-($)#1" 

. -RD/; 9 0"9$)R 4+#1)1)R #/0,/!%: #&)0)4/$( 

 
D 9$&")( 9"+829A.&&2 4-"*.9.&" $&$82% OOH-C$-$#,.-0+,0# )&.)"&2=&"/ 92783&"+,2 ( 8E9.: % -2%&"E *0C29&"E =$+-

,","E +.-5.*0C +#"-"=.&3. !"#$%$&", '" 987 "+2; % *0'"E =$+,","E +.-5.*0C +#"-"=.&3 C$-$#,.-&$ ;283< 6.&.-$82%"-

*$&$ .#+4-.+27 *0+"#"=$+,",&0C 92$4$%"&2* OOH. D07*8.&&2 *29)2&&"+,2 %&0#$E,3 4-0 429*0'.&&2 +#8$9&"+,2 %$*9$&&7. 

In this research we compare EEG-characteristics of mnemonic brain activity among people with different heart rate. People 

with a higher heart rate had more generalized expression of high-frequency EEG-band. This difference disappeared in 

experiments with the more complicated tasks. 

 

*?7:8. 5%/<"'') "4"$.#(9808(4(+8<'%- $(#"4).8/ $(+-
'8.%/'(2 ;8)4:'(&.8 ',&:(+(;'8 H (;'8H> 0 6#8(#%.".'%- 
0,;,< 6&%-(9808(4(+8<'%- ;(&48;="':. L&(?4%/(&.8 #(0-
6(;84* 9808(4(+8<'%- #"&*#&8/ (#+,'801* / <,&8 0/%<,E'( 
(78'>>.: 0, #);(1 -,#,$."#%&.%$, &"#"; )$%- ',E?84:3 
/=%/,'%1% H +"1(;%',18<'8 6($,0'%$%, CPD, PDG ., CCD. 
!#% 7:(1* 0,&.(&*/,'') /"+".,.%/'%- -,#,$."#%&.%$ 
(?*1(/4"'( / 6"#3* <"#+* 2- 6#)1%1 0/')0$(1 80 #"+*4)-
.(#'%1% $(16('"'.,1% 6&%-("1(78E'(+( ',6#*="'') [1]. 
F,/;)$% 7:(1* /%'%$,H 1(=4%/8&.: /8;&."=*/,'') /,=-
4%/%- -,#,$."#%&.%$ 9*'$78(',4:'(+( &.,'* (#+,'801* 0, 
;(6(1(+(> 6#(&.%- 1".(;8/, ;(&.*6'%- * 3%#($(1* &6"$-
.#8 "$&6"#%1"'.,4:'%- *1(/. M,6#%$4,;, 0 #(0/%.$(1 

/"+".,.%/'%- 0&*/8/ 6(/')0,'%E &.,' .#%/(='(&.8, (?*1(-
/4"'%E 0#(&.,'')1 ,$.%/'(&.8 &%16,.(-,;#"',4(/(2 &%&-
."1% [2]. !#% ?*;:-)$(1* &.#"&8 6&%-(/"+".,.%/'%E &%';-
#(1 H (?(/')0$(/%1 9808(4(+8<'%1 $(16('"'.(1, B( 1(=" 
',?*/,.% ',/8.: 6,.(4(+8<'(+( -,#,$."#* 6#% ',;18#'8E 
8'."'&%/'(&.8 ,?( .#%/,4%- ,9"$.%/'%- /64%/,-. !($,-
0,'(, B( .#%/,4" 6&%-("1(78E'" ',6#*="'') /%?8#$(/( 
6(3$(;=*H 9*'$78> ',6#,/4"'(2 */,+%, / (&'(/8 <(+( 
4"=%.: 6(3$(;="'') 9*'$78(',4:'%- /0,H1(0/')0$8/ / 
1"=,- 9#('.(-6,#8".,4:'(2 &%&."1% [5]. N(1* $('.#(4: 
#8/') 6&%-("1(78E'(+( ',6#*="'') 4>;%'% ',?*/,H (&(-
?4%/(+( 0',<"'') ;4) &%.*,78E, 6(/')0,'%- 80 0',<'%1% 
,?( .#%/,4%1% ',/,'.,="'')1%.  

© )$0>+'#"?@(01 -., 2:(+=" -., A0B+ C., 2010



50)6-/2% 0/*.-7,"' 8"9")-)*"4$%: 8.$&,";. 13/2010 ~ 13 ~ 

 

 

58;(1(, B( 8&'*H (?1"="', $84:$8&.: &.#,."+8E ,;,6-
.,782 ;( 0(/'83'8- /64%/8/ ., #80'%- 9*'$78(',4:'%- ',-
/,'.,="':, )$8 1(=*.: ?*.% 6#(+'(0(/,'8 0, ;(6(1(+(> 
/"+".,.%/'%- 6($,0'%$8/ [1]. N(1*, ', (&'(/8 /#,-*/,'') 
$(164"$&* 9808(4(+8<'%- -,#,$."#%&.%$ .,$%- &.#,."+8E, 
8&'*H 1(=4%/8&.: /%0',<"'') &6"7%98<'%- 018' 9*'$78(-
',4:'(+( &.,'* 4>;%'% 6#% 6"#"-(;8 /8; ,;"$/,.'(2 6#%-
&.(&*/,4:'(2 ;8)4:'(&.8 ;( ;"0,;,6.,78E'%- #",$78E. 
5#,-(/*><% ',)/'8&.: 0/')0$* 18= /"+".,.%/'%1% #",$78-
)1% ., 1(.%/,78E'(-"1(78E'%1 0,?"06"<"'')1 6(/";8'$% 
4>;%'%, 1(=', 6#%6*&.%.% 8&'*/,'') $(#"4)78E 18= /%-8-
;'%1 &.,'(1 /"+".,.%/'%- 9*'$78E ., (&(?4%/(&.)1% 
,$.%/'(&.8 ]MI 0, *1(/ $(+'8.%/'(2 ;8)4:'(&.8. 

F&7#I $#M#70 ?*4( /%)/4"'') 0, ;(6(1(+(> &6"$.-
#,4:'%- -,#,$."#%&.%$ CCD &.#,."+8E ,;,6.,782 1(0$* ;( 
$(+'8.%/'%- ',/,'.,="': #80'(+( &.*6"') &$4,;'(&.8 * (&8? 
0 #80'%1 /%-8;'%1 #8/'"1 <,&.(.% &"#7"/%- &$(#(<"':. 

HM'=(7 7+ B&7#50 5#?,D5>&''Y. K ;(&48;="''8 )$ 
(?&."=*/,'8 ?#,4% *<,&.: 62 ;(?#(/(4:78 – &.*;"'.% 
P%2/&:$(+( ',78(',4:'(+( *'8/"#&%.".* 81"'8 N,#,&, 
`"/<"'$, /8$(1 /8; 18 ;( 22 #($8/, (?(- &.,."E, 6#,$.%-
<'( 0;(#(/8. !8; <,& (?&."="'') /('% 6"#"?*/,4% * 
0,."1'"'8E 0/*$(80(4:(/,'8E $,1"#8 * $#8&48, / 0#*<'(1* 
6(4(="''8 ',68/4"=,<% 80 0,64>B"'%1% (<%1,. M, 6(-
<,.$* #(?(.% 6#(.)+(1 .#:(- -/%4%' 0,6%&*/,4% CCD 
(?&."=*/,'%- * /%-8;'(1* &.,'8 &6($(>. J,48 ;,/,4,&) 
8'&.#*$78): "5% 1,H." 0,6,1').(/*/,.% 6#(;%$.(/,'8 
&4(/, 8 6(/.(#>/,.% 2- /+(4(& 68&4) /8;6(/8;'(2 $(1,'-
;%", 68&4) <(+( 6(<%',4(&) ."&.*/,''). K&8 /%$(#%&.,'8 
/ ."&.8 &4(/, 1,4% 1,4* $84:$8&.: &$4,;8/ (;/, ,?( .#%), 
?*4% 81"''%$,1% * ',0%/'(1* /8;18'$* (;'%'%. 5%$(#%-
&.(/*/,4% ',?(#% &48/ .#:(- #80'%- .%68/: $('$#".'8 6(-
')..), ,?&.#,$.'8 6(')..) ., 7%9#%. F $(='%1 .%6(1 
&48/ ."&. 6(/.(#>/,/&) .#%<8, 6#%<(1* #80'8 /,#8,'.% 
0,/;,': <"#+*/,4%&: 18= &(?(> 0 1".(> #,';(180,782 
&.%1*4:'(+( 1,."#8,4*. 5 ($#"18E 6#(?8 6#";')/4)4(&: 
10 (;'(.%6'%- &48/ * ."168 1 &4(/( 0, 2 &, &4(/, / #80-
'%- 6#(?,- '" 6(/.(#>/,4%&:. !#(?, &$4,;,4,&) 0 6(-
&48;(/'%- ".,68/: 0,6,1').(/*/,'') &48/ (20 &), *.#%-
1,'') &48/ * 6,1').8 (20 &), 6(/.(#"'') &48/, B( /;,4(&) 
0,6,1').,.% (7-15 &). A8= ($#"1%1% /%$(','')1% ."&.* 
#(?%4,&: 6,*0, .#%/,48&.> 20 &. !8; <,& 6(/.(#"'') 
(?&."=*/,'%1 &48/ CCD '" 0,6%&*/,4% <"#"0 <%&4"''8 
,#."9,$.%, ', /&8- 8'3%- ".,6,- #"H&.#*/,4% CCD * 
/%+4);8 ($#"1%- 20-&"$*';'%- 6#(?.  

G"H&.#,78> ., 6"#/%''%E ,',480 CCD ., CPD 6#(/(-
;%4% 0, ;(6(1(+(> "4"$.#("'7"9,4(+#,98<'(+( $(1-
64"$&* "M"E#($(1" ("U@b-1";%$,", U,#$8/, K$#,2',). K 
/8;6(/8;'(&.8 ;( 18=',#(;'(2 &%&."1% 10/20 % ',$4,;,-
4%&) 19 "4"$.#(;8/ (Fp1, Fp2, F3, F4, Fz, F7, F8, C3, C4, 
Cz, P3, P4, Pz, T3, T4, T5, T6, O1, O2). K )$(&.8 #"9"#"-
'.'(+( /%$(#%&.(/*/,/&) (?'H;','%E /*3'%E "4"$.#(;. 
R,&.(., ;%&$#".%0,782 &%+',4* &.,'(/%4, 500 D7, 18=-
"4"$.#(;'%E (68# ?*/ 1"'3" 5 $L1. @',480* 68;4)+,4% 
($#"18 9#,+1"'.% 0,6%&* CCD ., CPD .#%/,48&.> 17-
20 &, )$8 '" 18&.%4% ,#."9,$.8/. F, ;(6(1(+(> 3/%;$(+( 
6"#"./(#"'') O*#'H 0;8E&'>/,4% ,',480 &6"$.#,4:'(2 
6(.*='(&.8 (I!, 1$52) CCD * ;8,6,0('8 <,&.(. 0,5-250 D7. 
G(0#,-(/*/,4% I! * ;8,6,0(',- e1 (4-6 D7), e2 (6-
7,5 D7), f1 (7,5-9,5 D7), f2 (9,5-11 D7), f3 (11-13 D7), g1 

(13-20 D7), g2 (20-35 D7) ., h (35-250 D7). @',480 CPD 
6(4)+,/ * /%0',<"''8 <,&.(.% &"#7"/%- &$(#(<"': 
(RII) ;4) $(='(+( ($#"1(+( ".,6* (?&."="''). F',-
<"'') RII ., I! $(='(+( 0 ;8,6,0('8/ CCD *&"#";'>/,-
4% ;4) (;'(.%6'%- 20-&"$*';'%- #",480,78E. G"0*4:.,.% 
*&"#";'"': 68;4)+,4% &.,.%&.%<'(1* 6(#8/')''> 0 /%$(-
#%&.,'')1 #,'+(/(+( $#%."#8> 584$($&(', / 1"=,- (;'8H2 
/%?8#$% ., $#%."#8> A,'',-K8.'8 ;4) '"0,4"='%- /%?8#($. 
[$ 0',<*B8 #(0+4);,4% /8;18''(&.8, ;4) )$%- p<0,05. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. L6%.*/,'') (?&."-
=*/,'%- 68&4) 6#(-(;="'') /&8- ."&.8/ 6($,0,4(, B( 
&*?'H$.%/', &$4,;'8&.: 0,/;,': 0,4"=,4, /8; 0,6#(6(-
'(/,'(+( .%6* &48/. M,E4"+3" *<,&'%$,1 ;(&48;="'') 
?*4( 0,6,1').(/*/,.% &4(/,, B( 6(0',<,4% $('$#".'8 
6(')..). J4) .,$%- 0,/;,': ?84:38&.: (?&."=*/,'%- 
$(1?8'*/,4, 1'"1('8<'8 ."-'8$%, (;'(<,&'( *)/4)><% 
0(#(/8 0(?#,="'') ;4) ',0/,'%- &48/ ., 6(/.(#>><% 2- 
6#( &"?" (/'*.#83') 1(/,). J#*+%1 0, &$4,;'8&.> ?*4( 
',0/,'( ."&. 80 ,?&.#,$.'%1% 6(')..)1%, ;4) 0,6,1')-
.(/*/,'') )$%- /%$(#%&.(/*/,4% 1,E=" /%$4><'( /'*.-
#83'> 1(/*. b ',#"3.8 6#(?%, / )$%- 6#";')/4)4%&) ',-
?(#% 7%9#, /%)/%4%&) &*?'H$.%/'( ',E&$4,;'83%1%. K 
7:(1* /%6,;$* (;'8 (?&."=*/,'8 *)/4)4% 0(#(/8 (?#,0%, 
8'38 0,&.(&(/*/,4% 6#(+(/(#"''), (;',$ 4%3" 10 0 62 
8';%/8;8/ 6(H;'*/,4% 78 68;-(;%. 

I68/&.,/4"'') *&"#";'"'%- #"0*4:.,.8/ /%$(','') 
6#(? #80'%- .%68/ 6(/'8&.> &68/6,4( 80 &,1(0/8.,1% (?-
&."=*/,'%-. N,$, 6#% 6#";')/4"''8 $('$#".'%- 6(').: 
1";8,''" 0',<"'') $84:$(&.8 6#,/%4:'( /8;./(#"'%- &48/ 
&.,'(/%4( 6,5 ($/,#.%48 6 ., 7), , ,?&.#,$.'%- – 4,3 (4; 
5). A";8,', $84:$(&.8 6#,/%4:'( /8;./(#"'%- 7%9# ;(#8-
/'>/,4, 3,4 (2,4; 4,6). S*4( /&.,'(/4"'(, B( $84:$8&.: 
0,6,1').(/*/,'%- &48/ ;4) $(='(+( 0 .%68/ 0',<*B( /8;-
#80')4,&: /8; ;/(- 8'3%- (p<0.01). L.=", /&8 ',/";"'8 
;,'8 /$,0*>.: ', .", B( &$4,;'8&.: 6#(? 08 &4(/,1% #80-
'%- .%68/ ?*4, '"(;',$(/(> 8 0#(&.,4, / #);8 $('$#".'8 
6(')..) – ,?&.#,$.'8 6(')..) – 7%9#%. 5%-(;)<% 0 7:(-
+(, 6#% 6(;,4:3(1* ,',4808 /#,-(/*/,/&) 9,$.(# &$4,-
;'(&.8 0,/;,''), )$%E 18+ /64%/,.% ', &.*68': ',6#*-
="'') (?&."=*/,'%-, , (.=" – ', 9*'$78(',4:'%E &.,' 
2- ]MI ., ,/.('(1'%- /"+".,.%/'%- &%&."1. 

F',<"'') RII * &.,'8 &6($(> ;4) 6#(,',480(/,'(2 
/%?8#$% /,#8>/,4% /8; 59 ;( 104 *;,#8//-/, , 1";8,', 
;,'(+( 6($,0'%$, &.,'(/%4, 76 *;,#8//-/ (G%&. 1, O). 
J4) .(+(, B(? 6#(,',480*/,.% -,#,$."# 1(0$(/(2 ,$.%/-
'(&.8 * (&8? 0 #80'%1 /%-8;'%1 .('*&(1 /"+".,.%/'%- 
&%&."1, ?*4( /%#83"'( #(0;84%.% (?&."=*/,'%- ', ;/8 
+#*6%, /%-(;)<% 0 /%)/4"'%- -,#,$."#%&.%$ #(06(;84* 
RII. J( 6"#3(2 +#*6% */8E34% 8';%/8;% 0 *1(/'( '%0:-
$%1 /%-8;'%1 #8/'"1 RII, ;4) )$%- /8' &.,'(/%/ 1"'3" 
76 *;,#8//-/ (n=33), , /&8 8'38 ?*4% (?'H;','8 * +#*6* 0 
*1(/'( /%&($%1 /%-8;'%1 #8/'"1 RII (n=29). L;#,0* 
0,0',<%1(, B( 18= 6#";&.,/'%$,1% (?(- +#*6 '" ?*4( 
/%)/4"'( /8;18''(&."E 0, #"0*4:.,.%/'8&.> 0,6,1').(-
/*/,'') &48/ #80'%- .%68/. L;',$ 6(;8?'8 #"0*4:.,.% 
1(=*.: ;(&)+,.%&: )$ 0, ;(6(1(+(> ,',4(+8<'%-, .,$ 8 
;"B( /8;18''%- ,;,6.,78E'%- 1"-,'8018/. K 0/')0$* 0 
7%1 / (.#%1,'%- .,$%1 <%'(1 +#*6,- ?*4( 6#(/";"'( 
&68/&.,/4"'') "4"$.#(9808(4(+8<'%- -,#,$."#%&.%$ ', 
/&8- ".,6,- /%$(','') 1'"1('8<'(+( ."&.*. 
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U0?. 1. P+?7#7+ ?&$S&"0O ?(#$#G&'@ : "0OD5'#B: ?7+'D ?8#(#I : K+/+,@'D1 "0MD$SD 7+ '+ $DK'0O &7+8+O 
"0(#'+''Y B'&B#'DG'#/# 7&?7: : /$:8+O K '0K@(0B (n=33) 7+ "0?#(0B (n=29) "0OD5'0B $D"'&B P-- 

 
!#%18.$%: 1, 2 – +#*6% 0 '%0:$%1 ., /%&($%1 /%-8;'%1 #8/'"1 RII /8;6(/8;'(; O – /%-8;'%E 9(', P, @, ] – 6#(?% 0 $('$#".'%1%, 

,?&.#,$.'%1% 6(')..)1% ., 7%9#,1%; * – 0',<*B8 /8;18''(&.8 18= +#*6,1% (p<0,01). 
 
[$ /%;'( 0 G%&*'$* 1, 6#(.)+(1 /&:(+( 6"#8(;* ,$.%-

/'(2 $(+'8.%/'(2 ;8)4:'(&.8 * ;#*+8E +#*68 RII 0,4%3,-
4,&: 0',<*B( /%B(>, '8= * 6"#38E, .(?.( &6"7%98$, 
/"+".,.%/'(+( $('.#(4> 6#()/4)4,&: * (?&."=*/,'%- 
'"0,4"='( /8; .(+(, )$%E .%6 ;8)4:'(&.8 /('% /%$('*/,-
4% – 0,6,1').(/*/,4% '(/* 8'9(#1,78>, *.#%1*/,4% 22 * 
6,1').8 <% (<8$*/,4% '(/(+( 0,/;,''). @',4(+8<'%1 <%-
'(1, &"1,'.%<', &$4,;(/, &.%1*4:'(+( 1,."#8,4* .,-
$(= '" /64%/,4, ', 18=+#*6(/* #80'%7> * #8/'8 RII 
(G%&. 1, P, @, ]). M,E?84:3 )&$#,/( 7"E 9,$. 84>&.#*-
>.: #"0*4:.,.%, (.#%1,'8 6#% 0,6,1').(/*/,''8 7%9#: 
1(=', 6(?,<%.%, B( / 7"E <,& / (?(- +#*6,- #"H&.#*/,-
4%&: ',E'%=<8 0, /"&: <,& ;(&48;* 0',<"'') RII, (;',$ 
&68//8;'(3"'') ;,'(+( 6($,0'%$, * 6#";&.,/'%$8/ #80'%- 
+#*6 0,4%3,4(&: '"018''%1 (G%&. 1, ]). F,*/,=%1(, B( 
7"E .%6 0,/;,'') /%)/%/&) ',E&$4,;'83%1, (&$84:$%, )$ 
*=" ?*4( /$,0,'( /%B", #"0*4:.,.% E(+( /%$(','') ?*4% 
0',<*B( 1"'3%1%, '8= <%&4( A>44"#, ., #"0*4:.,.% 
8'3%- 6#(?. !#% 7:(1* 18= 6#";&.,/'%$,1% #80'%- +#*6 
'" ?*4( 0',E;"'( =(;'%- 0',<*B%- /8;18''(&."E 0, #"-
0*4:.,.%/'8&.> /%$(','') 1'"1('8<'%- ."&.8/. L.=", 
'"0,4"='( /8; ;%',18$% 9*'$78(',4:'(+( &.,'* (?&."=*-
/,'%- ., -,#,$."#* 8'9(#1,782, )$* /('% (?#(?4)4%, RII 
0,4%3,4,&: 0',<*B( /%B(> * 6#";&.,/'%$8/ ;#*+(2 +#*-
6%. 5%-(;)<% 0 7:(+(, 1(=', &./"#;=*/,.%, B( 0,&.(&(-

/,'%E ',1% $#%."#8E ;(0/(4%/ /%)/%.% .%6(4(+8<'8, , '" 
#",$.%/'8, -,#,$."#%&.%$% &.,'* 4>;%'%.  

M"(?-8;'( 0,0',<%.%, B( /%#,="'8 0/')0$% 18= 6($,-
0'%$,1% &"#7"/(2 ;8)4:'(&.8 ., 9('(/%1% 0',<"'')1% 
6(.*='(&.8 $(16('"'.8/ CCD-&6"$.#* '"-,#,$."#'8 ;4) 
'(#1% [6]. N(1* ,',480 &6"7%98$% ,;,6.,782 1(0$* ;( 
'(/(2 ;8)4:'(&.8 ?*4( 6#(/";"'( 0 /%$(#%&.,'')1 #",$-
.%/'%- CCD-6($,0'%$8/, ;4) <(+( 6"#"/8#)4,&: 0',<*-
B8&.: 2- 018' 6#% 6"#"-(;8 ;( '(/%- "$&6"#%1"'.,4:'%- 
*1(/. G"0*4:.,.% .,$(+( &68/&.,/4"'') 6#";&.,/4"'8 ', 
G%&. 2. 5%)/%4(&:, B( 6"#"/,=', ?84:38&.: #",$78E 
?*4, 8;"'.%<'(> / (?(- +#*6,-. N,$, ',E?84:3 -,#,$."-
#'(> ., &.,?84:'(> (&(?4%/8&.> /%)/%4(&: 0'%="'') 
6(.*='(&.8 f1- ., f2-68;;8,6,0('8/ CCD 6#% 6"#"-(;8 ;( 
0,6,1').(/*/,'') &48/ #80'%- .%68/. L;',$ * 6#";&.,/-
'%$8/ 6"#3(2 +#*6%, B( 1,4% '%=<8 0',<"'') RII, 78 
018'% '(&%4% +"'"#,480(/,'%E -,#,$."#, .(;8 )$ / ;#*+8E 
+#*68 /('% (?1"=*/,4%&: &$#('"/%1% ., .81')'(-
6(.%4%<'%1% ;84)'$,1% $(#%. N(?.( ?*4( /&.,'(/4"'(, 
B( #",$78) ;"6#"&82 '%0:$(<,&.(.'%- $(16('"'.8/ f-
;8,6,0('* * 9#('.,4:'%- 0(',- '"($(#."$&* ?84:3 -,-
#,$."#', ;4) 8';%/8;8/ 0 '%=<(> 9('(/(> RII. F,*/,-
=%1(, B( 8&'*>.: ;,'8 6#( 0/')0($ 018' '%0:$(<,&.(.'(-
+( f-;8,6,0('* ., 9*'$782 */,+% 6#% /%$(',''8 0,/;,': 
', 0,6,1').(/*/,'') /"#?,4:'(2 8'9(#1,782 [4]. 

 

 
 
U0?.2. ABD'0 -L 5D+8+K#'D" RR4 : /$:8+O '0K@(0B (/$:8+ 1, n=33) 7+ "0?#(0B (/$:8+ 2, n=29) "0OD5'0B $D"'&B P-- 
8D5 G+? K+8+B'Y7#":"+''Y (#'($&7'0O ()), +M?7$+(7'0O (Q) 8#'Y7@ 7+ S0Z$ (J) (8#(+K+'# ,0;& K'+G:%D K'0>&''Y (-) 

7+ K$#?7+''Y (+) -L (p<0,0'5)) 

 
M,E?84:38 18=+#*6(/8 /8;18''(&.8 ?*4( /%)/4"'( ;4) 

6#(? 80 0,6,1').(/*/,'')1 $('$#".'%- 6(').:, .(?.( 
6#% /%$(',''8 ',E4"+3(+( 0,/;,'') (G%&. 2, P). !(4)+,-
4% /('% / .(1*, B( * (&8? 0 /%&($%1 /%-8;'%1 #8/'"1 

RII #"H&.#*/,4,&: "$&6#"&8) /%&($(<,&.(.'%- $(16(-
'"'.8/ &6"$.#*, )$(2 '" &6(&."#8+,4(&: * 6#";&.,/'%$8/ 
6"#3(2 +#*6%. [$ 6($,0,'( ', #%&*'$*, / (?(- +#*6,- 
#"H&.#*/,4,&: ;"6#"&8) 6(.*='(&.8 f1-;8,6,0('*. K +#*-
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68 1 .,$(= 0'%=*/,4,&: 6(.*='8&.: e2-;8,6,0('* * 9#(-
'.,4:'%- ., 0,;':(&$#('"/%- ;84)'$,-, 8 /8;?*/,4(&: 
4($,4:'" 0?84:3"'') I! g2- ., h-;8,6,0('8/ * /8;/"-
;"'')- T3 ., Fp2. P,#.%', 018' * +#*68 2 6(18.'( /8;#80-
')4,&:: ?*4% /8;&*.'8 018'% * e2-;8,6,0('8, .(;8 )$ *  
h-;8,6,0('8 #(0/%/,4,&: +"'"#,480(/,', &%'-#('80,78), 
;( )$(2 ;(;,/,4,&: 4($,4:', "$&6#"&8) g-,$.%/'(&.8 * 
&$#('"/%- /8;;84,-.  

N,$%1 <%'(1, '"0/,=,><% ', /8;&*.'8&.: 0',<*B%- 
18=+#*6(/%- /8;18''(&."E ;%',18$% RII, ;,'8 CCD-
,',480* ;(0/(4)>.: 0#(?%.% /%&'(/($ 6#( 6"/'8 /8;18'-
'(&.8 * .%6,- ,;,6.,782 (?&."=*/,'%- ;( 9*'$78(',4:'(-
+( ',/,'.,="''). L&(?% 0 '%=<%1 #8/'"1 RII ;"1('-
&.#*>.: ?84:3 /%#,="'* &6"7%98<'* ;4) 1'"1('8<'(2 
;8)4:'(&.8 [4] ;"6#"&8> '%0:$(<,&.(.'%- CCD-
$(16('"'.8/, .(;8 )$ * +#*68 0 /%&($(> RII -,#,$."#'(> 
(&(?4%/8&.> ?*4, +"'"#,480(/,', "$&6#"&8) h-;8,6,0('*. 
M, &:(+(;'83'8E ;"': ;(18'*H ;*1$, 6#( /,=4%/" 0',-
<"'') '%0:$(,1648.*;'%- h-$(4%/,': * 0,?"06"<"''8 $(+-
'8.%/'%- 6#(7"&8/ / 784(1*, 8 0($#"1, – * &./(#"''8 /'*.-
#83'8- (?#,08/ [7]. L.=", (.#%1,'8 ',1% ;,'8 6($,0,4%, 
B( 8;"'.%<'%- #"0*4:.,.8/ 6#% 0,6,1').(/*/,''8 $('$#"-
.'%- 6(').: (?&."=*/,'8 ;(&)+,4% ;"B( #80'%1% 34)-,-
1%. U(<, #8/"': 0,+,4:'(2 ,$.%/(/,'(&.8 * '%- ?*/ 6#%-
?4%0'( (;',$(/%1, ', B( /$,0*H 6(;8?'8&.: * ;%',1878 
RII, 6#";&.,/'%$% 6"#3(2 +#*6%, 1(=4%/(, ;"1('&.#*-
/,4% 68;/%B"'%E #8/"': */,+% – &,1" .,$ (78'>>.: 9*'-
$78(',4:'" 0',<"'') ;"6#"&82 '%0:$(<,&.(.'%- CCD-
&$4,;(/%- 0, 6(;8?'%- *1(/ [4]. 5 .(E =" <,& * ;#*+8E 
+#*68 ?84:3 -,#,$."#'%1 1(+4( ?*.% /%$(#%&.,'') /'*.-
#83'8- (?#,08/ 6#% 0,6,1').(/*/,''8 '(/(2 8'9(#1,782. 

M,/";"'8 #"0*4:.,.% ;(0/(4)>.: $('&.,.*/,.%, B( 
9('(/, <,&.(., &"#7"/%- &$(#(<"':, )$, #(0+4);,4,&: 
',1% )$ 6($,0'%$ &.,'* /"+".,.%/'%- #"+*4).(#'%- &%&-
."1, ',6#)1* '" /64%/,4, ', "9"$.%/'8&.: /%$(','') 
(?&."=*/,'%1% ."&.(/%- 0,/;,':. !#(." /;,4(&) 0')&*-
/,.%, B( 6(;8?'%- #"0*4:.,.8/ (&(?% 0 #80'%1% /%-8;'%-
1% 0',<"'')1% RII ;(&)+,4% '"(;',$(/%1% 34)-,1%. 
[$B( (?&."=*/,'8 0 '%0:$(> RII ;"1('&.#*/,4% 6#% 
',/,'.,="'')- ;%',18$* CCD-6($,0'%$8/, &6"7%98<'* 
;4) 6#(7"&8/ 0(&"#";="'') ., */,+%, .( * 2- .(/,#%38/ 
#"H&.#*/,4%&: 018'%, -,#,$."#'8 ;4) 0,+,4:'(2 ,$.%/,782 
., 0',<'(+( ',6#*="'') [3]. !#%<(1* '" 1(=', &$,0,.%, 

B( )$%E&: 0 7%- 68;-(;8/ ?*/ 1"'3 /%+8;'%1, (&$84:$% / 
(?(- /%6,;$,- #"0*4:.,.% /%$(','') 8 6#(&.%-, 8 &$4,;-
'%- 0,/;,': '" /8;#80')4%&:.58;(1(, B( <%1 ?84:3 
&$4,;'%1 H 6#";')/4"'" 0,/;,''), .%1 ?84:3(+( ,$.%-
/,78E'(+( 0,?"06"<"'') /('( 6(.#"?*H [1, 3]. 58;6(/8;'( 
;( 7:(+(, 1(=', 6#%6*&.%.%, B( ;4) (&8?, )$8 ;"1('-
&.#*/,4% / ',3%- (?&."="'')- "$&6#"&8> /%&($(<,&.(-
.'%- CCD-$(16('"'.8/, 0,6#(6('(/,'8 0,/;,'') ?*4% 
&*?'H$.%/'( /,=<%1%, B( E (?*1(/%4( -,#,$."# 2- #",-
$78E. @ (&$84:$% .,$, &.#,."+8) H ?84:3 /%1(+4%/(> ;( 
9808(4(+8<'%- #"&*#&8/ (#+,'801*, '" /%$4><"'(, B( 6#% 
.#%/,4(1* /%$(',''8 6(;8?'%- ',/,'.,="': 6#,7"0;,.-
'8&.: * .,$%- 8';%/8;8/ ?*;" 0'%=*/,.%&: 3/%;3". N,$, 
8'9(#1,78) 1(=" ?*.% /%$(#%&.,', 6#% /#,-*/,''8 8'-
;%/8;*,4:'(-.%6(4(+8<'%- (&(?4%/(&."E 8';%/8;, ;4) 
64,'*/,'') #"=%1* E(+( #(?(.%. 

*0?'#"(0: 1. G"0*4:.,.%/'8&.: /%$(','') 1'"1('8-
<'(+( ."&.* '" 6(/')0,', 0 /%-8;'(> <,&.(.(> &"#7"/%- 
&$(#(<"': 4>;%'%. 2. b';%/8;*,4:'8 (&(?4%/(&.8 1(0$(-
/(+( 0,?"06"<"'') 6#(7"&8/ 0,6,1').(/*/,'') 6#()/-
4)>.:&) 0, *1(/ &"#";':(2 &$4,;'(&.8 0,/;,''), 8 '8/"-
4>>.:&) 6#% 22 0#(&.,''8. 3. I.#,."+8) ,;,6.,782 4>;%'% 
;( $(+'8.%/'(2 ;8)4:'(&.8 6(/')0,', 0 8';%/8;*,4:'%1% 
(&(?4%/(&.)1% .('*&* /"+".,.%/'%- &%&."1. 5%B8 0',-
<"'') <,&.(.% &"#7"/%- &$(#(<"': $(#"4>>.: 0 ?84:3 
+"'"#,480(/,'%1 0#(&.,'')1 /%#,="'(&.8 g- .,  
h-;8,6,0('8/ CCD. 

 
1. I,';(1%#&$%E A. C. I(&.()'%" 6&%-%<"&$(E ,;,6.,7%% / *&4(/%)- 

-#('%<"&$(+( 6&%-(Y1(7%(',4:'(+( &.#"&&, / &/)0% & 4%<'(&.'(-
.%6(4(+%<"&$%1% -,#,$."#%&.%$,1% : ,/.(#"9. ;%&. $,';. 1";. ',*$. – 
L#"'?*#+, 2001.2.Boyer P. Do anxiety and depression have acommon 
pathophysiological mechanism? / Acta Psychiatr. Scand. Suppl. –  2000. – 
Vol. 102, Z 406. – P. 24-29.3.Buzsáki G. Rhythms of the brain. / Buzsáki G. – 
New York : Oxford University Press, Inc., 2006.4.Klimesch W. EEG alpha 
and theta oscillations reflect cognitive and memory performance: a review 
and analysis / Klimesch W. // Brain Research Reviews, 1999. – Vol. 29. – 
P. 165-195.5.Liston C., McEwen B. S., Caseya B. J. Psychosocial stress 
reversibly disrupts prefrontal processing and attentional control // Proc. Natl. 
Acad. Sci. – 2009. – Vol. 106, Z 3. – P. 912-917.6.Y. Tang, Y. Ma, Y. Fan 
et. al. Central and autonomic nervous system interaction is altered by short-
term meditation // Proc. Natl. Acad. Sci. – 2009. – Vol. 106, Z 22. – 
P. 8865–8870.7.J*1"'$( 5. M. D,11,-<,&.(.W __D / 6#";&.%1*4:'W" 
6"#%(;W 6#% 9(#1%#(/,'%% $(+'%.%/'(E *&.,'(/$% ', 4%7"/*> Y$&6-
#"&&%> // ^*#'. /W&3. '"#/'. ;").. – 2008. – N. 58, Z 1. – I. 5-11. 

E+ D1;,#  5#  $&5(#,&/ D X  2 6 . 0 1 . 1 0  

 
W!) 612.82/.83; 612.821 

E. <D,DB#'#"+, (+'5. ZDK.-B+7. '+:(, 
F. F+(+$G:(, 5-$ MD#,. '+:(, H. -05@(#, ?7:5.  

 

/-/&10%4$+ +&1%!$"#1( &)0% *)-)!$)*) 2)9&. -RD%$% 

50% 1/#1.!+$$" )5/0+1%!$)' 5+2'71" 
 
D -.%(83,$,2 $&$82%( OOH * 16 *29*.9.&&7C * 9.83,$-, ,.,$-, $83B$-, ;.,$1-, ,$ ;.,$2-92$4$%"&$C ;(8" *07*8.&", 

'" C$-$#,.- )$,.-2$8(, 7#0: %$4$)'7,"*(1,3+7, +4.50B2=&" *480*$1 &$ .8.#,-0=&( $#,0*&2+,3 #"-0 6"8"*&"6" )"%-
#(. !-0 53")( ,$#0: *480* ( *+2C 9"+829A.&0C 92$4$%"&$C OOH 1 ;283< *0-$A.&0: * 82*2: 42*#(82. P"#-.)$ * 9.83,$- 2 
,.,$- 92$4$%"&2 ,$#$ $#,0*&2+,3 * 82*2: 42*#(82 #"-0 6"8"*&"6" )"%#( 4-0 %$4$)'7,"*(*$&&7) 6.").,-0=&0C B26(- 
;(8$ ;283< *0-$A.&"E, &2A 4-0 %$4$)'7,"*(*$&&2 82,.- ,$ 50B-. M. )"A. +*29=0,0 4-" ,., '" B(&#52"&$83&$ +0+,.-
)$, '" *0%&$=$1 %$4$)'7,"*(*$&&7 6.").,-0=&0C B26(- 1 ;283< <0-"#"E, &2A B(&#52"&$83&$ +0+,.)$, '" *0%&$=$1 
%$4$)'7,"*(*$&&7 82,.- 2 50B-.  

As a result of analysis of the EEG in 16 leads in delta-, theta-, alpha-, beta1- and beta2- frequency bands, it has been revealed, 
that character of a stuff which is remembered, it has the specific influence on the electrical activity of the cerebral cortex. Thus 
such influence in all frequency bands of the EEG is more expressed in the left hemisphere. In particular in delta- and theta- 
frequency bands such activity in the left hemisphere of a brain at the memorization of geometrical figures was more, than at the 
memorization of letters and figures. It can evidence that functional system which determines the memorization of geometrical 
figures wider, than functional system which determines the memorization of letters and figures. 

 
*?7:8. L6"#,.%/', 6,1').: 4>;%'% 1,H &$4,;'* 

&.#*$.*#* 8 H ',;0/%<,E'( /,=4%/(> ;4) 0;8E&'"'') 
$(+'8.%/'%- 9*'$78E. 5 &*<,&'(1* ;%',18<'(1* ., 8'9(-
#1,78E'( ',&%<"'(1* &/8.8 ',/,'.,="'') ', 6&%-8$* 
4>;%'% 0#(&.,H, 8 ', 6"#";'8E 64,' /%-(;).: '"/#,4+8-
<'8 ., 6&%-8<'8 -/(#(?% .,$8, )$ -/(#(?, @4:7+"E1"#,, 

"684"6&8), 6(#*3"'') 1(0$(/(+( $#(/((?8+*, 3%0(9#"-
'8), ;"6#"&82. !#(/8;'%1 6#()/(1 7%- -/(#(? H 6(#*-
3"'') 6,1').8 [1]. P#81 .(+(, 6(#*3"'') 6,1').8 /8;?*-
/,>.:&) 8 6#% #80'%- $(+'8.%/'%- #(04,;,- * -/(#%- 48.-
':(+( ., 6(-%4(+( /8$*. L&$84:$% 0, ;,'%1% 5LF ., 6#(-
/8;'%- &6"78,48&.8/ 8'&.%.*.* &.,#8'') I`@ 0, (&.,''8E 
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<,& * &/8.8 0?84:3*H.:&) ,?&(4>.', $84:$8&.: 48.'8- 4>-
;"E, 0#(&.,>.: 8 &(78,4:'8 6#(?4"1%, )$8 6(/')0,'8 0 
#*E'*/,'')1 8'."4"$.*, 6&%-8<'%1% 6,.(4(+8)1%, )$8 
&*6#(/(;=*>.:&) 6(#*3"'')1% #80'%- &.(#8' 680',/,-
4:'(2 ;8)4:'(&.8, 6(/";8'$% ., &(78,4:'(2 ,;,6.,782 7%- 
4>;"E. 5"4%$* #(4: ',?*/,>.: 1".(;% ;8,+'(&.%$% $(+-
'8.%/'%- 6(#*3"':, (&(?4%/( 6,1').8, ', /8;'(&'( #,'-
'8- &.,;8)- 0,-/(#>/,''). 5 0/')0$* 0 7%1 /,=4%/%1 8 
,$.*,4:'%1 H ,',480 1"-,'8018/ 6#(7"&8/ &6#%E')..) ., 
',&.*6'(2 6"#"#(?$% 8'9(#1,782 #80'(2 1(;,4:'(&.8. 
A".(; "4"$.#("'7"9,4(+#,98<'(+( ;(&48;="'') H '"-
8'/,0%/'%1 ., /8;'(&'( 6#(&.%1 8 '";(#(+%1, , ,',480 
"4"$.#("'7"9,4(+#,1% (CCD) 6#% 6"/'%- $(+'8.%/'%- 
',/,'.,="'')- ;,H 1(=4%/8&.: (.#%1,.% $84:$8&'8 (78'-
$% ,$.%/'(&.8 /8;6(/8;'%- 0(' $(#% +(4(/'(+( 1(0$*, )$8 
0,4*<"'8 ;( /%$(','') 6"/'(2 ;8)4:'(&.8. A".(> #(?(.% 
?*4( /&.,'(/%.% )$ $(#(.$(<,&'" 0,6,1').(/*/,'') 
+"(1".#%<'%- 98+*#, 48."# ., 7%9# /64%/,H ', "4"$.#%-
<'* ,$.%/'8&.: 1(0$* 4>;%'%.   

HM'=(7 7+ B&7#50 5#?,D5>&'@. 5 ;(&48;="''8 )$ 
(?&."=*/,'8 /0)4% *<,&.: 10 (&8? (3 <(4(/8$, ., 7 =8'($, 
6#,/38, /8$(1 21!1 #8$), &.*;"'.% 3-5 $*#&8/ P%2/&:$(+( 
',78(',4:'(+( *'8/"#&%.".*. 56#(;(/= ;(&48;="'') 
$(='%E (?&."=*/,'%E 6(&48;(/'( 6#(-(;%/ 3 $(16'>."-
#'8 &*?."&.% (78'$% #(0/%.$* $(#(.$(<,&'(2 6,1').8. 5 
6"#3(1* &*?."&.8 (78'>/,4,&: (6"#,.%/', 6,1').: ', 
6#(&.8 +"(1".#%<'8 98+*#%: $#*+, "486&, $/,;#,., #(1?, ., 
8'3.. L?&."=*/,'(1* ;4) 0,6,1').(/*/,'') 6#";')/4)-
4,&: ;")$, 1'(=%', 6#(&.%- +"(1".#%<'%- 98+*#, $84:-
$8&.: )$%- * 78E 1'(=%'8 6(&48;(/'( 0#(&.,4, /8; 2 ;( 7. 
P(=', 1'(=%', 98+*# * &*?."&.8 6(/.(#>/,4,&: 6( 10 
#,08/ 0 /%6,;$(/(> $(1?8',78H> #80'%- 98+*#. R,& "$&-
6(0%782 $(='(2 1'(=%'% 98+*# &$4,;,/ 1.5 &, 68&4) <(+( 
98+*#% 0+,&,4%, , <"#"0 1 & 0')/4)4,&: ."&.(/, 98+*#, 
&.(&(/'( )$(2 '"(?-8;'( ?*4( /8;6(/8&.%, <% ?*4, /$,0,-
', 98+*#, / 6(6"#";'8E 1'(=%'8, ;4) <(+( .#"?, ?*4( 
6#,/(> #*$(> ',.%&'*.% $4,/83* "/", <% 22 .,1 '" ?*4( – 
;4) <(+( .#"?, ?*4( ',.%&'*.% 48/(> #*$(> $4,/83* "z". 
5&8 8'38 &*?."&.% (#+,'80(/,'8 0, ,',4(+8<'(> &-"1(>. 5 
;#*+(1* &*?."&.8 (78'>/,4% (6"#,.%/'* 6,1').: ', 48-
."#%, , / .#".:(1* &*?."&.8 – ', 7%9#%. 5 *&8- &*?."&-
.,- #"H&.#*/,4% <,& #",$782 / 1& 0 .(<'8&.> ;( 10 1&, 
68&4) <(+( (?<%&4>/,/&) &"#";'8E <,& #",$782 ', 6"/'* 
$84:$8&.: 6(;#,0'%$8/ / 1& 0 .(<'8&.> ;( 1 1&, $#81 .(+(, 
98$&*/,4,&: 6#,/%4:'8&.:/ 6(1%4$(/8&.: /8;6(/8;8 [2]. 5 
*&8- (?&."=*/,'%- #"H&.#*/,4% "4"$.#("'7"9,4(+#,1* 
(CCD) ;( 6(<,.$* (?&."="'') (3 -/. 9('(/%E 0,6%&, 
6#(?, 0 0,64>B"'%1% ., /8;$#%.%1% (<%1,) ., 68; <,& 
6#(/";"'') ."&.*/,''). J4) #"H&.#,782 ., ,',480* CCD 
/%$(#%&.(/*/,4% $(164"$& "M"E#('-I6"$.#-4/5!" (CI-
&"#.%98$,. Z RQ043131-V /8; 08.11.2004#.). L?&."=*-
/,'8 0',-(;%4%&: / 0/*$(80(4:(/,'(1* 6#%18B"'8, 0 '%-
1% 68;.#%1*/,/&) ,*;8(-0/')0($. F,6%& CCD 0;8E&'>/,/-
&) 1('(6(4)#'(, #"9"#"'.'%E "4"$.#(; ?*4( #(0.,3(-
/,'( ', 1(<78 /*-, 0 $(='(2 &.(#('%, <,&.(., $/,'.*-
/,'') CCD ;(#8/'>/,4, 200 D7. S*4( /%$(#%&.,'( <,-
3"<$(/8 6(&#8?4"'8 "4"$.#(;%, )$8 ',$4,;,4%&: 0, 18=-
',#(;'(> &%&."1(> 10-20 * 16 &.,';,#.'%- /8;/";"'-
')- F#1, F#2, F3, F4, F7, F8, C3, C4, T3, T4, T5, T6, P3, 
P4, O1, O2. 5 $(='(1* /8;/";"''8 ;4) <,&.(.'%- ;8,6,-
0('8/ CCD – ;"4:., (0,5-3,9 D7), ."., (4,0-7,9 D7), ,4:9, 
(8,0-12,9 D7), ?".,1 (13,0-19,9 D7), ?".,2 (20,0-35,5 D7) 
0, ;(6(1(+(> 6#(+#,1% "M"E#('-I6"$.#" (?<%&4>/,-
4%&: ',&.*6'8 6($,0'%$%: 

1,$&%1,4:', ,1648.*;, &6"$.#* * /8;/";"''8 – @ 1,-
$&%1,4:',, 1$5/&; 

1,$&%1,4:', 6(.*='8&.: &6"$.#* * /8;/";"''8 –  
S 1,$&%1,4:',, 1$52/&2; 

&"#";') ,1648.*;, &6"$.#* * /8;/";"''8 – @ &"#";-
'), 1$5/&; 

&"#";') 6(.*='8&.: &6"$.#* * /8;/";"''8 – S &"#";-
'), 1$52/&2; 

6(/', ,1648.*;, &6"$.#* * /8;/";"''8 – @ 6(/',, 
1$5/&; 

6(/', 6(.*='8&.: &6"$.#* * /8;/";"''8 – S 6(/',, 
1$52/&2; 

;(18'*><, <,&.(., &6"$.#* * /8;/";"''8 – F ;(18'*-
><,, D7; 

&"#";') <,&.(., &6"$.#* * /8;/";"''8 – F &"#";'), D7; 
/8;'(3"'') 6(/'(2 6(.*='(&.8 &6"$.#* / ;,'(1* <,&-

.(.'(1* ;8,6,0('8 ;( 6(/'(2 6(.*='(&.8 &6"$.#* / ;,'(-
1* /8;/";"''8 – 8';"$& #%.1*, %. 

I.,.%&.%<'%E ,',480 ;,'%- 6#(/(;%4% 0, ;(6(1(-
+(> 6,$".* STATISTICA 6.0 (StatSoft, USA, 2001). M(#-
1,4:'8&.: #(06(;848/ 018''%- 6"#"/8#)4,&: ."&.(1 `,-
68#(-584$,. L&$84:$% /&8 &*?."&.% 6#(-(;%4% (;'8 8 .8 = 
&,18 (?&."=*/,'8 / #80'8 1(1"'.% <,&*, , #(06(;84 6#,$-
.%<'( /&8- 6,#,1".#8/ 0, $#%."#8H1 `,68#(-584$, ?*/ 
/8;18''%E /8; '(#1,4:'(+(, .(1* ;4) 1'(=%''(+( 6(#8/-
')'') +#*6 ?*4( /%$(#%&.,'( $#%."#8E O#8;1,',, )$%E H 
'"6,#,1".#%<'%1 ,',4(+(1 ;%&6"#&8E'(+( ,',480* 6(-
/.(#'%- /%18#>/,':. !,#'8 6(#8/')'') 6#(/(;%4%&: 0, 
;(6(1(+(> $#%."#8> 584$($&(',. P#%.%<'%E #8/"': 0',-
<*B(&.8 6#% 6"#"/8#78 &.,.%&.%<'%- +86(."0 6#%E1,/&) 
#8/'%1 p=0,05. F/,=,><% ', .", B( 6"#"/,=', ?84:-
38&.: 6,#,1".#8/ 1,4, #(06(;84 /8;18''%E /8; '(#1,4:-
'(+(, ;4) (6%&* /%?8#$(/(+( #(06(;84* /$,0*/,4% 1";8,-
'* (Me) 8 '%='8E (25%) ., /"#-'8E (75%) $/,#.%48 [3].  

U&K:,@7+70 7+ XO #M/#"#$&''Y. !#(/";"'%E ,',480 
(.#%1,'%- ;,'%- 0,+,4(1 6($,0,/, B(, '" 0/,=,><% ', 
.", B( 6#% /&8- .%6,- &.%1*48/ /$4><,4%&) 1"-,'801% 
(6"#,.%/'(2 6,1').8, -,#,$."# &.%1*48/, B( 0,6,1').(-
/*/,4%&), &*6#(/(;=*/,/&) '" (;',$(/%1 6,."#'(1 
"4"$.#%<'(2 ,$.%/'(&.8 +(4(/'(+( 1(0$*. N(1* 1(=', 
;*1,.%, B( -,#,$."# 1,."#8,4*, B( 0,6,1').(/*H.:&), 
(?#(?4)H.:&) '" 0(/&81 (;',$(/(. F,&.(&(/*><% $#%."-
#8E O#8;1,', ;( 6(#8/')'') 6($,0'%$8/ CCD $(='(+( 0 
(?&."=*/,'%- 6#% ."&.*/,''8 (6"#,.%/'(2 6,1').8 ', 
+"(1".#%<'8 98+*#%, 48."#% ., 7%9#% (N,?4.1). M,E?84:-
38 /8;18''(&.8 6#% 0,6,1').(/*/,''8 +"(1".#%<'%- 98-
+*#, 48."# ., 7%9# ?*4( /%)/4"'( / 6#"9#('.,4:'8E 
0('8 (/8;/";"'') F#1, F#2), (&(?4%/( / 48/8E 68/$*48 8 / 
6#,/8E 6(.%4%<'8E 0('8 (/8;/";"'') L2). !#% 7:(1* / 
;"4:.,-;8,6,0('8 01"'3"', ,$.%/'8&.: / 6#"9#('.,4:-
'8E 0('8 &6(&."#8+,4,&: 6#% 0,6,1').(/*/,''8 +"(1".#%-
<'%- 98+*# 6(#8/')'( 0 48."#,1% ., 7%9#,1%, * .(E <,&, 
)$ / 6#,/8E 6(.%4%<'8E 0('8 1,$&%1,4:', ,1648.*;, ',-
/6,$%, ?*4, 68;/%B"', (N,?4.1). 5 ,4:9,-;8,6,0('8 / 
6#"9#('.,4:'8E 0('8 (/8;/";"'') F#1, F#2) 68;/%B"', 
,$.%/'8&.: /%)/4"', 6#% 0,6,1').(/*/,''8 48."#, / .(E 
<,&, )$ / /8;/";"'')- F3, F4 7) ,$.%/'8&.: ?*4, '%=<(>, 
'8= 6#% 0,6,1').(/*/,''8 +"(1".#%<'%- 98+*# ., 7%9#. 
5 6#,/8E 6(.%4%<'8E 0('8 (/8;/";"'') L2) 1"'3(> ?*4, 
,$.%/'8&.: 6#% 0,6,1').(/*/,''8 +"(1".#%<'%- 98+*#, 
,4" /(', ?*4, 68;/%B"', / 6#,/8E 4(?'8E 0('8 (/8;/"-
;"'') F4). 5 ?".,1-;8,6,0('8 / 48/8E 6#"9#('.,4:'8E 
0('8 ., / 6#,/8E 6(.%4%<'8E 0(',- 01"'3"', ,$.%/'8&.: 
&6(&."#8+,4,&: 6#% 0,6,1').(/*/,''8 +"(1".#%<'%- 98-
+*#. 5 ?".,2-;8,6,0('8 0',<*B%E /64%/ &.%1*4* &6(&."-
#8+,/&) / 6(.%4%<'8E 0('8, 6#%<(1* /8' ?*/ ?84:3 /%#,-
="'%E / 6#,/8E 68/$*48 8 8';"$& #%.1* ?*/ 1"'3%E 6#% 
0,6,1').(/*/,''8 +"(1".#%<'%- 98+*#.  

F+8;'( [1], 0, (6"#,.%/'* 6,1').: /8;6(/8;,H / (&'(/-
'(1* 6#"9#('.,4:', $(#,, (&$84:$% /(', 1,H ',E?84:3 
#(0+,4*="'* 1"#"=* 6#(/8;'%- 34)-8/, )$8 6(/')0*>.: 22 
0 ?,+,.:1, /8;;84,1% 1(0$*. I,1" /(', 0,?"06"<*H $(-
(#;%',78> ., 8'."+#,78> 8'3%- /8;;848/ 1(0$*. L;',$ 
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#80'%E .%6 &.%1*48/ ;4) 0,6,1').(/*/,'') /%$4%$,H 
6(.#"?* / #80'%- 9*'$78(',4:'%- &%&."1,-, )$8 /#,-(-
/*>.: &6"7%98<'8&.: &.%1*48/. 5%-(;)<% 0 #"0*4:.,.8/ 
#,'+(/(+( ;%&6"#&8E'(+( ,',480* 1(=', /8;18.%.%, B( 
?84:3%E /64%/ .%6* &.%1*4* /%)/4"'( &,1" / 48/8E 68/-
$*48, $#81 6(.%4%<'(2 0('%, ;" ?84:3%E /64%/ &6(&."#8-
+,/&) / 6#,/8E 68/$*48 (N,?4.1).  

N,$, / .".,-;8,6,0('8 / 48/8E 4(?(/8E 0('8 (/8;/";"'') 
F7), / 48/8E .81')'8E 0('8 (/8;/";"'') T5, P3) ., / 6#,/8E 
6(.%4%<'8E (/8;/";"'') L2) ,$.%/'8&.: ?*4, /%B(> 6#% 
0,6,1').(/*/,''8 +"(1".#%<'%- 98+*#. L&$84:$% '%0:$(-
<,&.(.'8 #%.1% .".,– ., ;"4:.,-;8,6,0('8/ 6(4"+3*>.: 
/0,H1(;8> '"E#(''%- 1"#"=, )$8 0,4*<"'8 ;( 6#(7"&8/ 
(6"#,.%/'(2 6,1').8 ., 9($*&*/,'') */,+% ', 8'9(#1,-
782, )$, (.#%1*H.:&) 0 6,1').8 [4-6], 1(=', 0,0',<%.%, B( 
+"(1".#%<'8 98+*#% H ',E?84:3 &$4,;'%1 &.%1*4(1 ;4) 
0,6,1').(/*/,''). F,6,1').(/*/,'') +"(1".#%<'%- 98-
+*# ., 9(#1*/,'') /"#?,480(/,''(2 /8;6(/8;8 6#( ',)/-
'8&.://8;&*.'8&.: 98+*#% / 6#";')/4"'(1* &6%&$* 6(.#"-
?*H ,$.%/,782 ?84:3 3%#($(2 9*'$78(',4:'(2 &%&."1%, 
)$, 0,?"06"<*H '" .84:$% &6#%E')..) ., 0?"#"="'') 
8'9(#1,782 6#( +"(1".#%<'8 98+*#% (B( 0, 48."#,.*#-
'%1% ;,'%1% ?84:3 4($,480(/,'( / 6#,/8E 68/$*48), ,4" 
8 18=68/$*4:'* 6"#";,<* 8'9(#1,782 ;4) 6#%E')..) #8-
3"'') / 0,;,<,- /%)/4"'') ., #(0680',/,'') &.%1*4*, 
B( 6(/')0,'( ?84:3" 0 #(?(.(> &.#*$.*# 48/(2 6#"-
9#('.,4:'(2 0('% $(#%.  

G,'83" //,=,4%, B( ,4:9,-#%.1 -,#,$."#%0*H 1(0-
$(/* ?"0;8)4:'8&.:, (;',$ "$&6"#%1"'.,4:'8 ;(&48;="'-
') 6($,0,4%, B( 6(.*='8&.: CCD / ,4:9,-;8,6,0('8 68;-
/%B*H.:&) 6#% 0?84:3"''8 $84:$(&.8 48."#, )$8 6#";')/-
4)>.:&) ;4) 0,6,1').(/*/,'') [9]. b&'*H ;/8 ,4:."#',-
.%/'8 +86(."0% &.(&(/'( 6()&'"'') ,$.%/'(&.8 / ,4:9,-
;8,6,0('8. !"#3, +86(."0, 6#%6*&$,H 8&'*/,'') 1"-,'80-

18/, 0+8;'( )$%- $(4%/,'') / ,4:9,-;8,6,0('8 ?"06(&"-
#";':( 0,;8)'8 / 6#(7"&,- 6,1').8 [10]. F+8;'( ;#*+(2 
+86(."0%, 0?84:3"'') ,$.%/'(&.8 / ,4:9,-;8,6,0('8 H 
',&48;$(1 ,$.%/'(+( ?4($*/,'') .%- (?4,&."E 1(0$*, )$8 
.,$* ,$.%/'8&.: +"'"#*>.: [9]. !#% 7:(1* 8'9(#1,78E'8 
6(.($% 6"#"',6#,/4)>.:&), 6"/'8 0('% 1(0$* /%4*<,-
>.:&) 0 .,$(+( 6(.($*, , ?84:3 6(.*=', $('7"'.#,782 
*/,+% /8;?*/,H.:&) &,1" / .%- 0(',-, )$8 &6"78,480*>.:-
&) ', 6"#"#(?$% 8'9(#1,782 6"/'(2 1(;,4:'(&.8.  

5 ',3%- ;(&48;="'')- 1% .,$(= /%)/%4% /8;18''(&.8 
/ ,4:9,-;8,6,0('8 6#% 0,6,1').(/*/,''8 &.%1*48/ #80'(+( 
.%6*. M,E?84:3 /%#,="'%1 /8' ?*/ / 6#"9#('.,4:'8E ., 
4(?'8E 0(',- 6#% 6#";')/4"''8 48."# 6(#8/')'( 0 7%9#,-
1% ., +"(1".#%<'%1% 98+*#,1%. !#% 7:(1* / 6#"9#('.,-
4:'8E 0('8 ,$.%/'8&.: ?*4, 68;/%B"'(>, , / 48/8E 4(?'8E – 
0'%="'(>. 5%-(;)<% 0 +86(."0% ,$.%/'(+( ?4($*/,''), 
1(=', 6#%6*&.%.%, B( /"#?,4:'%E 6(.8$ 6"#"',6#,/4)-
H.:&) 0 6#"9#('.,4:'(2 0('% / 4(?'*, B( 1(=4%/( 6(-
/')0,'( 0 ,$.%/,78H> 6"#";':(+( /8;;84* 1(/'(2 $(#% – 
0('% S#($,. !#% 0,6,1').(/*/,''8 +"(1".#%<'%- 98+*# 
/%B(> ?*4, ,$.%/'8&.: / 6#,/8E 4(?(/8E 0('8, , 0'%="'(> 
– 6#,/8E 6(.%4%<'8E, B( 1(=4%/( &/8;<%.: 6#( 6"#"',6-
#,/4"'') (?#,0'(2 8'9(#1,782 / 6#,/* 0(#(/* $(#*. 

@$.%/'8&.: / ?".,-;8,6,0('8 0?84:3*H.:&) / &%.*,78)- 
*/,+%, ,$.%/'8E #(0*1(/8E #(?(.8, 6#% 6(;,''8 '(/(+( 
&.%1*4*. L&$84:$% &$#('"/%E ?".,-#%.1 <,&.( ?*/,H #"-
0*4:.,.(1 1')0(/(+( ,#."9,$.*, 0/"#'"1( */,+* ', /64%/ 
&.%1*4* / ;,'(1* ;8,6,0('8 / 48/8E 6#"9#('.,4:'8E 0('8 
(/8;/";"'') F#1) ., / .81')'8E ., 6(.%4%<'%- 0(',- (/8;-
/";"'') T6, P3, P4, O1, O2). 5 48/8E 6#"9#('.,4:'8E 0('8 
68;/%B"', ,$.%/'8&.: &6(&."#8+,4,&: 6#% 0,6,1').(/*-
/,''8 +"(1".#%<'%- 98+*#, / .(E <,&, )$ / .81')'8E – 48."# 
., 7%9#, , 6(.%4%<'8E ()$ 48/8E, .,$ 8 6#,/8E) – 7%9#.  

 
?$;8057  1. A'+G:%D "D5BD''#?7D " 8#(+K'0(+O RR4 K+ ($07&$D=B <$D5B+'+ 

8$0 5#?,D5>&''D #8&$+70"'#X 8+B'Y7D ,I50'0 (n=10) 

!D+8+K#' *D5"&5&''Y L#(+K'0( 4&#B&7$0G'D ZD/:$0 6D7&$0 J0Z$0 

JCQiN@ Fp1A1 @ 1,$&%1,4:',, 1$/& 10,5 [9,8; 17,0] 12,0 [11,0; 15,0] 13,0 [12,0; 16,0] 
    @ &"#";'), 1$/& 4,7 [4,1; 6,0] 5,4 [5,0; 7,3] 5,3 [4,8; 6,0] 
    S &"#";'), 1$52/ &2 34,5 [26,0; 65,0] 45,0 [39,0; 74,0] 45,0 [39,0; 62,0] 
    @ 6(/',, 1$/& 42,0 [37,0; 54,0] 47,5 [45,0; 66,0] 47,0 [43,0; 53,0] 
    b';"$& #%.1*, % 69,0 [63,0; 84,0] 73,5 [70,0; 77,0] 75,0 [71,0; 81,0] 
  Fp2A2 @ &"#";'), 1$/& 4,8 [4,4; 6,2] 5,2 [4,7; 6,7] 5,2 [4,8; 6,0] 
    @ 6(/',, 1$/& 42,0 [39,0; 55,0] 45,5 [42,0; 60,0] 46,5 [43,0; 54,0] 
  F3A1 F ;(18'*><,, D7 0,9 [0,8; 1,2] 0,8 [0,6; 0,9] 0,7 [0,5; 0,9] 
    F &"#";'), D7 1,2 [1,1; 1,3] 1,1 [0,9; 1,2] 1,0 [0,9; 1,2] 
    b';"$& #%.1*, % 62,0 [54,0; 67,0] 63,5 [57,0; 70,0] 64,5 [60,0; 70,0] 
  O2A2 @ 1,$&%1,4:',, 1$/& 6,8 [5,8; 8,0] 6,1 [5,6; 6,7] 5,9 [4,9; 6,3] 
  F7A1 b';"$& #%.1*, % 62,5 [61,0; 67,0] 69,0 [67,0; 76,0] 69,0 [65,0; 74,0] 
  T3A1 @ &"#";'), 1$/& 2,8 [2,6; 3,1] 2,9 [2,7; 3,6] 3,2 [2,8; 4,2] 
    F ;(18'*><,, D7 1,2 [0,9; 1,6] 1,0 [0,6; 1,2] 0,8 [0,7; 1,4] 
    F &"#";'), D7 1,3 [1,2; 1,6] 1,2 [0,9; 1,4] 1,2 [1,0; 1,6] 
  T5A1 F ;(18'*><,, D7 1,1 [0,8; 1,2] 0,9 [0,7; 0,9] 1,1 [0,7; 1,2] 
    F &"#";'), D7 1,3 [0,9; 1,5] 1,1 [0,9; 1,3] 1,2 [1,0; 1,4] 
NCN@ P3A1 @ 1,$&%1,4:',, 1$/& 3,2 [2,8; 4,7] 3,0 [2,7; 3,8] 2,9 [2,6; 3,4] 
    S 1,$&%1,4:',, 1$52/ &2 10,5 [8,2; 24,0] 9,5 [7,7; 15,0] 8,8 [7,5; 12,0] 
    S 6(/',, 1$52/ &2 35,0 [28,0; 88,0] 29,0 [25,0; 45,0] 28,5 [23,0; 39,0] 
  O2A2 @ &"#";'), 1$/& 1,5 [1,3; 1,7] 1,3 [1,1; 1,6] 1,3 [1,1; 1,6] 
    S &"#";'), 1$52/ &2 2,9 [2,2; 3,8] 2,1 [1,7; 3,2] 2,2 [1,4; 3,2] 
    @ 6(/',, 1$/& 14,0 [12,0; 17,0] 12,0 [11,0; 16,0] 12,5 [10,0; 15,0] 
    S 6(/',, 1$52/ &2 28,0 [21,0; 38,0] 20,0 [16,0; 32,0] 21,5 [14,0; 32,0] 
  F7A1 b';"$& #%.1*, % 14,0 [13,0; 18,0] 12,0 [11,0; 13,0] 13,0 [11,0; 14,0] 
  T5A1 @ 1,$&%1,4:',, 1$/& 2,5 [2,3; 2,8] 2,2 [2,1; 2,3] 2,3 [2,2; 2,8] 
    S 1,$&%1,4:',, 1$52/ &2 6,6 [5,5; 8,7] 5,2 [4,9; 5,7] 5,8 [4,9; 8,3] 
    @ &"#";'), 1$/& 1,2 [1,1; 1,3] 1,1 [1,1; 1,1] 1,2 [1,1; 1,3] 
    S &"#";'), 1$52/ &2 2,1 [1,8; 2,3] 1,7 [1,6; 1,7] 1,8 [1,6; 2,4] 
    @ 6(/',, 1$/& 12,0 [11,0; 13,0] 11,0 [11,0; 11,0] 11,5 [10,0; 13,0] 
    S 6(/',, 1$52/ &2 20,5 [17,0; 22,0] 16,0 [16,0; 17,0] 17,5 [15,0; 24,0] 
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P$#2&=.&&7 ,$;8. 1 
 
!D+8+K#' *D5"&5&''Y L#(+K'0( 4&#B&7$0G'D ZD/:$0 6D7&$0 J0Z$0 

@QiO@ Fp1A1 F ;(18'*><,, D7 9,2 [9,0; 9,3] 9,6 [9,2; 9,8] 9,2 [9,1; 9,2] 
  Fp2A2 S 1,$&%1,4:',, 1$52/ &2 5,5 [4,1; 7,7] 5,8 [5,1; 7,4] 5,7 [4,4; 6,5] 
  F3A1 b';"$& #%.1*, % 7,5 [7,0; 10,0] 7,0 [6,0; 10,0] 7,5 [6,0; 9,0] 
  F4A2 @ 1,$&%1,4:',, 1$/& 2,4 [2,0; 2,4] 2,0 [1,8; 2,4] 2,2 [1,9; 2,6] 
    S 1,$&%1,4:',, 1$52/ &2 6,0 [4,2; 6,3] 4,3 [3,2; 5,9] 5,0 [3,7; 7,0] 
    S &"#";'), 1$52/ &2 1,7 [1,2; 2,0] 1,3 [0,9; 1,9] 1,5 [1,1; 2,1] 
    S 6(/',, 1$52/ &2 21,5 [15,0; 26,0] 16,5 [12,0; 24,0] 18,0 [14,0; 27,0] 
  O2A2 F ;(18'*><,, D7 9,7 [9,3; 10,1] 10,0 [9,6; 10,3] 10,3 [9,9; 10,5] 
    F &"#";'), D7 10,0 [9,8; 10,1] 10,1 [9,8; 10,2] 10,3 [9,9; 10,4] 
SCN@ 1 Fp1A1 F ;(18'*><,, D7 16,0 [15,3; 16,5] 15,5 [15,1; 16,4] 15,7 [14,9; 16,1] 
  C3A1 b';"$& #%.1*, % 5,0 [5,0; 7,0] 5,0 [4,0; 6,0] 4,5 [4,0; 6,0] 
  P3A1 F ;(18'*><,, D7 15,1 [14,8; 15,9] 15,3 [14,7; 15,8] 15,1 [14,6; 15,5] 
  P4A2 b';"$& #%.1*, % 5,5 [5,0; 7,0] 6,0 [6,0; 7,0] 6,5 [5,0; 10,0] 
  O1A1 @ 1,$&%1,4:',, 1$/& 1,8 [1,7; 2,3] 1,7 [1,3; 1,8] 2,0 [1,5; 2,5] 
    S 1,$&%1,4:',, 1$52/ &2 3,3 [2,9; 5,7] 2,8 [1,8; 3,9] 4,1 [2,4; 7,3] 
    @ &"#";'), 1$/& 0,8 [0,8; 1,1] 0,8 [0,6; 0,8] 0,9 [0,7; 1,1] 
    S &"#";'), 1$52/ &2 0,9 [0,8; 1,5] 0,8 [0,5; 1,0] 1,1 [0,6; 1,7] 
    @ 6(/', 14,0 [13,0; 19,0] 13,5 [11,0; 14,0] 15,5 [12,0; 19,0] 
    S 6(/',, 1$52/ &2 16,0 [13,0; 27,0] 14,0 [9,1; 17,0] 19,5 [10,0; 31,0] 
  O2A2 @ 1,$&%1,4:',, 1$/& 1,9 [1,4; 1,9] 1,8 [1,4; 2,1] 2,1 [1,4; 2,5] 
    F ;(18'*><,, D7 15,4 [15,1; 16,7] 15,8 [15,2; 16,1] 15,2 [14,8; 16,0] 
    b';"$& #%.1*, % 6,5 [5,0; 9,0] 8,0 [6,0; 10,0] 8,0 [7,0; 14,0] 
  F8A2 F ;(18'*><,, D7 15,8 [15,4; 16,2] 15,6 [15,4; 15,8] 16,2 [15,6; 16,9] 
  T3A1 b';"$& #%.1*, % 6,0 [4,0; 9,0] 6,0 [4,0; 8,0] 6,5 [3,0; 7,0] 
  T4A2 S 6(/',, 1$52/ &2 10,5 [8,3; 13,0] 11,5 [8,5; 13,0] 11,0 [9,1; 11,0] 
  T6A2 S 1,$&%1,4:',, 1$52/ &2 1,9 [1,7; 2,1] 2,1 [1,6; 2,4] 2,0 [1,6; 2,0] 
SCN@ 2 O1A1 @ 1,$&%1,4:',, 1$/& 1,7 [1,3; 2,2] 1,6 [1,4; 1,6] 1,8 [1,4; 2,0] 
    S 1,$&%1,4:',, 1$52/ &2 2,8 [1,7; 4,9] 2,5 [2,1; 2,7] 3,3 [1,9; 4,1] 
    @ &"#";'), 1$/& 0,6 [0,5; 0,7] 0,6 [0,5; 0,7] 0,7 [0,5; 0,7] 
    S &"#";'), 1$52/ &2 0,5 [0,3; 0,7] 0,5 [0,3; 0,6] 0,7 [0,4; 0,7] 
    @ 6(/',, 1$/& 23,0 [18,0; 28,0] 23,0 [19,0; 25,0] 26,5 [20,0; 29,0] 
    S 6(/',, 1$52/ &2 20,0 [12,0; 29,0] 18,0 [13,0; 23,0] 25,5 [14,0; 28,0] 
  O2A2 @ &"#";'), 1$/& 0,5 [0,4; 0,6] 0,5 [0,5; 0,8] 0,6 [0,5; 0,7] 
    F &"#";'), D7 24,4 [24,3; 25,3] 25,1 [24,4; 26,3] 24,9 [24,2; 25,6] 
    b';"$& #%.1*, % 6,0 [5,0; 12,0] 8,5 [7,0; 25,0] 9,5 [8,0; 12,0] 
  T6A2 b';"$& #%.1*, % 4,5 [4,0; 6,0] 6,0 [5,0; 7,0] 5,0 [4,0; 7,0] 

 
*0?'#"(0. 5 #"0*4:.,.8 6#(/";"'(+( ;(&48;="'') 

?*4( /%)/4"'(, B( -,#,$."# 1,."#8,4*, )$%E 0,6,1').(-
/*H.:&), &6"7%98<'( /64%/,H ', "4"$.#%<'* ,$.%/'8&.: 
$(#% +(4(/'(+( 1(0$*. !#% 7:(1* .,$%E /64%/ * /&8- 
;(&48;="'%- ;8,6,0(',- CCD H ?84:3 /%#,="'%E / 48/8E 
68/$*48. F($#"1, / ;"4:.,- 8 .".,-;8,6,0('8 .,$, ,$.%/-
'8&.: / 48/8E 68/$*48 $(#% +(4(/'(+( 1(0$* 6#% 0,6,1').(-
/*/,'')1 +"(1".#%<'%- 98+*# ?*4, ?84:3 /%#,="'(>, 
'8= 6#% 0,6,1').(/*/,''8 48."# ., 7%9#. ]" 1(=" &/8;-
<%.% 6#( .", B( 9*'$78(',4:', &%&."1,, B( /%0',<,H 
0,6,1').(/*/,'') +"(1".#%<'%- 98+*# H ?84:3 3%#(-
$(>, '8= 9*'$78(',4:', &%&."1,, B( /%0',<,H 0,6,1')-
.(/*/,'') 48."# 8 7%9#.  
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+&1%!$"#1( 8/02/$1"! +$1%)&#%D+$1$)*) 9+:%#1. . 0"9$%: 1&+$%$+: E.0"! 

9+ .2)! /&#5/0%2/$1+-($)*) ,.&0)!)*) D"+6/1. 2 1%5. 
 
@"+829A.&" $#,0*&2+,3 +(4.-"#+0990+)(,$%0, #$,$8$%0 ,$ 68(,$,2"&4.-"#+09$%0 ( 4.=2&52, )'7%"*2: ,$ A0-"*2: 

,#$&0&$C '(-2* %$ ()"* .#+4.-0).&,$83&"6" 5(#-"*"6" 92$;.,( 2 ,04(. 

The activities of superoxide dismutase, catalase and glutathione peroxidase in liver, skeletal muscle and adipose tissue of rat 
with experimental type 2 diabetes mellitus were investigated. 

 
*?7:8. F,+,4:'(/8;(1(, B( ?*;:-)$%E ,;,6.%/'%E 

,?( 6,.(4(+8<'%E 6#(7"& 6"#"?8+,H ', 9('8 *./(#"'') 
,$.%/'%- 9(#1 $%&'> (@OP) ., 8'."'&%98$,782 /84:'(#,-

;%$,4:'(+( ($%&4"'') ?8(&*?&.#,.8/. M,;18#', 6#(;*$-
78) @OP ,?( 6(#*3"'') '(#1,4:'(+( 9*'$78('*/,'') 
&%&."1 ,'.%($&%;,'.'(+( 0,-%&.* /%$4%$,>.: 6(&%4"'" 
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($%&4>/,4:'" *3$(;="'') ?8(1(4"$*4, B( 6#%0/(;%.: 
;( #(0/%.$* ($%&4>/,4:'(+( &.#"&* ., ;%&9*'$782 $48-
.%' 8 .$,'%' (#+,'801* [1]. 5/,=,H.:&), B( 6(&%4"'') 
6#(7"&8/ 6"#"$%&'(+( ($%&4"'') /$,0*H ', 6(#*3"'') 
0,-%&'(-6#%&.(&*/,4:'%- #",$78E (#+,'801* ', $48.%'-
'(1* #8/'8 ., +(1"(&.,0* / 784(1*.  

M, &*<,&'(1* ".,68 ?,+,.:1, ;(&48;'%$,1% ($%&4>-
/,4:'%E &.#"& #(0+4);,H.:&) )$ $4><(/%E 1(1"'. * 
6,.(+"'"08 #(0/%.$* 680'8- *&$4,;'"': 7*$#(/(+( ;8,?".* 
[2]. K -/(#%- ', 7*$#(/%E ;8,?". (&'(/'%1 ;="#"4(1 
6#(7"&8/ /84:'(#,;%$,4:'(2 ,$.%/'(&.8 H &.,' -#('8<'(2 
+86"#+48$"182 [3]. !#(;*$78) /84:'%- #,;%$,48/ /8;?*/,-
H.:&) 0 6"#"./(#"'')1 +4>$(0% / "'(4:'* 9(#1*, ,$.%-
/*/,'')1 (?18'* 22 &(#?8.(4(/%1 34)-(1, , .,$(= 34)-
-(1 '"9"#1"'.,.%/'(+( +48$(0%4>/,'') ?84$8/ 8 *./(-
#"'') $8'7"/%- 6(-8;'%- +48$(0%4>/,''). M,$(6%<"'') 
6#(;*$.8/ 6"#"$%&'(+( ($%&4"'') / *1(/,- +86"#+48$"182 
6#%0/(;%.: ;( /0,H1(;82 +4>$(0% 0 ,18'(+#*6,1% ?84$8/, 
68;&%4"''> 2- +48$(0%4>/,'') ., ($%&4"'') (,*.(($&%-
;,'.'" ($%&4"'')) [4].  

A".(> ',3(2 #(?(.% ?*4( ;(&48;%.% ,$.%/'8&.: 9"-
#1"'.8/ ,'.%($&%;,'.'(2 &%&."1% * 6"<8'78, 1')0(/8E ., 
=%#(/8E .$,'%',- B*#8/ 0, *1(/ "$&6"#%1"'.,4:'(+( 
7*$#(/(+( ;8,?".* 2 .%6*. 

HM'=(7 D B&7#50 5#?,D5>&'@. J(&48;% 6#(/(;%4% ', 
?84%- '"48'8E'%- B*#,- (?(- &.,."E 1,&(> 230-250 +. 
C$&6"#%1"'.,4:'%E ]J 2 .%6* (]J) /%$4%$,4% (;'(#,-
0(/%1 /'*.#83':(<"#"/'%1 //";"'')1 '(/(',#(;="-
'%1 1-2 ;(?(/%1 B*#).,1 #(0<%'* &.#"6.(0(.(7%'* 0 
#(0#,-*'$* 80 1+ ', 1 $+ 1,&% .84, [5]. P('.#(4:'* +#*6* 
&$4,;,4% B*#%, )$%1 * .(1* = /878 /'*.#83':(<"#"/'( 
//(;%4% 10 1A 7%.#,.'%E ?*9"# (#M=4,5), )$%E /%$(-
#%&.(/*/,4% ;4) #(0/";"'') &.#"6.(0(.(7%'*. G(0/%-
.($ ;8,?".* $('.#(4>/,4% 0, #8/'"1 +4>$(0%, )$* /%0',-
<,4% 0, ;(6(1(+(> 6#%4,;* "DQ\PLOLN-bb" (K$#,2',) 
0+8;'( 8'&.#*$782. K ;(&48;,- /%$(#%&.(/*/,4% ./,#%' 
<"#"0 180 ;8? 68&4) //";"'') &.#"6.(0(.(7%'* 0 #8/'"1 
+4>$(0% / $#(/8 8-14 11(4:. 

@$.%/'8&.: ILJ (PO 1.15.1.1.) /%0',<,4% 0, 1".(;(1 
N.5.I%#(.( [6]. !#%'7%6 1".(;* 6(4)+,H * .(1*, B( 
ILJ 8'+8?*H ,*.(($%&4"'') ,;#"',48'*. F, #80'%7"> 
3/%;$(&.8 #",$782 ?"0 ;(;,/,'') ?8(4(+8<'(+( 1,."#8,4* 
., 0 E(+( ;(;,/,'')1 (?<%&4>>.: ,$.%/'8&.: 9"#1"'-
.*. P,.,4,0'* ,$.%/'8&.: (PO 1.11.1.6) /%0',<,4% )$ #"-
$(1"';(/,'( / #(?(.8 [7], B( ?,0*H.:&) ', 0;,.'(&.8 
6"#"$%&* /(;'> *./(#>/,.% 80 &(4)1% 1(48?;"'* &.8E-
$%E 0,?,#/4"'%E $(164"$&. @$.%/'8&.: +4*.,.8('6"#($-
&%;,0% (D!L) (PO 1.11.1.9) /%0',<,4% 0, ',$(6%<"'')1 
($%&4"'(+( +4*.,.8('* (GSSG) 0+8;'( 1".(;* [8]. 

@$.%/'8&.: 9"#1"'.8/ ;(&48;=*/,4% * 6(&.18.(-(-
';#8,4:'(1* +(1(+"',.8 6"<8'$%, 1')0(/(2 ., =%#(/(2 
.$,'%' B*#8/. @$.%/'8&.: 9"#1"'.8/ 6"#"#,-(/*/,4% 

', 1+ ?84$,, $('7"'.#,78> )$(+( /%0',<,4% 0, 1".(-
;(1 S#";9(#; [9]. 

I.,.%&.%<'%E ,',480 0;8E&'>/,4% 0, ;(6(1(+(> 6#%-
$4,;'%- 6#(+#,1 &.,.%&.%<'(+( ,',480* Microsoft Excel. 
J4) (78'$% 18=+#*6(/%- /8;18''(&."E 0,&.(&(/*/,4% 6,-
#,1".#%<'%E $#%."#8E I.:>;"'.,. G80'%7> 18= 6($,0'%-
$,1% //,=,4% &.,.%&.%<'( 0',<*B(> 6#% p<0,05.  

U&K:,@7+70 7+ XO #M/#"#$&''Y. L&.,''81% #($,1% 
(;"#=,'( "$&6"#%1"'.,4:'" 68;./"#;="'') /,=4%/(2 
#(48 ,$.%/,782 !LQ * #(0/%.$* .$,'%''(2 +86($&82 0, *1(/ 
#80'%- 6,.(4(+8E, 0($#"1, 6#% ;8,?".8 [10]. I.,' ($&%;,-
'.'(+( &.#"&* /%'%$,H )$ <"#"0 6(&%4"'') *./(#"'') 
/84:'(#,;%$,4:'%- &*?&.#,.8/, .,$ 8 /',&48;($ /%<"#6*-
/,'') 1"-,'8018/ ,'.%($&%;,'.'(+( 0,-%&.*. 58;(1(, B( 
(;'%1 80 /,=4%/%- $(16('"'.8/ ,'.%#,;%$,4:'(+( E 
,'.%6"#"$%&'(+( 0,-%&.* H &*6"#($&%;;%&1*.,0, (ILJ), 
B( $,.,480*H #",$78> ;%&1*.,782 L2

- / M2L2 8 $,.,4,0,, 
)$, #(0B"64>H M2L2.  

J,'8 ;(&48;="': ILJ &/8;<,.: 6#( 01"'3"'') 22 ,$-
.%/'(&.8 / 1')0(/8E ., =%#(/8E .$,'%',- * +#*68 ./,#%' 0 
"$&6"#%1"'.,4:'%1 ]J (.,?4.). N,$, / 1')0(/8E .$,'%'8 
9"#1"'.,.%/', ,$.%/'8&.: ILJ 0'%=*/,4,&) ', 45%, , 
/ =%#(/8E .$,'%'8 ', 30% 6(#8/')'( 0 6($,0'%$,1% $('-
.#(4:'(2 +#*6% B*#8/. !#% ;(&48;="''8 7:(+( 9"#1"'., 
/ 6"<8'78 68;;(&48;'%- ./,#%' 0 1(;"44> ]J ',1% ?*4( 
/&.,'(/4"'" 68;/%B"'') E(+( ,$.%/'(&.8 ', 47% 6(#8/-
')'( 0 $('.#(4"1. 

F18'% ,$.%/'(&.8 $,.,4,0% / #80'%- .$,'%',- B*#8/ 
0 "$&6"#%1"'.,4:'%1 ]J .,$(= 1,4% #80'(',6#,/4"-
'%E -,#,$."# (.,?4.). 5&.,'(/4"'(, 68;/%B"'') ,$.%/-
'(&.8 7:(+( 9"#1"'., 1,E=" ', 30% / 6"<8'78 ., 0'%-
="'') E(+( ,$.%/'(&.8 / 1')0(/8E ., =%#,/8E .$,'%',- 
/8;6(/8;'( ', 24% 8 44% 6(#8/')'( 0 6($,0'%$,1% $('-
.#(4:'(2 +#*6% ./,#%'.  

5,=4%/* #(4: * 0,?"06"<"''8 &.,?84:'(&.8 &.#*$.*#% 
., 9*'$782 7%.(0(4:'%- ., 1"1?#,''%- ?84$8/ $48.%'% 
',4"=%.: +4*.,.8('-0,4"='8E 4,'78 ,'.%($&%;,'.'(+( 
0,-%&.*. 58;'(/4"'%E +4*.,.8(' – .#%6"6.%; 0 /84:'(> 
&*4:9+8;#%4:'(> +#*6(>, (;%' 80 ',E?84:3 #",$78E'(0-
;,.'%- ,'.%($&%;,'.8/. F 48."#,.*#'%- ;="#"4 /8;(1(, 
B( #(0/%.($ ]J &*6#(/(;=*H.:&) 0'%="'')1 /18&.* 
/8;'(/4"'(+( +4*.,.8('* [11]. !#%<%', 01"'3"'') $('-
7"'.#,782 GSH 1(=" ?*.% 6(/')0,', '" .84:$% 0 6(&%-
4"'')1 E(+( /%$(#%&.,''), ,4" 8 0 '";(&.,.'81 /8;'(/-
4"'')1, .(?.( 80 018'(> ,$.%/'(&.8 +4*.,.8('6"#($&%;,-
0% (D!L) ., +4*.,.8('#";*$.,0% (DG). N(1*, ',1 ?*4( 
78$,/( ;(&48;%.% ,$.%/'8&.: D!L / #80'%- .$,'%',- B*-
#8/ 0, *1(/ "$&6"#%1"'.,4:'(+( ]J.  

M,1% ?*4( /&.,'(/4"'( 0'%="'') 9"#1"'.,.%/'(2 
,$.%/'(&.8 D!L * +#*68 68;;(&48;'%- ./,#%' 0 ]J / *&8- 
;(&48;=*/,'%- .$,'%',-. N,$, * 6"<8'78 ,$.%/'8&.: D!L 
0'%=*/,4,&) ', 26%, * 1')0(/8E .$,'%'8 ', 28%, , * =%-
#(/8E – ', 40%. 

 
?$;8057  1. Q(70"'D?7@ Z&$B&'7D" +'70#(?05+'7'#/# K+O0?7: : $DK'0O 7(+'0'+O %:$D" 

K+ :B#" &(?8&$0B&'7+,@'#/# J! 2 708: (M!m, n=8) 

2(+'0'+ L&GD'(+ F'YK#"+ 7(+'0'+ T0$#"+ 7(+'0'+ 

4$:8+ 7"+$0' )#'7$#,@ !D+M&7 )#'7$#,@ !D+M&7 )#'7$#,@ !D+M&7 

-H!, :B.#5/B/*O" 5,5!0,8 8,1!1,2* 10,9!2,2 6,0!1,1* 40,4!5,0 27,9!3,9* 
)+7+,#K+, B(FE2H2/B/*O" 389,7!35,8 499,8!79,1* 21,4!1,5 16,2!1,6* 107,0(11,5 60,3(20,2* 
4LH, BF GSSG/B/*O" 35,3(4,2 26,1(3,3 26,8(1,9 19,3(1,9 20,7(3,3 12,3(3,5 
* – p<0,05 6(#8/')'( 0 $('.#(4:'(> +#*6(> 
 
!(#8/'>><% 6($,0'%$% ,$.%/'(&.8 9"#1"'.8/ ,'.%($-

&%;,'.'(+( 0,-%&.* * +#*68 $('.#(4:'%- ./,#%' ., B*#8/ 0 
1(;"44> ]J 1(=', 0#(?%.% /%&'(/($, B( #80'8 .$,'%'% 
'"(;',$(/( #",+*>.: ', &.,' ($&%;,'.'(+( &.#"&*, B( 
'"/8;'H1'( &*6#(/(;=*H #(0/%.($ ;,'(2 6,.(4(+82.  

F, *1(/ "$&6"#%1"'.,4:'(+( ]J (&'(/'8 4,'$% 9"-
#1"'.,.%/'(2 ,'.%($&%;,'.'(2 &%&."1% 6"<8'$% (ILJ ., 
$,.,4,0,) #",+*>.: ', ',;4%3$(/* 6#(;*$78> /84:'%- 
#,;%$,48/ 0#(&.,'')1 9"#1"'.,.%/'(2 ,$.%/'(&.8. 
`/%;3" 0, /&" 7" 1(=" ?*.% (?*1(/4"'( 68;/%B"'%1 
&%'."0(1 9"#1"'.8/, B( /8;?*/,H.:&) 0,/;)$% /1%$,'-
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'> ,;,6.%/'(-$(16"'&,.(#'%- 1"-,'8018/ 0,-%&.* * 
/8;6(/8;: ', &.,' ($&%;,'.'(+( &.#"&* 8 ',6#,/4"'( ', 
68;.#%1,'') 9808(4(+8<'(+( +(1"(&.,0*. 

K 1')0(/8E ., =%#(/8E .$,'%',- ',/6,$% /8;?*/,H.:&) 
/%&',="'') 0,6,&8/ 9"#1"'.8/, B( .,$(= /%.#,<,>.:&) 
', '"E.#,480,78> /84:'%- #,;%$,48/. L&$84:$% 1')0(/, ., 
=%#(/, .$,'%'% ',4"=,.: ;( 8'&*48'<*.4%/%- .$,'%', 0, 
*1(/ ]J 0'%=*H.:&) 3/%;$8&.: 9(&9(#%4>/,'') +4>-
$(0% / +4>$(0(-6-9(&9,., 8, )$ ',&48;($, 0#(&.,H 8'."'-
&%/'8&.: 486(480*, , (.=" 8 /18&. /84:'%- '"',&%<"'%- 
=%#'%- $%&4(., )$8 0;,.'8 ($%&4>/,.%&: 34)-(1 6"#($-
&%;,782. M,+#(1,;="'') / $48.%',- ,$.%/'%- 9(#1 $%&-
'> 6#% 7*$#(/(1* ;8,?".8 /%$4%$,H ($%&'>/,4:'* 1(-
;%98$,78> ?84$8/ *',&48;($ ($%&'"'') 0,4%3$8/ &8#$(-
/18&'%- ,18'($%&4(. 8 018'* $((#;%',78E'(2 +"(1".#82 
1".,48/ / ,$.%/'%- 7"'.#,- [12]. L$#81 .(+(, /8;(1(, B( 
/8; *18&.* +4>$(0% / $#(/8 0,4"=%.: &.*68': '"9"#1"'-
.,.%/'(+( +48$(0%4>/,'') ?84$8/, )$" 6#%/(;%.: ;( 2--
':(2 $(/,4"'.'(2 1(;%98$,782 8 018'% &.#*$.*#'(-
9*'$78(',4:'%- (&(?4%/(&."E [3]. L.=", 0'%="'') ,$-
.%/'(&.8 9"#1"'.8/ ,'.%($&%;,'.'(+( 0,-%&.* 6#% ;8,-
?".8 1(=*.: ?*.% 0*1(/4"'8 1(;%98$,78H> ,'.%($%&'>-
/,4:'%- 9"#1"'.8/ )$ ,$.%/'%1 $%&'"1, .,$ 8 +4>$(0(>. 

*0?'#"#(. N,$%1 <%'(1, 6#% "$&6"#%1"'.,4:'(1* 
7*$#(/(1* ;8,?".8 * B*#8/ &6(&."#8+,4(&) 0'%="'')1 
,$.%/'(&.8 9"#1"'.8/ ,'.%($&%;,'.'(+( 0,-%&.* – &*6"-
#($&%;;%&1*.,0%, $,.,4,0% ., +4*.,.8('6"#($&%;,0% / 
1')0(/8E ., =%#(/8E .$,'%',-. L;'(<,&'( &6(&."#8+,4(-
&) 0#(&.,'') ,$.%/'(&.8 $,.,4,0% ., ILJ / $48.%',- 
6"<8'$%, B(, (<"/%;'(, &48; #(0+4);,.% )$ $(16"'&,.(#-
'* #",$78> * /8;6(/8;: ', ',;4%3$(/* 6#(;*$78> /84:-

'%- #,;%$,48/ ., 0'%="'') ,$.%/'(&.8 ,'.%($&%;,'.'%- 
9"#1"'.8/ * 8'3%- .$,'%',-. 
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diabetic complications // Histochem. Cell Biol. – 2004. – Vol. 122, Z 4. – 
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C. L$0M07@(#, D'>&'&$ CCC (+7., 2. .&$&/#"+, 5-$ MD#,. '+:(, 
F. N+$G&'(#, (+'5. MD#,. '+:( 

 
!5-%! 5/0/0"9&% 5"-)0%4$)' *"-&% 5/0/D$()*) #1)!6.0+ 

6-.&+R4%: $/0!"! $+ /!+&.+,"R 9 3-.$&+ 'Q" !.*-/!)D$)*) #&-+D. 

1+ !%9$+4/$$7 3!%D&)#1" 50)5.-(#"' :"2.#. 

5) D!+$+D,71%5+-"; &%3," . #)6+& 
 
@"+829A.&" -"83 428"-0=&"/ 628#0 4.-.9&3"6" +,"*;(-$ ;8(#$E=0C &.-*2*, '" 2&&.-*(1 428"-0=&0: +B2&#,.- * .*$-

#($52/ % <8(&#$ /A2 *(68.*"9&"6" +#8$9( ,$ <*09#2+,3 4-"4(83+2/ C2)(+( ( 9*$&$957,04$82: #0<52. D+,$&"*8.&", '" 
*$6",")27 428"-0=&"6" +B2&#,.-$ &. %)2&E1 ,-0*$82+,3 .*$#($52/ % <8(&#$ /A2 *(68.*"9&"6" +#8$9(, 4-",. %)2&E1 
90&$)2#( .*$#($,"-&"6" 4-"5.+(, $ +$). *9*2=2 %).&<(1 ,-0*$82+,3 4.-<"/ B$%0 .*$#($52/. ?$#"A *+,$&"*8.&", '" 
*$6",")27 428"-0=&"6" +B2&#,.-$ &. %)2&E1 <*09#2+,3 4-"4(83+2/ C2)(+( ( 9*$&$957,04$82: #0<52. 

Qt was investigated the role of ramus pyloricus nervi vagi, which innervates pylorus in gastric emptying and the rate of 
propulsive movement of chime in duodenum. It was established that the vagotomy of pylorus didn't change the time of gastric 
emptying but change the duration of first phase of gastric emptying. Also, it was established that the vagotomy of pylorus didn't 
change the rate of propulsive movements of chime in duodenum. 

 
*?7:8. A"-,'801% #"+*4)782 "/,$*,.(#'(2 9*'$782 

34*'$, 6#(.)+(1 .#%/,4(+( <,&* 0,4%3,>.:&) / 7"'.#8 
*/,+% ;(&48;'%$8/, B( 6#,7>>.: / 9808(4(+82 .#,/4"''). 
M,E1"'3 /%/<"'%1 6%.,'')1 / ;,'8E 9*';,1"'.,4:'8E 
6#(?4"18 H #(4: 684(#%<'(2 +84$% 6"#";':(+( &.(/?*#, 
?4*$,><%- '"#/8/ [3], B( 8''"#/*H 684(#%<'%E &98'$."#, 
/ "/,$*,.(#'8E 9*'$782 34*'$,. G,0(1 0 .%1 /%#83"'') 
;,'(+( 6%.,'') 1,H '" 4%3" 9*';,1"'.,4:'", ,4" 8 
6#,$.%<'" 0',<"''), .,$ )$ .#%/,H ;%&$*&8) 0 6#%/(;* 
;(784:'(&.8 0?"#"="'') 8''"#/,782 684(#%<'(+( &98'$."-
#, 6#% 6,'$#",.(-;*(;"',4:'8E #"0"$782, 6#% ;*(;"'($-
.(182 ., 8'3%- (6"#,.%/'%- /.#*<,'')-.  

HM'=(7 7+ B&7#50 5#?,D5>&'@. J(&48;="'') 6#(/"-
;"'8 / *1(/,- -#('8<'(+( "$&6"#%1"'.* ', 6-- ?"06(#(-
;'%- &(?,$,-, 1,&(> 16-20 $+ 0 /=%/4"'%1% 98&.*4,1% 
* 9*';,4:'%E /8;;84 34*'$, ., ;/,',;7).%6,4(2 $%3$%, 
6-8 &1 '%=<" 684(#%<'(+( &98'$."#,. M,$4,;,'') 98&-
.*4 ', 34*'($ ., ;/,',;7).%6,4* $%3$*, , .,$(= 6"#"-
;(6"#,78E'* 68;+(.(/$* ., 68&4)(6"#,78E'%E ;(+4); 0, 

./,#%',1% 0;8E&'>/,4% 0, &-"1,1% / 6(&8?'%$* `,48-
1(/, I.L. [1]. 5&8 (6"#,.%/'8 /.#*<,'') /%$('*/,4% 68; 
0,+,4:'%1 0'"<*4"'')1 0 /%$(#%&.,'')1 '"1?*.,4* 
(35 1+/$+, /'*.#83':(/"''() <% .8(6"'.,4* ',.#8> 
(35 1+/$+, /'*.#83':(/"''().  

N/,#%'% ?*4% #(0;84"'8 ', 2 +#*6%: 1 +#*6,- 3 &(?,$% 
0 8'.,$.'(> '"#/(/(> &%&."1(>, 2 +#*6,- 3 &(?,$% 68&4) 
(6"#,782 6( 6"#"#8078 684(#%<'(2 +84$% 6"#";':(+( &.(/-
?*#, ?4*$,><%- '"#/8/. I(?,$ ?"#*.: * ;(&48; /#,'78 
',.B". C/,$*,78> 0 34*'$, * &(?,$ ;(&48;=*/,4% 68&4) 
/*+4"/(;'(+( -,#<(/(+( ',/,'.,="') (100 + -48?,) 0 
;(;,/,'')1 600 +*1(/%- $*4:($ (1-1 11). !%.(1, /,+, 
$*4:($ 6#%?4%0'( ;(#8/'>/,4, 6%.(18E /,08 2=8. !8&4) 
7:(+( <"#"0 $(='8 25 -/, ;( $8'7) /%6(#(='"'') 34*'$,, 
', 5 -/ /8;$#%/,4% 0,684(#%<'* 98&.*4* 8 0?%#,4% -81*&, 
B( /%;84)/&). !( #"0*4:.,.,1 68;#,-*'$* $*4:($ * $(=-
'8E 6(#782 -81*&* #"$('&.#*>/,4,&: ;%',18$, &6(#(=-
'"'') 34*'$, * /%+4);8 ',68/4(+,#%918<'(+( +#,98$,. 
D#,98$% "/,$*,.(#'(2 ,$.%/'(&.8 34*'$* ?*;*/,4%&) ', 

© L$0M07@(# C., .&$&/#"+ 2., N+$G&'(# F., 2010
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(&'(/8 ;,'%- 6#( $84:$8&.: /18&.*, )$%E 0,4%3,/&) * 
34*'$* <"#"0 6(&48;(/'8 30 -/. 8'."#/,4%. M, ',68/4(-
+,#%918<'(1* +#,98$* 6( (&8 ,?&7%& /8;$4,;,/&) <,& 
68&4) 6#%E(1* 68&4) 6#%E(1* 2=8 / -/., , 6( (&8 (#;%',.-
;"&).$(/%E 4(+,#%91 2=8, )$, 4%3,4,&) / 34*'$*. P*. 
',-%4* +#,98$, ;( (&8 ,?&7%& -,#,$."#%0*H /"4%<%'* 
78H2 <,&.%'%, .(?.( 8'."'&%/'8&.: "/,$*,782 80 34*'$,, , 
&,1, /8;&.,': /8; (&8 ,?&7%& ;( ?*;:-)$(2 .(<$% ', +#,-
98$* /$,0*H ', $84:$8&.: 2=8 * 34*'$*.  

J4) 6(/'(2 -,#,$."#%&.%$% ;%',18$% "/,$*,.(#'(+( 
6#(7"&* 80 34*'$, B84:'(2 2=8, /%0',<,4% ,?&(4>.'* ., 
/8;'(&'* 3/%;$(&.8 "/,$*,782 6( #"0*4:.,.,1 $84:$(&.8 
$*4:($, )$8 /%E34% 80 34*'$, #,0(1 0 2="> . 

!8; ,?&(4>.'(> 3/%;$8&.> 1% #(0*18H1( .* &"#";-
'> $84:$8&.: $*4:($, )$8 0,4%3,>.: 34*'($ 0, $(='%E 
',&.*6'%E 6"#8(; ;#"'*/,''). 58;'(&', 3/%;$8&.: "/,-
$*,782 – 7" /%#,="'" * 6#(7"'.,- /8;'(3"'') $84:$(&.8 
$*4:($, )$8 0,4%3%4% 34*'($ 0, 68/+(;%'% ;( $84:$(&.8 
$*4:($, )$8 0,4%3%4%&) / 34*'$*. 

!,#,4"4:'( 0 /%18#>/,'')1 3/%;$(&.8 "/,$*,782 0 
34*'$, 2=8 /*+4"/(;'(+( &$4,;* 1% /%18#>/,4% 3/%;-
$8&.: 6#(6*4:&82 -81*&* 6( .('$8E $%378. 

!#(6*4:&8) .('$(2 $%3$% ;(&48;=*/,4,&) 0, ;(6(1(-
+(> ?(4>&,, )$%1 3.*<'( 818.*>.: -,#<(/* +#*;$*. S(-
4>&-6(#(4('(/, $*4:$, ?*4, 6#%$#864"', ;(  48&$% 0,-
/;(/=$% 10 &1, 48&$, (?1"="',  ', $8'78 &6"78,4:'%1 
"+*;0%$(1". R"#"0 98&.*4* ;/,',;7).%6,4(2 $%3$% //(-
;%4% ?(4>& 8 &6(&."#8+,4% 0, 018',1% ;(/=%'% 48&$%, 
B( 18&.%.:&) 0(/'8. G"H&.#*/,4% <,&, 0, )$%E ?(4>& * 
$%378 6#(-(;%.: 10 &1, B( 8 H 6($,0'%$(1 6#(6*4:&82 
-81*&* 6( .('$8E $%378. !(;84%/3% ;(/=%'* 48&$% (10 &1) 

', <,& 22 6#(-(;="'') 6( $%378, (.#%1*/,4% 3/%;$8&.: 
6#(6*4:&82 -81*&* 6( .('$8E $%378. 

U&K:,@7+70 5#?,D5>&'@ 7+ XO #M/#"#$&''Y. 5&.,-
'(/4"'(, B( * &(?,$ 0 8'.,$.'(> '"#/(/(> &%&."1(> 
&"#";') .#%/,48&.: "/,$*,782 0 34*'$, 100 + -48?, &$4,-
;,4, 297±9,2 -/. K &(?,$ 0 6"#"#80$(> 684(#%<'(2 +84$% 
6"#";':(+( &.(/?*#, ?4*$,><%- '"#/8/ &"#";') .#%/,-
48&.: "/,$*,782 0 34*'$, 100 + -48?, &$4,;,4, 
300±7,7 -/. N(?.(, /,+(.(18) 684(#%<'(+( &98'$."#, '" 
/64%/,4, ', .#%/,48&.: "/,$*,782 0 34*'$, 2=8 /*+4"/(-
;'(+( &$4,;*. L;"#=,'8 ',1% ;,'8 '" &68/6,;,>.: 0 
;,'%1% Holle 8 &68/,/.., 0, ;,'%1% )$%- 6"#"#80$, 684(-
#%<'(2 +84$% 6"#";':(+( &.(/?*#, ?4*$,><%- '"#/8/ 
6#%&$(#>/,4, "/,$*,78> 0 34*'$,.  

J")$8 /8;18''(&.8 * &(?,$ 0 8'.,$.'(> '"#/(/(> &%&-
."1(> ., * &(?,$ 0 /,+(.(18H> 684(#%<'(+( &98'$."#, 
6#()/4)4%&) * ;%',1878 "/,$*,.(#'(+( 6#(7"&* (#%&.1.). 
K &(?,$ 0 8'.,$.'(> '"#/(/(> &%&."1(> "/,$*,.(#'%E 
6#(7"& 1,H 3 9,0%: 1 9,0,- 6(&.*6(/(+( 0?84:3"'') 
,?&(4>.'(2 8 /8;'(&'(2 3/%;$(&.8 "/,$*,782 (#%&. 2., 3.), 
2 9,0,- "$&6('"'78,4:',, 3 9,0,- $8'7"/(+( &6(#(='"'-
') 34*'$,. K &(?,$ 0 /,+(.(18H> 684(#%<'(+( &98'$."#, 
6#% "/,$*,782 0 34*'$, 2=8 /*+4"/(;'(+( &$4,;* .#%/,-
48&.: 6"#3(2 9,0% 01"'3"', ', 30 -/ 8 &$4,;,H 30 -/. 
N(1* 0, #,-*'($ 7:(+( .#%/,48&.: "$&6('"'78,4:'(2 9,-
0% "/,$*,782 * &(?,$ 0 /,+(.(18H> 684(#%<'(+( &98'$."#, 
0#(&.,H 8 / &"#";':(1* &$4,;,H 120 -/. K &(?,$ 0 /,+(-
.(18H> 684(#%<'(+( &98'$."#, .#".) 9,0, 0?"#8+,H.:&). 
N,$%1 <%'(1, 1% 0,$4><%4%, B( '"(?-8;'(> *1(/(> 
#",480,782 6"#3(2 9,0% "/,$*,782 0 34*'$, 2=8 /*+4"/(;-
'(+( &$4,;* H 7848&'8&.: /(4($(' ?4*$,><%- '"#/8/, )$8 
8''"#/*>.: 684(#%<'%E &98'$."#.  
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U0?.1. !0'+BD(+ &"+(:+SDX K ;,:'(+ 100 / O,DM+ : '+8D",#/+$0ZBDG'D1 ?0?7&BD (##$50'+7 : ?#M+( K D'7+(7'#I 
'&$"#"#I ?0?7&B#I (CE-) 7+ : ?#M+( K 8&$&$DK(#I 8D,#$0G'#X /D,(0 8&$&5'@#/# ?7#"M:$+ M,:(+IG0O '&$"D" (*L-) 
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U0?.2. QM?#,I7'+ ;"05(D?7@ &"+(:+SDX K ;,:'(+ 100 / O,DM+ : '+8D",#/+$0ZBDG'D1 ?0?7&BD (##$50'+7 : ?#M+( K D'7+(7'#I 
'&$"#"#I ?0?7&B#I (CE-) 7+ : ?#M+( K 8&$&$DK(#I 8D,#$0G'#X /D,(0 8&$&5'@#/# ?7#"M:$+ M,:(+IG0O '&$"D" (*L-) 
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U0?. 3. *D5'#?'+ ;"05(D?7@ &"+(:+SDX K ;,:'(+ 100 / O,DM+ : '+8D",#/+$0ZBDG'D1 ?0?7&BD (##$50'+7 : ?#M+( K D'7+(7'#I 
'&$"#"#I ?0?7&B#I (CE-) 7+ : ?#M+( K 8&$&$DK(#I 8D,#$0G'#X /D,(0 8&$&5'@#/# ?7#"M:$+ M,:(+IG0O '&$"D" (*L-) 

 
c( &.(&*H.:&) 3/%;$(&.8 6#(&*/,'') -81*&* 6( ;/,',;7).%6,48E $%378, .( (.#%1,'8 ;,'8 '" 6($,0,4% #80'%78 / 

3/%;$(&.8 6#(6*4:&822 -81*&* * &(?,$ 0 8'.,$.'(> '"#/(/(> &%&."1(> ., * &(?,$ 0 6"#"#80$(> 684(#%<'(2 +84$% 6"#";-
':(+( &.(/?*#, ?4*$,><%- '"#/8/ (#%&.4.). 
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U0?. 4. V"05(D?7@ 8$#8:,@?DX : 5"+'+5SY708+,D1 (0;SD : ?#M+( K D'7+(7'#I '&$"#"#I ?0?7&B#I (CE-) 7+ : ?#M+( 

K 8&$&$DK(#I 8D,#$0G'#X /D,(0 8&$&5'@#/# ?7#"M:$+ M,:(+IG0O '&$"D" (*L-), F±m, n=28) 

 
N,$(=, 1% 6#(,',480*/,4% 018'% 6#(&*/,'') ?(4>&, 

6( ;/,',;7).%6,48E $%378 6(+(;%''( (.,?4.1.) ., (.#%-
1,'8 ;,'8 '" 6($,0,4% &.,.%&.%<'( 0',<*B(2 #80'%78, B( 
&/8;<%.: 6#( .",B( 3/%;$8&.: 6#(&*/,'') ?(4>&, 6( 

;/,',;7).%6,48E $%378 * &(?,$ 0 /,+(.(18H> 684(#%<'(-
+( &98'$."#, 6#,$.%<'( (;',$(/, 0 3/%;$8&.> 6#(&*-
/,'') ?(4>&) 6( ;/,',;7).%6,48E $%378 * &(?,$ 0 8'.,-
$.'(> '"#/(/(> &%&."1(>.  

 
?$;8057  1. L$#8:,@?DY : 5"+'+5SY708+,D1 (0;SD : ?#M+( K D'7+(7'#I '&$"#"#I ?0?7&B#I (CE-) 7+ : ?#M+( 

K 8&$&$DK(#I 8D,#$0G'#X /D,(0 8&$&5'@#/# ?7#"M:$+ M,:(+IG0O '&$"D" (*L-), (F±m, n= 28) 

V"05(D?7@ 8$#?:"+''Y 
M#,I?+ %#/#50''# 

-#M+(0 K D'7+(7'#I '&$"#"#I 
?0?7&B#I (CE-) 

-#M+(0 K 8&$&$DK(#I 8D,#$0G'#X /D,(0 
8&$&5'@#/# ?7#"M:$+ M,:(+IG0O '&$"D" (*L-) 

1 +(;%', (60 -/) 3,6±0,5 4,4±0,8 
2 +(;%', (120 -/) 2,9±0,4 2,1±0,6 
3 +(;%', (180 -/) 2,4±0,5 1,8±0,7 
4 +(;%', (240 -/) 2,1±0,8 2,2±0,5 

 
M,38 ;,'8 H "$&6"#%1"'.,4:'%1 6()&'"'')1 1(.(#-

'(-/,$*,.(#'%- 6(#*3"':, )$8 /%'%$,>.: * -/(#%- 68&4) 
6#(/";"'%- 21 (6"#,.%/'%- /.#*<,':, B( &*6#(/(;=*-
>.:&) ;"'"#/,78H> 684(#%<'(+( &98'$."#, (6,'$#",.(-
;*(;"',4:', #"0"$78), "$&.,+,&.#,4:', /,+(.(18), &.(-
/?*#(/, /,+(.(18)). I,1" /.#,., 6"#3(2 9,0% "/,$*,-
.(#'(+( 6#(7"&*, 68; <,& )$(2 /8;?*/,H.:&) #"7"6.%/', 
#"4,$&,78), 6#%/(;%.: ;( .(+(, B( * .,$%- -/(#%- 34*-
'($ '" ,;,6.*H.:&) ;( (?'H1* /=%.(2 2=8, .%&$ / 34*'$* 
68;/%B*H.:&) [2] 8 /%'%$,H /8;<*..) ;%&$(19(#.* ., 
#(06%#,''), B( / 6(;,4:3(1* 6#%/(;%.: ;( #(0/%.$* 

;"168'+-&%';#(1*. N(1*, 6#% (6"#,.%/'%- /.#*<,'')- 
', 34*'$*, $%3"<'%$* ., 68;34*'$(/8E 0,4(08, -8#*#+,1 
/,#.( /#,-(/*/,.% ',38 ;,'8 8 6(-1(=4%/(&.8 0?"#8+,.% 
6,#,&%16,.%<'* 8''"#/,78> 684(#%<'(+( &98'$."#,.  

*0?'#"(0. 5,+(.(18) 684(#%<'(+( &98'$."#, '" 
/64%/,H ', .#%/,48&.: "/,$*,782 0 34*'$, 2=8 /*+4"/(-
;'(+( &$4,;* ., 018'>H ;%',18$* "/,$*,.(#'(+( 6#(-
7"&* 0 34*'$,, , &,1" /;/8<8 01"'3*H .#%/,48&.: 6"#-
3(2 9,0% "/,$*,782. 

 



50)6-/2% 0/*.-7,"' 8"9")-)*"4$%: 8.$&,";. 13/2010 ~ 23 ~ 

 

 

1. `,4%1(/ I.@., G,;0%-(/&$%E @.!., P"E&"/%< Q.5. G*$(/(;&./( 6( 
Y$&6"#%1"'.,4:'(E -%#*#+%%. – A.: A";%7%',, 1989. – 292 &. 2. Azpiroz F. 
Control of gastric emptying by gastric tone // Dig. Dis. Sci.– 1994. – Vol.39, 
Suppl. 1. – S. 18-19. 3. Holle G.E., Hahn D., Forth W. Innervation of pylorus 
in control of motility and gastric emptying // Am J Physiol. – 1992. – 
Vol. 263, N 2, Pt.1- G. 161-168 4. Lacy B.E., Koch K.L., Crowell M.D. 
Manometry. In book: Schuster M.M., Crowell M.D., Koch K.L. Schuster Atlas 
of Gastrointestinal motility in health and Disease. Second edition. – 

Hamilton-London: BC Decker Inc., 2002. – P.135-150. 5. Netter F.H. 
Netter's Gastrointestinal Anatomy and Motility. Canada: Novartis, 2001. – 72 p. 
6. Wood J.D., Alpers D.H., Andrews P.L.R. Fundamentals of 
neurogastroenterology: basic science. In: Drossman D.A., Talley N.J., 
Thompson W.G., et al, editors. The functional gastrointestinal disorders: 
diagnosis, pathophysiology and treatment: a multinational consensus. 
McLean (VA): Degnon Associates, 2000. – P.31-90. 
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W!) [616.31/.33:612.323]-08-092.9 

H. J0$I(, (+'5. MD#,. '+:(, *. ):O+$?@(01, (+'5. MD#,. '+:(, 
). E&8#$+5+, 5-$ B&5. '+:(  

 
92"$% *-"&)50)1/'D$%: 1+ 50)1/)*-"&+$$%: &)25)$/$1"! 

3-.$&)!)*) #-%9. . E.0"! 9+ .2)! 10%!+-)' *"5)+,%D$)#1" 
 

@"+829A.&" *480* 624"$509&"+,2 -2%&"/ ,-0*$8"+,2, *0#80#$&"/ **.9.&&7) 2&62;2,"-$ 4-","&&"/ 4")40 ").4-$%"8(, 
&$ 682#"4-",./9&0: ,$ 4-",."682#$&&0: +#8$9 <8(&#"*"6" +80%( ( '(-2*. D+,$&"*8.&", '" %2 %;283<.&&7) ,-0*$8"+,2 
624"$509&"+,2 <8(&#"*"6" +"#( %-"+,$1 *)2+, "#+04-"82&(, B(#"%0, N-$5.,08&.:-$)2&"*"/ #0+8",0 ,$ 6.#+(-"&"*0C 
#0+8", * +80%2, '" +*29=0,3 4-" 4"+08.&&7 9.6-$9$52/ #"8$6.&"*0C ,$ &.#"8$6.&"*0C ;28#2* +80%2. ?$#0) =0&"), ,-0*$-
8$ 624"$509&2+,3 4-0%*"90,3 9" -(:&(*$&&7 +80%"*"6" ;$-'1-(, 4"-(<.&&7 -.%0+,.&,&"+,2 ,$ %&0A.&&7 2&,.&+0*&"-
+,2 -.6.&.-$,0*&0C 4-"5.+2*. 

It was investigated the influence of hypoacidity of different duration on evoked by H
+
-K

+
-ATPase inhibitor omeprasole on 

composition of glycoproteins and proteoglycans in gastric mucus in rats. It was established that with increase of duration of 
hypoacidity in gastric mucus in rats the levels of oxiproline, fucosa, N-acetylneuraminic acid and hexuronic acid are enhanced. It 
is witness that degradation of collagenous and noncollagenous proteins of mucus are intensified. Thus long-term hypoacidity 
leads to destruction of mucus barrier, disturbance of resistance and diminishing of intensity of regenerative process.   

 
*?7:8. 5,=4%/%1 $(16('"'.(1 34*'$(/(+( &($* H 

&4%0. I4%0 H &$4,;'(> ;%',18<'(> &%&."1(> $(4(2;'%- 
#(0<%'8/ /%&($(1(4"$*4)#'%- ?8(6(481"#8/, )$, /$4>-
<,H .,$(= '%0:$(1(4"$*4)#'8 (#+,'8<'8 ., 18'"#,4:'8 
#"<(/%'%, 4"E$(7%.%, 4819(7%.% ., 04*B"'%E "68."48E. 
I4%0 /$#%/,H /&> /'*.#83'> 6(/"#-'> 34*'$,, *./(-
#>><% 3,# .(/B%'(> 0,6 11, )$%E 6($#%/,H &4%0(/* ., 
0,-%B,H 22 /8; 1"-,'8<'%- ., -818<'%- 6(3$(;="':: &4%0 
*6(/84:'>H 0/(#(.'* ;%9*08> 8('8/ /(;'> ., /%$('*H 
#(4: 984:.#,, )$%E 0;,.'%E 6#(6*&$,.% 4%3" '%0:$(-
1(4"$*4)#'8 &6(4*$% 8 0,.#%1*H /%&($(1(4"$*4)#'8, 
0($#"1, 6"6&%'. F,-%&'* 9*'$78> 34*'$(/(+( &4%0* 
/%$('*>.: '"$(4,+"'(/8 ?84$%: '"E.#,4:'8 +48$(6#(."2'% 
(9*$(6#(."2'%), $%&48 +48$(6#(."2'% (&8,4(1*7%'% ., 
&*4:9,.(/,'8 +48$(6#(."2'%) ., 6#(."(+48$,'% (+48$(0,-
18'(+48$,'%). N,$(= /,=4%/* #(4: * 0,?"06"<"''8 &.#*$-
.*#'(2 7848&'(&.8 &4%0(/(2 (?(4('$% 34*'$, /%$('*>.: 
$(4,+"'(/8 ?84$% &6(4*<'(2 .$,'%'%, 1,#$"#(1 ;"+#,;,-
782 )$%- H /84:'%E ($&%6#(48'. M, &:(+(;'8 /"4%$, $84:-
$8&.: #(?8. 6#%&/)<"', ;(&48;="''> &$4,;* ., /4,&.%-
/(&."E 34*'$(/(+( &4%0*, )$ 9,$.(#* 0,-%&.*, 0, *1(/ 
+86"#,7%;'(&.8 34*'$(/(+( &($* [3, 7], )$, H (;'8H> 80 
4,'($ 6,.(+"'"0* /%#,0$(/(2 -/(#(?% ;/,',;7).%6,4(2 
$%3$% [1]. M,$(6%<"'8 9,$.% &/8;<,.:, B( ', ".,68 #,'-
':(+( 6"#";#,$(/(+( *#,="'') 34*'$,, ',6#%$4,; .,-
$(+( )$ $%3$(/, 1".,64,08), /.#,<,H.:&) '(#1,4:'%E 
-,#,$."# +48$(0%4>/,''), 8 / 34*'$(/(1* "68."482 0')/-
4)>.:&) $%3$(/8 1*7%'% MUC2 ., MUC4 [4, 5] ., 018'>-
H.:&) &.#*$.*#, +48$(6#(."2'8/ &4%0* [6]. M" 1"'3 /,=-
4%/%1 H ;(&48;="'') 018'% &$4,;* 34*'$(/(+( &4%0* / 
6#(7"&8 #(0/%.$* 6"#";#,$(/%- &.,'8/ 34*'$, ', 9('8 
.#%/,4(2 +86(,7%;'(&.8. M,1% ., 8'3%1% ;(&48;'%$,1% 
6($,0,'(, B( .#%/,4" 6#%+'8<"'') 34*'$(/(2 &"$#"782 
(1"6#,0(4(1 * B*#8/ 6#%0/(;%.: ;( 6"#";#,$(/(+( 
*#,="'') &4%0(/(2 [2, 8, 9]. 

K 0/')0$* 0 7%1 1".(> ;,'(2 #(?(.% ?*4( ;(&48;%.% 
&.,' &4%0(/(+( ?,#'H#* 34*'$, / ;%',1878 0, *1(/ .#%-
/,4(+( 6#%+'8<"'') 34*'$(/(2 &"$#"782 34)-(1 //";"'-
')1 8'+8?8.(#, H+-K+-@NO,0% (1"6#,0(4*. 

HM'=(7 7+ B&7#50 5#?,D5>&'@. J(&48;="'') 6#(/"-
;"'8 ', '"48'8E'%- B*#,--&,17)- 1,&(> 160-200 + 0 ;(-
.#%1,'')1 '(#1,.%/8/ P('/"'782 0 ?8(".%$% G,;% d/#(-
6% 1997 #($*, d/#(6"E&:$(2 $('/"'782 6#( 0,-%&. -#"?"-
.'%- ./,#%', )$8 /%$(#%&.(/*>.:&) ;4) "$&6"#%1"'.,-

4:'%- ., 8'3%- ',*$(/%- 784"E, 0,+,4:'%1 ".%<'%1 
6#%'7%6,1 "$&6"#%1"'.8/ ', ./,#%',-, *-/,4"'%- !"-
#3%1 ',78(',4:'%1 $('+#"&(1 K$#,2'% 0 ?8(".%$% (/"-
#"&"': 2001 #($*), 8'3%- 18=',#(;'%- *+(; ., ',78(',-
4:'(+( 0,$('(;,/&./, * 78E +,4*08. 

M, 6(<,.$* "$&6"#%1"'.* B*#8/ ?*4( 6(;84"'( ', 
8 +#*6. R(.%#% +#*6% B*#8/, /6#(;(/= #80'%- ."#18'8/ 
(.#%1*/,4% ?4($,.(# $4><(/(+( 9"#1"'., &%'."0* &(-
4)'(2 $%&4(.% H+-K+-@NO,0% (1"6#,0(4 ("Sigma", USA) / 
;(08 14 1+/$+ /'*.#83':(<"#"/%''( (//() (;%' #,0 ', ;(-
?*, )$%E #(0<%')4% / 0,2 14 /(;% ;4) 8''H$78E: 1 +#*6, – 
7 ;'8/, 2 +#*6,-14 ;'8/, 3 +#*6,- 21 ;"':, 4 +#*6,-28 ;'8/ 
/8;6(/8;'(. P(='8E 0 <(.%#:(- +#*6 /8;6(/8;,4, $('.#(4:-
', +#*6, B*#8/, )$%1 *6#(;(/= 7, 14, 21 ., 28 ;'8/ //(-
;%4% 0,2 14 /(;% ;4) 8''H$78E. 5 0/')0$* 0 .%1, B( 18= 
/8;6(/8;'%1% ;(&48;=*/,'%1% 6($,0'%$,1% / $('.#(4:-
'%- +#*6,- ./,#%' '" ?*4( &.,.%&.%<'( 0',<*B( /8;18'-
'(&."E, /('% (?'H;'*/,4%&: / (;'* +#*6*. N(?.(, 68&4) 
&.,.%&.%<'(2 (?#(?$% #"0*4:.,.8/ $('.#(4: ;4) $(='(+( 
0 6($,0'%$8/ ?*/ &684:'%1 ;4) /&8- 4 ;(&48;'%- +#*6. 

R"#"0 ;(?* 68&4) (&.,'':(+( //";"'') (1"6#,0(4* 
,?( /(;% 0;8E&'>/,4% "/.,',08> ./,#%' 68; *#".,'(/%1 
',#$(0(1. J4) (78'$% &.,'* &4%0(/(+( ?,#'H#* 34*'$, / 
6#%&.8'$(/(1* &4%08 /%0',<,4% /18&. /84:'(+( ($&%6#(48'*, 
9*$(0%, N-,7".%4'"E#,18'(/(2 ., +"$&*#('(/%- $%&4(..  

L;"#=,'8 #"0*4:.,.% ;(&48;="': 6"#"/8#)4% ', '(#-
1,4:'8&.: #(06(;84* 0, ;(6(1(+(> W ."&.* `,68#(-584$,. 
L&$84:$% ',38 ;,'8 /%)/%4%&) '(#1,4:'( #(06(;84"'8, 6(-
#8/')'') /%?8#($ 6#(/(;%4(&) 0, ;(6(1(+(> t-$#%."#8> 
I.:>;"'., ;4) '"0,4"='%- /%?8#($. G(0#,-(/*/,4% &"#"-
;'H 0',<"'') (A), &.,';,#.'" /8;-%4"'') (SD). J4) ',3%- 
;,'%- 1% 6#%E1,4% #8/"': 0',<*B(&.8 #<0,05. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. 5 #"0*4:.,.8 6#(/"-
;"'%- ',1% ;(&48;="': ?*4( /&.,'(/4"'(, B( //";"'') 
8'+8?8.(#, 6#(.(''(2 6(16% (1"6#,0(4* 6#%0/(;%.: ;( 
6(&.*6(/(+( &.,.%&.%<'( 0',<*B( 0?84:3"'') #8/') /84:-
'(+( ($&%6#(48'* / 34*'$(/(1* &4%0* / ;%',1878 6#(/"-
;"'') "$&6"#%1"'.* – ', 7, 14, 21 ., 28 ;"': (G%&.1). 
!8&4) 28 ;'8/ //";"'') (1"6#,0(4* /18&. ($&%6#(48'* / 
&4%08 0#(&.,/ 0 0,95±0,010 ;( 2,50±0,011 1$1(4:/4, ,?( 
', 163,2% (P<0,001). ]" &/8;<%.: 6#( .", B( 08 0?84:3"'-
')1 .#%/,4(&.8 +86(,7%;'(&.8 34*'$(/(+( &($* /8;?*/,-
H.:&) 6(&%4"'') ;"+#,;,782 $(4,+"'(/%- ?84$8/. 

 

© J0$I( H., ):O+$?@(01 *., E&8#$+5+ )., 2010
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U0?.1. *BD?7 #(?08$#,D': " ;,:'(#"#B: ?,0K: %:$D" 8D?,Y $DK'0O 7&$BD'D" ""&5&''Y #B&8$+K#,: 
*** – P<0,001 6(#8/')'( 0 $('.#(4"1 
 
@',4(+8<'* $,#.%'* &6(&."#8+,4% 6#% /%0',<"''8 /18-

&.* /84:'(2 9*$(0% / 6#%&.8'$(/(1* &4%08. F, *1(/ .#%-
/,4(+( //";"'') (1"6#,0(4* 6($,0'%$% #8/'> 9*$(0% 
0?84:3*/,4%&: ', 7,14, 21 ., 28 ;"': 6(#8/')'( 0 $('.-
#(4"1 (G%&.2). R"#"0 28 ;'8/ 0?84:3*/,/&) /18&. 9*$(0% 

/ 34*'$(/(1* &4%0* 0 3,98±0,110 1$1(4:/4 ;( 
8,24±0,090 1$1(4:/4, ,?( ', 107,0% (P<0,001) * 6(#8/-
')''8 0 $('.#(4"1. ]" /$,0*H ', 68;&%4"'') ;"6(481"-
#%0,782 9*$(6#(."2'8/ &6(4*<'(2 .$,'%'%. 
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U0?.2. *BD?7 Z:(#K0 " ;,:'(#"#B: ?,0K: %:$D" 8D?,Y $DK'0O 7&$BD'D" ""&5&''Y #B&8$+K#,: 
*** – P<0,001 6(#8/')'( 0 $('.#(4"1 
 
5%)/4"'" ', 7, 14, 21 ., 28 ;"': "$&6"#%1"'.* 68;-

/%B"'') / #"0*4:.,.8 +86(,7%;'(&.8 /18&.* N- ,7".%4-
'"E#,18'(/(2 $%&4(.% &/8;<%.: 6#( 8&.(.'* ;"0(#+,'80,-
78> &6(4*<'(.$,'%''%- &.#*$.*# /',&48;($ ;"6(481"#%-
0,782 '"$(4,+"'(/%- ?84$8/-+48$(6#(."2'8/ 8 6#(."(+48$,'8/ 
(G%&.3). M,E/%B%E #8/"': 0#(&.,'') /18&.* N- ,7".%4-
'"E#,18'(/(2 $%&4(.% &6(&."#8+,/&) 68&4) 28 ;'8/ //"-
;"'') (1"6#,0(4*. M, 6(<,.$* "$&6"#%1"'.* 7"E 6($,-

0'%$ &.,'(/%/ 2,90±0,18 1$1(4:/4, , <"#"0 28 ;'8/ 0#8& 
;( 6,12±0,250 1$1(4:/4, ,?( ', 111,0% (P<0,001). L;"-
#=,'8 #"0*4:.,.% /$,0*>.: ', /.#,.* $8'7"/%- 1('(1"-
#8/ /*+4"/(;'(+( $(16('"'.* +48$(6#(."2'8/ * &$4,;8 
34*'$(/(+( 1*7%'*, .(?.( 2- ;"6(481"#%0,78>, 6(&4,?-
4"'') #"0%&."'.'(&.8 (&.,''8- ;( 6#(."(48.%<'%- 9"#-
1"'.8/ 8 0'%="'') 2- 0,-%&'%- /4,&.%/(&."E. 
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N,$(= 68; /64%/(1 .#%/,4(+( //";"'') (1"6#,0(4* 
', 7, 14, 21 ., 28 ;"': 6(&.*6(/( 0?84:3*/,/&) #8/"': 
+"$&*#('(/%- $%&4(. – $(16('"'.8/ 6#(."(+48$,'8/ &6(4*-
<'(2 .$,'%'% &4%0* 34*'$, (G%&.4). M,E/%B8 0',<"'') 
?*4% 68&4) 21 ., 28 ;') //";"''). N,$, <"#"0 21 ;"': 
//";"'') 6($,0'%$ +"$&*#('(/%- $%&4(. 0?84:3%/&) 0 
7,17±0,46 ;( 12,8±0,01 1$1(4:/4, ,?( ', 78,5% (P<0,001), 

, <"#"0 28 ;'8/ ;( 12,78±0,17 1$1(4:/4, ,?( ', 74% 
(P<0,001). L.=", 0#(&.,'') #8/') $(16('"'.8/ 34*'$(/(-
+( &4%0* 6#%0/(;%.: ;( ;"0(#+,'80,782 &6(4*<'(.$,'%''%- 
&.#*$.*# &4%0(/(2 34*'$,, (?*1(/4"'* .#%/,4%1 //"-
;"'')1 (1"6#,0(4*, 6#( B( &/8;<%.: 0?84:3"'') /%/84:-
'"'') 1('(1"#8/, )$8 /-(;).: ;( 2- &$4,;*, 0($#"1, ,7"-
.%4'"E#,18'(/(2 ., +"$&*#('(/%- $%&4(..  
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*** – P<0,001 6(#8/')'( 0 $('.#(4"1 
 
*0?'#"(0. N,$%1 <%'(1, 08 0?84:3"'')1 .#%/,4(&.8 

+86(,7%;'(&.8 34*'$(/(+( &($* 0#(&.,H /18&. ($&%6#(48-
'*, 9*$(0%, N-,7".%4'"E#,18'(/(2 $%&4(.% ., +"$&*#(-
'(/%- $%&4(. / &4%08, B( &/8;<%.: 6#( 6(&%4"'') ;"+#,-
;,782 $(4,+"'(/%- ., '"$(4,+"'(/%- ?84$8/ &4%0*. N,$%1 
<%'(1, .#%/,4, +86(,7%;'8&.: 6#%0/(;%.: ;( #*E'*/,'-
') &4%0(/(+( ?,#'H#*, 6(#*3"'') #"0%&."'.'(&.8 ., 
0'%="'') 8'."'&%/'(&.8 #"+"'"#,.%/'%- 6#(7"&8/. I4%-
0(/, (?(4('$, 34*'$, &.,H ?84:3 /#,04%/(> ;( 1*.,-
+"'8/, / .(1* <%&48 ;( ;82 =(/<'%- $%&4(. ., '8.#(0,18'8/.  

 
1. !#(7"'$( N. Q., U84:$( N. J., [$*?7(/, b. 5. et al. 5%/<"'') &$4,;* 

+48$(6#(."2'8/ 34*'$, 0, *1(/ #80'%- "$&6"#%1"'.,4:'%- /%#,0($  
// 58&'%$ P%2/&:$(+( ',78(',4:'(+( *'8/"#&%.".* 81"'8 N,#,&, `"/<"'$,. 
I"#. S8(4(+8). – 2003. Z 41. – P.116-118. 2. ]%#>$ L.b., S"#"+(/, N.5. 
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/&50/#"7 10+$#&0%5,";$)*) 8+&1)0. EGR-1 ! 1)!#1"; &%3," E.0"! 

50% /&#5/0%2/$1+-($)2. !%0+9&)!)2. &)-"1" 
 
D+,$&"*8.&" %;283<.&&7 .#+4-.+27 ;28#( ,$ )I>L -.9"#+-=(,80*"6" ,-$&+#-0452:&"6" B$#,"-( Egr-1 &$ -$&&2C 

.,$4$C -"%*0,#( .#+4.-0).&,$83&"6" *0-$%#"*"6" #"82,(, *0#80#$&"6" :"9"$5.,$)29") =0 ,-2&2,-";.&%"8 +(83B"-
&"*"E #0+8","E. P;283<.&&7 .#+4-.+2/ Egr-1 * +80%"*2: ";"8"&52 ,"*+,"/ #0<#0 '. 9" -"%*0,#( * &2: (-$A.&3, )"A-
80*" +*29=$,3 4-" :"6" -"83 * %$4(+#( %$C0+&0C ).C$&2%)2* #82,0&0 * 4$,"6.&.%2 *0-$%#"*"6" #"82,(. 

We found significant upregulation of protein and mRNA expression of redox-sensitive transcription factor Egr-1 in the early 
stages of iodoacetamide- or trinitrobenzene sulfonic acid-induced experimental ulcerative colitis. Upregulation of Egr-1 
expression in colonic mucosa before injury development may represent the role of Egr-1 in the cellular homeostasis protection 
during ulcerative colitis. 

 

*?7:8. N#,'&$#%678E'%E 9,$.(# #(&.* #,'':(2 /8;-
6(/8;8 (early growth response-1 (Egr-1)) – 7" ?84($ "#,'-
':(2 /8;6(/8;8", .,$ )$ E(+( "$&6#"&8) ;*=" 3/%;$( ,$.%-
/*H.:&) /"4%$(> $84:$8&.> #80'%- &.%1*48/ (9,$.(#% 
#(&.*, +86($&8)). K &/(> <"#+* Egr-1 &,1, ,?( <"#"0 /0,-
H1(;8> 0 8'3%1% .#,'&$#%678E'%1% 9,$.(#,1% ?"#" 
*<,&.: / "$&6#"&82 6#(-,'+8(+"''%- +"'8/ .,$%- )$ bFGF, 
PDGF-A, PDGF-B, VEGF ., VEGF #"7"6.(#-1/Flt1, B( H 
$#%.%<'%1% / 1"-,'801,- #(0/%.$* E +(H'') /%#,0($ '" 
4%3" 34)-(1 #"+*4)782 ,'+8(+"'"0*, , .,$(= <"#"0 6(-
6"#";="'') ,6(6.(0* $48.%' #80'(+( .%6* [11]. Egr-1 – 
7%'$-0/')0,'%E .#,'&$#%678E'%E 9,$.(#. 58' ',4"=%.: 
;( +#*6% #";($&-<*.4%/%- .#,'&$#%678E'%- 9,$.(#8/, 

,$.%/'8&.: )$%- 0,4"=%.: /8; /'*.#83':($48.%''(+( ?,4,-
'&* 18= 6#(-($&%;,'.,1% ., ,'.%($&%;,'.,1% [3]. JMP-
0/')0*><%E ;(1"' Egr-1 18&.%.: 7%&."2'(/8 0,4%3$%, ($-
&%;,78) )$%- 6( .8(4(/%1 (SH) – +#*6,1 6#%0/(;%.: ;( 
6(#*3"'') 9(#1*/,'') 8'."#-/8'.#,1(4"$*4)#'%- ;%&*-
4:98;'%- 0/')0$8/, $('9(#1,782 1(4"$*4% ?84$, 8 )$ ',&48-
;($, 018' / E(+( .#,'&$#%678E'8E ,$.%/'(&.8 [10].    

!(#*3"'') ($&%;,'.'(+( ?,4,'&* / &.8'78 $%3"<'%-
$, 6#% 0,6,4:'%- 0,-/(#>/,'')- $%3"<'%$, ?*4( 6($,-
0,'( / <%&4"''%- $48'8<'%- ., "$&6"#%1"'.,4:'%- ;(-
&48;="'')- 8 /%0',<,H.:&) (;'%1 80 ".8(4(+8<'%-/8'878-
>><%- 9,$.(#8/ 6#% ;,'8E 6,.(4(+82 [8]. 5 ;(&48;="'')- 
', 1(;"48 /%#,0$% ;/,',;7).%6,4(2 $%3$%, 6($,0,'( 
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#,''H (;( /%'%$'"'') /%#,0$%) 0?84:3"'') .#,'&$#%6-
78E'(2 ,$.%/'(&.8 Egr-1 / &.8'78 ;/,',;7).%6,4(2 $%3-
$%. @/.(#% ;(/"4%, B( 7" H (;'%1 80 "';(+"''%- 0,-%-
&'%- 1"-,'8018/ / 68;.#%178 /'*.#83':($48.%''(+( #"-
;($& +(1"(&.,0* [5]. G(4: #";($&-<*.4%/(+( .#,'&$#%-
678E'(+( 9,$.(#, Egr-1 / 6,.(+"'"08 0,6,4:'%- 0,-/(-
#>/,': $%3"<'%$, 0,4%3,H.:&) '"0')&(/,'%1. A".(> 
;,'(2 #(?(.% ?*4( ;(&48;%.% 018'% "$&6#"&82 Egr-1 / 
.(/&.8E $%378 B*#8/ / #80'%E ."#18' "$&6"#%1"'.,4:-
'(+( /%#,0$(/(+( $(48.*.  

HM'=(7 7+ B&7#50 5#?,D5>&''Y. J(&48;="'') 6#(-
/";"'8 ', B*#,- &,1%7)- 48'82 Sprague-Dawley /,+(> 
160-200 +. j(;(,7".,18;-/%$4%$,'%E /%#,0$(/%E $(48. 
1(;"4>/,4% (;'(#,0(/%1 #"$.,4:'%1 //";"'')1 
0,1 14 6%-+( #(0<%'* E(;(,7".,18;* (Sigma, I`@) #(0-
<%'"'%1 / 1%-'(1* #(0<%'8 1".%47"4>4(0%(Sigma, 
I`@) (7 &1 /8; ,',4:'(+( (./(#*, /%$(#%&.(/*><% +*-
1(/%E $,."."# S8 (Rüsch, M81"<<%',)), $('.#(4:'8E +#*-
68 ./,#%' //(;%4% 0,1 14 1%-+( #(0<%'* 1".%47"4>4(-
0%. 5%#,0$(/%E $(48., /%$4%$,'%E .#8'8.#(?"'0(4 &*4:-
9('(/(> $%&4(.(> (TNBS), 1(;"4>/,4% (;'(#,0(/%1 
#"$.,4:'%1 //";"'')1 0,5 14 6%-+( #(0<%'* TNBS 
(Sigma, I`@) / 50% ".,'(48, /8;6(/8;'( $('.#(4:', 
+#*6, (.#%1*/,4, 0,5 14 50%-+( ".,'(4*. c*#8/ *1"#.-
/4)4% <"#"0 30 -/., 1, 2, ., 6 +(;. 68&4) //";"'') E(;(-
,7".,18;* <% TNBS, /%;,4)4% 7 &1 .(/&.(2 $%3$% /8; 
,',4:'(+( (./(#* ., /8;#,0* 0,'*#>/,4% / #8;$%E ,0(..  

b0(4:(/,'* ;84)'$* .(/&.(2 $%3$% +(1(+"'80*/,4% / 
480*><(1* ?*9"#8 0 ;(;,/,'')1 8'+8?8.(#, 6#(."8',0 
(Sigma, I`@). P('7"'.#,78> 0,+,4:'(+( ?84$* /%18#>-
/,4% 0, 1".(;(1 S#";9(#;, 0 /%$(#%&.,'')1 ',?(#* 
"Bio-Rad ;4) ?84$(/(+( ,',480*" (Bio-Rad, I`@). G(0;8-
4"'') ., /%0',<"'') ?84$* (100 1$+ 0,+.?84$*/0#,0($) 
1".(;(1 5"&."#' ?4(. 6#(/(;%4% / 10% SDS 6(48,$#8-
4,18;'(1* +"48 0 ',&.*6'%1 6"#"'(&(1 ', Hybond-ECL 
'8.#(7"4>4(0'* 1"1?#,'* (Amersham Biosciences, 
I`@) 0+8;'( &.,';,#.'(+( 6#(.($(4* 98#1% Bio-Rad. 
!(48$4(',4:'" ,'.%.84( 6#(.% Egr-1 (1:500; Santa-Cruz 
Biotech., I`@) /%$(#%&.(/*/,4% ;4) /%0',<"'') #8/') 
/8;6(/8;'(+( ?84$* / &.8'78 .(/&.(2 $%3$%, 0 ',&.*6'(> 
8'$*?,78H> 80 /.(#%''%1 HRP-$(''>+(/,''%1 ,'.%.84(1 
(1:3000, Santa-Cruz Biotech., I`@). 580*,480,78> 5"&-
."#' ?4(. 6#(/(;%4% ECL-#",+"'.(1 (Amersham 
Biosciences, I`@).  

GMP 80(4>/,4% / TRIZOL #",+"'.8 (Invitrogen; I`@) 
., (<%B,4% 0 /%$(#%&.,'')1 ',?(#* Clontech 
Laboratories ;4) 6(/'(2 80(4)782 GMP (Clontech 
Laboratories, I`@). !(481"#,0'( 4,'7>+(/* #",$78> 
(!QG) * #",4:'(1* <,&8 6#(/(;%4% 0 /%$(#%&.,'')1 
TaqMan &%&."1% (Applied Biosystems Inc.; I`@) ;4) 
+"'* "gr-1. 5 1$+ 0,+,4:'(+( GMP 0 $(='(+( 0#,0$, ?#,-
4% ;4) $('/"#.,782 1GMP / $JMP 0,&.(&(/*><% MMLV 
.#,'&$#%6.,0* (Invitrogen; I`@) /6#(;(/= 30 -/ 
(t=50oC). J4) !QG * #",4:'(1* <,&8 #",$782 0,+,4:'%1 
(?'H1(1 20 1$4, 1 1$4 6#(;*$.* #"/"#& .#,'&$#%?*/,'-
') 0'H;'*/,4% 0 TaqMan *'8/"#&,4:'(> &*1833> ;4) 
!QG ., &*1833> ;4) "$&6#"&82 +"'8/ (Applied 
Biosystems; I`@). !QG * #",4:'(1* <,&8 6#(/(;%4% ', 
,164898$,.(#8 BioRad iCycler 0, ',&.*6'%1 6#(.($(4(1: 
0/(#(.', .#,'&$#%678) (1 7%$4) – 50oC – 2 -/.; ,$.%/,-
78) Taq 8'+8?8.(#, (1 7%$4), – 95oC- 10 -/.; !QG ,164898-
$,78) (40 7%$48/) – 95oC – 15 &, 60oC – 1 -/. G8/"': 
1GMP ;(&48;=*/,'(+( +"'* /%0',<,4% 0, <%&4(1 *1(/-

'%- (;%'%7: 94*(#"&7"'.'(+( &%+',4*(*1.(;. 94*(#.), 
/%$(#%&.(/*><%  <%&4( *1.(;. 94*(#"&7"'.'(+( &%+',-
4* +"'* GAPDH ;4) &.,';,#.%0,782 /%-8;'(2 $84:$(&.8 
GMP. F18'% "$&6#"&82 /%#,-(/*/,4% 0, #80'%7"> <%&4, 
*1.(;. 94*(#"&7"'.'(+( &%+',4* "$&6"#%1"'.,4:'(2 
+#*6% ;( $('.#(4:'(2 +#*6%.  

I.,.%&.%<'* (?#(?$* #"0*4:.,.8/ 6#(/(;%4% 0, t ."-
&.(1 I.'>;"'.,. J,'8 6#";&.,/4"'8 * /%+4);8 A+),  
n – $84:$8&.: ./,#%' / +#*68. I.,.%&.%<'( 0',<*B(> ;4) 
/&8- 6($,0'%$8/ //,=,4% #80'%7> GT0,05. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. J4) ;(&48;="'') 
#(48 #";($&-<*.4%/(+( .#,'&$#%678E'(+( 9,$.(#* Egr-1 
/ 6,.(+"'"08 0,6,4:'%- 0,-/(#>/,': $%3"<'%$, ',1% 
?*4, (?#,', 1(;"4: E(;(,7".,18;-/%$4%$,'(+( /%#,0-
$(/(+( $(48.*. j(;(,7".,18; – 7" ,4$84*><%E ,+"'., 
)$%E $(/,4"'.'( 0/')0*H.:&) 0 ?84$(/%1% 1(4"$*4,1% 
<"#"0 /0,H1(;8> 0 SH-+#*6,1% 7%&."2'(/%- 0,4%3$8/ ., 
9(#1*H S-,7".,18;( .8("."#. P#81 .(+(, E(;(,7".,18; 
/%$4%$,H /%&',="'') "';(+"''(+( ,'.%($&%;,'.* +4*-
.,.8('* ., 6"#"$%&'" ($%&'"'') 4868;8/ [1]. Nagata M. ., 
8'. [7] 6($,0,4%, B( //";"'') +,&.#(6#(."$.(#, &*$#,-
4:9,.,, )$%E ;8H <"#"0 6(6"#";="'') /%&',="'') "'-
;(+"''%- &*4:98;#%48/ (+4*.,.8('), 0',<'( 01"'3*/,/ 
$48'8<'8 ., 1(#9(4(+8<'8 (0',$% E(;(,7".,18;-
/%$4%$,'(+( /%#,0$(/(+( $(48.*. J(&48;="'') ', 1%3,-, 
* )$%- /8;&*.'8E +"', B( $(;*H ,'.%($&%;,'.'%E 9"#1"'. 
+4*.,.8(' 6"#($&%;,0*, 6($,0,4% 1(#9(4(+8<'8 018'% / 
&.8'78 .(/&.(2 $%3$%, B( /8;6(/8;,>.: $,#.%'8 /%#,0$(/(-
+( $(48.* [2]. N,$%1 <%'(1, E(;(,7".,18;-/%$4%$,'%E /%-
#,0$(/%E $(48. H ,;"$/,.'(> 1(;"44> ;4) ;(&48;="'') 
1(4"$*4)#'(-?8(-818<'%- 018', B( 0,6*&$,>.:&) / $48.%'8 
/ #"0*4:.,.8 0#*3"'') ($&%;,'.'(+( ?,4,'&*.  

j(;(,7".,18;-/%$4%$,'%E /%#,0$(/%E $(48. -,#,$-
."#%0*H.:&) 3/%;$%1 #(0/%.$(1 0,6,4"'') 8 *#,="'') 
.(/&.(2 $%3$%. R"#"0 6 +(;. 68&4) #"$.,4:'(+( //";"'') 
E(;(,7".,18;* 6(18.'8 1,$#(&$(68<'8 018'% / &4%0(/8E 
(?(4('78 * /%+4);8 1,&%/'(+( ',?#)$*, ., 6(/"#-'"/%- 
"#(08E. F 1".(> ;(&48;%.% 018'% "$&6#"&82 Egr-1 ', #,'-
'8- ".,6,- #(0/%.$* "$&6"#%1"'.,4:'(+( /%#,0$(/(+( 
$(48.*, B( 6"#";*>.: /%'%$'"''> /%#,0($ / &.8'78 $%3-
$%, 1% /%;,4)4% .(/&.* $%3$% <"#"0 30 -/., 1, 2 ., 6 +(;. 
68&4) //";"'') E(;(,7".,18;*. 5 #"0*4:.,.8 6#(/";"-
'%- ',1% ;(&48;="': /&.,'(/4"'( /8#(+8;'" 68;/%B"'') 
"$&6#"&82 Egr-1 ?84$* (#%&. 1@). N,$, <"#"0 30 -/. 68&4) 
#"$.,4:'(+( /";"'') E(;(,7".,18;* 7"E 6($,0'%$ ?*/ 
/8#(+8;'( 0?84:3"'%E / 1,3 #,0% /8;'(&'( #8/') "$&6#"&82 
/ $('.#(4:'8E +#*68 B*#8/, )$%1 #"$.,4:'( //(;%4% 1"-
.%47"4>4(0* (#T0,001). 58;6(/8;'(, <"#"0 1, 2 ., 6 +(;. 
"$&6#"&8) Egr-1 ?84$* 6(&.*6(/( 0?84:3*/,4,&:, ;(&)-
+,><% 68$, <"#"0 2 +(;. !(#*3"'') /'*.#83':($48.%''(+( 
($&%;,'.'(+( ?,4,'&* / $48.%',- &4%0(/(2 (?(4('$% .(/-
&.(2 $%3$%, /%$4%$,'" E(;(,7".,18;(1, 3/%;$( 68;/%B*-
/,4( #8/"': 1GMP Egr-1 (#%&. 1S), B( &/8;<%.: 6#( ,$.%-
/,78> 6#(7"&8/ .#,'&$#%6782. N,$ <"#"0 30 -/. 68&4) //"-
;"'') E(;(,7".,18;* #8/"': 1GMP Egr-1 ?*/ 0?84:3"'%E 
/ 24 #,0%, B( &/8;<%.: 6#( 3/%;$%E 0,6*&$ 6#(7"&8/ 
.#,'&$#%6782 7:(+( +"'* 8 1(=" ?*.% ;($,0(1 E(+( /,=4%-
/(2 #(48 / 1"-,'801,- #(0/%.$* *#,="'') / &.8'$% .(/&.(2 
$%3$% 6#% /%#,0$(/(1* $(48.8. !8$ #8/') 1GMP 6#%6,;,/ 
', ."#18' 2 +(;. 68&4) //";"'') E(;(,7".,18;*. R"#"0 
6 +(;., $(4% /=" #(0/%/,4%&: 6(/"#-'"/8 "#(082 / &.8'$% 
.(/&.(2 $%3$%, &6(&."#8+,/&) #80$%E &6,; #8/') 1GMP.  
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U0?.1. ABD'0 &(?8$&?DX MD,(: (Q,*) 7+ BUE) (.) 7$+'?($08SD1'#/# Z+(7#$: Egr-1 " ?,0K#"D1 #M#,#'SD 7#"?7#X (0;(0 %:$D" 
'+ $+''DO &7+8+O $#K"07(: 15#+S&7+BD5- (Q,.) 7+ TNBS-"0(,0(+'#/# "0$+K(#"#/# (#,D7: (*) (1-(#'7$#,@-B&70,S&,I,#K+;  

2 – 30 O".; 3 – 1 /#5.; 4 – 2 /#5.; 5 – 6 /#5. 8D?,Y $&(7+,@'#/# ""&5&''Y 1#5#+S&7+BD5: G0 TNBS; 6 – (#'7$#,@-ZDK. $#K.;  
7 – (#'7$#,@-&7+'#,). Q, * – *&?7&$' M,#7; . – LJU : $&+,@'#B: G+?D. *-$[0,01, "D5'#?'# (#'7$#,@-&7+'#,,  

**- $[0,001, "D5'#?'# (#'7$#,@-B&70,S&,I,#K+, #- $[0,001, "D5'#?'# (#'7$#,@ – ZDK.$#K. 

 
5 ',&.*6'8E &"#82 ',3%- ;(&48;="': 1% 6"#"/8#%4% 

018'% "$&6#"&82 ?84$* Egr-1 ', 8'3%E 1(;"48 "$&6"#%1"'-
.,4:'(+( /%#,0$(/(+( $(48.*, , &,1" TNBS-/%$4%$,'(1* 
/%#,0$(/(1* $(48.8 * B*#8/. TNBS, ', /8;18'* /8; E(;(-
,7".,18;* /%$4%$,H *#,="'') .(/&.(2 $%3$%, <"#"0 +,6-
."'-(6(&"#";$(/,'%E 1"-,'801. J4) 6($#,B"'') 6#(-
'%$'"'') TNBS / $48.%'*, E(+( //(;).: * /%+4);8 50%-+( 
#(0<%'* ".,'(4*. N,$ )$ ".,'(4 H 7%.(.($&%<'%1 ,+"'-
.(1, )$%E &6#%<%')H ($&%;,.%/'%E &.#"& [4], / ',3%- 
;(&48;="'')- 1% /%$(#%&.(/*/,4% ;/8 $('.#(4:'8 +#*6%: 
1 – B*#%, )$%1 #"$.,4:'( //(;%4% 9808(4(+8<'%E #(0-
<%'; 2 – B*#%, )$%1 #"$.,4:'( //(;%4% 50%-/%E #(0<%' 
".,'(4*. [$ 1% ?,<%1( ', #%&. 15 50%-/%E #(0<%' ".,-
'(4* /8#(+8;'( (1,9 #,08/, #T0,001) 0?84:3*/,/ #8/"': 
"$&6#"&82 Egr-1 / &4%0(/8E (?(4('78 .(/&.(2 $%3$% B*#8/, 
/ 6(#8/')''8 0 $('.#(4:'(> +#*6(>, B( (.#%1*/,4, 98-
08(4(+8<'%E #(0<%'. @',480 #8/') "$&6#"&82 Egr-1 / &4%-
0(/8E (?(4('78 .(/&.(2 $%3$% B*#8/ / #80'%E ."#18' 68&-
4) //";"'') #(0<%'* TNBS, 6($,0,/, B( <"#"0 30 -/. 
7"E #8/"': '" /8;#80')/&) /8; $('.#(4:'(2 +#*6%, )$8E 
//(;%4% ".,'(4. @4" /=" <"#"0 1 +(;. #8/"': "$&6#"&82 
Egr-1 ?84$* ?*/ / 1,2 #,0% (#T0,01) /%B%E 0, .,$%E / 
$('.#(4:'8E +#*68, )$8E //(;%4% ".,'(4 ., / 2,3 #,0% 
(#T0,001) – / $('.#(4:'8E +#*68, )$8E //(;%4% 9808(4(+8<-
'%E #(0<%'. M, /8;18'* /8; E(;(,7".,18;-/%$4%$,'(+( 
/%#,0$(/(+( $(48.*, #8/"': "$&6#"&82 Egr-1 ?84$* '" 01"-
'3*/,/&), , ',/6,$% 6#(;(/=*/,/ 0?84:3*/,.%&) <"#"0 
6 +(;. 68&4) //";"'') TNBS. N,$, <"#"0 6 +(;. 7"E #8-
/"': ?*/ / 1,3 #,0% (#T0,01) /%B%E 0, .,$%E / $('.#(4:-
'8E +#*68, )$8E //(;%4% ".,'(4 ., / 2,5 #,0 (#T0,001) – / 
$('.#(4:'8E +#*68, )$8E //(;%4% 9808(4(+8<'%E #(0<%'.  

L.=", (.#%1,'8 ',1% ;,'8 &/8;<,.: 6#( 6#(/8;'* 
#(4: .#,'&$#%678E'(+( 9,$.(#* Egr-1 / 1"-,'801,- #(0-
/%.$* /%#,0$(/(+( $(48.*. `/%;$" 68;/%B"'') #8/') 
"$&6#"&82 Egr-1 / &4%0(/8E (?(4('78 .(/&.(2 $%3$%, B" 
0,;(/+( ;( /%'%$'"'') *#,="':, 1(=4%/( #"6#"0"'.*H 
E(+( #(4: / 0,-%&'%- 1"-,'801,- $48.%'% ., 68;.#%1,''8 
22 +(1"(&.,0*. M, $(#%&.: ',3(+( 6#%6*B"'') H ;,'8 

6#( .", B( ?4($,;, Egr-1 ,'.8&"'&(1 ;( Egr-1 &6#%)4, 
#(0/%.$* ?84:3 ,+#"&%/'%- 7%&.",18'-/%$4%$,'%- /%#,-
0($ ;/,',;7).%6,4(2 $%3$%. S84:3 .(+(, 7"E "9"$. ?*/ 
6(/')0,'%E 08 0'%="'')1 "$&6#"&82 6#(-,'+8(+"''%- 9,$-
.(#8/ #(&.* bFGF, PDGF, VEGF [6]. P#81 .(+( 
Subbaramaiah P. ., 8'. [9]. / ;(&48;="'')- ', $(4('(7%-
.,- 4>;%'%, 6($,0,4% 0?84:3"'') JMP- 0/')0*/,'') Egr-1 
0 6#(1(*."#(1 +"'* 18$#(&(1,4:'(2 6#(&.,+4,';%'&%'-
.,0%-1, 68; ;8H> 9,$.(#* '"$#(0* 6*-4%'-f, B( &6#%)4( 
*./(#"''> 6#(&.,+4,';%'8/ C2, )$8 H /,=4%/%1 ;4) 68;-
.#%1,'') +(1"(&.,0* / &4%0(/8E (?(4('78 $%3"<'%$,.   

*0?'#"(0: 1. C$&6#"&8) ?84$* ., 1GMP #";($&-
<*.4%/(+( .#,'&$#%678E'(+( 9,$.(#* Egr-1 ;(&.(/8#'( 
0?84:3*H.:&) ', #,''8- ".,6,- #(0/%.$* E(;(,7".,18;- 
., TNBS-/%$4%$,'(+( /%#,0$(/(+( $(48.* * B*#8/. 
2. F?84:3"'') "$&6#"&82 Egr-1 / &4%0(/8E (?(4('78 .(/&-
.(2 $%3$% ;( /%'%$'"'') / '8E *#,="':, 1(=4%/( &/8;-
<,.: 6#( E(+( #(4: / 0,6*&$* 0,-%&'%- 1"-,'8018/ $48.%-
'% / 6,.(+"'"08 /%#,0$(/(+( $(48.*. 
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R=2#(*$80, '" 4"%0,0*&" .)"52:&. +4-0:&7,,7 "8B$#,0*&0C 4"9-$%&0#2* ;(9. +(4-"*"9A(*$,0+7 %-"+,$&&7) -2-
*&7 $#,0*$52/ 82*"/ B-"&,$83&"/ ";8$+,2, ,"92 7# &.6$,0*&" .)"52:&. – 4-$*"/ B-"&,$83&"/ ";8$+,2. R,-0)$&2 9$&2 &. 
429,*.-9080 5. 4-04('.&&7, '" *#$%(1 &$ +4.50B2#( %$#"&")2-&"+,.: %$8(=.&&7 B-"&,$83&"6" &."#"-,.#+$ 9" 4-"-
5.+2* .)"52:&"/ "52&#0 "8B$#,0*&0C +,0)(82*. 

We expected that positive subjective assessment of odors would be related to increasing of the left frontal activation whereas 
negative positive subjective assessment of those stimuli would be associated with opposite pattern. Our data have not confirmed 
this suggestion. This may be due to the specialty of the processing of olfactory information. 

 
*?7:8. M>-(/%E ,',480,.(# 4>;%'% 1,H .8&'8 1(#-

9(4(+8<'8 ., 9*'$78(',4:'8 0/')0$% 0 "1(78(+"''%1% 
&.#*$.*#,1% 1(0$*, B( &6#%)H #(0/%.$* "1(78E'%- #",-
$78E 6#% &6#%E')..8 (49,$.%/'%- <%''%$8/. F+8;'( 1(;"-
48 [1] (?(/')0$(/%1 $(16('"'.(1 9*'$78(',4:'(2 &%&."-
1% &6#%E')..) (49,$.%/'%- &.%1*48/ H 1(;,4:'(-
&6"7%98<'8 &"'&(#'8 &.#*$.*#%. M,&.*6'%1 ".,6(1 (?-
#(?$% 0,6,-(/(2 8'9(#1,782 H ,',480 22 ?8(4(+8<'(+( 0',-
<"''), )$%E  0;8E&'>H.:&) "1(78(+"''%1% &.#*$.*#,1% 8 
* ',E6#(&.83(1* /%6,;$* 6(4)+,H * 9(#1*/,''8 (78'$% 
0, 3$,4(> "6(;(?,H.:&) / '" 6(;(?,H.:&)" (approach 
/ withdrawal). 58;6(/8;'( ;( &*<,&'%- *)/4"':, "1(78(-
+"'"0 6"/'%1 <%'(1 6(/')0,'%E 80 ,&%1".#8H> ,$.%/,782 
+(4(/'(+( 1(0$*. N,$, 6#,/, 68/$*4) //,=,H.:&) ?84:3 
""1(78E'(>" / 6(#8/')''8 0 ?84:3 "#,78(',4:'(>" 48/(>. 
S,+,.:1, ;(&48;'%$,1% 6($,0,'(, B( 0',$ &*?'H$.%/'(+( 
6"#"=%/,'') 6(/')0,'%E 80 ,&%1".#8H> ,$.%/,782 9#('-
.,4:'%- (?4,&."E '"($(#."$&,: 6"#"/,=,'') ,$.%/,782 
48/(2 68/$*48 &*6#(/(;=*H.:&) #(0/%.$(1 6(0%.%/'(-
"1(78E'%-, ',.(18&.:, ,$.%/,78) 6#,/(2 – #(0/%.$(1 '"+,-
.%/'(-"1(78E'%- &.,'8/ [2]. N,$8 #"0*4:.,.% ?*4( (.#%1,-
'( 6#% /%$(#%&.,''8 "1(78E'( 0',<*B%- 0(#(/%- ., &4*-
-(/%- &.%1*48/, 1(0$(/%E 6#(7"&%'+ )$%- 0',<'(> 18#(> 
6(/')0,'%E 80 '(/(> $(#(>. 58;(1(, B( (?#(?$, '>-(/(2 
8'9(#1,782, ', /8;18'* /8; 8'9(#1,782 0,0',<"'%- /%B" 
1(;,4:'(&."E, / ?84:38E 18#8 0;8E&'>H.:&) 68;$(#$(/%1% 
&.#*$.*#,1%, )$8 ?"#*.: *<,&.: * 9(#1*/,''8 "1(78E'%- 
&.,'8/ (481?8<', &%&."1,) [3]. 58;6(/8;'( ;( 7:(+(, (49,-
$.%/', 8'9(#1,78) 6(&.*6,H ;( "1(78(+"''%- &.#*$.*# 0 
1"'3%1 <%&4(1 6"#"$4><"': ., * 1"'3 018'"'(1* /%-
+4);8, / 6(#8/')''8 0 0(#(/(>. F/,=,><% ', 7", 6(&.,H 
6%.,''), <% ?*;*.: &6#,/";4%/%1% 0,$('(18#'(&.8 ,&%-
1".#82 1(0$(/(2 ,$.%/,782 ;4) &*?'H$.%/'%- &.,'8/, /%$4%-
$,'%- /64%/(1 ,#(1,.%<'%- <%''%$8/. 

HM'=(7 7+ B&7#50 5#?,D5>&''Y. 5 "$&6"#%1"'.,- 
?#,4% *<,&.: 67 ;(?#(/(4:78/ – &.*;"'.8/ P%2/&:$%- 
5KF8/ /8$(1 /8; 18 ;( 25 #($8/, (?(- &.,."E (24 =8'$% ., 
43 <(4(/8$,), 0 '(#1,4:'(> '>-(/(> <*.4%/8&.> ', 
1(1"'. 6#(/";"'') "$&6"#%1"'.*. J(&48;="'') &$4,-
;,4(&: 0 ;/(- ".,68/. M, 6"#3(1* ".,68 (?&."=*/,'%1 
6#(6('*/,4,&) $,&"., 0 ;"&).% 6#(?8#($, /&"#";%'8 
)$%- ?*4% &1*=$% 984:.#*/,4:'(+( 6,6"#* 80 ','"&"'%-
1% ', '%- "98#'%1% (48)1%: 4,/,';%, #(01,#%'*, 84,'+-
84,'+*, &(&'% ,4:68E&:$(2, 4%1('*, 1').%, ,'8&*, 6(4%'* 
+8#$(+(, .#()';% ., &6%#.(/(2 ',&.()'$% /,4"#8,'% 48-
$,#&:$(2, )$* /('% 6(/%''8 ?*4% #,'=*/,.% 0, &.*6"'"1 
6#%H1'(&.8 6#(6('(/,'%- ,#(1,.8/. M, ;#*+(1* ".,68, 
)$%E 6#(-(;%/ /  8'3%E /8; 6(6"#";':(+( ;"':, 6#(/(-

;%4(&) 6&%-(9808(4(+8<'" ;(&48;="''). !8; <,& ':(+( 
(?&."=*/,'8 0',-(;%4%&) / &6"78,4:'8E "$#,'(/,'8E, 
0/*$(- ., &/8.4(80(4:(/,'8E $,1"#8 * 0#*<'(1* $#8&48 / 
',68/4"=,<(1* &.,'8 80 0,64>B"'%1% (<%1,. J,48 *<,&-
'%$,1 6(/8;(14)4,&) 8'&.#*$78) B(;( 2- 6(/";8'$% 68; 
<,& "$&6"#%1"'.* – 0, $(1,';(> "$&6"#%1"'.,.(#, 
/8;$#%.% 6#(?8#$* ., &6#%E1,.% 0,6,- #"<(/%'%, )$, 
0',-(;%.:&) /&"#";%'8. !#% 7:(1* (?&."=*/,'%1 6#(-
6('*/,4%&) .#% 6#(?8#$%: ;/8 0 (;(#,'.,1% (0,6,-% "98-
#'%- (48E, )$8 0,E')4% 6"#3" ., (&.,''H 18&7" / ."&.8 
/%?(#*) ., (;', 6#(?8#$, 80 984:.#*/,4:'%1 6,6"#(1, 
01(<"'%1 ;%&.%4:(/,'(> /(;(>, )$* /%$(#%&.(/*/,4% 
/ )$(&.8 $('.#(4:'(2. !"#"?8+ "$&6"#%1"'.* 1,/ ',&.*6-
'* &-"1*: 3 -/%4%'% ,;,6.,782 (?&."=*/,'(+( ;( *1(/ 
"$&6"#%1"'.*, 3 -/%4%'% 0,6%&* 9('(/(2 CCD, 3 -/%4%-
'% (;(#(&.%1*4)782 (;8E&'(2 <% *)/'(2). !8&4) 0,$8'<"'') 
78H2 <,&.%'% ;(&48;* *<,&'%$,1 "$&6"#%1"'.* 6#(6('*-
/,4% 0,6(/'%.% &6"78,4:'( #(0#(?4"'%E ?4,'$ [4] ;4) 
(78'$% 0,6,-* 0, E(+( &*?'H$.%/'(> 6#%H1'8&-
.>/'"6#%H1'8&.> ., &*?'H$.%/'(> 3$,4(> ,$.%/,78E'(-
+( /64%/*. 5$,0,', 6#(7";*#, 6(/.(#>/,4,&) .#%<8 – 80 
(;(#,'.(1, )$%E * 6(6"#";':(1* ."&.*/,''8 ?*/ #(018-
B"'%E ', 6"#38E 6(0%782, 80 $('.#(4:'(> 6#(?8#$(> 0 
;%&.%4:(/,'(> /(;(>, ., 0 (;(#,'.(1, )$%E * 6(6"#"-
;':(1* ."&.*/,''8 ?*4( #(018B"'( ', (&.,''8E 6(0%782. 

G"H&.#,78> CCD 6#(/(;%4% 0, ;(6(1(+(> "4"$.#(-
"'7"9,4(+#,9, EEG-16S (MEDICOR, K+(#B%',) * /8;-
/";"'')- Fp1, Fp2, P3, P4, O1, O2, T3, T4 0, 18=',#(;-
'(> &-"1(> 10-20%. K )$(&.8 #"9"#"'.'(+( /%$(#%&.(-
/*/,/&) (?'H;','%E /*3'%E "4"$.#(;. F,#"H&.#(/,', 
CCD ',;,48 68;4)+,4, $(16'>."#'(1* ,',480* 0, ;(6(-
1(+(> &6"78,480(/,'(2 6#(+#,1% ', (&'(/8 ,4+(#%.1* 
3/%;$(+( 6"#"./(#"'') O*#'H. I"#"; 6,#,1".#8/ CCD 
(?<%&4>/,4% &6"$.#,4:'8 6(.*='(&.8 7 <,&.(.'%- ;8,6,-
0('8/: *1 (4.0 – 6.0 D7), *2 (6.0 – 7.5 D7), +1 (7.5 – 9.5 D7), 
+2 (9.5 – 11.0 D7), +3 (11.0 – 13.0 D7), ,1 (13.0 – 20.0 D7) 
., ,2 (20.0 – 25.0 D7). P("9878H'.% ,&%1".#82 (P@) (?<%-
&4>/,4% ;4) *&8- /$,0,'%- <,&.(.'%- ;8,6,0('8/ 0, 9(-
#1*4(> (L – R) / (L + R), ;" L ., R – 6($,0'%$% &6"$.#,-
4:'(2 6(.*='(&.8 /$,0,'%- ;8,6,0('8/ * 48/(1* (L) ., 
6#,/(1* (R) /8;/";"'')-. !(#8/'>/,4% (.#%1,'8 ;4) 
9#('.,4:'%-, .81')'%-, 6(.%4%<'%- ., &$#('"/%- /8;/"-
;"': 0',<"'') P@, #(0#,-(/,'8 ;4) CCD ;( ., 68; <,& 
&6#%E')..) &*?'H$.%/'( 6#%H1'%- ., '"6#%H1'%- 0,6,-
-8/. F ',)/'%- 101 #",$782 ', ,#(1,.%<'8 <%''%$% ?*4( 
(?#,'( 4%3" .8, &*?'H$.%/', (78'$, )$%- &.,'(/%4, +3, 
+4, +5 ,?( -3, -4, -5 (0, 3$,4(> !5). L?&)+% (.#%1,'%- 
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/%?8#($ &.,'(/%4% 21 #",$78) ', '"+,.%/'%E 0,6,- 8 39 – 
', 6(0%.%/'%E. L$#"1( (78'>/,4% 018'% CCD 6#% 
6#";')/4"''8 6#(?8#$% 0 ;%&.%4:(/,'(> /(;(> (n=41). 

F',<*B8&.: /8;18' ;(&48;=*/,'%- 6,#,1".#8/ 6#% 
6(#8/')''8 0,4"='%- /%?8#($ (78'>/,4% 0, $#%."#8H1 
0',$(/%- #,'+(/%- &*1 584$($&(',. J4) 6(#8/')'') '"-
0,4"='%- /%?8#($ 0,&.(&(/*/,4% $#%."#8E A,'',-K8.'8. 
5$,0,'8 6#(7";*#% (?<%&4>/,4%&) * 6#(+#,1'(1* 6,-
$".8 Statgraphics 5.1 (Manugistics, Inc.). 

U&K:,@7+70 5#?,D5>&'@ 7+ XO #M/#"#$&''Y. @',480 
(.#%1,'%- ;,'%- /%)/%/, B( / 784(1* $("9878H'.% ,&%-
1".#82 6($,0'%$8/ CCD '" 0,0',/,4% &*..H/%- 018' 6#% 
&6#%E')..8 0,6,-8/ )$ +";('8<'( (78'"'%- ,#(1,.8/, .,$ 8 
6#(?8#$% 0 ;%&.%4:(/,'(> /(;(>: 0 84 ,',480(/,'%- 
6,# P@ 0',<*B%- 018' 0,0',/,4% 4%3" 7.  

I6#%E')..) "0,6,-*" $('.#(4:'(2 6#(?8#$% 0 ;%&.%-
4:(/,'(> /(;(> &*6#(/(;=*/,4(&) 018',1% P@  
*1-;8,6,0(', 9#('.,4:'%- ., &$#('"/%- /8;/";"':. K 
&.,'8 &6($(> 0',<"'') P@ &/8;<%4% 6#( 6"#"/,=,'') 
*1-,$.%/'(&.8 * 6#,/(1* 4(?'(1* ., 48/(1* &$#('"/(1* 
/8;/";"'')- (/ 6(#8/')''8 0 &%1".#%<'%1%). !8; <,& /%-
$(','') 6#(?% P@ 9#('.,4:'%- /8;/";"': 018'%/ 0',$ 
(p = 0.04), , P@ &$#('"/%- /8;/";"': &.,/ 1"'3%1 0, 
1(;*4"1 (0'%="'') ', 3 %, # = 0.049).  

!(0%.%/', +";('8<', (78'$, ,#(1,.8/ &*6#(/(;=*/,-
4,&) 018',1% P@ &$#('"/%- (?4,&."E * +3 .,  
,1-;8,6,0(',-. K &.,'8 &6($(> /$,0,'8 P@ ?*4% '"+,.%-
/'%1%, B( (0',<,H ?84:3%E #8/"': 6(.*='(&.8 /$,0,-
'%- ;8,6,0('8/ * 6#,/8E 68/$*48. F/,=,><% ', 9808(4(+8-
<'* 8'."#6#".,78> /%&($(<,&.(.'(2 ,$.%/'(&.8, 7" 1(-
=', 8'."#6#".*/,.% )$ &/8;<"'') ?84:3(+( #8/') ,$.%-
/,782 6#,/(68/$*4:'%- /8;/";"':. !8; <,& &6#%E')..) 
,#(1,.8/ &.*68': ,&%1".#82 6(&%4%/&) (', 7 %,  
# = 0.001 ., 5 %, # = 0.012, /8;6(/8;'(), B( &/8;<%.: 
6#( 6(&%4"'') &.*6"') ,$.%/,782 6#,/(2 &$#('"/(2 (?-
4,&.8 $(#% / 6(#8/')''8 0 48/(>.   

I6#%E')..) &*?'H$.%/'( '"6#%H1'%- (;(#,'.8/ .,-
$(= &*6#(/(;=*/,4(&) 6"/'%1% 018',1% ;(&48;=*/,'%- 
6($,0'%$8/. I.,.%&.%<'( 0',<*B8 018'% /8;?*/,4%&) * 
4(?'%- /8;/";"'')- 8 &.(&*/,4%&) &6"$.#,4:'(2 6(.*=-
'(&.8 *1 8 +1-;,6,0('8/. K *1-;8,6,0('8 /8;?*/,4,&) 8'/"-
#&8) P@ (/8; 6"#"/,=,'') 6#,/(+( 4(?'(+( / ?8$ 6"#"/,-
=,'') 48/(+( 4(?'(+( /8;/";"''), # = 0.02), 6(;8?'( ;( 
$('.#(4:'(+( "$&6"#%1"'.*. P@ +1-;8,6,0('* * &.,'8 
&6($(> -,#,$."#%0*/,/ ;(18'*/,'') /$,0,'(2 ,$.%/'(&-
.8 6#,/(2 4(?'(2 (?4,&.8. !8; <,& &6#%E')..) (;(#,'.8/ 
0',$ P@ '" 018'%/&), 6#(." 01"'3%/&) 0, 1(;*4"1 (', 
3 %, # = 0.047). P#81 7:(+(, /8;?*/,4(&) 6(&%4"'') ,&%-
1".#82 * 6(.%4%<'%- /8;/";"'')- / ?8$ 6#,/(2 68/$*48 0, 
6($,0'%$(1 6(.*='(&.8 *2-;8,6,0('* (', 4 %, #= 0.02). 

N,$%1 <%'(1, ,',480 (.#%1,'%- ',1% ;,'%- '" /%-
)/%/ (<8$*/,'(+( "9"$.* 018' ,&%1".#82  9#('.,4:'(2 
,$.%/,782 * ?8$ 48/(2 68/$*48 6#% 6(0%.%/'(-"1(78E'8E 
&.%1*4)782, ., / ?8$ 6#,/(2 68/$*48 – 6#% "1(78E'(-
'"+,.%/'8E, * /8;6(/8;'(&.8 ;( +86(."0% [2]. !(#); 0 7%1, 
&48; /8;18.%.%, B( ',38 ;,'8 ;"B( '" *0+(;=*>.:&) 0 
,/.(#,1% [5], )$8 0',E34% 6"#";?,<*/,'8 ."(#8H> 018'% 
9#('.,4:'(2 ,&%1".#82 6#% &6#%E')..8 6#%H1'%- 8 '"-
6#%H1'%- 0,6,-8/, B(6#,/;,, / +#*68 =8'($ 6(-%4(+( 
/8$*. !"#3" 6%.,''), )$" 1(=" /%'%$'*.% – <% ?*4% /%-
$(#%&.,'8 (49,$.%/'8 &.%1*4% ;(&.,.':( 0',<*B%1% 
;4) .(+(, B(? /64%/,.% ', &*?'H$.%/'* &9"#* (?&."=*-
/,'%-. M,38 6(6"#";'8 #"0*4:.,.% &/8;<,.:, B( (?&."-
=*/,'8 +";('8<'( (78'>/,4% 6#(6('(/,'8 ',1% &.%1*4% 
', &*?'H$.%/'(1* #8/'8 [4], B( 68;./"#;%4(&) 8 ,',480(1 
/,#8,?"4:'(&.8 &"#7"/(+( #%.1* [6]. !()&'%.% 7"E 9,$. 
1(=',, /%-(;)<% 0 /8;(1(&."E 6#( ,',.(18<'* (#+,'80,-

78> #80'%- ,',480,.(#'%- &%&."1. N,$, /8;(1(, B( 0(#(-
/, ., &4*-(/, 8'9(#1,78) ',;-(;).: ;( $(#% /"4%$%- 
68/$*4: <"#"0 &6"7%98<'8 );#, .,4,1*&,, ;,48 0;8E&'>-
H.:&) 22 6#(7"&%'+ '"($(#.%$,4:'%1% &"'&(#'%1% ., 
,&(78,.%/'%1% (?4,&.)1%, 68&4) <(+( #"0*4:.,. /$,0,-
'(2 (?#(?$% ',6#,/4)H.:&) ;( $"#8/'%- (4(?'%-) &.#*$-
.*#, )$8 ,',480*>.: ?8(4(+8<'" 0',<"'') &.%1*48/ ., 9(-
#1*>.: 6#(+#,1* ;8E. M, /8;18'* /8; 7:(+(, (49,$.%/', 
8'9(#1,78) 6(&.*6,H 0;"?84:3(+( ?"06(&"#";':( ;( 
481?8<'%- ("1(78(+"''%-) &.#*$.*# [3], B( (?*1(/4>H 
6#)1%E /64%/ ', 9*'$78(',4:'* ,$.%/'8&.: "1(78(+"'-
'%- 1"-,'8018/. N,$8 ,',.(18<'8 (&(?4%/(&.8 6#%0/(;).: 
;( .(+(, B( '>-(/, 8'9(#1,78) * 1"'3(1* &.*6"'8 (?-
#(?4)H.:&) 9#('.,4:'%1% &.#*$.*#,1%. M, &*?'H$.%/-
'(1* #8/'8 7" 6#()/4)H.:&) * 1"'3(1* &.*6"'8 &/8;(1(-
+( $('.#(4> (49,$.%/'(+( (.(<"'') ., 1"'38E /"#?,48-
0,782 '>-(/%- /8;<*..8/.  

I6#(?*H1( ;,.% 8'."#6#".,78> (.#%1,'%1 ',1% ;,-
'%1, /%-(;)<% 0 ',/";"'%- /%B" 18#$*/,':. L<8$*/,'8 
',1% 018'% 9#('.,4:'(2 ,&%1".#82 &6(&."#8+,4%&) * 
"$&6"#%1"'.,- 0 ;%&.%4:(/,'(> /(;(> ., &*?'H$.%/'( 
'"+,.%/'%1% 0,6,-,1%, 6#%<(1* &.(&*/,4%&) .84:$% 
6(.*='(&.8 *1 ;8,6,0('*. F#(&.,'') 6(.*='(&.8 ;,'(+( 
;8,6,0('* /,=$( ',6#)1* 08&.,/%.% 80 018',1% #8/') ,$-
.%/,782 (arousal) /8;6(/8;'%- ;84)'($ +(4(/'(+( 1(0$*, 
',.(18&.:, 1% 6(/')0*H1( .,$8 018'% 80 ,$.%/,78H> 9*'$-
782 &"4"$.%/'(2 */,+%. !"#"18B"'') = 9($*&* 78H2 ,$.%/-
'(&.8 / 48/* 9#('.,4:'* (?4,&.: 1(=" ?*.% &6"7%98$(> 
(?#(?$% (49,$.%/'(2 8'9(#1,782 8 6(.#"?*H 6(;,4:3%- 
;(&48;="':. L$#81 7:(+(, 018', 9#('.,4:'(2 ,&%1".#82 
6#% &6#%E')..8 '"+,.%/'%- 0,6,-8/ ?*4, 0,#"H&.#(/,', 
&.(&(/'( 6(.*='(&.8 +1-;8,6,0('* CCD. 5$,0,'8 018'% 
&/8;<%4% 6#( 01"'3"'') #8/') /$,0,'(2 ,$.%/'(&.8 * 6#,-
/8E 68/$*48 8, )$B( #(0+4);,.% '%0:$(<,&.(.'* <,&.%'*  
+-;8,6,0('* )$ 6#()/ '",$.%/'(+( &.,'* +(4(/'(+( 1(0$*, 
.( 6"/'%1 <%'(1 &*6"#"<%4% /%-8;'8E 1(;"48. M, /8;18'* 
/8; '"+,.%/'%- 0,6,-8/, &6#%E')..) &*?'H$.%/'( 6#%H1'%- 
(;(#,'.8/ &*6#(/(;=*/,4(&) 018',1% ,&%1".#82 &$#('"-
/%- (?4,&."E, 6#%<(1* 6#()/4)4(&) 7" '" * ;%',1878 
'%0:$(<,&.(.'(2 <,&.%'% &6"$.#* CCD, , /8;'(&'( /%&($(-
<,&.(.'(2 E(+( <,&.%'% – +3 ., ,2, B( 8'."#6#".*H.:&) 
',1% )$ &/8;<"'') 6"/'(+( 0#(&.,'') #8/') ,$.%/,782 
6#,/(2 68/$*48. 58;6(/8;'( ;( 1(;"48 5. U"44"# [2], 7" H 
&/8;<"'')1 ?84:3(+( #8/') '"&6"7%98<'(2 ,$.%/,782, )$, 
&*6#(/(;=*H "1(78E'" /%#,="''). I48; 0,0',<%.%, B( 
6"/'%E /8;&(.($ (?&."=*/,'%- ;8E&'( -,#,$."#%0*/,/ 
6#(6('(/,'8 6(0%.%/'8 ,#(1,.% )$ ,$.%/*><8 [4]. 

*0?'#"#(. C1(78E'8 6#(7"&%, (?*1(/4"''8 /64%/(1 
(49,$.%/'(2 8'9(#1,782, 1,>.: 8'38 0,$('(18#'(&.8 0,4*-
<"'') 9#('.,4:'(+( '"($(#."$&,, '8= "1(78E'8 6#(7"&%, 
6(/')0,'8 0 ,',480(1 0(#(/(2 ,?( &4*-(/(2 8'9(#1,782. 
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D0*=.&" %)2&0 -2*&7 ,-0*"A&"+,2 ( '(-2* 42+87 C-"&2=&"6" +"52$83&"6" +,-.+(. D0#"-0+,$&" $9$4,"*$&( 987 '(-
-2* ).,"90#( +"52$83&"6" +,-.+(, * 7#2: 4-",76") '"9.&&0C %""+"52$83&0C #"&,$#,2* ( ,*$-0& *+,$&"*8E1,3+7 
4.*&2 21-$-C2=&2 *29&"+0&0, 4-0 53")( "90& % 4$-0 '(-2* &$;(*$1 9"+*29( 4.-.)"6, * 2&<0: – 4"-$%"#. D+,$&"*8.&", '" ( 
,*$-0&, '" )$80 9"+*29 4.-.)"6 %$6$83&0: -2*.&3 ,-0*"A&"+,2 &. *29-2%&71,3+7 *29 -2*&7 #"&,-"8E, ,"92 7# -2*.&3 
+"52$83&"/ ,-0*"A&"+,2 %).&<(1,3+7. S ,*$-0&, '" )$80 9"+*29 4"-$%"# +4"+,.-26$*+7 429*0'.&&7 -2*&7 +"52$83&"/ 
,$ ";()"*8.&"/ ,-0*"A&"+,2, ,"92 7# -2*.&3 %$6$83&"/ ,-0*"A&"+,2 &. *29-2%&7*+7 *29 ,*$-0& % 9"+*29") 4.-.)"6. 
F"A&$ %-";0,0 *0+&"*"#, '" %)2&0 4"*.92&#0 +4"+,.-26$E,3+7 &. 80<. ( 4.-.)"A.&0C, $8. 2 ( ,*$-0& % 9"+*29") 4.-
-.)"6, C"=$ 52 %)2&0 )$E,3 &. 80<. #283#2+&2, $ 2 7#2+&2 *29)2&&"+,2. 

Changes in anxiety level were measured in rats subjected to chronic social stress. Novel adapted social stress model was 
used that allows rats to ascertain their zoosocial relation so that one of the rats obtains experience of winning and another – 
became a loser. After chronic social stress anxiety changes in different way in rats with experience of winning or losing. General 
anxiety in rats with experience of winning doesn't differ from control animals, whereas level of social anxiety even decreases. 
Increasing of social and conditioned anxiety was observed in animals with experience of losing, but level of general anxiety 
didn't vary from rats with experience of winning. One can conclude that changes in behavioral activity and anxiety level observe 
in both "winners" and "losers", and these changes have qualitative, but not just quantitative character.  

 
*?7:8. I(78,4:'%E &.#"& H (;'%1 0 ',E?84:3 #(06(-

/&>;="'%- 9,$.(#8/ #(0/%.$* #80'(1,'8.'%- 6&%-8<'%- 
., '"#/(/%- 6(#*3"':, / .(1* <%&48 #(04,;8/ ,;,6.,782 
.,$%- )$ &.,' 68;/%B"'(2 .#%/(='(&.8, ;"6#"&%/'(6(;8-
?'8 6(#*3"''), .(B( [1]. F,0/%<,E 018'% 6(/";8'$% 68&4) 
&.#"&* 6(/')0*>.: 0 ;(&/8;(1 6(#,0($ 6#(.)+(1 &(78,-
4:'(+( &.#"&*, '" 0/"#.,><% */,+% ', ./,#%', B( 1,4% 
;(&/8; 6"#"1(+ [2]. P#81 7:(+(, ?84:38&.: ;(&48;'%$8/ 
/%$(#%&.(/*>.: 1(;"48 &(78,4:'(+( &.#"&* / )$%- "$&-
6"#%1"'.,.(#(1 ',6"#"; /%0',<"'8 "6"#"1(=78" ., "6"-
#"1(="'8". M,6#%$4,;, 7" #80'(1,'8.'8 1(;%98$,782 1(-
;"48 $('948$.*, $(4% / $48.$* ;( ?84:3(+( 0, 1,&(> 8 
.,$(+( B( 6#(=%/,H 0 &,1$(> B*#, (#"0%;"'.) /18B,-
>.: 1"'3(+( B*#,, )$%E ',6"#"; H &(78,4:'( 6"#"1(-
="'%1 (8'.#*;"#) [3]. J,', 1(;"4: ;(0/(4)H <8.$( 6(;8-
4%.% B*#8/ ', "6"#"1(=78/" ., "6"#"1(="'%-", (;',$ '" 
;(0/(4)H /#,-(/*/,.% 8';%/8;*,4:'(-.%6(4(+8<'8 (&(?-
4%/(&.8 B*#8/, )$8 /64%/,>.: ', ',?*..) &.,.*&* "6"#"-
1(=7)" 8 "6"#"1(="'(+(". 5 ',3(1* ;(&48;="''8 1% 
/%$(#%&.(/*/,4% 1".(;%$* &(78,4:'(+( &.#"&*, B( ',-
;,H (?(1 0 6,#% B*#8/ 1(=4%/8&.: &.,.% "6"#"1(=7"1" 
<% '" /&.*6,.% / ,+('8&.%<'8 $('.,$.%. N,$%E 6(/.(#>-
/,'%E 6#(.)+(1 14 ;8? ;(&/8; 6#%0/(;%.: ;( 9(#1*/,'-
') 6"/'(+( 6(/";8'$(/(+( &."#"(.%6*.  

!#% 7:(1* (78'$, 6(/";8'$(/%- #",$78E 6#(/(;%4,&: 
0 /%$(#%&.,'') ."&.8/, B( ;(0/(4)>.: '" 4%3" (78'%.% 
0,+,4:'%E #8/"': .#%/(='(&.8, , ?84:3 &6"7%98<'( /%-
0',<%.% ($#"18 ,&6"$.% .#%/(='(&.8, B( 1(=*.: 018'>-
/,.%&: 68; /64%/(1 &(78,4:'(+( &.#"&*. L.=", 1".(> 
',3(2 #(?(.% ?*4( (78'%.% #8/"': 0,+,4:'(2, &(78,4:'(2 
., (?*1(/4"'(2 .#%/(='(&.8 * B*#8/ 0 #80'%1 ;(&/8;(1 
&(78,4:'%- /0,H1(;8E. 

HM'=(7 7+ B&7#50 5#?,D5>&'@. J(&48;="'') ?*4( 
6#(/";"'( ', 56 ?84%- &,17)- B*#,- 1,&(> 280±47 + ', 
6(<,.$* "$&6"#%1"'.*, B( *.#%1*/,4%&: / &.,';,#.'%- 
*1(/,- /8/,#8> 0 /84:'%1 ;(&.*6(1 ;( /(;% ., 2=8. 5&8 
1,'86*4)782 0 ./,#%',1% 6#(/(;%4%&: * /8;6(/8;'(&.8 ;( 
?8(".%<'%- '(#1. !#(.)+(1 "$&6"#%1"'.* ./,#%' 0/,-
=*/,4% 6"#8(;%<'( ;4) $('.#(4> /,+%. M, 6(<,.$* "$&-
6"#%1"'.* /&8- ./,#%' ."&.*/,4% * ."&.,- "58;$#%." 
6(4"" ., "R(#'(-?84, $,1"#,". !8&4) ."&.*/,'') B*#% 
?*4% #,';(180(/,'( 6(;84"'8 ', 2 +#*6%:  

b +#*6* (n=20) &$4,4% ./,#%'%, )$8 &4*=%4% $('.#(-
4"1. N/,#%'% 78H2 +#*6% /6#(;(/= ;(&48;="'') *.#%1*-
/,4%&: / &.,';,#.'%- *1(/,- /8/,#8> ., '" 1,4% ;(&/8-
;* &(78,4:'%- /0,H1(;8E 

bb +#*6* (n=36) *./(#>/,4% ./,#%'%, B( 1,4% ;(&/8; 
;82 &(78,4:'(+( &.#"&* 6#(.)+(1 14 ;'8/. !8&4) 0,$8'<"'-

') 6"#8(;* &.#"&* B*#8/ bb +#*6% ;84%4% ', ',&.*6'8 68;-
+#*6%: ;( 68;+#*6% bb-w ',1% ?*4% /8;'"&"'8 B*#%, B( 
1,4% ;(&/8; 6"#"1(+, ;( 68;+#*6% II-l – B*#%, B( 1,4% 
;(&/8; 6(#,0($ ., ;( 68;+#*6% II-c – .,$ 0/,'8 "$(16#(18-
&'8 B*#%", )$8 '" /&.*6,4% / ,+('8&.%<'* /0,H1(;8>. 

!#(7";*#, &(78,4:'(+( &.#"&* [4], /%$(#%&.,', / 
;,'(1* ;(&48;="''8, ?*4, (#+,'80(/,', .,$%1 <%'(1, 
B( 0, 5 ;'8/ ;( 6(<,.$* &.#"&* B*#% #(018B*/,4%&: * 
8';%/8;*,4:'%- $48.$,- ;4) 0')..) 6(6"#";':(+( &(78,-
4:'(+( ;(&/8;*. !8&4) 7:(+( ', (;'* ;(?* B*#8/ 6#%?4%-
0'( (;',$(/(2 /,+% #(018B*/,4% 6,#,1% * $48.$,- 0 6#(-
0(#(> 64"$&%+4,&(/(> 6"#"+(#(;$(> 0 (./(#,1%, )$, 
',;,H 1(=4%/8&.: /80*,4:'(+( ., '>-(/(+(, ,4" '" 98-
0%<'(+( $('.,$.8/. M,&.*6'(+( ;') $(=', 6,#, B*#8/ 
0,0',/,4, ',&.*6'%- 1,'86*4)78E: ,;,6.,78E'%E 6"#8(; 
– 3 -/, 0')..) 6"#"+(#(;$% ', 10 -/ ;4) &(78,4:'%- /0,-
H1(;8E. !#(.)+(1 10--/%4%''(+( 6"#8(;* 68;#,-(/*/,-
4%&: $84:$8&.: *&683'%- ,.,$ * $(='(+( B*#,, $84:$8&.: 
&,;($ ', 6,#.'"#,. K&683'(> ,.,$(> //,=,4% 0,/,4>-
/,'') B*#, ', &6%'* 8 *.#%1*/,'') E(+( / .,$(1* 6(-
4(="''8 ?84:3" 3-4 &"$. N,$, &-"1, 6(/.(#>/,4,&: $(-
="' ;"': 6#(.)+(1 14 ;8?. N,$%1 <%'(1 $(='%E B*# 
6#(.)+(1 ;(&/8;* &(78,4:'%- /0,H1(;8E 1,/ #8/'%E 
3,'& &.,.% )$ 6"#"1(=7"1, .,$ 8 6"#"1(="'%1. N/,#%-
'% B( 1,4% 10 8 ?84:3" 6"#"1(+ ,?( 6(#,0($ /%0',/,-
4%&: /8;6(/8;'( B*#,1% 0 ;(&/8;(1 6"#"1(+ ,?( 6(#,-
0($. N/,#%'% 0 #8/'(> $84:$8&.> 6"#"1(+ ., 6(#,0($ ,?( 
.,$8 B( '" 6#()/4)4% ,+('8&.%<'%- /0,H1(;8E /%0',<,-
4%&: )$ $(16#(18&'8 ./,#%'%.  

!8&4) &(78,4:'(+( &.#"&* ,?( 68&4) /8;6(/8;'(+( 
6"#8(;* ;4) $('.#(4:'(2 +#*6% /&8- B*#8/ 6(&48;(/'( 
."&.*/,4% *:  

U#"&.(6(;8?'(1* 6#%68;').(1* 4,?8#%'.8 (U!Q). 5 
U!Q B*#, ', 5 -/. #(018B*/,4% ', 6#%68;').8E  
U-6(;8?'8E ,4"2 ., (78'>/,4% 0,+,4:'%E #8/"': .#%/(=-
'(&.8 8 ;(&48;'%7:$(2 ,$.%/'(&.8. J4) (78'$% ?"06(&"#"-
;':(+( "9"$.* &(78,4:'%- /0,H1(;8E B*#8/ bb +#*6% ."&-
.*/,4% / U!Q <"#"0 30-/ 68&4) (&.,'':(+( ;(&/8;* &(78-
,4:'(+( &.#"&*, , B*#8/ b +#*6% 6#%?4%0'( / .(E =" <,& 
;(?%, B( 8 ./,#%' bb +#*6%.  

N"&.8 &(78,4:'%- /0,H1(;8E, $(4% "$&6"#%1"'.,4:', 
./,#%', 6(18B,4,&) * $48.$* 0 8'3%- B*#(1 (8';%9"#"-
'.'%1). !#% 7:(1* (78'>/,4% #8/"': &(78,4:'(2 .#%/(-
='(&.8. !($,0'%$(1 68;/%B"'(+( #8/') .#%/(='(&.8 
//,=,4% 0'%="'') ,$.%/'(&.8 "$&6"#%1"'.,4:'(+( B*-
#, ',6#,/4"'(2 ', 8';%9"#"'.'(+( B*#,. J(;,.$(/( 0, 
$84:$8&.> /&.,/,': ', 0,;'8 4,6% (78'>/,4% #8/"': ;(-
&48;'%7:$(2 ,$.%/'(&.8.  

© L+O#,@G&'(# *., 2:(+,&'(# R., !+'0,#" -., F+(+$G:( F., 2010
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N"&.8 0,-%&'(+( #%..) (FG ."&.) – ./,#%', #(018B*-
/,4,&) * &.,';,#.'8E $48.78, 0 (;'8H2 80 &.8'($ )$(2 /%-
&.*6,/ 1".,4"/%E &.#%="': ', )$%E 6(;,/,/&) &.#*1 
6#%?4%0'( 1 1@. c*# (.#%1*/,/ *;,# &.#*1(1, )$ 6#,-
/%4(, <"#"0 1-3 -/ 68&4) #(018B"'') / $48.78. !8&4) 
7:(+( 6#(.)+(1 10 -/ (78'>/,4% <,& #%..) 1,."#8,4* 
68;&.%4$% ., /%&(.* 0,#%.(+(. G%..) * ',6#)1$* '"?"0-
6"<'(+( 6#";1".* H /%;(&6"7%98<'(> #",$78H> +#%0*-
'8/ * /8;6(/8;: ', ',)/'8&.: 0,+#(04%/(+( (?'H$.*. J,-
'%E ."&. ;(0/(4)H (78'%.% #8/"': (?*1(/4"'(2 .#%/(-
='(&.8 0, .#%/,48&.> #%..), , .,$(= /%0',<%.% &.%4: 
6#%&.(&*/,'') ./,#%'% (,$.%/'%E/6,&%/'%E) 0, ',)/-
'8&.> <% /8;&*.'8&.> #",$782 #%..) )$ .,$(2.  

I.,.%&.%<'%E ,',480 (.#%1,'%- ;,'%- 6#(/(;%4% 
0, ;(6(1(+(> 6#(+#,1% Statistica 7.0. F, $#%."#8H1 
`,68#(-K84$, /%0',<%4%, B( ;,'8 6(/";8'$(/(2 ,$.%/-
'(&.8 ',4"=,.: ;( '"'(#1,4:'( #(06(;84"'%-. N(1* 78 
;,'8 ,',480*/,4% 0, ;(6(1(+(> '"6,#,1".#%<'%- $#%-
."#82/ A,'',-K8.'8 ., P#*&$,4,-K(48&,. P#%.%<'%E #8-
/"': 0',<*B(&.8 6#% 6"#"/8#78 &.,.%&.%<'%- +86(."0 
6#%E1,4% #8/'%1 0,05. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. @',480 ;,'%- ."&.*-
/,'') * ."&.,- "58;$#%." 6(4"" ., "R(#'(-?84, $,1"#," ;( 
6(<,.$* 6#(7";*#% &(78,4:'(+( &.#"&* '" /%)/%/ &*..H-
/(2 #80'%78 18= 6(/";8'$(/(> ,$.%/'8&.> ., #8/'"1 .#%/(-
='(&.8 * B*#8/, )$8 / 1,E?*.':(1* 1,4% ;(&/8; 6"#"1(+ 
., 6(#,0($. S*4( /%)/4"'(, B( * B*#8/, )$8 / 1,E?*.':(-
1* 1,4% ;(&/8; 6(#,0($, #8/"': ;(&48;'%7:$(2 ,$.%/'(&.8 
* ."&.8 "58;$#%." 6(4"" 0, 6($,0'%$(1 $84:$(&.8 /&.,/,': 
', 0,;'8 4,6% ?84) &.8'$% ?*/ ;(&.(/8#'( 1"'3%E (#=0,02) 
/ 6(#8/')''8 0 B*#,1% 0 ;(&/8;(1 6"#"1(+.  

5,=4%/( 68;$#"&4%.%, B( /,+, ./,#%' / ',3(1* ;(-
&48;="''8 ;%',18<'( 018'>/,4,&) * #80'%- +#*6 8 / #80'8 
9,0% "$&6"#%1"'.*. M, 6(<,.$* "$&6"#%1"'.* /,+, ./,-
#%' * 68;+#*6,- '" /8;#80')4,&: &.,.%&.%<'( 0',<*B". 
!#% 0/,=*/,''8 ./,#%' 68&4) 0,$8'<"'') 6"#8(;* &.#"&* 
/%)/4"'( &.,.%&.%<'( 0',<*B* #80'%7> * /,08 ./,#%' 0 
;(&/8;(1 6"#"1(+ (68;+#*6,) ., 6(#,0($ (). !#% 7:(1* 
./,#%'% 68;+#*6% bb-w ;(&.(/8#'( ?84:3" (#=0,003), '8= 
./,#%'% 68;+#*6% II-l. P#81 7:(+(, 6#%#8&. /,+% * ./,#%' 0 
;(&/8;(1 6"#"1(+ ?*/ ;(&.(/8#'( /%B%1 (#=0,01), '8= 
',/8.: /8;6(/8;'%E 6#%#8&. * $('.#(4:'%- ./,#%'. 

!#% ."&.*/,''8 * U#"&.(6(;8?'(1* 6#%68;').(1* 4,-
?8#%'.8 (U!Q) ?*4( /%)/4"'(, B( * B*#8/ 0 ;(&/8;(1 
6"#"1(+ ., * $(16#(18&'%- ./,#%' $84:$8&.: *#%',78E 
?*4, ;(&.(/8#'( /%B(> (#=0,03 ., #=0,03 /8;6(/8;'() / 
6(#8/')''8 0 $('.#(4:'%1% B*#,1%. L;',$ 6#% 7:(1* 
1% '" /%)/%4% ;(&.(/8#'(2 #80'%78 * #8/'8 0,+,4:'(2 .#%-
/(='(&.8 18= B*#,1% #80'%- +#*6.  

K ."&.8 &(78,4:'%- /0,H1(;8E * B*#8/ 68;+#*6 bb-w ., 
II-c 0?84:3*/,/&) <,& $('.,$.8/ 0 8';%9"#"'.'%1 B*#(1 
(#=0,00006 ., #=0,001 /8;6(/8;'() / 6(#8/')''8 0 $('.-
#(4:'%1% ./,#%',1%. P#81 .(+(, /8;18<,4(&: 01"'3"'') 
;(&48;'%7:$(2 ,$.%/'(&.8 0, 6($,0'%$(1 $84:$(&.8 /&.,-
/,': ', 0,;'8 4,6% * B*#8/ bb-w 68;+#*6% (#=0,001),  
II-l (#=0,0004) ., II-c (#=0,0007) 68;+#*6. 5%)/%4(&), B( 
B*#% 0 ;(&/8;(1 6"#"1(+ 1,4% &.,.%&.%<'( 0',<*B" 
?84:3* .#%/,48&.: $('.,$.8/ 0 8';%9"#"'.'%1 B*#(1 
(#=0,01) ., ?84:3* $84:$8&.: /&.,/,': ', 0,;'8 4,6% 
(#=0,02) / 6(#8/')''8 0 ./,#%',1 bb-l 68;+#*6%.  

5 ."&.8 0,-%&'(+( #%..) '" ?*4( /8;18<"'( ;(&.(/8#-
'%- /8;18''(&."E * <,&8 ,?( /%&(.8 0,#%/,'') "4"$.#%98-
$(/,'(+( &.#%=') 18= B*#,1% #80'%- 68;+#*6. L;',$ ?*4( 
/%)/4"'( /8;18''(&.8 18= +#*6,1% * &68//8;'(3"''8 ./,-
#%' B( ;"1('&.#*/,4% 6(/";8'$* 0,#%/,'') &.#%=') ., 
.,$%1%, B( '" 0,#%/,4% &.#%="': 6#(.)+(1 /&:(+( 6"#8-
(;* ."&.*/,''). 5 $('.#(4:'8E +#*68 30% (6 0 20 B*#8/) 
B*#8/ 0,#%/,4% &.#%="': 6#(.)+(1 ."&.*, &"#"; B*#8/ 0 
;(&/8;(1 6"#"1(+ 0,#%/,4% &.#%="': 3 0 10 B*#8/ (30%), 

.(;8 )$ .84:$% 1 0 11 (9%) B*#8/ / 68;+#*68 B*#8/ 0 ;(&/8-
;(1 6(#,0($ 0,#%/,4% &.#%="':. I"#"; $(16#(18&'%- 
./,#%' '" ?*4( =(;'(+( B*#,, )$%E ;"1('&.#*/,/ 6(/"-
;8'$* 0,#%/,'') &.#%='). P#81 .(+(, * B*#8/ 68;+#*6% II-w 
&6(&."#8+,4,&) ."';"'78) ;( ?84:3(2 .#%/,4(&.8 #%..) 
(#=0,08) * 6(#8/')''8 0 ./,#%',1% II-l 68;+#*6%.  

L.#%1,'8 #"0*4:.,.% /$,0*>.: ', +"."#(+"''8&.: 
018' #8/') .#%/(='(&.8 68&4) &(78,4:'(+( &.#"&*, B( 
;(/(;%.: '"(?-8;'8&.: ."&.*/,'') ./,#%' * ?,.,#"2 ."&-
.8/ ;4) ?84:3 6(/'(2 -,#,$."#%&.%$% 6(/";8'$(/%- 0#*-
3"': 68&4) &.#"&*. I48; 0,0',<%.%, B( ',1% 6#,$.%<'( 
'" /%)/4"'( #80'%78 * #8/'8 0,+,4:'(2 .#%/(='(&.8 18= 
B*#,1% 0 ;(&/8;(1 6"#"1(+ ., 6(#,0($, B( 1(=" &/8;-
<%.% 6#( '"&9(#1(/,'8&.: 6"/'(+( 6(/";8'$(/(+( #"6"-
#.*,#* "6"#"1(=7)" ., "6"#"1(="'(+(". @4" ',)/'8&.: 
/8;18''(&."E * ."&.,- &(78,4:'(2 ., (?*1(/4"'(2 .#%-
/(='(&.8 ;(0/(4)H 6#%6*&.%.% &6"7%98<'%E /64%/ &(78-
,4:'%- /0,H1(;8E ', ($#"18 ,&6"$.% .#%/(='(&.8. F?8-
4:3"'') .#%/,4(&.8 $('.,$.8/ * ."&.8 &(78,4:'%- /0,H-
1(;8E * ./,#%' 68;+#*6% II-w 1(=', 6()&'%.% 01"'3"'-
')1 #8/') &(78,4:'(2 .#%/(='(&.8 / 6(#8/')''8 0 $('.#(-
4:'%1% ., ./,#%',1% 68;+#*6% II-l. A% '" /%)/%4% 8 (<8-
$*/,'(2 #80'%78 * .#%/,4(&.8 $('.,$.8/ 18= $('.#(4:'%1 
., B*#,1% 0 ;(&/8;(1 6(#,0($, B( 1(=', 6()&'%.% 
*1(/,1% 6#(=%/,'') B*#8/: $('.#(4:'8 B*#% 6#(=%/,-
4% +#*6,1% ., 1,4% &(78,4:'8 $('.,$.% 0 6(&.8E'%1% 
6,#.'"#,1% 6( $48.78, .(1* $('.,$. 0 '"0',E(1%1 &,1-
7"1 1(=4%/( 6#%0/8/ ;( 0?84:3"'') #8/') &(78,4:'(2 
.#%/(='(&.8. S84:3%E #8/"': ;(&48;'%7:$(2 ,$.%/'(&.8 * 
$('.#(4:'%- B*#8/ * 6(#8/')''8 0 *&81, 8'3%1% +#*6,1% 
1(=" &/8;<%.% 6#( 0?84:3"'') &,1" &(78,4:'(2 .#%/(=-
'(&.8 ', 9('8 '"018''(+( #8/') 0,+,4:'(2 .#%/(='(&.8. F 
8'3(+( ?($*, * B*#8/ 0 ;(&/8;(1 6(#,0($ &6(&."#8+,H.:&) 
01"'3"'') ;(&48;'%7:$(2 ,$.%/'(&.8 * 6(#8/')''8 0 8'-
3%1% 68;+#*6,1% 8 01"'3"'') .#%/,4(&.8 $('.,$.8/ * 
6(#8/')''8 0 "6"#"1(=7)1%", B( 1(=" &/8;<%.% 6#( 0?8-
4:3"'') &(78,4:'(2 ., 0,+,4:'(+( #8/') .#%/(='(&.8. 
F'%="'') ;(&48;'%7:$(2 ,$.%/'(&.8 * B*#8/ 0 ;(&/8;(1 
6"#"1(+ ., * $(16#(18&'%- B*#8/ 1(=', 6()&'%.% 0?8-
4:3"'')1 .#%/,4(&.8 $('.,$.8/. b'3%1% &4(/,1%, 0, 
.,$%- *1(/ &6(&."#8+,H.:&) 6"#"#(06(;84 /8;&(.$* <,&* 
/%.#,<"'(+( ', ;(&48;="'') &(78,4:'%- (8';%9"#"'.-
'%E B*#) ., '"&(78,4:'%- ($48.$,) &.%1*48/. ]8$,/( /8;-
18.%.%, B( $(16#(18&'8 ./,#%'% ?84:3 &-(=8 ', B*#8/ 0 
;(&/8;(1 6"#"1(+, '8= ', B*#8/ 0 ;(&/8;(1 6(#,0($ * 
."&.8 &(78,4:'%- /0,H1(;8E. 58#(+8;'( 7" 6()&'>H.:&) 
/8;&*.'8&.> ,/"#&%/'(+( ;(&/8;* &(78,4:'%- /0,H1(;8E. 
58;&*.'8&.: #80'%78 * ."&.8 0,-%&'(+( #%..) 0, 6($,0'%-
$,1% /%&(.% #%..) ., <,&* /%.#,<"'(+( ', #%><* 6(/"-
;8'$* 1(=', 6()&'%.% .%1, B( / ?84:3(&.8 /%6,;$8/ B*-
#% ;"1('&.#*>.: ;/8 6#(.%4"='8 #",$782: 68&4) *;,#* 
&.#*1(1 ., 6"#8(;* ;(&48;="'') &.#%=') B*# ,?( ;"-
1('&.#*H 6(/";8'$* 0,/1%#,'') ., '" 68;-(;%.: ;( 
0(';* 8 /8;6(/8;'( '" 6#()/4)H #%><(2 6(/";8'$%, ,?( 
= 68&4) 6"#8(;* ;(&48;="'') &6(&."#8+,H.:&) #%><, 
6(/";8'$, 8 / .,$(1* /%6,;$* &.#%="': 0,#%/,H.:&) ', 
6#%?4%0'( (;',$(/* /%&(.*. N,$8 #"0*4:.,.% 1(=*.: 
&/8;<%.% 6#( +"."#(+"''8&.: 6($,0'%$8/ 7:(+( ."&.*, 
.(?.( 1(=4%/( B( .#%/,48&.: 6(/";8'$% #%..) 1(=" 
/$,0*/,.% ', #8/"': (?*1(/4"'(2 .#%/(='(&.8, , 6($,-
0'%$ ',)/'(&.8 ,?( /8;&*.'(&.8 6(/";8'$% #%..) – ', 
&.%4: #",+*/,'') ./,#%'% ', &.#"&(# (/ ;,'(1* /%6,-
;$* – *;,# &.#*1(1) [5]. 5%-(;)<% 0 7:(+(, 1(=', 0#(-
?%.% /%&'(/($, B( / ',3(1* "$&6"#%1"'.8 * ./,#%' 
68&4) &(78,4:'(+( &.#"&* 6#,$.%<'( '" 018'>/,/&) 
#8/"': (?*1(/4"'(2 .#%/(='(&.8, 0, /%').$(1 ."';"'-
782 ;( ?84:3(+( 22 #8/') * ./,#%' 0 ;(&/8;(1 6(#,0($. 
L;',$ &6(&."#8+,4%&: /8;18''(&.8 18= 68;+#*6,1% ./,-
#%' * &.%4)- 6#%&.(&*/,'').  
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58;&(.($ B*#8/ 0 ,$.%/'%1 .%6(1 6#%&.(&*/,'') '" 
/8;#80')/&) * ./,#%' 68;+#*6% II-w ., * $('.#(4:'%- B*-
#8/, .(;8 )$ &"#"; $(16#(18&'%- ./,#%' '" ?*4( /%)/4"-
'( =(;'(2 ./,#%'% 0 ,$.%/'%1 &.%4"1 6#%&.(&*/,''), 
B( 1(=" ?*.% 6(/')0,'( 0 /8;&*.'8&.> * '%- 6"#"/,=,'') 
6"#"1(+ ,?( 6(#,0($ ., /8;&*.'8&.> ,/"#&%/'%- /0,H1(-
;8E )$ .,$%-. F, (&.,''81% *)/4"'')1% [6] &.%4: 6#%&.(-
&*/,'') 6"#"/,='( H /#(;="'(> -,#,$."#%&.%$(>, -(<, 
1(=" ;( 6"/'(2 18#% 018'>/,.%&: 68; /64%/(1 =%..H/%- 
<%''%$8/. !(.#"?*H 6(;,4:3%- ;(&48;="': 6%.,'') 6#( 
6#%<%'* #80'%78 * $84:$(&.8 ./,#%' 0 ,$.%/'(> ., 6,&%/-
'(> &.#,."+8H> 6#%&.(&*/,'') 18= B*#,1% 0 ;(&/8;(1 
6"#"1(+, 6(#,0($ ., $(16#(18&'%1% ./,#%',1%. N,$, 
#80'%7) 1(=" 6()&'>/,.%&: /%-8;'(> #80'%7"> 18= ./,-
#%',1% ;( /64%/* &.#"&* ,?( = #80'%1 /64%/(1 &.#"&* 
', ./,#%' 0 #80'%1 ;(&/8;(1 &(78,4:'%- /0,H1(;8E. L;-
',$, ',6"/'" 1(=', &$,0,.% B( ',)/', / ',3(1* ;(&48-
;="''8 #80'%7) * $84:$(&.8 ./,#%' 0 ,$.%/'%1 &.%4"1 6#%-
&.(&*/,'') /$,0*H ', /0,H1(0/')0($ &.%4> 6#%&.(&*/,'-
') ., 6(/";8'$% / *1(/,- &(78,4:'(+( &.#"&*.  

*0?'#"(0. 1. K B*#8/ 0 ;(&/8;(1 6"#"1(+ &6(&."#8-
+,H.:&) 01"'3"'%E #8/"': &(78,4:'(2 .#%/(='(&.8, 01"-
'3"'%E #8/"': (?*1(/4"'(2 .#%/(='(&.8 * 6(#8/')''8 0 
B*#,1% 0 ;(&/8;(1 6(#,0($. 2. K B*#8/ 0 ;(&/8;(1 6(#,-
0($ &6(&."#8+,H.:&) 0?84:3"'') &(78,4:'(2 ., (?*1(/-
4"'(2 .#%/(='(&.8 / 6(#8/')''8 0 $('.#(4:'%1% B*#,1% 

., B*#,1% 0 ;(&/8;(1 6"#"1(+. 3. !8&4) &(78,4:'(+( 
&.#"&* &6(&."#8+,H.:&) #80'%7) * &68//8;'(3"''8 B*#8/ 0 
,$.%/'%1 ., 6,&%/'%1 &.%4"1 6#%&.(&*/,''). M,E-
1"'3" B*#8/ 0 ,$.%/'%1 &.%4"1 6#%&.(&*/,'') &6(-
&."#8+,H.:&) * $(16#(18&'%- ./,#%',-. K B*#8/ 0 ;(-
&/8;(1 6"#"1(+ $84:$8&.: ./,#%' 0 ,$.%/'%1 &.%4"1 
6#%&.(&*/,'') '" /8;#80')4,&: /8; $('.#(4:'%- ./,#%' 
8 ?*4, ',E?84:3(>. 4. F18'% 6(/";8'$% 68&4) &(78,4:-
'(+( &.#"&* &6(&."#8+,>.:&) '" 4%3" * 6"#"1(="'%-, 
,4" 8 * ./,#%' 0 ;(&/8;(1 6"#"1(+, -(<, 78 018'% 1,>.: 
$84:$8&'8 8 )$8&'8 /8;18''(&.8.  
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-$92$83&")( 8$;2-0&,2, $ ,$#"A 2&,.&+0*&2+,3 824"4.-"#+09&0C 4-"5.+2* * ,#$&0&$C )"%#( 50C '(-2*. !"#$%$&" &."9-
&$#"*( 824"4.-"#+09&( -.$#,0*&2+,3 ,#$&0& )"%#( '(-2* % -2%&0) +,(4.&.) $8#"6"83&"/ )",0*$52/, ,'(-0 '" &. &$-
9$E,3 4.-.*$6( $8#"6"8E )$E,3 ;283<( 824"4.-"#+09&( -.$#,0*&2+,3. T(-0 '" &$9$E,3 4.-.*$6( $8#"6"8E )$E,3 
-2%&"+4-7)"*$&0: *480* .,$&"8( &$ *29,*"-.&&7 ()"*&"/ -.$#52/. 

The learning ability of rats with different degree of alcoholic motivation was investigated in the complex radial maze, after 
chronic alcoholic intoxication. Also the intensity of lipid peroxidation in brain tissues this rats was explored. It was shown 
different lipid peroxidation's reactivity of brain tissues in rats with different degree of alcoholic motivation. The more intensity of 
lipid peroxidation in alcohol nonpreferring rats was demonstrated. The different oriented influence of ethanol on recall 
conditional response in alcohol preferring rats was demonstrated. 

 
*?7:8. 58;(1( B( ,4$(+(4: /%$4%$,H 784* '%0$* 018' 

/ (#+,'8018 )$ 4>;%'%, .,$ 8 ./,#%', / .(1* <%&48 6(#*-
3*H $(+'8.%/'8 9*'$782, (&$84:$% ',/8.: '"/"4%$8 ;(0% 
".,'(4* *&$4,;'>>.: *./(#"'') *1(/'%- #"94"$&8/. 
L$#81 /%B"0+,;,'%- 018' 6(/";8'$% ,4$(+(4: '" 1"'3 
0',<%1( 6(#*3*H 6#(7"&% ($%&'(+( +(1"(&.,0* [4]. I,18 
= 6#(7"&% 6"#"$%&'(+( ($%&'"'') 4868;8/ (!LQ) /8;8+#,-
>.: /,=4%/* #(4: * #",480,782 8 #(0/%.$* #80'%- &.#"&-
#",$78E ., 6,.(4(+8<'%- 6#(7"&8/, /$4><,><% 8 ,4$(+(4:-
'* 8'.($&%$,78>, )$, //,=,H.:&) (;'%1 80 ',E?84:3 '"-
?"06"<'%- 9,$.(#8/ 0,-/(#>/,'(&.8 ., &1"#.'(&.8 [3, 4].  

A".(> #(?(.% ?*4, (78'$, 0;,.'(&.8 ;( ',/<,'') / 
#,;8,4:'(1* 4,?8#%'.8 B*#8/ / 0,4"='(&.8 /8; &-%4:'(&-
.8 ;( /=%/,'') ".,'(4*, ., 6#(7"&8/ !LQ.  

HM'=(7 7+ B&7#50 5#?,D5>&'@. J(&48;% ?*4% 6#(-
/";"'8 / *1(/,- -#('8<'(+( "$&6"#%1"'.* ', 75 ?84%- 
'"48'8E'%- B*#,--&,17)- 1,&(> 150-200+. N/,#%' 
*.#%1*/,4% ', &.,';,#.'(1* #,78('8 /8/,#8> 8 /84:'(1* 
;(&.*68 ;( /(;% ., 2=8. 5%').$(1 ?*/ #"=%1 -,#<*/,'') 
"$&6"#%1"'.,4:'%- ./,#%' 6#(.)+(1 6"#3%- 5 ;8? ',-
/<,'') *1(/'8E #",$782 0 -,#<(/%1 68;$#864"'')1 / #,;8-
,4:'(1* 4,?8#%'.8 – ./,#%'% (.#%1*/,4% 25% /8; #,78(-
'* 2=8, ,4" 6#% 7:(1* '" (?1"=*/,/&) ;(&.*6 ;( /(;%.  

K1(/'%E #"94"$& /%#(?4)4% 0, 1".(;%$(> 
[. S*#"3, 8 &68/,/. (1991) * #,;8,4:'(1* 4,?8#%'.8 (GQ) 

/6#(;(/= 14 ;8?. !#% 7:(1* B*#% 0;8E&'>/,4% 6( (;'8E 
6#(?8=78 / ;"': ;( +(;8/'%<$%, ;" )$ 68;$#864"'') /%$(-
#%&.(/*/,4% 31,.(<($ ./"#;(+( &%#* #(018#(1 4 11. 
!#% ,',4808 $(='(2 6#(?8=$% /#,-(/*/,4% 4,."'.'%E 
6"#8(; (Q!, &), ,$. 6#%E(1* 2=8, , .,$(= $84:$8&.: ., -,-
#,$."# 6(1%4($ (/%?8# '"6#,/%4:'(+( #*$,/, ?"0 68;-
$#864"''), 6(/.(#'%E 0,-8; * #*$,/% 0 68;$#864"'')1) 
[1]. R"#"0 14 ;8? 68&4) 6(<,.$* ."&.*/,'') / GQ, ./,#%' 
;84%4% ', .%- B( ;(?#" ',/<,>.:&) (JM) 8 .%- B( 6(-
+,'( ',/<,>.:&) (!M). !#(.)+(1 6"#8(;* ,4$(+(480,782 
6#(/(;%4% ."&.*/,'') B*#8/ / GQ 0 1".(> 68;.#%1,'-
') /%#(?4"'(2 ',/%<$%. !8&4) 0,/"#3"'') ,4$(+(480,-
782 6#(/(;%4% 6"#"/8#$* 6(/";8'$% B*#8/ / GQ. !#% 
."&.*/,''8 ./,#%' ,',480*/,4%&: (&.,''8 ."&.*/,'') 
6"#"; ,4$(+(480,78H> ., 2-, 8 8-, ;(?, 68&4) 0,/"#3"'-
') //";"'') ".,'(4*.  

U#('8<'* ,4$(+(480,78> ./,#%' 6#(/(;%4% / ;/, 
".,6%:  

M, k ".,68 /%0',<,4% &-%4:'8&.: B*#8/ ;( ".,'(4* 0, 
;(6(1(+(> ";/(- 64)3$(/(+(" 1".(;*. N/,#%', )$8 '" 
1,4% ;( 7:(+( $('.,$.* 0 ".,'(4(1 &,;=,4% ', 14 ;8? / 
8';%/8;*,4:'8 $48.$%, )$8 (&',B"''8 ;/(1, 6(24$,1%: (;-
', 0 /(;(>, 8'3, 0 15% #(0<%'(1 ".,'(4*. !#(.)+(1 
78H2 9,0% ./,#%'% /6#(;(/= 24 +(;%' 1,4% /84:'%E /%-
?8# 18= #(0<%'(1 ".,'(4* ., /(;(>.  

© )#"+,&'(# H., 4#"#$:O+ 2., .#'5+$&'(# H., F+(+$G:( F., 2010
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M, kk ".,68, 6#(/(;%4% 6#%1*&(/* ,4$(+(480,78> 
34)-(1 //";"'') ./,#%',1 ".,'(4*, )$ H;%'(+( ;="-
#"4, #8;%'%, ,4" ?"0 -,#<(/(2 ;"6#%/,782 /6#(;(/= 
18&)7). R"#"0 30 ;'8/ ;4) (78'>/,'') 8';%/8;*,4:'(+( 
#8/') /=%/,'') ,4$(+(4> $(='* ./,#%'* ', 4 ;'8 &,-
;=,4% / 8';%/8;*,4:'* $48.$* 0 ;/(1, 6(24$,1% ((;', 0 
/(;(>, 8'3, 0 15% #(0<%'(1 ".,'(4*). 

G(0.,3*/,'') 6(24($ 018'>/,4(&: ;4) /%$4><"'') 
9(#1*/,'') *1(/'(+( #"94"$&* ', 2- 6"/'" 6(4(="''). 

!#( 9(#1*/,'') "$&6"#%1"'.,4:'(+( ,4$(+(4801* 
&*;%4%, /#,-(/*><% ',&.*6'8 6($,0'%$%: 1) 8';%/8;*,4:-
'%E (?'H1 /%6%.(+( &6%#.* 0, (;%'%7> <,&* ('" 1"'3 
'8= 5 +/$+ 0, ;(?*); 2) /8;&(.$(/" &68//8;'(3"'') /%6%.(-
+( &6%#.* ;( (?'H1* /&8H2 #8;%'% ('" 1"'3 '8= 60%) [5]. 
!8&4) /&.,'(/4"'') /%-8;'(+( #8/') /=%/,'') /(;% ., 
#(0<%'* ".,'(4* ./,#%' 6(;84%4% ', ,4$(+(4:-0,4"='%- 
8 ,4$(+(4:-'"0,4"='%- [2].  

!8&4) 0,/"#3"'') ',/<,'') / GQ 8 ,4$(+(480,782 B*-
#% ?*4% 6(;84"''8 ', 6 +#*6: 

k +#*6, – "$('.#(4: JM" – 8'.,$.'8 ./,#%'%, B( ;(?#" 
',/<,4%&: / GQ; 

II +#*6, – "$('.#(4: !M" – 8'.,$.'8 ./,#%'%, B( 6(+,-
'( ',/<,4%&: / GQ; 

III +#*6, – ",4$(+(4:-0,4"='8 JM" – ./,#%'%, B( 68; 
<,& ,4$(+(480,782 ',;,/,4% 6"#"/,+* ".,'(4* 8 ;(?#" 
',/<,4%&: / GQ; 

IV +#*6, – ",4$(+(4:-0,4"='8 !J" – ./,#%'%, B( 68; 
<,& ,4$(+(480,782 ',;,/,4% 6"#"/,+* ".,'(4* 8 6(+,'( 
',/<,4%&: / GQ; 

V +#*6, – ",4$(+(4:-'"0,4"='8 JM" – ./,#%'%, B( 68; 
<,& ,4$(+(480,782 ',;,/,4% 6"#"/,+* /(;8 8 ;(?#" ',-
/<,4%&: / GQ; 

VI +#*6, – ",4$(+(4:-'"0,4"='8 !M" – ./,#%'%, B( 
68; <,& ,4$(+(480,782 ',;,/,4% 6"#"/,+* /(;8 8 6(+,'( 
',/<,4%&: / GQ. 

!8&4) 0,$8'<"'') ,4$(+(480,782 ., ."&.*/,'') / GQ (#,-
;8,4:'(1* 4,?8#%'.8) * ./,#%' ?#,4% ;4) ?8(-818<'(+( 
,',480* 1(0($. b'."'&%/'8&.: 486(6"#($&%;'%- 6#(7"&8/ * 
+(1(+"',.,- 1(0$* (78'>/,4% 0, ."&.(1 0 2-.8(?,#?8-
.*#(/(> $%&4(.(> (NSP), 0,6#(6('(/,'%1 I.,4:'(> ., 
D,#%3/848 [6]. 518&. NSP-,$.%/'%- 6#(;*$.8/ /%#,=,4% / 
','(1(4)- * #(0#,-*'$* ', 1+ &%#(2 1,&% .$,'%'%. 

I.,.%&.%<'%E ,',480 ;,'%- 6#(/(;%4% 0, ;(6(1(-
+(> 6#(+#,1% Statistica 7.0. F+8;'( $#%."#8> `,68#(-
584$, /%)/%4(&), B( /%?8#$% ;,'%- ,$.%/'(&.8 6(/";8'$% 
',4"=,.: ;( '"'(#1,4:'( #(06(;84"'%-, , /%?8#$% ;,-
'%- 6($,0'%$8/ 8'."'&%/'(&.8 !LQ * 1(0$* – ;( '(#1,-
4:'( #(06(;84"'%-. N(1* 6(/";8'$(/8 6($,0'%$% (?#(-
?4)4% 0, ;(6(1(+(> '"6,#,1".#%<'(+( $#%."#8> A,'-
',-K8.'8 ., 6#";&.,/4)4% * /%+4);8 1";8,'% ., 25% 8 
75% $/,#.%48/. J4) 6(#8/')'') ;%',18$% 018' 6($,0'%-
$, 0 <,&(1 6#% ?,+,.(#,0(/(1* /%$(#%&.,''8 (;'(+( 
."&.* /%$(#%&.(/*/,4% $#%."#8E 584$($&(',. P#%.%<'%E 
#8/"': 0',<*B(&.8 6#% 6"#"/8#78 &.,.%&.%<'%- +86(."0 
6#%E1,4% #8/'%1 0,05. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. !8&4) 0,/"#3"'') 
,4$(+(480,782 ', (&'(/8 6#%E').%- ',1% $#%."#82/, ./,-
#%' ?*4( #(0;84"'( ', ,4$(+(4:-0,4"='%- 8 ,4$(+(4:-
'"0,4"='%- * &68//8;'(3"''8 19/37. F,+,4(1 7" +(/(-
#%.: 6#( /8;'(&'( '"/%&($%E /8;&(.($ (&(?%' / 6(6*-
4)782, )$8 &-%4:'8 ;( ,4$(+(4801*. !#% 7:(1* / +#*68 
B*#8/, )$8 ',;,/,4% 6"#"/,+* ,4$(+(4>, $84:$8&.: ./,-
#%', B( ;(?#" ',/<,4%&:, ;(&.(/8#'( '" /8;#80')4,&: 
/8; $84:$(&.8 ./,#%', B( 6(+,'( ',/<,4%&:. 5 +#*68 ./,-
#%', )$8 '" ',;,/,4% 6"#"/,+* ,4$(+(4>, $84:$8&.: B*-
#8/, B( ;(?#" ',/<,4%&: ?*4, ;(&.(/8#'( 1"'3(> 
(#=0,04) '8= $84:$8&.: B*#8/, B( 6(+,'( ',/<,4%&) 
(&68//8;'(3"'') &.,'(/%.: 13/24). 

F, #"0*4:.,.,1% ."&.*/,': 68&4) 0,/"#3"'') ,4$(-
+(480,782 * $('.#(4:'%- +#*6 B*#8/ (k +#*6, 8 II +#*6,) $8-
4:$8&.: 6(1%4($ ., .#%/,48&.: Q! #",$782 6#(.)+(1 "$&-
6"#%1"'.* ;(&.(/8#'( '" 018'>/,4%&:. M, /8;18'* /8; 
,4$(+(480(/,'%- +#*6, * )$%- 78 6($,0'%$% 6#(.)+(1 "$&-
6"#%1"'.* 0?84:3*/,4%&:.  

5 ,4$(+(480(/,'%- +#*6 / 6(#8/')''8 0 $('.#(4:'%1% 
;(&.(/8#'( /%B" 6($,0'%$% Q! *1(/'(2 #",$782 0 -,#<(-
/%1 68;$#864"'')1 * GQ (* +#*6,- ,4$(+(4:-0,4"='%-: III 
+#*6% (#=0,04) 8 (&(?4%/( * IV +#*6% (p=0,003); * +#*6,- 
,4$(+(4:-'"0,4"='%-: V +#*6% (#=0,02) 8 VI +#*6% (p= 
0,002)). K B*#8/ $('.#(4:'%- +#*6 6( /8;'(3"''> ;( 
,4$(+(480(/,'%- +#*6 ;(&.(/8#'( 0'%=*>.:&) 6($,0'%$% 
Q!, , (&(?4%/( * .%- ./,#%', )$8 6(+,'( ',/<,4%&:  
(II +#*6, (p=0,002)). c( &/8;<%.: 6#( 6#%+'8<*><%E 
"9"$. -#('8<'(2 ,4$(+(480,782 6#(.)+(1 48 ;8?, ', /8;-
./(#"'') *1(/'(2 #",$782 0 -,#<(/%1 68;$#864"'')1. 

5%)/4"''( /8;18''(&.8 18= ,4$(+(4:-0,4"='%1% 8 ,4-
$(+(4:-'"0,4"='%1% ./,#%',1% * $84:$(&.8 6(1%4($ / 
GQ 68&4) ,4$(+(480,782, * ,4$(+(4:-'"0,4"='%- ./,#%' 
&6(&."#8+,H.:&) 0?84:3"'') $84:$(&.8 6(1%4($ 68&4) 
0,/"#3"'') ,4$(+(480,782. K III +#*68 / 6(#8/')''8 0 V 
+#*6(> $84:$8&.: 6(1%4($ 68&4) ,4$(+(480,782 ?*4, ?84:-
3(> (#=0,007), .,$ &,1( * IV +#*68 8 VI +#*68 (#=0,007). 
L$#81 .(+( * ,4$(+(4:-'"0,4"='%- ./,#%' 0?84:3*/,-
4,&: $84:$8&.: 6(1%4($ / 6(#8/')''8 0 6($,0'%$,1% ;( 
6(<,.$* ,4$(+(480,782, )$ * VI +#*68 (#=0,04) .,$ 8 * V +#*68 
(#=0,007), (&(?4%/( * (&.,''8-. !#% <(1*, * V +#*68 0?8-
4:3*/,4,&: $84:$8&.: 6#(?8=($ / #*$,/% ?"0 68;$#864"'-
') (#=0,04), , * ./,#%' VI +#*6% ($#81 .(+(, B( 0?84:3*-
H.:&) $84:$8&.: 6#(?8=($ / #*$,/% ?"0 68;$#864"'') 
(#=0,006) ()$, H ',?,+,.( ?84:3(>, '8= * 6(6"#";':(2 
+#*6% ./,#%'), .,$(= 0#(&.,H $84:$8&.: 6(/.(#'%- 6#(?8-
=($ / #*$,/% 0 68;$#864"'')1 (#=0,02). K +#*68 ,4$(+(4:-
0,4"='%- ./,#%' &.,.%&.%<'( 0',<*B(+( 0#(&.,'') 
$84:$(&.8 6(1%4($ 68&4) ,4$(+(480,782 '" 0',E;"'(. N,$8 
/8;18''(&.8 18= +#*6,1% ,4$(+(480,782 &/8;<,.: 6#( 6(-
&%4"'') '"+,.%/'(+( /64%/* ,4$(+(4> ', 6#(7"&% ',-
/<,'') &,1" 6#% /8;&*.'(&.8 ,4$(+(4:'(2 1(.%/,782, 
(&(?4%/( * ./,#%', )$8 ;( ,4$(+(480,782 ;(?#" 0,&/(>-
/,4% *1(/'%E #"94"$&.  

c( = &.(&*H.:&) ,$.8/ 6#%E(1* 2=8, .( ;( 6(<,.$* ,4-
$(+(480,782 ./,#%'%, B( ;(?#" ',/<,4%&) 6($,0,4% 
100% 0,&/(H'') *1(/'(2 #",$782, .(?.( /&8 B*#%, )$8 
;(&)+,4% +(;8/'%<$% 0;8E&'>/,4% ,$. 6#%E(1* 2=8. K 
./,#%', B( 6(+,'( ',/<,4%&) ?*/ '%0:$%E #8/"': 0,&/(-
H'') *1(/'(2 #",$782. K $('.#(4:'%- ./,#%' +#*6% k 8 
+#*6% II $84:$8&.: ,$.8/ 6#%E(1* 2=8 ;(&.(/8#'( '" 018'>-
/,4,&: 6#(.)+(1 /&:(+( "$&6"#%1"'.*. !8&4) ,4$(+(48-
0,782 * +#*6,- ,4$(+(4:-'"0,4"='%- ./,#%' /8;?*/,H.:&) 
0'%="'') $84:$(&.8 ,$.8/ 6#%E(1* 2=8 * VI +#*6% (#=0,04), 
, (&(?4%/( * V +#*6% (#=0,007). N,$(=, ;")$" 01"'3"'-
') $84:$(&.8 ,$.8/ 6#%E(1* 2=8 /8;?*/,H.:&) / +#*6,- ,4-
$(+(4:-0,4"='%- ./,#%'. 

G"0*4:.,.% /%/<"'') /64%/* ,4$(+(480,782 ., 6#(7"&* 
',/<,'') / GQ ', 8'."'&%/'8&.: 486(6"#($&%;'%- 6#(7"-
&8/ * .$,'%',- 1(0$* B*#8/ 6#";&.,/4"'8 / #%&*'$* 1.  

5%;'(, B( .#%/,4" /=%/,'') ".,'(4* B*#,1% 0 /%-
#,="'(> ,4$(+(4:'(> 1(.%/,78H> (,4$(+(4:-0,4"='%-) 
;(&.(/8#'( 0'%=*H #8/"': NSP-,$.%/'%- 6#(;*$.8/ / .$,-
'%'8 1(0$* 7%- ./,#%' / 6(#8/')''8 0 $('.#(4"1 ., / 
6(#8/')''8 0 +#*6(> B*#8/ 0 '%0:$(> ,4$(+(4:'(> 1(.%-
/,78H> (,4$(+(4:-'"0,4"='%-). N(?.( / +#*6,- ./,#%', 
)$8 ',;,>.: 6#"/,+* ,4$(+(4> &6(&."#8+,/&) ',E'%=<8E 
#8/"': 486(6"#($&%;'%- 6#(7"&8/ )$ * ./,#%', B( ;(?#" 
',/<,4%&: (6( /8;'(3"''> ;( +#*6% $('.#(4: (#=0,03); 
6( /8;'(3"''> +#*6% ,4$(+(4:-0,4"='%- (#=0,002)) .,$ 8 
* .%- B( 6(+,'( ',/<,4%&: / GQ (6( /8;'(3"''> ;( +#*-
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6% $('.#(4: (#=0,04); 6( /8;'(3"''> ;( +#*6 ,4$(+(4:-
0,4"='%- (#=0,0001)).  

b'3, &%.*,78) &6(&."#8+,H.:&) / +#*6,- ./,#%' 0 '%-
0:$(> ,4$(+(4:'(> 1(.%/,78H> (,4$(+(4:-'"0,4"='%-). 
5('% 1,4% ',E/%B8E #8/"': 486(6"#($&%;'%- 6#(7"&8/ * 
.$,'%',- 1(0$*, 6#%<(1* )$ * .%- ./,#%', B( ;(?#" ',-
/<,4%&:, .,$ 8 * .%-, B( 6(+,'( ',/<,4%&:, /8' ?*/ ;(-
&.(/8#'( /%B8E 0, 6($,0'%$% $('.#(4:'(2 +#*6%: (./,#%-
'%, B( ;(?#" ',/<,>.:&) (#=0,001); ./,#%'%, B( 6(+,'( 
',/<,>.:&) #=(0,0002)) ., 6($,0'%$% +#*6% ,4$(+(4:-

0,4"='%- ./,#%' (./,#%'% B( ;(?#" ',/<,>.:&) 
(#=0,002); ./,#%'%, B( 6(+,'( ',/<,>.:&) (#=0,0001)). 
D#*6, $('.#(4:'%- ./,#%' 0,E1,H 6#(18='" 6(4(="'') 
0, #8/'"1 486(6"#($&%;'%- 6#(7"&8/ / .$,'%',- 1(0$* 
B*#8/ 18= ;/(1, +#*6,1% ,4$(+(480,782. 

A8= .$,'%',1% 1(0$* B*#8/, B( ;(?#" ',/<,>.:&) 8 
.%-, )$8 6(+,'( ',/<,>.:&) )$ &"#"; $('.#(4:'%- ./,-
#%' .,$ 8 * ,4$(+(4:-0,4"='%- 8 ,4$(+(4:-'"0,4"='%- 
B*#8/ ;(&.(/8#'(2 #80'%78 / #8/')- !LQ '" /%)/4"'(. 

 

 Mean 
 Mean±SD 
 Mean±1,96*SD 

I II III IV V VI

+#*6%

260

280

300

320

340

360

380

5
1
8&
. 
N
S
P-
,$
.%
/'
%-

 6
#(
;*
$.
8/

, '
1
(4
:/
+ p=0,001

p=0,002

p=0,0001
p=0,04

p=0,03

p=0,0002

 
 

U0?. 1. *BD?7 2.)-+(70"'0O 8$#5:(7D" : /#B#/&'+7+O B#K(: %:$D" 8D?,Y "8,0": O$#'DG'#X +,(#/#,DK+SDX 
7+ '+"G+''Y " U6 (n=42) 

 
N,$%1 <%'(1 * +#*6,- B*#8/ 0 "$&6"#%1"'.,4:'%1 

,4$(+(4801(1 $84:$8&.: 6(1%4($ ., #8/"': Q! *1(/'(2 
#",$782 / GQ (#,;8,4:'(1* 4,?8#%'.8) 0#(&.,H 6#(.)+(1 
"$&6"#%1"'.* 8 H ;(&.(/8#'( ?84:3%1 * 6(#8/')''8 0 +#*-
6,1% $('.#(4>, (&(?4%/( * ./,#%' ,4$(+(4:-'"0,4"='%- 
+#*6. ]" &/8;<%.: 6#( 6#%+'8<*><%E /64%/ -#('8<'(2 ,4$(-
+(480,782 6#(.)+(1 48 ;8? ', 3/%;$8&.: ',/<,'') 8 /8;./(-
#"'') *1(/'(2 #",$782 0 -,#<(/%1 68;$#864"'')1, (&(?4%-
/( * ./,#%' 0 '%0:$%1 &.*6"'"1 ,4$(+(4:'(2 1(.%/,782.   

L.#%1,'8 #"0*4:.,.% 84>&.#*>.: '"(;',$(/* 8'."'-
&%/'8&.: 486(6"#($&%;'%- 6#(7"&8/ * .$,'%',- 1(0$* 
B*#8/, )$8 1,>.: #80'%E &.*68': ,4$(+(4:'(2 1(.%/,782. 
A,$&%1,4:'%E ,'.%($&%;,'.'%E "9"$. ".,'(4* 6#()/-
4)/&) / .$,'%'8 1(0$* ./,#%', )$8 ',;,/,4% 6"#"/,+* 
".,'(4* (,4$(+(4:-0,4"='8), /8' ?*/ 0',<'( '%=<" 6($,-
0'%$8/ +#*6% $('.#(4:, 1(=4%/( /',&48;($ 0#*3"'') 
6#%#(;'(+( ,'.%($&%;,'.'(+( ?,4,'&* .$,'%'%. b'3, 
&%.*,78) / +#*6% ,4$(+(4:-'"0,4"='%- B*#8/, ;4) )$%- 
-,#,$."#', 6#(.%4"=', #",$78). J4) 78H2 +#*6% ./,#%' H 
-,#,$."#'%1 1,$&%1,4:'%E 6#(($&%;,'.'%E "9"$. 
".,'(4*, )$%E 0',<'( /%B" 0, #8/"': ,4$(+(4:-
0,4"='%- B*#8/ 8 B*#8/ +#*6% $('.#(4:.  

N,$%E /64%/ ".,'(4* ', 1(0$(/* .$,'%'* * ./,#%' 0 
/%&($(> ,4$(+(4:'(> 1(.%/,78H> (,4$(+(4:-0,4"='%-) 
1(=" ?*.% 6(/')0,'%E 0 .%1, B( ".,'(4 1(=" 1,.% 6"/-
'8 ,'.%($&%;,'.'8 /4,&.%/(&.8. @4$(+(4:-'"0,4"='8 ./,-
#%'% 1,4% 1"'3%E &.*68': ,4$(+(480,782, (&$84:$% 0, 

1".(;%$(> ', 6(<,.$* ,4$(+(480,782 ',;,/,4% 6"#"/,+* 
/(;8, /%?%#,><% 18= '"> ., ".,'(4(1. 

*0?'#"(0. 1. U#('8<'" /=%/,'') ".,'(4* &6#%<%')H 
;(&.(/8#'" 0'%="'') 3/%;$(&.8 ',/<,'') 8 /8;./(#"'') 
*1(/'(2 #",$782 0 -,#<(/%1 68;$#864"'')1 * ./,#%' 80 
'%0:$(> ,4$(+(4:'(> 1(.%/,78H> 6(#8/')'( 08 B*#,1%, 
B( ',;,>.: 6"#"/,+* ,4$(+(4>. 2. A,$&%1,4:'%E ,'.%-
($&%;,'.'%E "9"$. ".,'(4* 6#()/4)H.:&) * ./,#%', )$8 
',;,/,4% E(1* 6"#"/,+*, , 1,$&%1,4:'%E 6#(($&%;,'.%E 
"9"$. ".,'(4* * ./,#%', )$8 '" /%)/4)4% ?,=,'') /=%/,.% 
,4$(+(4:. 3. A8= .$,'%',1% 1(0$* B*#8/, B( ;(?#" ',/<,-
>.:&) 8 .%-, )$8 6(+,'( ',/<,>.:&) )$ &"#"; $('.#(4:'%- 
./,#%' .,$ 8 * B*#8/ 0 #80'(> ,4$(+(4:'(> 1(.%/,78H> 
;(&.(/8#'(2 #80'%78 / #8/')- !LQ '" /%)/4"'(. 
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The data about development of conceptions about preadaptation phenomenon are presented in the review. The basic aspects 
of preadaptation concept by leading scientists in this branch are resulted. The problem of consideration of preadaptation for 
purpose of plant resistance increase is discussed.   

 
C$(4(+8<'" /%6#(?*/,'') '(/%- &(#.8/ 8 +8?#%;8/, 6(-

0, &/(21 6#%#(;'%1 ,#",4(1, ;,H 1(=4%/8&.: 0')&*/,.% 
9"'(.%6(/* ., 9808(4(+8<'* #",$78> #(&4%' ', 018'"'8 
*1(/% 18&7"0#(&.,''), 6#(+'(0*/,.% 6(3%#"'') ., 0,-
$#864"'') / '(/8E "$(4(+8<'8E '838 '(/(&./(#"'(+( &(#-
.*. N,$%E 68;-8; * &"4"$78E'8E #(?(.8 &.%$,H.:&) 0 )/%-
B"1 6#",;,6.,782, )$ (;'(+( 80 &6(&(?8/ (&/(H'') #(&-
4%''%1% *+#*6(/,'')1% '(/%- ."#%.(#8E 8&'*/,''). 
L&'(/'%1% 9,$.(#,1% 6(;,4:3(2 8'."'&%98$,782 ,+#(-
/%#(?'%7./, / &*<,&'%- *1(/,- ?*;*.: ?8(4(+80,78) ., 
"$(4(+80,78) #(&4%''%7./, ', (&'(/8 $"#*/,'') 6(."'-
78,4(1 ('.(+"'".%<'(2 ., 984(+"'".%<'(2 ,;,6.,782 
$(16('"'.8/ ,+#(7"'(08/. L;'%1 80 34)-8/ *6#,/48'') 
#(&.(1 8 #(0/%.$(1 #(&4%' / ('.(+"'"08 ., 6($#,B"'') 
2-':(2 6#(;*$.%/'(&.8 H 68;?8# .,$%- /64%/8/, )$8 0?84:-
3*>.: #8/"': "$(#%&'%-" (0',$ / 6"/'8E 9,08 ('.(+"'"0* 
#(&4%', .(1* #(0/%.($ /<"'') 6#( 6#",;,6.,78> /%;,-
H.:&) ',;0/%<,E'( ,$.*,4:'%1 )$ * 6#,$.%<'(1*, .,$ 8 
."(#".%<'(1* ,&6"$.,- [5].  

N,$, $(="' /%; (#+,'8018/ 1,H #80'8 6#%&.(&*/,''), 
)$8 ;,>.: E(1* 1(=4%/8&.: 8&'*/,.% / *1(/,- /8;18''%- 
/8; (6.%1,4:'%-, ., &6#%)>.: E(+( 6(3%#"''> )$ /%;*. 
!#%&.(&*/,'') /%;* ;( 018' ',/$(4%3':(+( &"#";(/%-
B, / 1"=,- ,;,6.,78E'(2 "/(4>782 1,H .#% &$4,;(/8: 
6#",;,6.,78), ,;,6.,78), 6(&.,;,6.,78). 

N"#18' "6#",;,6.,78)" (/8; 4,.%'&:$(+( prae – 6(6"-
#";*, 6"#"; 8 ,;,6.,78)), //";"'%E * ?8(4(+8<'* ',*$* 
9#,'7*0:$%1 ;(&48;'%$(1 Q"(',#;( P"'( / 1901 #(78 
;4) (0',<"'') )/%B, 6(6"#";':(+( 6#%&.(&*/,''). 
@/.(# 6#",;,6.,78> #(0+4);,/ )$ ".,$8 (&(?4%/(&.8 (#-
+,'801*, B( /%'%$,>.: )$ /%6,;$(/8 /,#8,782 8, H B" '"-
$(#%&'%1% ,?( ',68/$(#%&'%1% 0, ;,'%- *1(/ 8&'*/,'-
'), .(?.( H .%1%, B( '" 1,>.: 0',<"''), ,4" 80 018'(> 
*1(/ 8&'*/,'') ?*;*.: +(.(/%1% 6#%&.(&*/,'')1%, $(-
#%&'%1% 0, '(/%- *1(/" [14, &. 76]. 

G,0(1 0 .%1, ,'.%;,#/8'8/&:$" .#,$.*/,'') 7:(+( 
)/%B,, /%&*'"'" P"'( ., E(+( 6(&48;(/'%$,1%, 6#%0/"-
4( ;( .(+(, B( 9"'(1"'* '" ',;,/,4% ',4"='(2 */,+% 
)$ 0,$(#;(''8, .,$ 8 /8.<%0')'8 ;(&48;'%$%. [$ 6($,0*H 
,',480 ;%&$*&82 ',/$(4( 6#(?4"1% 6#",;,6.,782, B" '"-
1,4( 8 &*<,&'%- ;(&48;'%$8/ /8;$%;,>.: #",4:'8&.: 7:(-
+( )/%B,, ?,0*><%&: ', ./"#;="''8, B( &,1" 6(')..) 
6#",;,6.,782 0, ?*;:-)$(+( .4*1,<"'') /$4><,H / &"?" 
."4"(4(+8<'%E 018&.. b&'*H ;*1$,, B( ."#18' "6#",;,6-
.,78)" H ;/(0',<'%1, (&$84:$% #,''8 +"'".%$% 8 &*<,&'8 
;(&48;'%$% .#,$.*>.: E(+( 6(-#80'(1*. !#%-%4:'%$% 
&%'.".%<'(2 ."(#82 "/(4>782 /8;18<,>.:, B( ."#18' "6#"-
,;,6.,78)" / #,78(',4:'(1* E(+( #(0*18''8 '" '"&" / 
&(?8 '8)$(+( ."4"(4(+8<'(+( 0,?,#/4"'') 8 1(=" ?*.% 
6#%E').%1, , 6#%<%'(> (?"#"='(+( /8;'(3"'') ;( 
6#(?4"1% H '";(&.,.'H 22 (6#,7>/,''). 

F, <,& &/(+( 8&'*/,'') $('7"678) 6#",;,6.,782 0,-
0',4, 0',<'%- 018', 8 '%'8 22 6(4(="'') &*..H/( /8;#80-
')>.:&) /8; 6(+4);8/  P"'(. 5(', (-(64>H #80'(1,'8.'8 
6#(7"&% 8 )/%B, 6(/')0,'8 0 #(0/%.$(1 '(/%- 6#%&.(&*-
/,': * (#+,'8018/. ]8 6#(7"&% 8 )/%B, 1(=*.: /8;'(&%-

.%&: ;( (&(?4%/(&."E ?*;(/%, 9808(4(+82, 8';%/8;*/,4:-
'(+( #(0/%.$*, 6(/";8'$% 8 &6(&(?* 2- =%..). 

I*<,&', $('7"678) 6#",;,6.,782 18&.%.: ;/, (&'(/'8 
,&6"$.% – +"'".%$(-"$(4(+8<'%E 8 1(#9(-9*'$78(',4:-
'%E [8]. N,$, +"'".%$(-"$(4(+8<'%E 68;-8; #(0+4);,H / 
)$(&.8 6#",;,6.,78E'%- '"E.#,4:'8 (&(?4%/(&.8 9"'(-
.%6*, )$8 68;.#%1*>.:&) 1*.,78E'%1 6#(7"&(1, "9"$.(1 
64"E(.#(682, $(#"4).%/'%1% /0,H1(0/')0$,1% / (#+,'80-
18 8 6#% 018'8 *1(/ 8&'*/,'') &.,>.: ,;,6.,78E'%1%. F, 
&/(H> &*..> +"'".%$(-"$(4(+8<', $('7"678) H 1,4(6#(-
;*$.%/'(>, .(1* B( / '8E /8;&*.'8E $('$#".'%E ,',480 
#(0/%.$* 6#",;,6.,78E'%- (0',$. L$#81 .(+(, 0 6(4) 22 
0(#* 0'%$,H ./(#<, #(4: 6#%#(;'(+( ;(?(#*.  

F+8;'( 0 1(#9(-9*'$78(',4:'(> $('7"678H>, ', /8;-
18'* /8; 6(6"#";':(2, #(0/%.($ 6#",;,6.,78E  ?,0*H.:&) 
', 8&'*><%- 6#%&.(&*/,'')-, 68; ?"06(&"#";'81 8 '"6"-
#"#/'%1 $('.#(4"1 6#%#(;'(+( ;(?(#*. L.=", 6#",;,-
6.%/'%E &.,' * (#+,'8018 /%'%$,H ', (&'(/8 6(6"#";':(2 
6#%&.(&*/,4:'(2 "/(4>782, , 6#%#(;'%E ;(?8# 6(&.*6(/(  
*;(&$(',4>H *=" 8&'*><8 6#%&.(&*/,''), 0,?"06"<*><% 
',E?84:3 "$('(18<'" 9*'$78('*/,'') (#+,'8/ 8 &%&."1. 

D"(#+8H/&:$%E [2], #(0+4);,><% 1"-,'801% 8 #"0*4:.,-
.% ;82 ;(?(#* 0 6(0%782 "6,#,;($&,4:'(+(" "9"$.* (;(?8# 
6#,7>H '" .84:$% ', 6(.#"?% ',E?4%=<(+( <,&*), /%($#"-
14>H ',&.*6'%E ,&6"$. * &*<,&'(1* #(0*18''8 6#",;,6-
.,782: #(0/%.($ ,;,6.,78E'%- (0',$ 1(=" &*6#(/(;=*/,-
.%&: 9(#1*/,'')1 (&(?4%/(&."E, )$8 '" 1,>.: &"4"$.%-
/'(2 78''(&.8 0, ;,'%- *1(/ 8&'*/,''), 6#(.", 0?"#8+,><% 
2- * 6(."'782, (#+,'801% 1(=*.: /%)/4).% 6#%-(/,'%E 
,;,6.,78E'%E "9"$. 0, 6"/'%- 018' ;(/$844). @/.(# /%;8-
4)H 6(')..) 6#",;,6.,782 )$ &,1(&.8E'* "/(4>78E'* $,."-
+(#8>, )$B( ,;,6.,78), B( /%'%$4, 0, 6"/'%- *1(/ 8&'*-
/,''), 1(=" /%)/%.%&) $(#%&'(> 6#% 018'8 ',/$(4%3'8- 
9,$.(#8/, )$8 H #80$( /8;18''%1% /8; *1(/ 22 9(#1*/,''), 
.(?.( (0',$%, B( H ,;,6.,78E'%1% / (;'(1* &"#";(/%B8 
1(=*.: ?"0 018' ?*.% /%$(#%&.,'%1% / 8'3(1*. 

L.=", 6#",;,6.,78) )$ &,1(&.8E'" "/(4>78E'" )/%-
B", / (&'(/8 )$(+( 4"=%.: 6(."'78E', 1*4:.%9*'$78(-
',4:'8&.:, /8;(?#,=,H 9,$. 8&'*/,'') / (#+,'8018 B" '" 
#",480(/,'(2 +(.(/'(&.8 6#%&.(&*/,'') * 1,E?*.':(1*, 
0,;8>H 1"-,'801% $(#"4).%/'(2 ., &6('.,''(2 18'4%/(&-
.8, 6(H;','(2 "/(4>782 (0',$ 8 H '" ',&48;$(1, , (;'%1 80 
&6(&(?8/ ',?*..) '(/%- 984(+"'".%<'%- ,;,6.,78E [2; 8]. 
J,'8 80 (?4,&.8 "/(4>78E'(2 1(#9(4(+82, 9808(4(+82 ., 
"$(4(+82, B( 68;./"#;=*>.: (?'H$.%/'" 8&'*/,'') 6#"-
,;,6.,782, ?*4% ',/";"'8 ,/.(#,1% [7; 14]. 

O"'(1"' 6#",;,6.,782 /8;(1%E 18$#(?8(4(+,1 /=" 
;(&%.: .#%/,4%E <,&. !($,0,'(, B( 6#",;,6.,78) '%0:-
$%1% ;(0,1% 818;,0(48;8/ /%)/%4, 0;,.'8&.: * &.,984(-
$($, (Staphylococcus aureus) #(0/%/,.% &.#,."+8> ,;,6-
.,782 ;( );8/, /%$(#%&.(/*><% 8';*$.(#,1% 2-'8 '%0:$8 
.($&%<'8 ;(0% ;4) 9"#1"'.,.%/'%- #"6,#,78E'%- &%&-
."1. K &6"78,4:'(1* ;(&48;="''8 0 6"#"/8#$% +86(."0% 
6#",;,6.,782 1".(;(1 /8;?(#* / <%&.%- 48'8)- ;#(0(98-
4%, J=. S"''". 6($,0,/, B( &.8E$8&.: $(1,- ;( );8/ +"'"-
.%<'( 6(;8?', ;( &.8E$(&.8 ?,$."#8E ;( 48$8/ (,'.%?8(.%-
$8/) 8 1,H ?"06(&"#";'H /8;'(3"'') ;( 6#",;,6.,782 
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(',)/'8&.: * 6(6*4)782 (&(?%', &.8E$%- ;( ;82 .($&%<'(+( 
,+"'.,) [2]. J,'8 ;(&48;="'') 1(=', .#,$.*/,.% 0 6(0%-
782 +"'".%<'(+( ,;,6.,78('801*, /#,-(/*><% 8&'*/,'') 
1(?8480,78E'(+( #"0"#/* /'*.#83':(/%;(/(2 &6,;$(/(2 
18'4%/(&.8, .,$ 8 0 6(0%782 9808(4(+8<'(2 ,;,6.,782.  

P*4,+8' [9] 0,0',<,H, B( / )$(&.8 6#",;,6.,78E ()$ 8 
,;,6.,78E) 1(=*.: ?*.% (0',$% ?*;:-)$(+( 1,&3.,?* 8 
#8/'). N,$" 6#%#8/'>/,'') H 6#,/(18#'%1 '" .84:$% 0 
.8H2 6#%<%'%, B( ,;,6.,782 1(=*.: ?*.% .8&'( 6(/')0,'%-
1% 0 6#",;,6.,78)1%, ,4" &,1" 6#",;,6.,782, 0, #,-*-
'($ 6#%#(;'(+( ;(?(#*, 0;,.'8 ;( 6"#"./(#"'') / '(/8 
&6"78,480(/,'8 ,;,6.,782. N,$%1 <%'(1, 6#",;,6.,782 
;(6*&.%1( $4,&%98$*/,.%, #(0#80')><% 2- 0, 0/')0$,1% 0 
,?8(.%<'%1% 8 ?8(.%<'%1% 9,$.(#,1%, 0, 1(#9(-
9808(4(+8<'%1 018&.(1 ., 6#%',4"='8&.> ;( (#+,'8018/ 
., 6(6*4)78E. F, $#%."#82 1(=', ?#,.% 6($,0'%$% '(#-
1,4:'(+( (#+,'(+"'"0* 8 ('.(+"'"0*, #(01'(="'') 8 
#(0&"4"'') / '(/8 "$(4(+8<'8 '838. L$#81 .(+(, P*4,+8'%1 
/%&*'"', 6#",;,6.,78E', $('7"678) +,0(&.8E$(&.8 ;"#"-
/'%- #(&4%', 0+8;'( 0 )$(>, 0,?#*;'"'') ?8(&9"#% 6#(-
1%&4(/%1% /%$%;,1% – '(/%E "$(4(+8<'%E 9,$., )$%E 
/%'%$ /',&48;($ ',*$(/(-."-'8<'(2 #"/(4>782, 8 #(&4%'% 
B" '" ',?*4% &6"7%98<'%- 0,-%&'%- 6#%&.(&*/,':, )$8 ? 
0,?"06"<*/,4% 2-'> =%..H;8)4:'8&.: * 018'"'%- *1(/,-. 
5%=%/,'') #(&4%' * ."-'(+"''( 0,?#*;'"'(1* ;(/$8448 
/8' 6()&'>H 6(H;','')1 1"-,'8018/ +,0(&.8E$(&.8 0 8'-
3%1% ',?*.%1% /%;,1% &.8E$(&.8 ;( "$&.#"1,4:'%- 9,-
$.(#8/ &"#";(/%B, / 6#(7"&8 "/(4>782, (&(?4%/( 6(&*-
-(- 8 1(#(0(&.8E$8&.>. ]8 6(4(="'') 0',E34% "$&6"#%-
1"'.,4:'" 68;./"#;="'') / 6#,7)- b4:$*', [7]. @/.(#, 
#(0/%/,><% $('7"678> +,0(&.8E$(&.8 /%;84)H ;/8 $,."+(-
#82: 6#%&.(&*/,'') (#+,'8018/ E;" 0, #,-*'($ 9"'(.%6(-
/(2 #",480,782 4,."'.'%- 9*'$78E ., 6"#"(#8H'.*/,'') 
"&.,#%-" ,;,6.,78E * '(/(1* ',6#)1$* 0 /&.,'(/4"'')1 
'(/%- ,;,6.,78E'%- 0/')0$8/. !#",;,6.,78) 8 ,;,6.,78) 
6#()/4)>.:&) $(164"$&'( 8 &4*+*>.: (&'(/(> /%=%-
/,'') /%;* / #80$( 018'"'%- *1(/,- 18&7"0#(&.,''). 
O"'(1"' 6#",;,6.%/'(&.8 &$4,;,H.:&) 80 6#",;,6.,78E 8 
9*'$78('*/,'') &6"78,480(/,'%- ,;,6.,78E [9]. 

`$(#?,.(/ [13] 6(/')0*H "9"$. 6#",;,6.,782 0 8&'*-
/,'')1 +"'".%<'(2 6,1').8 ?8(4(+8<'%- &%&."1, )$, /64%-
/,H ', ',$(6%<"'') 8 /%$(#%&.,'') ,;,6.%/'(+( 9(';* 
#(&4%'. S4($% +"'8/ ,;,6.,782 1(=', #(0+4);,.% / )$(&-
.8 (&'(/'%- "4"1"'.8/ "/(4>78E'(2 "6,1').8 /%;*" 6#( 
"$(4(+8<'8 &%.*,782 1%'*4(+( <,&*.  

F+8;'( $('7"6782 F*&1,'(/&$(+( [6] 1"-,'801(1 6#"-
,;,6.,782 H +"'".%<'%E 6(3*$, , 018'% / #(0/%.$* (#+,'80-
18/ 1,>.: 0,/;)<*/,.% '" /%6,;$(/%1 1*.,78)1, , #(?(.8 
+"'".%<'%- &%&."1, B( 18&.).: "4"1"'. /%6,;$(/(&.8.  

D*#H/%< [3] #(0/%/,H '(/%E 68;-8; / #(0*18''8 6#",;,-
6.,782 8 #(0+4);,H 22 )$ 9*';,1"'.,4:'* /4,&.%/8&.: =%-
/%- &%&."1, )$, /%0',<,H 2- 0;,.'8&.: ;( /%6"#";=,><(-
+( /8;;0"#$,4"'') ;8E&'(&.8. 5 (&'(/* $4,&%98$,782 6#"-
,;,6.,78E ,/.(#(1 6($4,;"'%E 6#%'7%6 /0,H1(;82 8';%-
/8;, 8 9,$.(#, ;(/$844) / "$(4(+8<'8E '838. !#",;,6.%/'" 
0',<"'') 1,H ',?*..) #(&4%',1% '"&6"7%98<'(2 &.8E$(&.8 
68; /64%/(1 &.#"&-9,$.(#,, 0,+,#.*/,''), ?,+,.:(- 9(-
.(6"#8(;%<'%- #",$78E, (&7%4)782. !($,0,'(, B( 0,/<,&'" 
68;/%B"'') #8/') &.#*$.*#(/,'(&.8 9(.(&%'.".%<'(+( 
,6,#,., #(&4%' =(#=%'% (6.%180*H 9808(4(+8<'8 6#(7"&% 
2- 6#%&.(&*/,'') ;( 6"#8(;* ,$.%/'(+( 9*'$78('*/,''), , 
68;/%B"'') 9(.(&%'.".%<'(2 ,$.%/'(&.8 /%6"#";=,H 
8'."'&%98$,78> 48'8E'(+( #(&.* (#+,'8/ 8 ',$(6%<"'') 1,-
&%. J%',18$, 9(.(&%'.".%<'(2 8 #(&.(/(2 ,$.%/'(&.8 &*-
6#(/(;=*H.:&) 018',1% / +(#1(',4:'(1* ?,4,'&8. L78-
'>><% ?8(4(+8<'" 0',<"'') (6%&,'%- 0,$('(18#'(&."E, 
,/.(# 8'."#6#".*H 2- )$ 6#%$4,; 6#",;,6.,782, )$, H ,4+(-
#%.1(/(> "$&6#"&%/'(> #,;8,78H>.  

J(/+,'>$ [4] 0,0',<,H, B( #",480,78) #,''8- 6#",;,6-
.,78E'%- #(&.(/%- #",$78E (', 6#%$4,;8 .(1,.,) &6#%)H 
$#,B(1* 6#%&.(&*/,''> #(&4%' 0,+*B"'%- 7"'(08/, , 
018', $84:$(&.8 <"#/('(2 #,;8,782 / &6"$.#8 6,;,><(+( &/8-
.4, H .#%+"#(1 0,6*&$* #(&.(/%- #",$78E 6#",;,6.,782. 

!#",;,6.,782 H #"0"#/(1 $(#%&'%- (0',$ ;4) &"4"$-
782. !#%&.(&*/,'') #(&4%' 8 ./,#%' ;( 6(.#"? 4>;%'% 
0;8E&'>H.:&) / &/(2E ?84:3(&.8  .%1 &,1%1 34)-(1, B( 8 
6#%&.(&*/,'') (#+,'8018/ ;( 6#%#(;'%- *1(/ – 6(&.*-
6(/%1 /8;?(#(1 ;#8?'%- $(#%&'%- (0',$. N,$8 (0',$% H 
/%+8;'%1 #"0"#/(1 ;4) 4>;%'% ., ,',4(+(1  8&'*><(+( 
/ 6#%#(;8 )/%B, 6#",;,6.,782. J( 2- <%&4, &48; /8;'"&.% 
/"4%$8 1*.,782, )$8 / #);8 /%6,;$8/ 1(=*.: 6#%/"&.% ;( 
$8'7"/(2 1".% / &"4"$78E'8E #(?(.8. !#%$4,;8/ /%$(#%&-
.,'') .,$%- /"4%$%- 1*.,78E / &"4"$782 8&'*H ?,+,.(, 
6#(." 1"'3 6(3%#"'%1% H *)/4"'') 6#( ." 0',<"''), 
)$" 1(=*.: 1,.% ;4) &"4"$78E'(2 6#,$.%$% 6(."'78E'( 
$(#%&'8 (0',$%, )$8 &4,?$( /%#,="'8 9"'(.%6(/( ,?( = 
'" 1,>.: 78''(&.8 / ;,'8E 18&7"/(&.8. J,'8 48."#,.*#% 
18&.).: 6#%$4,;% .,$(+( #(;* 6#",;,6.,782 ., 22 /%$(#%-
&.,'') / &"4"$782 [2]. N,$, 80 6(6*4)782 ;%$(2 $,#.(648 
(Solanum demissem) 6(3%#"'(2 / +(#,- A"$&%$%, ?*4, 
/%;84"', 48'8), )$, /%)/%4,&: &.8E$(> ;( ?(#(;,/<,.(2 
-/(#(?% (Synchitrium endobioticum) ., 98.(9.(#(0* 
(Phytophtora infestans). L;',$ /,#.%E */,+% .(E 9,$., 
B( (?%;/, 98.(6,.(+"'%, )$8 H 3%#($( #(06(/&>;="'%1% 
/ 18&7)- /%#(B*/,'') $*4:.*#'%- &(#.8/, '" /%)/4"'8 ', 
."#%.(#8)- 18&7"0#(&.,'') 2- ;%$(+( #(;%<,. L.=", (.(-
<*><" &"#";(/%B" '" 8';*$*/,4( 7> ,;,6.,78>, ',/6,$%, 
(&'(/,, ', )$8E 3.*<'( ?*4, /%)/4"', ,;,6.%/'8&.: ;( 
'(/(+( &"#";(/%B,, 8&'*/,4, 6"#/8&'( / 6#%-(/,'(1* 
&.,'8. G"0%&."'.'8&.: ;%$(2 $,#.(648 ;( 98.(6,.(+"'8/ 
/%)/%4,&: ;(18','.'(>, B( ?*4( /%$(#%&.,'( ;4) &./(-
#"'') '(/%- &.8E$%- &(#.8/ 34)-(1 +8?#%;%0,782. 

S*;:-)$%E &.#"&(/%E 9,$.(#, (<"/%;'(, /64%/,H ', 
#(&4%''%E (#+,'801 ;/()$(: )$ *3$(;=*><%E .,$ 8 6(-
;#,0'>><%E. K3$(;="'') 6#()/4)>.:&) / 6(#*3"''8 
7848&'(&.8 1"1?#,''%- &.#*$.*# $48.%'%, 018'8 22 /4,&.%-
/(&."E, #(0'H;',''8 ;%-,'') 8 9(&9(#%4>/,''), ., 8'-
3%- 6#(7"&,-, .(;8 )$, &.#"&(#-6(;#,0'%$ – /%$4%$,H 
9(#1*/,'') 784(+( 4,'7>+, /8;6(/8;'%- 0,-%&'%- #",$-
78E ',6#,/4"'%- ', #"6,#,78> *3$(;="''). O808(4(+8<'8 
&.#"&(#% 0;,.'8 8';*$*/,.% 6(&%4"'') /8;'(/'%- 6#(7"-
&8/, )$8 6#%0/(;).: ;( 9(#1*/,'') ;(/+(."#18'(/(2 '"-
&6"7%98<'(2 &.8E$(&.8. O808(4(+8<'%E &.#"&, 8';*$*><% 
',;4%3$(/* ,$.%/,78> 1".,?(4801*, 1(=" 68;/%B*/,.% 
0,+,4:'8 ,;,6.%/'8 1"-,'801% #(&4%''(+( (#+,'801* 8 
&6#%).% E(+( 6#";,;,6.,782 ;( 8'3%- 1(=4%/%- &.#"&(-
/%- /64%/8/, 0?84:3*><% E(+( '"&6"7%98<'* &.8E$8&.: [12]. 

J(&48;="'') ', ./,#%''%- (?'H$.,- 6($,0,4%, B( 
.($&%<'%E "9"$. #80'(1,'8.'%- 980%<'%- 8 -818<'%- 9,$-
.(#8/ 1(=" ?*.% 6(&4,?4"'%E 6(6"#";'81 /64%/(1 ', 
(#+,'801 1,4%- ;(0 .($&%<'(+( ,+"'.,. N,$, ', B*#,- 
6(6"#";':( (?#(?4"'%- ', #,''8- ".,6,- 6(&."1?#8(-
',4:'(+( #(0/%.$* '%0:$%1 .%&$(1 $%&'>, ;8) /%&($(+( 
.%&$* 7:(+( +,0* '" /%$4%$,4, 68;/%B"'') #8/') &.#"&-
8';*$(/,'(+( ',$(6%<"'') 6#(;*$.8/ 6"#"$%&'(+( ($%&-
'"'') 4868;8/ * (#+,',- [2].   

J(&48;="'') ?8(980%<'%- 6#(7"&8/ $48.%' +,#?*0, 
Cucurbita pepo 6($,0,4(, B( 6(."'78,4 ;82 (!J), 8'878E(-
/,'%E 6"#"6,;(1 ."16"#,.*# / ;"$84:$, +#,;*&8/, /%-
$4%$,H .%1<,&(/" 68;/%B"'') &.8E$(&.8 .$,'%' )$ * 4(-
$,4:'8E 0('8, .,$ 8 0, 22 1"=,1%. !J-8';*$(/,'" 68;/%-
B"'') &.8E$(&.8 H '"&6"7%98<'%1 ., 8'."#6#".*H.:&) 
,/.(#(1 )$ 6#";,;,6.,78). !J, /%$('*><% #(4: "$&.#"-
'(+( &%+',4, 6#( 6(<,.($ &.#"&(/(+( /64%/*, /%$4%$,H 
6#% 7:(1* $(164"$& 9*'$78(',4:'%- 018', )$8 8 0,?"06"-
<*>.: *&683'" /%=%/,'') #(&4%' 0, &.#"&(/%- *1(/ ;( 
6(<,.$* /4,&'" ,;,6.,78E'%- 018' [10]. 
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K./(#"'') ,$.%/'%- 9(#1 $%&'> (@OP) 0, #(&4%''(-
+( 6,.(+"'"0* H 9,$.(1 0,+,4:'(/8;(1%1. D"'"#,78> 
@OP 6#% 8'98$*/,''8 6(/')0*>.: 0 ,$.%/'8&.> 6(0,$48-
.%''%- 9"#1"'.8/, 4($,480(/,'%- ', 64,01,4"18 8 $48-
.%''8E &.8'78. N,$, J="<"/(1 [15] ?*/ 0#(?4"'%E /%&'(-
/($, B( *./(#"'%E / #"0*4:.,.8 ($%&'>/,4:'(+( /%?*-* 
6"#($&%; /(;'> 6#('%$,H / $48.%'% #(&4%'% 8 / '"/%&(-
$8E $('7"'.#,782 &6#%)H 6#";,;,6.,782 #(&4%' ;( ',&.*-
6'(2 ",.,$%" &.#"&(#,. 

!#%$4,;(1 6#";,;,6.,782, )$ &$4,;(/(2 #(03%#"'') 
(0?84:3"'')) ,;,6.,78E'(+( 6(."'78,4* H ;(&48;="'') 
6#(/";"'8 ',3(> 4,?(#,.(#8H>. N,$, 6(6"#";':( ?*4( 
0')&(/,'(, B( 6"#($&%; /(;'> / $('7"'.#,782 1.10-4 A 
68;/%B*H '"&6"7%98<'* #"0%&."'.'8&.: #(&4%' 63"'%78 
0, #,-*'($ ,$.%/,782 ,'.%($&%;,'.'%- 9"#1"'.8/ [1]. 
L?#(?$, #(&4%' 63"'%78 #80'%- "$(.%68/ 6"#($&%;(1 
/(;'>, * 9,0* $*B8'') 8';*$*/,4, ,$.%/'8&.: 6#%#(;'%- 
0,-%&'%- 1"-,'8018/, B( &6#%)4( 9(#1*/,''> '"&6"-
7%98<'(2 #"0%&."'.'(&.8 ;( 6(/.(#'(2 ;82 &.#"&(#, * 
9,0* .#*?$*/,''). G"0*4:.,.(1 7%- 6#(7"&8/ &.,4, 
&.,?8480,78) ($%&'>/,4:'(+( 1".,?(4801* / ',&.*6'* 
9"'(9,0*. !#";,;,6.,78) 6(0%.%/'( /64%'*4, ', 9(-
#1*/,'') 1,&% 0"#', / $(4(&8 [11].  

L.=", ', &:(+(;'8 6#(?4"1, 6#",;,6.,782 ',?*/,H 
0',<"'') (;'(+( 0 6"#&6"$.%/'%- ',6#)1$8/ "$(4(+(-
"/(4>78E'%- ;(&48;="':, -(<, / 22 #(0/%.$* ;(18'*>.: 
8&.(#%$(-$#%.%<'8 8 0,+,4:'(?8(4(+8<'8 ,&6"$.%. G",480,-
78) ?8(-818<'%-, 9808(4(+8<'%- ., &.#*$.*#'(-9*'$78(-
',4:'%- 6"#";*1(/ /%)/4)H "0,6,& ,;,6.%/'(&.8" 8 ;,H 
1(=4%/8&.: 0,&"4).% '(/8 0('% 18&7"0#(&.,.,'') 8 

&6#%).% .%1 &,1%1 /'*.#83':(/%;(/8E ;%9"#"'78,782 ., 
6#(+#"&%/'8E "/(4>782. 

!#";,;,6.,78) 1(=" /%&.*6,.% 9,$.(#(1 68;/%-
B"'') '"&6"7%98<'(2 &.8E$(&.8 #(&4%' / *1(/,- ,'.#(-
6(+"''( 018'"'(+( ;(/$844). 
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&0 * +,-(#,(-&2: "-6$&2%$52/ 824292* 4.=2&#0 '(-2*. F(83,04-";2",0# "G0);2,.-® $509"B283&0:" &"-)$82%(*$* *)2+, 
B(&#52"&$83&0C 6-(4 824292* ( 6.4$,"50,$C. 

It was established that under the conditions of long-term gastric hypoacidity caused by "Omez®", significant changes in the 
structural organisation of hepatic lipids is observed. Multiprobiotic "Symbiter® acidophilis" normalised lipidic functional groups' 
content in hepatocytes. 

 
*?7:8. N#%/,4" /%$(#%&.,'') 8'+8?8.(#8/ 6#(.(''(2 

6(16% 6,#8H.,4:'%- $48.%' 34*'$, 6#% 48$*/,''8 +86"#-
,7%;'%- &.,'8/ 6#%0/(;%.: ;( 68;/%B"'') #8/') +,&.#%-
'* ., #(0/%.$* 34*'$(/(2 +86"#64,082 8 ,.#(982 [2]. 58;(-
1(, B( 0'%="'') &"$#"782 &(4)'(2 $%&4(.% '"+,.%/'( 
/64%/,H ', 18$#(?8(7"'(0 .#,/'(2 &%&."1%, B( 6#%0/(-
;%.: ;( $(4('80,782 34*'$(/(-$%3$(/(+( .#,$.* #80'(-
1,'8.'%1% 6,.(+"''%1% 18$#((#+,'801,1% ., #(0/%.$* 
;%&?,$."#8(08/ [7]. 

F, *1(/ 34*'$(/(2 +86(-4(#+8;#82 01"'3*H.:&) &.%-
1*4>><%E /64%/ ', &"$#"78> =(/<8 -(4"7%&.($8'8'* ., 
&"$#".%'*, )$8 /%;84)>.:&) * ;/,',;7).%6,4* $%3$* 68; 
/64%/(1 &(4)'(2 $%&4(.%. ]" 1(=" &6#%<%'%.% #(0/%-
.($ 6,.(4(+8<'%- 6#(7"&8/ * +"6,.(?848,#'8E &%&."18, 
(;'%1 0 6($,0'%$8/ )$(+( H 6(#*3"'') &.#*$.*#% 1"1-
?#,' $48.%', 8'."+#,4:'%1 ., &*..H/%1 "4"1"'.(1 )$%- 
H 4868;%. G(4: 4868;8/ * 9808(4(+8<'%- 6#(7"&,- ., 6#% 
#(0/%.$* 6,.(4(+82 0,4"=%.: /8; )$8&'(+( ., $84:$8&'(+( 
&$4,;* 2- ($#"1%- &.#*$.*#'%- "4"1"'.8/ [1]. 

N(1* 1".(> #(?(.% ?*4( ;(&48;%.% /64%/ 1*4:.%-
6#(?8(.%$* "I%1?8."#® ,7%;(984:'%E" ', &.#*$.*#'%E 
&.,' 4868;8/ 6"<8'$% B*#8/ 0, *1(/ .#%/,4(+( 6#%+'8<"'-
') 34*'$(/(2 &"$#"782. 

HM'=(7 7+ B&7#50 5#?,D5>&'@. J(&48;% 6#(/(;%4% 
', ?84%- '"48'8E'%- B*#,--&,17)- /,+(> 180-200 +, )$8 
?*4% #(0;84"'8 ', .#% +#*6%. A,'86*4)782 0 ./,#%',1% ., 
2- *.#%1,'') / /8/,#82 0;8E&'>/,4%&: 0+8;'( 18=',#(;-
'%- 6#,/%4 [4]. P('.#(4"1 (I +#*6,) &4*+*/,4% B*#%, 
)$%1 *6#(;(/= 28 ;8? //(;%4% 0,2 14 /'*.#83':(<"#"/-
'( (//<) ., 0,5 14 6"#(#,4:'( /(;* ;4) 8''H$78E. D86(-
,7%;'%E &.,' * B*#8/ (II +#*6,) 1(;"4>/,4% B(;"''%1 
//";"'')1 *6#(;(/= 28 ;8? "L1"0*®" (/%#(?'%7./, 
Dr. Reddy"s, b';8)), ?4($,.(#, M+, P+ – @NO,0% – $4><(-
/(+( 9"#1"'.* &%'."0* &(4)'(2 $%&4(.% 6,#8H.,4:'%1% 
$48.%',1% 34*'$,. "L1"0®" //(;%4% / ;(08 14 1+/$+ //<, 
#(0<%'"'(+( / 0,2 14 /(;% ;4) 8''H$78E. c*#,1 (III +#*6,) 
(;'(<,&'( 0 //";"'')1 "L1"0*®" //(;%4% 1*4:.%6#(-
?8(.%$ "I%1?8."#® ,7%;(984:'%E" (/%#(?'%7./, NL5 
"L.J. !#(48&($ ") 6"#(#,4:'( / ;(08 0,14 14/$+, #(0<%'"-
'(+( / 0,5 14 /(;% ;4) 8''H$78E. 

Q868;% 0 6"<8'$% B*#8/ "$&.#,+*/,4% 0, 1".(;(1 O(4<, 
-4(#(9(#1 – 1".,'(4:'(> &*1833> (2:1, 0, (?'H1(1) [3]. 
F (.#%1,'%- &*1,#'%- 4868;8/ 0'81,4% &6"$.#% ', 8'9#,<"-
#/('(1* (bR) O*#'H – &6"$.#(1".#8 "Nexus" ("Thermo 
Nicolet", I`@), (?4,;','%1 ;,.<%$(1 DTGS. 5%18#>/,'') 
64(B%' 68$8/ ', bR &6"$.#,- /%$('*/,4(&: 0, ;(6(1(+(> 
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6#(+#,1'(+( 0,?"06"<"'') 6#%4,;* OMNIC (/"#&8) 5.1). 
I6"$.#% #"H&.#*/,4% / .#:(- 6(/.(#,- ;4) $(='(2 6#(?%. 
P84:$8&'* (78'$* &.#*$.*#'%- "4"1"'.8/ 4868;8/ 0;8E&'>/,4% 
0, 1".(;(1 '(#1*/,'') 64(B 8 /%0',<%4% 2- * /8;&(.$,- 
[5]. I.,.%&.%<'* (?#(?$* #"0*4:.,.8/ ;(&48;="': 6#(/(-
;%4% 0 /%$(#%&.,'')1 t-$#%."#8> I.'>;"'.,. 58;18''(&.8 
//,=,4% ;(&.(/8#'%1% 6#% G<0,05. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. J4) 0')&*/,'') 
&.#*$.*#'%- (&(?4%/(&."E 4868;8/ 6"<8'$% $('.#(4:'%- 
B*#8/ ?*4% 0').% bR – &6"$.#% O*#'H / ;8,6,0('8 -/%4:(-
/%- <%&"4 /8; 4000 ;( 400 &1-1 (#%&. 1). M,)/'8&.: / &6"-
$.#8 4868;8/ &1*+% 6(+4%','') 3600-3100 &1-1 /%$4%$,'( 

/,4"'.'%1% $(4%/,'')1% +8;#($&%4:'%- +#*6. 5%)/4"-
'%E 68$ 6(+4%','') / ;84)'78 3010 &1-1– /8;6(/8;,/ /,-
4"'.'%1 $(4%/,'')1 7%&-80(1"#8/ '"',&%<"'%- ., 6(48-
'"',&%<"'%- =%#'%- $%&4(.. I1*+, 6(+4%','') / ;8,6,-
0('8 /8; 2800 ;( 2929 &1-1 0?8+,4,&: 0 /,4"'.'%1% $(4%-
/,'')1% IM – +#*6. F,98$&(/,'8 &1*+% 6(+4%','') 6#% 
1720 &1-1, 1679 &1-1, 1454 &1-1 ., 1210 &1-1 &68/6,;,4% 0 
/,4"'.'%1% $(4%/,'')1% $,#?('84:'%-, ,4:;"+8;'%-, 
IM2 – ., 9(&9,.'%- +#*6 /8;6(/8;'(. 5%)/4"'%E 68$ 0 
1,$&%1*1(1 6(+4%','') 6#% 968 &1-1 – /8;6(/8;,/ $(-
4%/,'')1 .#,'&-80(1"#8/ [6]. 

 

 
U0?.1. CP-?8&(7$ <:$'= K+/+,@'0O ,D8D5D" 8&GD'(0 (#'7$#,@'0O %:$D" 

 
@',480 bR-&6"$.#8/ O*#'H 4868;8/ +"6,.(7%.8/ $('.#(-

4:'%- B*#8/ ;(0/(4%/ #(0#,-*/,.% /8;&(.$(/" &68//8;-
'(3"'') 9*'$78(',4:'%- +#*6 (.,?4.1). 5%)/4"'(, B( 
4868;% -,#,$."#%0*/,4%&: 6"#"/,=,'')1 IM- (* &"#";-
':(1* 45,95%), $,#?('84:'%- (22,28%), +8;#($&%4:'%- 
(11,06%), IM2- (6,95%) ., 9(&9,.'%- (7,78%) +#*6. 
518&. ,4:;"+8;'%- +#*6, 7%&- ., .#,'-80(1"#8/ &$4,;,/ 
1,67%, 2,65% ., 1,66% /8;6(/8;'(. 

!($,0,'(, B( 0, *1(/ .#%/,4(+( 6#%+'8<"'') 34*'-
$(/(2 &"$#"782 &(4)'(2 $%&4(.% (1"6#,0(4(1, &6(&."#8-
+,4%&: &*..H/8 018'% / &.#*$.*#'8E (#+,'80,782 4868;8/ 
6"<8'$% B*#8/ (.,?4. 1). F($#"1,, 0?84:3*/,/&) /18&. 
+8;#($&%4:'%- +#*6 – * 2,4 #,0%; ,4:;"+8;'%- +#*6 – * 1,7 
#,0%, 9(&9,.'%- +#*6 – * 1,4 #,0% ., .#,'&-80(1"#8/ / 
1,2 #,0% 6(#8/')'( 0 $('.#(4"1. F, 7%- =" *1(/ /8;?*-
/,4(&: 0'%="'') $,#?('84:'%- +#*6 ., 7%&-80(1"#8/ / 
1,3 ., 1,5 #,0% /8;6(/8;'(. 

 
?$;8057  1. *BD?7 Z:'(SD#'+,@'0O /$:8 ,D8D5D" (% "D5 K+/+,@'#X (D,@(#?7D) 8&GD'(0 %:$D" 

K+ :B#" 7$0"+,#X ;,:'(#"#X /D8#+S05'#?7D, (M ± m, n=7) 

4$:8+ 7"+$0' 
 
!#?,D5>:"+'01 
8+$+B&7$ 

(#'7$#,@ "HB&K®" "HB&K®" + "-0BMD7&$  
+S05#ZD,@'01" 

D8;#($&%4:'8 +#*6% (3600-3100 &1-1) 11,06 ± 1,01 26,61 ± 1,85* 16,93 ± 1,52** 

]%&-80(1"#% (3010 &1-1) 2,65 ± 0,12 1,71 ± 0,09* 2,07 ± 0,14** 

IM-+#*6% (2800-2929  &1-1) 45,95±2,53 32,81±2,09* 44,26± 2,15** 

P,#?('84:'8 +#*6% (1720 &1-1) 22,28 ± 1,92 16,06 ± 1,47* 18,52 ± 1,63** 

@4:;"+8;'8 +#*6% (1679 &1-1) 1,67 ± 0,09 2,91 ± 0,11* 1,37 ± 0,12** 

IM2 – +#*6% (1454 &1-1) 6,95±0,70 6,87±0,81 6,74±0,42 
O(&9,.'8 +#*6% (1210 &1-1) 7,78± 0,84 11,02± 1,03* 8,51± 0,69** 

N#,'&-80(1"#% (968 &1-1) 1,66 ± 0,08 2,01 ± 0,13* 1,60 ± 0,07** 

*- p<0,05 6(#8/')'( 0 $('.#(4"1;  

**- p<0,05 6(#8/')'( 0 +#*6(> ./,#%', )$%1 //(;%4% "L1"0 " 
 
F#(&.,'') 6"/'%- &.#*$.*#'%- "4"1"'.8/ * &$4,;8 

4868;8/ (+8;#($&%4:'%- 8 ,4:;"+8;'%- +#*6) ., 0'%="'') 
7%&-80(1"#8/ &/8;<%.: 6#( 8'."'&%98$,78> 6#(7"&8/ 6"-
#"$%&'(+( ($%&4"'') 4868;8/, (&$84:$% &,1" 6(;/8E'8 
0/')0$% 7%&-80(1"#8/ '"',&%<"'%- ., 6(48'"',&%<"'%- 
=%#'%- $%&4(. H +(4(/'(> 183"''> /84:'%- #,;%$,48/. 
N,$8 &.#*$.*#'8 6"#"?*;(/% 1(=*.: 6#%0/"&.% ;( &*..H-
/%- 018' 64%''(&.8 1"1?#,', ,$.%/'(&.8 1"1?#,'(0/')-
0,'%- 9"#1"'.8/, 6"#"'(&'%$8/ ., 8'3%- 1"1?#,''%- 
?84$8/. F'%="'') $,#?('84:'%-, IM-+#*6 ., 68;/%B"'') 
9(&9,.'%- +#*6 1(=" &/8;<%.% 6#( 68;/%B"'') (?18'-

'%- 6#(7"&8/ * 9(&9(4868;,- 1"1?#,' +"6,.(7%.8/. F?8-
4:3"'') /18&.* .#,'&-80(1"#8/, 1(=" ?*.% 6(/')0,'( 0 
6#(7"&,1% ($%&'"'') 6(48'"',&%<"'%- =%#'%- $%&4(., 
B( &*6#(/(;=*H.:&) ',$(6%<"'')1 80(6#(&.,'8/ – +(4(-
/'%- 1,#$"#8/ ($%&'(+( &.#"&* in vivo.  

5&.,'(/4"'(, B( 0, *1(/ &*18&'(+( //";"'') ./,-
#%',1 "I%1?8."#*  ,7%;(984:'(+(" ., "L1"0* ", &6(-
&."#8+,4(&: &*..H/" /8;'(/4"'') &.#*$.*#'(2 (#+,'80,782 
4868;8/ +"6,.(7%.8/ * 6(#8/')''8 0 +#*6(> B*#8/ 0 +86(-
,7%;'%1 &.,'(1 (.,?4. 1). F'%0%/&) #8/"': +8;#($&%4:-
'%- +#*6 (/ 1,4 #,0%), ,4:;"+8;'%- +#*6 (/ 1,5 #,0%) ., 
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9(&9,.'%- +#*6 8 .#,'&-80(1"#8/ (/ 1,2 #,0%). !#% 7:(1* 
68;/%B%/&) /18&. IM-+#*6 (/ 1,4 #,0%), $,#?('84:'%- 
+#*6 8 7%&-80(1"#8/ (/ 1,2 #,0%) /8;'(&'( +#*6% B*#8/, 
)$%1 //(;%4% (1"6#,0(4. 

*0?'#"(0. L.#%1,'8 #"0*4:.,.% "$&6"#%1"'.,4:-
'%- ;(&48;="': &/8;<,.:, B( ', 9('8 .#%/,4(+( 6#%+'8-
<"'') 34*'$(/(2 &"$#"782 &(4)'(2 $%&4(.% ?4($,.(#(1 
M+, P+ – @NO,0% "L1"0(1 ", &6(&."#8+,4%&: &*..H/8 
018'% &.#*$.*#'(2 (#+,'80,782 4868;8/ 6"<8'$% B*#8/. A*-
4:.%6#(?8(.%$ "I%1?8."#  ,7%;(984:'%E" '(#1,480*-
/,/ ?84:38&.: &.#*$.*#'%- &$4,;(/%- 4868;8/ +"6,.(7%.8/ 
;( $('.#(4:'%- 0',<"':. 

 

1. F,)<$8/&:$, L.I. 564%/ 1(;%98$,782 =%#'($%&4(.'(+( &$4,;* $48-
.%''%- 1"1?#,' ', +,&.#(6#(."$78> 0, *1(/ &.#"&-8';*$(/,'%- *#,="': 
// A";%<'8 6"#&6"$.%/%. 2006. – Z4. – I. 24-27. 2. Burkitt M.D., Varro A., 
Pritchard D.M. Importance of gastrin in the pathogenesis and treatment of 
gastric tumors // World J Gastroenterol. – 2009. – Vol. 15(1). – P. 1-16. 
3. Folch J., Lees M. and Stanley G.H.S. A simple method for the isolation 
and purification of total lipids from animal tissues // J. Biol. Chem. – 1957. – 
Vol. 226. – P. 497-509. 4. Guide for the Core and Use of Laboratoru 
Animals. National Research Council. Washington: Nat. Acad. Press. – 1996. 
– 250 p. 5. Lamba O.P., Borchman D., and O'Brien P.J. Fourier transform 
infrared study of the rod outer segment disk and plasma membranes of 
vertebrate retina // Biochemistry. – 1994. – Vol.33. – P. 1704-1712. 6. Qing-
Bo Li, Xue-Jun Sun, Yi-Zhuang Xu. Use of Fourier-transform infrared 
spectroscopy to rapidly diagnose gastric endoscopic biopsies // World J 
Gastroenterol. – 2005.- Vol. 11(25). – P. 3842-3845. 7. Williams C., McColl 
K.E.L. Proton Pump inhibitors and bacterial overgrowth // Alimentary 
pharmacology and Therapeutic.- 2006. – Vol. 23. – P. 3-10. 
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;(,$ $;" +4$9#"*$) 4-0%*"90,3 9" -"%*0,#( ,-");",0=&0C (+#8$9&.&3. ?")( "9.-A$&&7 4-.4$-$,2* 4-",./&( G 1 
$#,($83&"E %$9$=.E ;2",.C&"8"62/. D 9$&2: -";",2 4-.9+,$*8.&" 4"-2*&783&( C$-$#,.-0+,0#( C-")$,"6-$B2=&0C 
).,"92* "=0+,#0 4-",./&( G. !"#$%$&" 4.-.*$6( ).,"9( 2)(&"$B2&&"/ C-")$,"6-$B2/ % *0#"-0+,$&&7) )"&"#8"&$83-
&0C $&,0,28 9" 4-",./&( G. 

Protein C is the main component of anticoagulant cascade of haemostasis system. Protein C deficiency (inherited or 
acquired) leads to development of thrombotic complications. That's why the obtaining of protein C preparations is an actual task 
of biotechnology. In the present paper the possible chromatographic procedures for protein C purification have been analyzed. 
The advantage of immunochromatography with monoclonal antibodies against protein C has been shown. 

 
*?7:8. !#(."2' I (!I), /8.,18'-P-0,4"='%E ?84($ 

64,01% $#(/8, H 9808(4(+8<'%1 ,'.%$(,+*4)'.(1, )$%E 
/%$('*H #"+*4).(#'* 9*'$78> 6#% ,$.%/,782 6#(7"&8/ 
0&8;,'') $#(/8 ., 98?#%'(480*, ?"#" *<,&.: / 4($,480,782 
&%&."1'(2 0,6,4:'(2 /8;6(/8;8, 01"'3"''8 ,6(6.(0* "'-
;(."48,4:'%- $48.%' * /8;6(/8;: ', ;8> 7%.($8'8/ 8 #(0/%-
.($ 83"182 [2].   

!#(."2' I H ;/(4,'7>+(/%1 +48$(6#(."2;(1 0 1(4"-
$*4)#'(> 1,&(> 62 $J,, B( &%'."0*H.:&) / 6"<8'78 * 
/%+4);8 '",$.%/'(+( 6#(9"#1"'.*. @$.%/,78) 6#(."2'* 
I 0;8E&'>H.:&) ', 9(&9(4868;'8E 1"1?#,'8 $(164"$&(1 
.#(1?8'-.#(1?(1(;*48' [2]. P('7"'.#,78) ?84$, / $#(/8 
&$4,;,H 3-5 1+/4, <,& ',68/=%..) ,$.%/(/,'(+( !I – 16-
30 -/%4%' [5]. @'.%$(,+*4)'.', 9*'$78) ,$.%/(/,'(+( 
!I 0;8E&'>H.:&) 0, 6#%'7%6(1 '"+,.%/'(+( 0/(#(.':(-
+( 0/')0$*. @$.%/(/,'%E 6#(."2' I / 6#%&*.'(&.8 6#(."2-
'* S )$ $(9,$.(#*, 8('80(/,'(+( $,4:78> 8 9(&9(4868;8/ 
/%&($(&"4"$.%/'( 8',$.%/*H 9,$.(#% V, 8 Vbbb, 34)-(1 
2- +8;#(480*, .%1 &,1%1 6"#"3$(;=,><% 6"#"./(#"''> 
6#(.#(1?8'* / .#(1?8' [2]. P48'8<'8 ;(&48;="'') 6($,0,-
4%, B( !I 1,H 6"#&6"$.%/* 3%#($(+( 0,&.(&*/,''). 
!#"6,#,. 1(=" ?*.% /%$(#%&.,'%E '" .84:$% ;4) 48$*-
/,'') +"'".%<'( ;"987%.'%- ', !I 6,78H'.8/, ,4" .,$(= 
0, &"6.%<'(+( 3($* ;4) &.#%1,'') #(0/%.$* 0,6,4:'(2 
/8;6(/8;8, 6#% (6"#,78)- 0,18'% $(48''%- 8 $*4:3(/%- 
&*+4(?8/, '"$#(08 .$,'%' /',&48;($ ;82 $*1,#%'*, 6#% 
+"6,#%'8';*$(/,'8E .#(1?(7%.(6"'82 8 ..8. P#81 .(+(, ;4) 
;8,+'(&.%$% ., 48$*/,'') /"4%$" 0',<"'') 1,H &/(H<,&-
'" /%0',<"'') /18&.*/,$.%/'(&.8 !I / 64,018 $#(/8 4>-
;%'%, B( ;(0/(4)H (78'%.% ,'.%$(,+*4)'.'%E 6(."'78,4 
$#(/8 8 H 6#(+'(&.%<'%1 6($,0'%$(1 [1, 2, 4].  

L&$84:$%, ', /8;18'* /8; 8'3%- ,'.%$(,+*4)'.8/, 6#(-
."2' I 7%#$*4>H / $#(/(.(78 * /%+4);8 0%1(+"'* ., ,$.%-
/*H.:&) 4%3" * /%6,;$* '"(?-8;'(&.8, $('7"'.#,. !I H 
0,&(?(1 6(6"#";="'') 8 48$*/,'') .#(1?(08/ * 6,78H'.8/ 
0 ',?*.%1 ;"987%.(1 !I 8 &6#%)H *'%$'"''> 6#(?4"1, 
6(/')0,'%- 0 6"#"4%/,'')1 &/8=(0,1(#(="'(2 64,01%, 
'" /%$4%$,><% 6(?8<'%- "9"$.8/ 0, #,-*'($ E(+( ,'.%-
$(,+*4)'.'(2 ., ,'.%.#(1?(.%<'(2 ;82 [16]. 

J4) (&.,.(<'(+( #(0*18'') 9*'$78E !I, (&(?4%/( ', 
1(4"$*4)#'(-$48.%''(1* #8/'8, *.(<'"'') E(+( /4,&.%/(-
&."E, )$8 '"(?-8;'( /#,-(/*/,.% 6#% 6#,$.%<'(1* 0,&.(-
&*/,''8 6#"6,#,.* !I, /,=4%/%1 H 6#(;(/="'') ;(&48-
;="': )$ in vivo, .,$ 8 in vitro. I./(#"'') 1(;"4:'%- &%&-
."1, ',?4%="'%- ;( *1(/ in vivo, )$8 ? /8;./(#>/,4% 6#(-
.8$,'') 6#(7"&8/ 0, *<,&.8 !I )$ #"+*4).(#,, /%1,+,H 
/%$(#%&.,'') "4"$.#(9(#".%<'( <%&.(+( ?84$(/(+( 6#"-
6,#,.*. L&$84:$% 6#(?4"1% 6( /%;84"''> 6#(."2'* I 6(-
/')0,'8 0 '"/%&($(> $('7"'.#,78H> ?84$, / 64,018 $#(/8 8 
&$4,;'%1% *1(/,1% /8;($#"14"'') !I /8; 8'3%- /8.,18'-
P-0,4"='%- ?84$8/ 64,01% $#(/8, 1".(> #(?(.% ?*4( 6(#8-
/')'') "9"$.%/'(&.8 #80'%- &6(&(?8/ (<%&.$% !I 0 64,0-
1% $#(/8 4>;%'% ., 9#,$782 IV-1 0, P('(1. 

F+7&$D+,0 D B&7#50 5#?,D5>&'@. O#,$78> IV-1 0, 
P('(1 (9#,$78) ?84$8/ 64,01% $#(/8, )$* (;"#=,'( ".,-
'(4(/%1 (&,;="'')1 0, 1".(;(1 P(',) ',;,'( F@N 
"S8(9,#1,", 1. P%2/. J4) (;"#=,'') $('7"'.#,.*, B( 
18&.%/ 6#(."2' I, 15 + 9#,$782 IV-1 &*&6"';*/,4% / 9808-
(4(+8<'(1* #(0<%'8 0, 6#%&*.'(&.8 11A ?"'0,18;%'*, 
;(;,/,4% (NH4)2SO4 ;( 40% ',&%<"'') ., 8'$*?*/,4% 
12 +(; 6#% 4(I. I*&6"'08> 7"'.#%9*+*/,4% 6#(.)+(1 
40 -/ 6#% 6000 g. J( (.#%1,'(+( &*6"#',.,'.* ;(;,/,-
4% (NH4)2SO4 ;( 70% ',&%<"''), 8'$*?*/,4% 6#(.)+(1 
1 +(; 6#% 6#% 4(I 8 6(.81 7"'.#%9*+*/,4% 40 -/ 6#% 
6000 g. L.#%1,'%E (&,; #(0<%')4% * 0,02 A .#%&-
9(&9,.'(1* ?*9"#8 #M 6.0, B( 18&.%/ 2 1A ?"'0,18;%-
'* 8 7"'.#%9*+*/,4% &*&6"'08> 6#(.)+(1 40 -/ 6#% 6000 g. 
I*6"#',.,'. 0'"&(4>/,4% ', G-25. L;"#=,'* &*183 
?84$8/ /%$(#%&.(/*/,4% ;4) (.#%1,'') 6#(."2'* I. 

!4,01* $#(/8 ;('(#8/ ',;,'( &68/#(?8.'%$,1% 
]"'.#* $#(/8 P%2/&:$(+( /8E&:$(/(+( +(&68.,4>. 

P('.#(4:', 64,01, $#(/8 48(98480(/,', (G"',1, G(&8)). 
A".,4(-,98''%E ., +8;#(9(?'%E &(#?"'.% &%'."0(-

/,'( * /8;;848 -8182 ., ?8(-8182 9"#1"'.8/ b'&.%.*.* ?8(-8-
182 0, 1(;%98$(/,'(> 1".(;%$(> 0+8;'( [15]. I6(<,.$* 
34)-(1 /0,H1(;82 "6($&%1".,$#%4,.8/ #80'(2 1(4"$*4)-
#'(2 1,&% 0 818'(;%(7.(/(> $%&4(.(> &%'."0*/,4% 1"-
.,$#%4,.'8 1('(1"#%, )$8 18&.%4% 0,4%3$% 818'(;%(7.(-
/(2 $%&4(.%. I%'."0(/,'8 1('(1"#% $(6(481"#%0*/,4% 
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0, #,;%$,4:'(-4,'7>+(/%1 1"-,'801(1 0 ,$#%4,18;(1 
., 1".%4"'?8&,$#%4,18;(1, /',&48;($ <(+( *./(#>/,-
4,&: '"#(0<%'', 1,.#%7) 1".,4(,98''(+( &(#?"'.*. 
!8&4) &%'."0* (.#%1,'* 1,.#%7> #"."4:'( 6#(1%/,4% 
/(;(> ., (?#(?4)4% #(0<%'(1 &*4:9,.* 18;8. 5 #"0*4:-
.,.8 (?#(?$% *./(#>/,/&) 1".,4(,98''%E &(#?"'., )$%E 
?*4( /%$(#%&.,'( ;4) (<%B"'') 6#(."2'* I [3].  

C4"$.#(9(#"0 * 6(48,$#%4,18;'(1* +"48 / 6#%&*.'(&.8 
DS-Na 6#(/(;%4% 0, 1".(;(1 Q"148 [13]. [$ 1,#$"#% /%-
$(#%&.(/*/,4% &*183 ?84$8/ Low Molecular Weigt Calibration 
Kit (Pharmacia, 97; 66; 43; 31; 21,5; 14,4 $J,) ., # 0671 
Fermentas, 170; 130; 95; 72; 55; 43; 34; 26; 17; 11 $J,). J4) 
/8;'(/4"'') ;%&*4:98;'%- 0/')0$8/ 0#,0$% (?#(?4)4% 5% 
,-AC 6#(.)+(1 10 -/ 6#% 60(I. D"48 9,#?*/,4% 0,125% 
#(0<%'(1 $*1,&8 G-250, B( 18&.%.: 25% 80(6#(6,'(4* 8 
10% (7.(/(2 $%&4(.%, ,?( ,0(.'($%&4%1 &#8?4(1. P('7"'-
.#,78> ?84$8/ * #(0<%'8 0 '"E.#,4:'%1 #M /%0',<,4% 0, 
1".(;(1 S#";9(#;, [6] * 1(;%98$,782 I";1,$,.  

@18;(48.%<'* ,$.%/'8&.: /%0',<,4%, /%$(#%&.(/*><% 
-#(1(+"''%E &*?&.#,. S2366 ;4) 6#(."2'* I 
("Chromogenic", `/"78)). `/%;$8&.: /%/84:'"'(+( 68; 
;8H> 9"#1"'.* pNA /%0',<,4% / ;/*6#(1"'"/(1* #"-
=%18 6#% 405 – 492 '1 ', #8;"#8 Titertec Multiscan MC 
("Titertech", O8'4)';8)), 6#%E1,><% $("9878H'. 6(+4%-
','') 1A #(0<%'* pNA 6#% 405 '1 #8/'%1 10500 [8]. 

5 #(?(.8 /%$(#%&.,'( &"9,;"$& JC@C-@-50 
(Pharmacia, Sweden), +8;#(9(?'%E &(#?"'. ', (&'(/8 
"6($&81".,$#%4,.* ., &.%#(4* (b'&.%.*. ?8(-8182 M@MK, 
P%2/), 1".,4(,98''%E &(#?"'. 0 /%$(#%&.,'')1 8('8/ 
18;8 (b'&.%.*. ?8(-8182 M@MK, P%2/), ,$.%/(/,', BrCN-
&"9,#(0, 45 0 811(?8480(/,'%1% ,'.%.84,1% ;( 6#(."2-
'* I (4>?')0'( ',;,'( 4,?(#,.(#8H> ?8(-8182 @1"#%$,'-
&:$(+( R"#/('(+( U#"&.,, 1. G($/844, I`@). 

U&K:,@7+70 5#?,D5>&'@ 7+ XO #M/#"#$&''Y. N#,-
;%78E'" (<%B"'') 6#(."2'* I 0 64,01% $#(/8 ,?( 0 9#,-
$782 IV-1 0, P('(1 &$4,;,H.:&) 0 ;"$84:$(- ".,68/: ,;&(-
#?78) &*4:9,.(1 ?,#8>, 9#,$78('*/,'') &*4:9,.(1 
,1('8> ., 0,&.(&*/,'') 1".(;8/ $(4('(<'(2 -#(1,.(+-
#,982. !"#38 ;/, ".,6% //,=,>.:&) $4,&%<'%1% ;4) 
(.#%1,'') 6#"6,#,.* 6#(.#(1?8'*, ,4" /('% /%0','8 
;(784:'%1% .,$(= 8 ;4) (<%B"'') 6#(."2'* I [9, 14, 15].  

A".(;% /$4><,>.: /%$(#%&.,'') #80'%- ,98''%- &(-
#?"'.8/ ;4) (.#%1,'') /8.,18' P-0,4"='%- 9,$.(#8/ 
0&8;,'') $#(/8 (9,$.(#% bb, VII, IX, X ., 6#(."2'% I, S ., 
Z) [11] ,?( ;4) 9#,$78('*/,'') 1,."#8,4*, )$%E 18&.%.: 

9,$.(#% bb, VII, ., bU ., 6#(."2' I [11, 12, 15]. F 1".(> 
(.#%1,'') (&.,'':(+( 1(=', /%$(#%&.(/*/,.% 8('((?-
18''*, +8;#(9(?'* ., #80'(/%;% ,98''(2 -#(1,.(+#,982. 
b('(?18'', -#(1,.(+#,98) H ;(784:'(> '" .84:$% ;4) 
(;"#=,'') 6#(."2'* I 0 64,01% $#(/8, ,4" 8 0 9#,$782 IV-
1 0, P('(1 [5, 14]. L&.,'') H 6(?8<'%1 6#(;*$.(1 6#% 
(.#%1,''8 &%#(/,.$(/(+( ,4:?*18'* 4>;%'% 8 H &%#(/%-
'(> ;4) /%;84"'') 6#(."2'* I ((;%' +#,1 $('7"'.#,.* 
9#,$782 IV-1 18&.%.: 6#%?4%0'( 100 1$+ 6#(."2'* I) [14]. 

D8;#(9(?'* -#(1,.(+#,98> /%$(#%&.(/*>.:, )$ 6#,/%-
4(, ;4) (<%B"'') 6#(."2'* I, (.#%1,'(+( 0 $('7"'.#,.*, 
B( 18&.%.: /8.,18'-P-0,4"='8 9,$.(#% 0&8;,'') $#(/8 bb, VII, 
bU ., 6#(."2' I [10]. A".(; ,98''(2 -#(1,.(+#,982 6#%;,.-
'%E ;4) (;"#=,'') 6#(."2'* I 0 ?*;:-)$(2 &%#(/%'%, B( 
18&.%.: 7"E ?84($, 8 H ',E?84:3 0#*<'%1 [7, 16]. 

F 1".(> /%?(#* "9"$.%/'(+( 1".(;* (;"#=,'') "4"$-
.#(9(#".%<'( <%&.(+( 9*'$78(',4:'( ,$.%/'(+( 6#(."2'* 
I 1% /%$(#%&.,4% /%B"0,0',<"'8 /%;% -#(1,.(+#,982 8 
6(#8/')4% (.#%1,'8 #"0*4:.,.%. [$ &%#(/%'* 1% /%$(#%&-
.(/*/,4% 64,01* $#(/8 4>;%'% 8 9#,$78> IV-1 0, P('(1.  
Q)(&"$B2&&$ C-")$,"6-$B27 % *0#"-0+,$&&7) 

)"&"#8"&$83&0C $&,0,28 9" 4-",./&( G 
!#%'7%6 1".(;* 6(4)+,H / *./(#"''8 $(164"$&* ,'.%-

+"'-,'.%.84( (/ ;,'(1* /%6,;$* – 6#(."2'  
I-1('($4(',4:'8 ,'.%.84, ;( 6#(."2'* I) ;4) &"4"$.%/-
'(2 "$&.#,$782 6(.#8?'(+( 1,."#8,4* 0 ?,+,.($(16('"'.'(2 
?84$(/(2 &*1838. L&'(/', 6"#"/,+, 1".(;* 6(4)+,H / E(+( 
6(."'78E'( /%&($8E /%?8#$(/(&.8, B( ;(0/(4)H /%4*<,.% 80 
&$4,;'(2 &*1838 $(16('"'.% ;*=" '%0:$(+( /18&.*. P#81 
.(+(, (.#%1,'%E ', 81*'(,98''%- &(#?"'.,- ?84($ 1(=" 
1,.% ;( 1000-$#,.'(+( &.*6"'> (<%&.$% [7]. 

J4) (;"#=,'') 6#(."2'* I (/18&. ?84$, / $#(/8 &$4,-
;,H 3-5 1+/4) ',1% ?*4( /%$(#%&.,'( ,$.%/(/,'* BrCN-
&"9,#(0* 0 811(?8480(/,'%1% ', '8E 1('($4(',4:'%1% 
,'.%.84,1% 7D7B10 ;( 6#(."2'* I ($(4('$, 1-10 &1). 
I(#?"'. /#8/'(/,=*/,4% 0,05A .#%&-HCl ?*9"#(1 #M 
7.4, B( 18&.%/ 0,15A NaCl, 11A CJN@, ','(&%4% 64,01* 
$#(/8 (150 14), )$* 6(6"#";':( ?*4( ;8,480(/,'( 6#(.% 
.(+( &,1(+( ?*9"#*. `/%;$8&.: ','"&"'') 1,."#8,4* ., 
3/%;$8&.: "4>782 &$4,;,4, 0,65 14/-/. C4>78> 6#(."2'* 
I 0;8E&'>/,4% 0,05A .#%&-HCl ?*9"#(1 #M 7.4, B( 18&-
.%/ 0,15A NaCl ., 101A IaCl2. D(1(+"''8&.: (;"#=,'(-
+( ?84$, 6"#"/8#)4% 1".(;(1 DS-Na "4"$.#(9(#"0*. 
!#(984: "4>782 6#";&.,/4"'( ', #%&. 1  
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U0? 1. Q – 8$#ZD,@ &,ISDX 8$#7&X': - '+ ?&Z+$#KD 4* K DBB#MD,DK#"+'0B0 B#'#(,#'+,@'0B0 +'707D,+B0 5# 8$#7&X': -;  
. – &,&(7$#Z#$&/$+B+ #7$0B+'#/# B+7&$D+,: (F – B+$(&$0, (!+) 



50)6-/2% 0/*.-7,"' 8"9")-)*"4$%: 8.$&,";. 13/2010 ~ 41 ~ 

 

 

5 #"0*4:.,.8 0,&.(&*/,'') 7:(+( &6(&(?* /%;84"'') 
6#(."2'* I 1(=', ;(&)+.% 1,E=" 100% /%-(;* $8'7"/(+( 
6#(;*$.*, )$%E 0?"#8+,H ,$.%/'8&.:, )$B( 6(/.(#%.% ','"-
&"'') ', &(#?"'. /%-8;'(2 &%#(/%'%. !"#"/,+(> ;,'(+( 
&6(&(?* /%;84"'') 6#(."2'* I 0 64,01% $#(/8 H (;'(".,-
6', 6#(7";*#, (<%B"'') 8 /%&($, &6"7%98<'8&.:: 0 1('(-
$4(',4:'%1% ,'.%.84,1% 0/')0*H.:&) .84:$% 6#(."2' I. 

M";(48$(1 H /%&($, /,#.8&.: ,98''(+( &(#?"'.*, 
,4" 6#% ;(.#%1,''8 *1(/ E(+( "$&64*,.,782 ., 0?"#8-
+,'') 7) '"0#*<'8&.: $(16"'&*H.:&) ?,+,.(#,0(/%1 
/%$(#%&.,'')1, &.,?84:'8&.> '(&8) 8 /%&($(> )$8&.> 
(.#%1,'(+( 1,."#8,4*.  

Q"&";)2&&$ C-")$,"6-$B27 

&$ +.B$9.#+2 @OJO J-50 

J4) /%4*<"'') 6#(."2'* I 0 9#,$782 IV-1 0, P('(1 
?*4( /%$(#%&.,'( &"9,;"$& JC@C @-50 ($(4('$, 2-23 &1), 
/#8/'(/,="'%E 0,02A .#%&-9(&9,.'%1 ?*9"#(1 #M 6.0, 
B( 18&.%/ 21A ?"'0,18;%'* 8 0,15A NaCl. G(0;84"'') 
!I-/18&'(2 ?84$(/(2 &*1838 (26 14), (;"#=,'(2 )$ (6%&,-
'( / A,."#8,4,- 8 1".(;,-, 6#(/(;%4% / .(1* &,1(1* 
?*9"#8 48'8E'%1 +#,;8H'.(1 0,15–0,6A NaCl 08 3/%;$8&-
.> "4>782 20 14/+(;. U#(1,.(+#,1, #(0;84"'') &*1838 
?84$8/ 0 /%$(#%&.,'')1 ;,'(+( '(&8) (#%&. 2) 6#,$.%<'( 
&68/6,;,H 0 ;,'%1% 48."#,.*#% [5, 12].  
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U0?. 2. Q – O$#B+7#/$+B+ $#K5D,&''Y ?:BD;D MD,(D", #7$0B+'0O K Z$+(SDX IV-1 K+ )#'#B, '+ ?&Z+5&(?D !RQR Q-50: 

1 – 1,."#8,4, B( '" 0/')0,/&) 0 &(#?"'.(1; 2 – 9#,$78), B( 18&.%4, 6#(."2' I; 
3 – 0(', ,$.%/'(&.8 6#(."2'* I, /%0',<"', 0, -#(1(+"''%1 &*?&.#,.(1 S2366.  

I.#84$, /$,0*H ', 6(<,.($ "4>782 48'8E'%1 +#,;8H'.(1 0,15-0,6A NaCl. S – "4"$.#(9(#"+#,1, 9#,$782, B( 18&.%4, 6#(."2' I 
 
L;',$ /%$(#%&.,'') 0,0',<"'(+( &(#?"'.* '" ;,4( 

01(+% (.#%1,.% "4"$.#(9(#".%<'( +(1(+"''%E ?84($. 
]84$(1 E1(/8#'(, B( ;4) $#,B(+( (<%B"'') ., "$('(182 
<,&* &48;, 1(=4%/(, 0,&.(&(/*/,.% ?84:3 "9"$.%/'%E 
,'8('(?18''%$ ., &.*68'<,&.%E +#,;8H'..  

F.,$8"$B2&&$ C-")$,"6-$B27 

&$ )293-*)2+&")( +"-;.&,2 
A".(; ?,0*H.:&) ', /%$(#%&.,''8 8('8/ 1".,48/ )$ 48-

+,';*, 0 )$%1 0/')0*>.:&) ?84$%, B( 1,>.: ', 6(/"#-'8 
0,4%3$% +8&.%;%'*. F,+,4:'(/=%/,'%1% H 8('% Cu2+, 
Zn2+, Co2+, Al3+, Fe3+. J( 8('8/ ;/(- (&.,''8- 1".,48/ 0',-
<'* ,98''8&.: 1,>.: 9(&9(6#(."2'% [14, 15] ., ;")$8 
+48$(6#(."2'%. A".(; H '";(#(+%1, /8;'(&'( &6"7%98<-
'%1 8 6#%;,.'%1 ;4) (.#%1,'') ?84$8/, )$8 /,=$( /8;(-
$#"1%.% (;%' /8; (;'(+(. ]8 /4,&.%/(&.8 &(#?"'.* 1(-
=*.: ?*.% /%$(#%&.,'8 ;4) "9"$.%/'(+( (<%B"'') 6#(-
."2'* I /8; 6#(.#(1?8'* [9, 12, 14]. 

M,1% &%'."0(/,'( 1".,4(-,98''%E &(#?"'., )$%E 0, 
/4,&.%/(&.)1% ?*/ &-(=%E 0 &(#?"'.(1, #"$(1"';(/,-
'%1 / #(?(.,- [14]. A(4"$*4, 6#(."2'* I 18&.%.: 18 
0,4%3$8/ +8&.%;%'*, 0 '%- 15 H 6(/"#-'"/( ;(&.*6'%1%, 
.(;8 )$ 6#(.#(1?8' 1,H 5 +8&.%;%'(/%- 0,4%3$8/, 0 )$%- 
6(/"#-'"/( ;(&.*6'%1% H 4%3" 4 [10, 14], B( (?*1(/-
4>H #80'* &%4* 0/')0*/,'') 0 48+,';(1. 15 14 ?84$(/(2 
&*1838, (;"#=,'(2 )$ (6%&,'( / A,."#8,4,- 8 1".(;,-, 
0183*/,4% 0 15 14 &(#?"'.* ., 8'$*?*/,4% 6#(.)+(1 
2 +(; 6#% 4(I. C4>78> 0 '(&8) 0;8E&'>/,4% 0,02 A 9(-
&9,.'%1 ?*9"#(1 #M 7.0, )$%E 18&.%/ 15 1A 818;,0(4* 
(+8&.%;%'(/%E $('$*#"'.) 08 3/%;$8&.> 10 14/+(;. G"-

0*4:.,.% -#(1,.(+#,982 ', 1".,4(,98''(1* &(#?"'.8 
6#";&.,/4"'( ', #%&. 3. 

L.#%1,', -#(1,.(+#,1, /8;6(/8;,H ;,'%1 48."#,.*#% 
[14, 15]. L;',$, "4"$.#(9(#".%<'%E ,',480 0#,0$8/ "4>,-
.* 6($,0,/ ',)/'8&.: /%&($(1(4"$*4)#'%- ;(183($. N(1* 
',&.*6%1 $#($(1 / 6"#"/8#78 1".(;8/ (;"#=,'') !I ?*4( 
0,&.(&*/,'') +8;#(9(?'(2 -#(1,.(+#,982.  

"#$%&'&()* +%&,*-&.%*'#/ )* 0&%(1)-# 1 
J4) #(0;84"'') /8.,18'-P 0,4"='%- ?84$8/ #);(1 ,/-

.(#8/ ?*4, 0,6#(6('(/,', 1".(;%$, /%$(#%&.,'') +8;-
#(9(?'%- &(#?"'.8/ [10, 11]. 5 #(?(.8 [10] ;4) (<%B"'-
') #"$(1?8','.'(+( 6#(."2'* I /%$(#%&.(/*/,4% 
Toyopearl phenyl 650 A. @/.(#% #(?(.% //,=,>.:, B( 
0,/;)$% 7:(1* &(#?"'.* /8;?*/,H.:&) "9"$.%/'" /8;(-
$#"14"'') 6#(."2'* I /8; 8'3%- /8.,18'-P-0,4"='%- ?84-
$8/. !(3%#"'%1 ,98''%1 &(#?"'.(1 H .,$(= Phenyl-
&"9,#(0, HP. J(784:'%1 1(=" ?*.% /%$(#%&.,'') 
Toyopearl phenyl 650 A, JC@C-&"9,#(0%-FF 8 9"'84-
&"9,#(0% [11]. I6(&(? (;"#=,'') 6#(."2'* I ', +8;#(-
9(?'%- &(#?"'.,- H (;'(".,6'%1, ;(/(48 3/%;$%1 8 
6#(&.%1, (;',$ 1,H &/(2 '";(48$%: 6(-6"#3", '%0:$%E 
&.*68': (<%&.$%; 6(-;#*+", &6(#8;'"'8&.: ;( ;,'(+( '(-
&8), $#81 6#(."2'* I, 1,>.: 9,$.(# U 0&8;,'') $#(/8 ., 
;")$8 &*6*.'8 ?84$% 64,01% $#(/8. F 78H2 6#%<%'% (.#%1,-
'%E 1,."#8,4 '" H +(1(+"''%1 8 6(/%'"' 68;4)+,.% ;(-
;,.$(/(1* (<%B"''>. 

 



~ 42 ~ ! " # $ % &  &FG@=HB?I? ><JK?><LH>?I? C>K@MA=FNMNC KOM>K 1<A<=< 3M@PM>B< 
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U0?. 3. Q – O$#B+7#/$+B+ $#K5D,&''Y ?:BD;D MD,(D", #7$0B+'0O K Z$+(SDX IV-1 K+ )#'#B, '+ BD5@-"BD?'#B: ?#$M&'7D:  
1 – 1,."#8,4, B( '" 0/')0,/&) 0 &(#?"'.(1; 2 – 9#,$78), B( 18&.%4, 6#(."2' I;  
3 – 0(', ,$.%/'(&.8 6#(."2'* I, /%0',<"', 0, -#(1(+"''%1 &*?&.#,.(1 S2366.  

S – "4"$.#(9(#"+#,1, 9#,$782, B( 18&.%4, 6#(."2' I. I.#84$, /$,0*H ', 6(<,.($ "4>782 
 
 

M,1% ?*4( &%'."0(/,'( +8;#(9(?'%E &(#?"'. 1 ', 
(&'(/8 &.%#(4*. M, #%&. 4 ',/";"'( #"0*4:.,.% -#(1,-
.(+#,98<'(+( #(0;84"'') ', +8;#(9(?'(1* &(#?"'.8 1 
9#,$782 IV-1 0, P('(1, )$, 68;4)+,4, 6(6"#";':(1* 
9#,$78('*/,''> &*4:9,.(1 ,1('8>.  

23 14 ?84$(/(2 &*1838, (;"#=,'(2 )$ (6%&,'( / A,."-
#8,4,- 8 1".(;,-, / 0,1 A 9(&9,.'(1* ?*9"#8 #M 7.0, B( 
18&.%/ 11A ?"'0,18;%'* ., 0,8 A &*4:9,.* ,11('8>, 
','(&%4% ', &(#?"'., /#8/'(/,="'%E .%1 &,1%1 ?*9"-
#(1, 8 0,4%3,4% ', 8'$*?*/,'') 6#(.)+(1 '(<8 6#% 4(I. 
A,."#8,4, B( '" 0/')0,/&) 0 '(&8H1, "4>>/,4% 0,1 A 9(-
&9,.'%1 ?*9"#(1 #M 7.0, B( 18&.%/ 1 1A ?"'0,18;%'* 8 
1,1 A &*4:9,.* ,1('8> 08 3/%;$8&.> 20 14/+(;. C4>78> 
!I 6#(/(;%4% .%1 &,1%1 ?*9"#(1, ,4" ?"0 &*4:9,.* 
,1('8>, 0 .8H> &,1(> 3/%;$8&.>. L.#%1,'%E 1,."#8,4 
-,#,$."#%0*/,4% "4"$.#(9(#".%<'( (#%&. 4).  

@',480 0#,0$8/ 6($,0,/, B( /%$(#%&.,'') .,$(+( &(#-
?"'.* ;4) (<%B"'') IV-1 9#,$782 0, P('(1 ?*4( "9"$-

.%/'83", '8= &"9,;"$&* JC@C @-50 ., 18;:-/18&'(+( 
&(#?"'.*, (;',$ (.#%1,'%E 1,."#8,4 ."= 18&.%/ ;(183-
$% 8'3%- ?84$8/ 64,01% $#(/8 8 6(.#"?*/,/ ;(;,.$(/(+( 
(<%B"'') (0,&.(&*/,'') +"4:-984:.#,782 ', &"9,$#%48 
S-200, Superdex-75 ,?( 8('((?18''(2 -#(1,.(+#,982 ', 
8('((?18''%$*, 6(;8?'(1* ;( Mono Q). 

J".,4:'%E ,',480 (;"#=,'%- #"0*4:.,.8/ 6($,0,/, 
B( 34)- (.#%1,'') 6#(."2'* I .#,;%78E'%1% -#(1,.(-
+#,98<'%1% 1".(;,1% '" ;*=" /;,4%E, (&$84:$% /&) 
-#(1,.(+#,98<', 6#(7";*#, ;(/(48 .#%/,4,: 6#(7"& 
/$4><,H ;/, ".,6% (1,."#8,4, (.#%1,'%E ', &"9,;"$&8 
JC@C @-50, 18;:-/18&'(1* ., +8;#(9(?'(1* &(#?"'.,- 
'" H "4"$.#(9(#".%<'( <%&.%1 8 6(.#"?*H 6(;,4:3(+( 
(<%B"'')), B( /%1,+,H ;(;,.$(/(2 /%.#,.% <,&* 8 1,."-
#8,48/, 8, $#81 .(+(, /%$(#%&.,'8 &6(&(?% (;"#=,'') !I 
'" ;,/,4% 100% /%-(;* $8'7"/(+( 6#(;*$.*. 
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U0?. 4. Q – O$#B+7#/$+B+ $#K5D,&''Y ?:BD;D MD,(D", #7$0B+'0O K Z$+(SDX IV-1 K+ )#'#B, '+ /D5$#Z#M'#B: ?#$M&'7D 1:  
1 – 1,."#8,4, B( '" 0/')0,/&) 0 &(#?"'.(1. I.#84$, /$,0*H 6(<,.($ "4>782 0, 6#%&*.'(&.8 1,1A (NH4)2SO4;  

2 – 9#,$78), B( 18&.%4, 6#(."2' I. I.#84$, /$,0*H ', 6(<,.($ "4>782 0, /8;&*.'(&.8 1,1A (NH4)2SO4;  
3 – 0(', ,$.%/'(&.8 6#(."2'* I, /%0',<"', 0, -#(1(+"''%1 &*?&.#,.(1 S2366. S – "4"$.#(9(#"+#,1, 9#,$782, B( 18&.%4, 6#(."2' I 



50)6-/2% 0/*.-7,"' 8"9")-)*"4$%: 8.$&,";. 13/2010 ~ 43 ~ 

 

 

5 -(;8 #(?(.% 1% 6"#"/8#)4% "9"$.%/'8&.: '" .84:$% 
&6(&(?8/ (.#%1,'') !I, ,4" E &%#(/%'*, 0 )$(2 /%4*<,-
4% ?84($. G"0*4:.,.% #(?(.% 6($,0,4%, B( IV-1 9#,$78) 
0, P('(1, )$ ;="#"4( !I, '" H /;,4%1 /%?(#(1 ;4) 
(.#%1,'') 7:(+( ?84$, 0 #);* 6#%<%': 6(-6"#3", ;4) 
(;"#=,'') 1,."#8,4*, )$%E 68;4)+,H -#(1,.(+#,982, 
9#,$78> IV-1 '"(?-8;'( 68;;,.% ;(;,.$(/(1* (<%B"'-
'>, 6#(7";*#, )$(+( &$4,;,H.:&) 0 8 ".,68/ [9]; 6(-
;#*+", / (.#%1,'(1* 1,."#8,48 18&.).:&) '" .84:$% /8.,-

18' P-0,4"='8 ?84$%, (;'%1 0 )$%- H !I, ,4" E 8'38 $(1-
6('"'.% 64,01% $#(/8 (,4:?*18', ,4:9,-2-1,$#(-
+4(?*48', ,'.%.#(1?8' bbb, 7"#*4(64,018' ., 8'.), B( 0',-
<'( *.#*;'>H 6#(7"& (;"#=,'') "4"$.#(9(#".%<'( 
<%&.(+( 6#"6,#,.* !I; 6(-.#".H, 1,."#8,4 (.#%1,'(2 
9#,$782 (, ;*=" <,&.( 8 1,."#8,4 /%-8;'(2 &%#(/%'%) H 
<,&.$(/( 6#(,$.%/(/,'%1, B( '" ;,H 1(=4%/(&.8 (;"#-
=,.% 6(/'(78''%E 6#(;*$.. !(6"#";'> -,#,$."#%&.%$* 
&6(&(?8/ (;"#=,'') 6#(."2'* I 6#";&.,/4"'( / .,?. 1. 

 
?$;8057  1. L#$D"'Y''Y B&7#5D" #G0?7(0 8$#7&X': - 

*F&7#5 #G0?7(0 ***BD?7 8$#7&X': - #7$0B+'0O Z$+(SD1, % 

b('((?18'', -#(1,.(+#,98) ', &"9,;"$&8 JC@C @-50 26 
A".,4(,98'', -#(1,.(+#,98) ', 18;:-/18&'(1* &(#?"'.8 62 

D8;#(9(?', -#(1,.(+#,98) 0 /%$(#%&.,'')1 +8;#(9(?'(+( &(#?"'.* 1 36 
b1*'(,98'', -#(1,.(+#,98) 98 

 
!#%18.$,: */ 6"#3%- .#:(- /%6,;$,- /%-8;'(> &%#(/%'(> &4*+*/,4, 9#,$78) IV-1 0, P('(1, / (&.,'':(1* /%6,;$* – 64,01, 

$#(/8 4>;%'%; **#(0#,-*'($ /18&.* 6#(."2'* I / (.#%1,'%- 9#,$78)- 6#(/(;%4% 0, #"0*4:.,.,1% "4"$.#(9(#"0* 0 /%$(#%&.,'')1 
6#(+#,1% Totallab TL 100 (Nonlinear dynamics, UK). 

 
N,$%1 <%'(1, 6(#8/')'') )$(&.8 9#,$78('*/,'') /8.,-

18' P-0,4"='%- ?84$8/ 6($,0,4(, B(, '"0/,=,><% ', '"-
(?-8;'8&.: ;(;,.$(/(+( (<%B"''), ',E?84:3 "9"$.%/'%-
1% ;4) (.#%1,'') 6#(."2'* I H 18;:-/18&'%E ., +8;#(9(-
?'%E &(#?"'.%. L;',$, /&8 /%;% -#(1,.(+#,982, $#81 81*-
'(,98''(2, 1,>.: 0,+,4:'%E &*..H/%E '";(48$: ,$.%/'8&.: 
6#(."2'* I * 6#(7"&8 (.#%1,'') &*..H/( 0'%=*H.:&).   

*0?'#"(0. 1. M,E"9"$.%/'83%1 &6(&(?(1 (;"#=,'-
') 6#"6,#,.* 6#(."2'* I, )$%E 1(=', /%$(#%&.(/*/,.% 
;4) 9*';,1"'.,4:'%- 8 6#%$4,;'%- ;(&48;="':, H 81*-
'(,98'', -#(1,.(+#,98) 0 811(?8480(/,'%1% 1('($4(-
',4:'%1% ,'.%.84,1% ;( 6#(."2'* I.  

2. M" 0,/=;% 6#,+'"'') ;( ;"3"/%0'% H /%6#,/;,-
'%1 8 (?+#*'.(/,'%1, 6#( B( &/8;<,.: #"0*4:.,.% 6#(-
/";"'(2 #(?(.%. I6(&8? (<%&.$% 6#(."2'* I 1".(;(1 
81*'(,98''(2 -#(1,.(+#,982 '" H ;"3"/%1, (;',$ ;(-
0/(4)H (;"#=,.% $8'7"/%E 6#(;*$. /%&($(2 )$(&.8.  
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I"%687&(," *480* 2"&2* )292 &$ -"%*0,"# .);-2"&2*. @"+829A.&" %)2&0 * .);-2"6.&.%2 Danio rerio. D+,$&"*8.&" ;.%-
4.=&2 ,$ &.;.%4.=&2 #"&5.&,-$52/ ,"#+0#$&$.  

Influence of ions of copper on development embryos is considered. Changes in embryogenesis are investigated. Safe and 
not safe concentrations the toxicant are established. 

 

*?7:8. L&.,''81 <,&(1 /64%/ ,'.#(6(+"''(+( ',/,-
'.,="'') ', F"1'8 "$(&%&."1%, /$4><,><% /(;'8, ;(-
&%.: <*.4%/%E 8 6(&.8E'( 0#(&.,H. L&(?4%/( 78''* 8'9(-
#1,78> 1(=', (;"#=,.% 6#% /%/<"''8 +8;#("$(&%&."1, 
',E?84:3 *#,04%/%- ;( 0,?#*;'"':, (&$84:$% ',$(6%<*-
>.: 2- 0 *&8H2 /(;(0?8#'(2 64(B8, , /8;.,$ ;8,+'(&.%$, 
&%&."1% 1(=" -,#,$."#%0*/,.% 8 &.,' 0,?#*;'"'') 
/&:(+( #"+8('* /(;(0?(#*. I,1" .(1* ;(&48;="'') 6#(-

;*$.%/'(&.8 ?8(&%&."1 0, *1(/ .($&%<'(+( 0,?#*;'"'') 
&"#";(/%B, 6#(/";"'( ',1% ', 6#%$4,;8 /(;)'%- (#-
+,'8018/ ., 2- 6(6*4)78E. b0 0,?#*;'>><%- #"<(/%' ',E-
?84:3" 0',<"'') ;4) /(;'%- "$(&%&."1 1,>.: ',9., ., 
6#(;*$.% 22 6"#"#(?$%, 6"&.%7%;%, ;"."#+"'.%, ,'.%&"6-
.%$% E &6(4*$% /,=$%- 1".,48/. N(1* /,=4%/%1, H /%-
/<"'') /64%/* #80'%- 0,?#*;'>><%-, .($&%<'%- #"<(-
/%' ', /(;'8 (#+,'801%, , &,1" ', #%?, )$ ',E?84:3 
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6#";&.,/4"'%- +8;#(?8('.8/ * /(;'(1* &"#";(/%B8. ]" 
*'"1(=4%/4>H 6(;,4:3" 6#(+'(0*/,'') &.,'* +8;#( 
"$(&%&."1 0, 6"/'(+( #8/') 0,?#*;'"''). 5%/<,><% 7> 
6#(?4"1*, 1(=4%/( ?*;" / 1,E?*.':(1* ;8,+'(&.*/,.% 
., 6#(+'(0*/,.%, )$ .($&%<'8 #"<(/%'% /64%/,.%1*.: ', 
6(6*4)782 ., *+#*6(/,'') #%?, )$8 H <*.4%/%1% ?8(8';%-
$,.(#'%1% (#+,'801,1% 6#% (78'78 #8/') 0,?#*;'"'') 
/(;(E1% 8 )$(&.8 /(;'(+( &"#";(/%B,.   

!#% 7:(1* (&(?4%/(2 */,+% 0,&4*+(/*>.: &,1" /,=$8 
1".,4% [1]. M, /8;18'* /8; 8'3%- .($&%<'%- 0,?#*;'>/,-
<8/, 8('% /,=$%- 1".,48/ 6#% 6(.#,64)''8 ;( /(;'%- ?8(-
.(68/ * 6(;,4:3(1* '" /%/(;).:&) 80 &%&."1%, , .84:$% 
6"#"#(06(;84)>.:&) 6( '8E. 5 ;*=" '"0',<'%- $84:$(&-
.)- /,=$8 1".,4% '"(?-8;'8 ;4) =%..). 5('% 6#('%$,>.: 
* =%/* $48.%'* * /%+4);8 $,.8('8/ 8 6(+4%','') 2- =(#&.$( 
#"+*4>H.:&), (&$84:$% ?,+,.( )$8 /,=$8 1".,4% * /"4%$%- 
$84:$(&.)- .($&%<'8 [2]. 

M,E<*.4%/83%1% ;( 0,?#*;'"'') H 1(4(;: +8;#( 
?8('.8/. I,1" / 1(4(;(1* /878 (#+,'801 H ',E?84:3 *#,-
04%/%1 ;( 0,?#*;'"'') .($&%<'%1% #"<(/%',1%. M, 
#,''8- &.,;8)- #(0/%.$* 8('% /,=$%- 1".,48/ 1(=*.: 
/64%/,.% ', 6#('%$'8&.: $48.%''%- 1"1?#,', /64%/,.% 
', &.,?84:'8&.: &4%0(/(2 (?(4('$%, &.,?84:'8&.: $8&.$(-
/(2 .$,'%'% ., 8'. 5 6(;,4:3(1*, 7" 1(=" ',$4,&.% <*.-
.H/%E /64%/ ', #(0/%.($ (#+,'801*. `$(;(<%''%E /64%/ 
1(=" 6#%0/"&.% ;( 0'%="'') =%..H/%- 9*'$78E, )$ / 
($#"1(+( (#+,'801*, .,$ 8 / 6(6*4)782 <% *+#*6(/,''8. 
N(1* 0')&*/,'') (&(?4%/(&.8  /64%/* 8('8/ /,=$%- 1".,-
48/ ', #(0/%.($ ', #,''8- &.,;8)- (#+,'8018/ H ;(&%.: 
/,=4%/%1. F')&*/,.% 78 018'% ', #,''8- &.,;8)- #(0/%.$* 
#%? 8 ?*4( 1".(> ',3(2 #(?(.%. 

b$#* #%?%, (&.,''81 <,&(1, &.,4% /&" <,&.83" /%$(-
#%&.(/*/,.%, )$ ."&.(/8 (?'H$.%  / .($&%$(4(+82 6#% (78'78 
)$(&.8 /(;%. @ &,1" / d/#(68 ., @1"#%78 1(;"4:'%1% 
(?'H$.,1% ;(&48;="': H 0,648;'"', 8$#, #%?% /%;* Danio 

rerio [3]. 5 &*<,&'%- ;(&48;="'')- ', .($&%<'8&.:, &6(-
&."#8+,>.: "1?#8(',4:'%E #(0/%.($ (#+,'801*. F18'% ', 
#,''8- &.,;8)- 6#% ;82 .($&%$,'.8/ 1(=*.: 6#%0/(;%.% ;( 
;"+#,;,782 "1?#8(',, '";(#(0/%'"'(&.8 ;(#(&4(2 (&(?%-
'% ,?( /0,+,48 0,+%?"48 "1?#8('* ', #,''8- &.,;8)-.  

5 ?,+,.:(- $#,2',- 0,?(#('"'8 "$&6"#%1"'.% ', ;(-
#(&4%- (&(?%',-, .(1* ;(&48;% ',6#,/4"''8 ', /%/<"'') 
#(0/%.$* "1?#8('8/ H 6"#&6"$.%/'%1%. P#81 7:(+( 6"#"/,-
+% .,$%- "$&6"#%1"'.8/ / .(1*, B( /('% .#%/,>.: ;(&%.: 
$(#(.$%E <,& – 48-72 +(;%'%. G(0/%.($ "1?#8(', Danio 

rerio ;(?#" (6%&,'%E / 48."#,.*#8, (&$84:$% "1?#8('% J,-
'8( H (;'%1% 80 /,=4%/%- 1(;"4"E / ;(&48;,- "1?#8(',-
4:'(+( #(0/%.$* -#"?".'%- ./,#%' ., #"$(1"';(/,',, )$ 
."&.(/, #%?,. ]) #%?, /%$(#%&.(/*H.:&) / ;(&48;,- / 
(?4,&.8 1(4"$*4)#'(2 +"'".%$%, ?8(4(+82 #(0/%.$*, '"E#(-
?8(4(+82 ., .#,'& +"''%- ;(&48;,- [4]. 

K.#%1,'') ;(#(&4%- (&(?%' '" 6(.#"?*H /"4%$%- 
0,.#,.. G%?, 1(=" 6#(;*$*/,.% ', 6#(.)08 /&:(+( #($* 
?,+,.( 6#(0(#(2 '" 4%6$(2 ;( &*?&.#,.* 8$#% /=" ', 4 
18&)78 =%..). M"#"&. &.%1*4>H.:&) #80$(> 018'(> &/8-
.(/(+( #"=%1* ',)/'(&.8 #(&4%''(&.8, (? )$* #%?, 
.#".:&) 6#% '"#"&.8 ., 6(1')$3"'')1 /(;%. [E7) ;(-
&%.: /"4%$8 d = 111 8 6(18.'8 '"(0?#(H'%1 ($(1. L;', 
&,1$, ;,H / &"#";':(1* 50-200 )H7: / ;"':. b$#, ', 
&/8.4( 68; ?8'($*4)#'%1 18$#(&$(6(1 1,H 6"#"/8.H48'(-
/%E 6#(&.8# 0 =(/.$(1 (+(#'"'" 1"1?#,'(>, 0,#(;%3%-
/%E ;%&$ 0',-(;%.:&) ', ,'81,4:'(1* 6(4>&8. [E7) 
."4(4"7".,4:'8, ;84"'') 1"#(?4,&.%<'" ., ;%&$(2;,4:-
'". Danio rerio, 1(=*.: 6(2;,.% &/(> 8$#*, .(1* 7" &48; 
/#,-(/*/,.% 6#% 6(&.,'(/78 ;(&48;*. 58;(18 6(#*3"'') 
', #80'%- &.,;8)- #(0/%.$* "1?#8(',, )$8 6#%0/(;).: ;( 
6(;,4:3(2 0,+%?"48 (#+,'801*. 

HM'=(7, B+7&$D+,0 7+ B&7#50(+. 5%$(#%&.(/*/,4% 
+#*6* &.,."/(0#84%- (&(?%' Danio rerio (Hamilton, 1822) 
)$8 *.#%1*/,4%&), ($#"1( &,178 /8; &,1($, / &$4)'%- ,$-
/,#8*1,- 6#% ."16"#,.*#8 26I, 6(&.8E'8E ,"#,782 0 984:.-
#*/,'')1 /(;%. D(;*/,4% #%?* &.,';,#.'%1% &*-%1% 
$(#1,1% 0 ;(;,/,'')1 =%/%-. K.#%1*/,4% 6#% 018'8 &/8-
.(/(+( #"=%1* 12:12. M, ;(&48;% ?#,4% #%?* / &68//8;-
'(3"''8 2:1 &,178 ;( &,1($ / '"/"4%$%E &$4)'%E ,$/,#8-
*1 0 6#%+(.(/4"'(> &%'.".%<'(> /(;(>, ,"#,78H> '" 
1"'3" 80%, ."16"#,.*#(> 26I 0, &.,';,#.'(> 1".(;%-
$(> [5]. F?%#,4% 8$#* 0, ;(6(1(+(> <,3($, )$8 &.,/%4% ', 
;'( ,$/,#8*1* 8 ',$#%/,4% &.,4"/(> &8.$(>, ;4) 0,6(?8-
+,'') 6(2;,''> &/(H2 8$#% ;(#(&4%1% (&(?%',1%. M, &.,-
4"/* &8.$* 6#%$#864>/,4%&) 3.*<'8 #(&4%'% ;4) &.%1*4)782 
'"#"&.*. @$/,#8*1 ',$#%/,4% ."1'%1 $(/6,$(1, <"#"0 )$%E 
'" 6#('%$,H &/8.4(. R"#"0 12 +(;%' $(/6,$ 0'81,/&) 8 &/8.-
4( 6(<%',4( &.%1*4>/,.% #%?* ;( '"#"&.*.  

M"#"&. ., 0,648;'"'') /8;?*/,/&) 6#(.)+(1 30-
60 -/%4%' 68&4) &.%1*4)782 &/8.4(1 68&4) <(+( #%?* /8;-
4(/4>/,4% ., /%E1,4% <,3$% 0 8$#(>, )$* ;(?#" /%;'( 
6(&.,/%/3% <,3$* ', ."1'" 18&7". G(0/%.($ )E7) 6(<%-
',H.:&) <"#"0 15 -/%4%' 68&4) 0,648;'"''). J#(?4"'') 
6(<%',H.:&) 68&4) ,$*1*4>/,'') ', ,'81,4:'(1* 6(-
4>&8 7%.(64,01%, ;" /(', (+(#.,H );#( 0%+(.%. N84:$% 
<,&.%', 7%.(64,01% )E7) (?4,&.(;%&$) 68;;,H.:&) ;#(-
?4"''>, / .(E <,&, )$ ;84)'$, 7%.(64,01%, ?,+,., =(/.-
$(1 '" ;84%.:&). J#(?4"'') 6(<%',H.:&) 0 *./(#"'') 2- 
6(.81 &%'-#(''(+( ;84"'') 9(#1*>.:&) 4, 8, 16, 32 $48-
.%''8 ?4,&.(1"#%. M, 7%- &.,;8)- (4-32), 4"+$( /8;#80'%-
.% 0,648;'"'* 8$#* /8; '" 0,648;'"'(2. 580*,4:'( '"0,-
648;'"', 8$#, ?*;" ?84:3 ."1'(>, , 0+(;(1 &.,'" ?84(> 
0 6(1*.'8'')1. N84:$% 0,648;'"', 8$#, 1(=" ?*.% /%$(-
#%&.,', ;4) 6#(/";"'') "$&6"#%1"'.*. F,648;'"'(2 
6(/%''( ?*.% '" 1"'3" 50% /8; 0,+,4:'(2 $84:$(&.8. 
F,648;'"'* 8$#* #(018B*/,4% / 711 <,3$% !".#8 0,6(/-
'"'8 #(0<%'(1 .($&%$,'.* ', &%'.".%<'8E /(;8. G#"7"6. 
&%'.".%<'(2 /(;% 2mM CaCl2, 0.5mM MgSO4, 0.75mM 
NaHCO3, 0.08mMKCl. P(='" #(0/";"'') 6(/%''( ."&-
.*/,.%&) '" 1"'3" '8= ', 10 "1?#8(',-. M, $(='* 8$#%-
'$* 6(/%''( ?*.% 214 #(0<%'*. L$#"1( &.,/%4,&) $('.-
#(4:', <,3$,. C$&6"#%1"'. //,=,H.:&) ;(&.(/8#'%1, 
)$B( / $('.#(48 0,+%'*4( '" ?84:3" 10% "1?#8('8/. !(-
0%.%/'(> /8;6(/8;;> ', ;8> .($&%$,'.* //,=,H.:&) ?8-
4:3" 10% "9"$. ,?( 0,+%?"4: "1?#8('8/. 

!,#,1".#% 6( )$%1 /%0',<,H.:&) "9"$. ,?( 0,+%-
?"4: "1?#8('8/ (6%&,'8 / &.,';,#.'8E 1".(;%78 [5]. C1?-
#8('% )$8, ;(&48;=*>.:&) 6(&.8E'( &6(&."#8+,>.: ', 6#(-
.)08 72 +(;%' 8'$*?*/,'') 6#% ."16"#,.*#8 26I. M, #80-
'%- &.,;8)- #(0/%.$* /%;84)>.: ;"$84:$, &*?4".,4:'%- 
6#()/8/, B( &/8;<,.: 6#( +%?"4: "1?#8(',. !"#3", 7" 
$(,+*4)78) )E7) – &/8;<%.: 6#( 6(/'* 0,+%?"4:. J#*+", 
'" /8;;84"'') -/(&., "1?#8(', ', &.,;82 24 +(;%' / 6( 
;,4:3(1* 6#%0/(;%.: ."= ;( 0,+%?"48 "1?#8(',. M, 
&.,;82 48 +(;%' 6(/%''( ?*.% 6(18.'" &"#7"?%..), )$B( 
/('( /8;&*.'H, .( "1?#8(' //,=,H.:&) 1"#./%1. J")$8 
/<"'8 0/"#.,>.: */,+* .,$(= ', /8;&*.'8&.: 68+1"'.,782 
', 48 +(;%',- #(0/%.$*, B( ."= &/8;<%.: 6#( '";(#(0-
/%'"'8&.: "1?#8(', / #"0*4:.,.8 ;82 ', ':(+( .($&%$,'.*. 

J(&48;% &6(&."#8+,>.: ', ?8'($*4)#'%E 18$#(&$(6 ., 
0,6%&*>.: <% 9(.(+#,9*>.: ', 7%9#(/* /"?$,1"#*. F 
6"#"'(&(1 ;,'%- ', $(16'>."#, ;" 1(=', <8.$( #(0;%-
/%.%&) #(0/%.($ ', #80'%- &.,;8)-.  

J(&48;="'') 6#(/";"'8 0, 0,+,4:'(6#%E').%1% 1"-
.(;,1% 8-.8(.($&%$(4(+8<'%- "$&6"#%1"'.8/ [6]. S*4( 
6#(/";"'( '%0$* ;(&48;8/ ', 8$#8 J,'8( 0 8(',1% 18;8 / 
&$4,;8 $#%&.,4(+8;#,. &*4:9,.* 18;8 – CuSO4 * 5H2O. 
J4) ;(&48;="'%- .($&%$,'.8/ #%?(+(&6(;,#&:$8 DJP 
&$4,;,>.: – 0,01 1+ Cu2+/4 [6].  
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58#(+8;'8&.: #80'%78 18= $('.#(4:'%1% ., ;(&48;'%1% 
/%18#,1% (78'>/,4% 0, t-$#%."#8H1 I.'>;"'.,. 58#(+8;-
'(> //,=,4% #80'%7> 18= 6(#8/'>/,'%1% 6($,0'%$,1% 
6#% #<0,05. G(0#,-*'$% ., 6(?*;(/* +#,98$8/ /%$('*/,4% 
0 /%$(#%&.,'')1 6#%$4,;'(2 6#(+#,1% "A8&rosoft C-&"l". 

U&K:,@7+70 7+ XO #M/#"#$&''Y. M,1% ;(&48;=*/,-
4,&) ;8) 8('8/ 18;8 ', &1"#.'8&.: "1?#8('8/ Danio rerio 0, 

/%B" (6%&,'%1% 6($,0'%$,1%. A% ',1,+,4%&) /&.,'(-
/%.% 4".,4:'8, &*?4".,4:'8 ., $('7"'.#,782, )$8 H ?"06"-
<'8 ;4) "1?#8('8/ #%?. 5 48."#,.*#8 ',1% /&.,'(/4"'( 
&*?4".,4:'* $('7"'.#,78> (LC 50) [2]. 58;6(/8;'( ;( 
78H2 $('7"'.#,782 1% (.#%1,4% #(0/";"'') $#,.'8 /%B" 
., '%=<" LC 50 /8;6(/8;'( ;( 48."#,.*#'%- ;,'%- ;4) 
$(='(+( .($&%$,'.*. 

 

 
 

U0?.1. *8,0" D#'D" BD5D '+ &BM$D#'+,@'01 $#K"07#( Danio rerio 

 
M, ;8,+#,18 6($,0,', ;%',18$, /%=%/,H1(&.8 "1?#8(-

'8/ Danio rerio 0, ;82 #80'%- $('7"'.#,78E 18;8 / 6(#8/')''8 
0 $('.#(4"1 (#%&.1). !(18.'(, B( 0, ;82 $('7"'.#,782 18;8 
1 1+/4 .($&%<', ;8) 6#()/4)4,&) /=" 68&4) 5 +(;%' ;(&48-
;*, , 68&4) ;(?% "$&6(0%782 &6(&."#8+,4(&) 100% 0,+%-
?"4: /&8- "1?#8('8/. F, $('7"'.#,782 18;8 0,1 1+/4 6(18.', 
.($&%<', ;8) &6(&."#8+,4,&: 68&4) 6"#3(2 ;(?%. !(&.*6(-
/( ;( $8'7) "$&6"#%1"'.* 1% &6(&."#8+,H1( 4".,4:'* ;8> 
8('8/ 18;8. M,6#%$8'78 ;(&48;* 0,4%3%4(&) 4%3" .#(-% 
?84:3" 20% /%=%/3%- "1?#8('8/, )$8 1,4% 6(18.'8 &*?4"-
.,4:'8 6#()/%(6(#*3"'') 68+1"'.,782).   

F, $('7"'.#,782 8('8/ 18;8 0,01 1+/4 .($&%<', ;8), )$, 
6#%/(;%4, ;( 4".,4:'%- ',&48;$8/ '" &6(&."#8+,4,&) ', 
6#(.)08 6"#3(2 ;(?%. U(<, .#"?, /8;18.%.%, B( #(0/%.($ 
"1?#8('8/ /8;?*/,/&) 0 ;")$%1% &*?4".,4:'%1% 6#(-
)/,1%(6(/84:'%E #(0/%.($, '" /8;;84"'') -/(&.,, 6(#*-
3"'') &"#7"?%..), 6(#*3"'') 68+1"'.,782). M, ;#*+* ;(-
?* /%=%/,'8&.: "1?#8('8/ 01"'3%4,&: ', ;"$84:$, ;"&).-
$8/ /8;&(.$8/ 8 ;( $8'7) ;(&48;* &)+'*4, /8;18.$% / 60% 
/%=%/3% "1?#8('8/. I48; /8;18.%.%, B( ', /&8- &.,;8)- * 
/%=%/%- "1?#8('8/ &6(&."#8+,4%&) /8;-%4"'') /8; '(#1,-
4:'(+( #(0/%.$*, .(?.( &*?4".,4:', ;8) .($&%$,'.*. 

M,E?84:3 ?"06"<'(> / ',3%- ;(&48;,- /%)/%4,&: 
$('7"'.#,78) 8('8/ 18;8 – 0,001 1+/4. F, 78H2 $('7"'.#,782 
?*4( /8;18<"'( ',E?84:3* /%=%/,'8&.: "1?#8('8/, 6#%-
<(1* &*?4".,4:'%- 6#()/8/ '" ?*4( /8;18<"'( ', 6#(.)-
08 /&:(+( "$&6"#%1"'.*. 

M,E?84:3, /%=%/,'8&.: &6(&."#8+,4,&: / $('.#(48, 
;" &1"#.'8&.: "1?#8('8/ '" 6"#"/%B*/,4, 10%, B( H / 
1"=,- '(#1,4:'(+( #(06(;84*.  

*0?'#"(0. L.=" 0 (.#%1,'%- #"0*4:.,.8/ /;,4(&) 
/%)/%.% 4".,4:'8 $('7"'.#,782, )$8 4"=,.: / 1"=,- /8; 

1 1+/4 8 ?84:3" $('7"'.#,78E 8('8/ 18;8 ., 6#%0/(;).: ;( 
100% &1"#.'(&.8 "1?#8('8/. I*?4".,4:'8 $('7"'.#,782, 
)$8 0',-(;).:&) / 1"=,- 18= 0,1 1+/4 ., 0,01 1+/4 ., 
6#%0/(;).: ;( 0,+%?"48 6(4(/%'% "1?#8('8/, <% 1(#9(-
4(+8<'(2 018'% / #(0/%.$* "1?#8('8/. M,E?84:3 ?"06"<-
'(> /%0',<"'( $('7"'.#,78> 0,001 1+/4 18;8, 0, )$(2 
&6(&."#8+,4,&) ',E1"'3, 4".,4:', ;8) .($&%$,'.*. L.-
=" 0, ;82 8('8/ 18;8 1(=" &6(&."#8+,.%&) 0',<'%E .($&%<-
'%E /64%/ ', "1?#8(+"'"0 #%?, B( ?*4( 6($,0,'( ',1% 
', 6#%$4,;8 "1?#8('8/ Danio rerio. 5,=4%/( 0,0',<%.%, 
B( /64%/ #80'%- $('7"'.#,78E ', #,''8- &.,;8)- #(0/%.-
$* #%? 1(=" 6#%0/"&.% ;( &*..H/%- 018' * /%=%/3%- 
(&(?%', )$8 ?*4% 68; /64%/(1 .($&%$,'.*. 5 6(;,4:3(-
1*, 7" 1(=" 6#%0/"&.% ;( 0'%="'') 81*'8.".*, 6(#*-
3"'') #(?(.% #80'%- =%..H/( /,=4%/%- &%&."1 ., 0?8-
4:3"'') &1"#.'(&.8, &"#"; ;(#(&4%- (&(?%' / 6(6*4)-
78)- ., *+#*6(/,'')- #%? [7]. 

  
1. D,';0>#, 5.!. !#(;*$.%/'8&.: ?8(&%&."1 0, .($&%<'(+( 0,?#*;'"'-

') &"#";(/%B, /,=$%1% 1".,4,1%. – P%2/: 5DQ "L?#82", 2002. – 248 &. 
2. Scott, G.R., Sloman, K.A., 2004. The effects of environmental pollutants 
on complex fish behavior: integrating behavioural and physiological indicators 
of toxicity. Aquat. Toxicol. 68, 369–392. 3. Kimmel, C.B., Ballard, W.W., 
Kimmel, S.R., Ullmann, B., Schilling, T.F., 1995. Stages of embryonic 
development of the zebrafish. Dev. Dynam. 203, 253–310. 4. Nagel, R., 
2002. DarT: the embryo test with the zebrafish Danio rerio e a general 
model in ecotoxicology and toxicology. ALTEX 19 (Suppl. 1/02). 5. Nagel, R. 
(1998). Fish embryo toxicity test with the zebrafish Danio rerio. Initial 
consideration for a OECD Draft Guideline. In W. Heger, S. Jung, S. Martinet 
al. (eds.), UBA – Texte-band 58/98 (80-93). Berlin: Umwelt-bundesamt. 
6. D,';0>#, 5.!., D#*?8'$( 5.5. P('7"678) 3$(;(<%''(&.8 / "$(4(+82. – 
P%2/-N"#'(684:: 5%;-/( NM!K 81. 5. D',.>$,, 2008. – 144 &. 7. S#,+%'&-
$%E Q.!. !#%'7%6W $4,&&%9%$,7%% % '"$(.(#W" 1"-,'%01W &.#*$.*#'(-
9*'$7%(',4:'W- 6"#"&.#("$ 6#"&'(/(;'W- Y$(&%&."1 / *&4(/%)- ,'-
.#(6(+"''(+( 6#"&&, // D%;#(?%(4. =*#'. – 1998. – N.34, Z6. – I.72–94. 
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W!) 582.912.42.631.525. 
2. Q'7#'I(, +?8., H. H(+'&'(#, (+'5. MD#,. '+:(, 

E. 2+$+', 8$#Z., 5-$ MD#,. '+:( 

 

D%$+2"&+ *-"&)-"5"D"! !/*/1+1%!$%: )0*+$"! 

50/D#1+!$%&"! 0)D. RHODODENDRON L. 50% +&-"2+,"' 

D) 1/25/0+1.0$%: .2)! -"#)#1/5. .&0+'$% 
 
D+,$&"*8.&$ #283#2+&$ %$8.A&2+,3 *)2+,( 682#"824292* ( *.6.,$,0*&0C "-6$&$C 4-.9+,$*&0#2* -"9( Rhododendron L. 

#(83,0*"*$&0C * 4-0-"9&0C ()"*$C U2+"+,.4( S#-$/&0 4-",76") *.6.,$52:&"6" 4.-2"9(. F.,"9") ,"&#"<$-"*"/ C-"-
)$,"6-$B2/ *07*8.&$ +4.52B2#$ %)2& 682#"824292* *29 B$%0 "&,"6.&.%( ,$ ,.)4.-$,(-&"6" B$#,"-$. R;6"*"-.&" %$C0-
+,&( -"83 682#"824292* * $#82)$52:&0C 4-"5.+$C -"+80&. 

Quantitative dependence of glycolipid content upon the phase of plant ontogenesis and stress factor action was revealed. Lipid 
composition of Rhododendron L. specie vegetative organs cultivated in the natural conditions of wood-step of Ukraine with the help 
TLC during vegetation period was performed. The protective role of glycolipids in plant acclimation processes is discussed. 

 
*?7:8. !"#/%''8 ."#1(,;,6.,78E'8 018'% * &%&."18 

0,-%&'%- 1"-,'8018/ #(&4%''(+( (#+,'801* /8;?*/,>.:-
&) ', 1(4"$*4)#'(1* #8/'8 8 6(/')0,'8 0 .#,'&9(#1,78)-
1% &$4,;* ., /'*.#83':(1(4"$*4)#'(2 &.#*$.*#% 1"1-
?#,''%- 4868;8/. G8;%''($#%&.,48<'%E &.,' 4868;8/, '"(?-
-8;'%E ;4) 0,?"06"<"'') 9808(4(+8<'%- 8 ?8(-818<'%- 9*-
'$78E 1"1?#,', 0,4"=%.: /8; #80'(1,'8.'%- 9,$.(#8/ 
',/$(4%3':(+( &"#";(/%B, [1]. G(&4%''8 1"1?#,''8 
4868;% / (&'(/'(1* 6#";&.,/4"'8 +48$(4868;,1%, )$8 H 
&.#*$.*#'%1% $(16('"'.,1% -4(#(64,&.8/ ., ?"#*.: 
*<,&.: * 6#(7"&,- 9(.(&%'."0*. F, ;82 '"&6#%).4%/%- 
<%''%$8/ 018'>H.:&) )$ )$8&'%E, .,$ 8 $84:$8&'%E /18&. 
4868;8/ [2]. F18'% &$4,;* 4868;8/ /64%/,>.: ',&,16"#"; 
', 9*'$78('*/,'') &,1%- 1"1?#,', , 6(.81 8 ', 9*'$78-
('*/,'') $48.%' 8 .$,'%' 0,+,4(1. N%4,$(2;% -4(#(64,-
&.8/ /%B%- #(&4%' 1,>.: * &/(H1* &$4,;8 .,$8 +48$(4868-
;%, )$ 1('(+,4,$.(0%4;8,7%4+487"#(4 (ADJD), ;%+,4,$-
.(0%4;8,7%4+487"#(4 (JDJD) ., &*4:9(-8'(/(0%4;8,7%4-
+487"#(4 (IUJD), , .,$(= * '"0',<'8E $84:$(&.8 9(&9,-
.%;%4+487"#(4 (OD) [3]. 5 (;'%- /%6,;$,- 018'% H ,;,6-
.%/'%1%, B( &6#%)>.: /%=%/,''> #(&4%', / 8'3%- – H 
/8;(?#,="'')1 ;"&.#*$.%/'%- 6#(7"&8/, B( 0*1(/4"'( 
',6#*="'8&.> ;82 &.#"&(/(+( <%''%$,, .#%/,48&.> /64%-
/*, , .,$(= <*.4%/8&.> #(&4%' 8 &.,;8H> 2- #(0/%.$*. 
F,+,4(1 .#,'&9(#1,782 4868;8/ 6#% ;82 &.#"&(/%- 9,$.(-
#8/ /8;;0"#$,4>>.: 9808(4(+8<'%E &.,' #(&4%' 8 7) 8'-
9(#1,78) 1(=" ?*.% /%$(#%&.,', ;4) 8';%$,782 2- .(4"-
#,'.'(&.8. N(1* 1".(> ',3(2 #(?(.% ?*4( ;(&48;%.% 
,;,6.%/'8 018'% /18&.* 6#"/,4>><%- $(16('"'.8/ 4868;-
'(2 9#,$782, , &,1" +48$(4868;8/, * 4%&.$,- /8<'(0"4"'%- 
6#";&.,/'%$8/ #(;* #(;(;"';#(' (Rh. fortunei, 
Rh. ponticum, Rh. amesiae), ) 8'.#(;*$(/,'%- / $481,.%-
<'%- *1(/,- Q8&(&."6* K$#,2'%.  

HM'=(7 7+ B&7#50 5#?,D5>&'@. L?'H$.,1% ;(&48-
;="'') ?*4% 4%&.$% /8<'(0"4"'%- 6#";&.,/'%$8/ #(;* 
Rhododendron L. (Rh. fortunei, Rh. ponticum, 
Rh. amesiae), 8'.#(;*$(/,'%- / $481,.%<'%- *1(/,- Q8-
&(&."6* K$#,2'% ', ."#%.(#82 ?(.,'8<'(+( &,;* 81"'8 
,$,;. L.5.O(18', P%2/&:$(+( ',78(',4:'(+( *'8/"#&%."-
.* 81"'8 N,#,&, `"/<"'$,. !(+(;'8 *1(/% 6#(.)+(1 /"+"-
.,782 ?*4% .%6(/%1% ;4) &"#";':(2 0('% Q8&(&."6* K$#,2'%. 
P(4%/,'') ."16"#,.*#% * ;(&48;=*/,'8 #($% (2007-
2009 ##.) ?*4% / 1"=,- +27 – -40I. 58;?8# 0#,0$8/ 0;8E&-
'>/,4% 6#(.)+(1 #($* $(='(2 6"#3(2 ;"$,;% 18&)7). 

C$&.#,$78> 4868;8/ 6#(/(;%4% 0, 1".(;(1 F844, ., 
U,#1(', [4] / 1(;%98$,782 [$(/"'$( ., A8-'( [5]. Q868;% 
?*4% #(0;84"'8 ', $4,&% 0, ;(6(1(+(> 1".(;* .('$(3,-
#(/(2 -#(1,.(+#,982 (N`U) ', &%48$,+"48, / &%&."18 #(0-
<%''%$8/ ,7".(': .(4*(4: /(;, [91:35:7] [6]. 518&. 4868;8/ 
/%0',<,4% 1".(;(1 ;"'&%.(1".#82 -#(1,.(+#,1 * 6"#"-
#,-*'$* ', &.,';,#.%.  

I"#";'8 ., &.,';,#.'8 /8;-%4"'') ?*4% #(0#,-(/,'8 
0, ;(6(1(+(> Microsoft Office Excel. K&8 #"0*4:.,.% ?*4% 

/%#,="'8 )$ &"#";'8 ,#%91".%<'8 0',<"'') 0 .#:(- ?8(-
4(+8<'%- ., .#:(- ,',48.%<'%- 6(/.(#'(&."E. L78'$* 
;(&.(/8#'(&.8 /8;18''(&."E 6#(/(;%4% 0, 1".(;(1 6(#8-
/')'') &"#";'8- 6($,0'%$8/ 0, $#%."#8H1 I.:>;"'.,. 
58;18''(&.8 //,=,4% &*..H/%1% 6#% 0',<"''8 # T0,05.  

U&K:,@7+70 7+ XO #M/#"#$&''Y. L.#%1,'8 #"0*4:.,-
.% &/8;<,.: 6#( ',)/'8&.: * /8<'(0"4"'%- 6#";&.,/'%$8/ 
#(;* #(;(;"';#(' (Rh. fortunei, Rh. ponticum, 
Rh. amesiae) <8.$(2 0,4"='(&.8 18= ."16"#,.*#(> / 6"-
#8(; #(&.* 8 +48$(4868;'%1 &$4,;(1 2- 4%&.$8/ (#%&. 1). 
N,$, / 6"#8(; 4>.%E-?"#"0"':, $(4% &6(&."#8+,4%&: #80$8 
6"#"6,;% ."16"#,.*# (-8 – +80I), /8;18<"'( 0'%="'') 
/18&.* ADJD * #(&4%' Rh.amesiae, 6#% &.,?84:'8E  $84:-
$(&.8 JDJD ., '"0',<'(1* 0#(&.,'8 /18&.* IUJD.  

!(<,.($ /"+".,78E'(+( 6"#8(;* (/ *&8- ;(&48;="'%- 
/%;8/ 6(<%',H.:&) / $/8.'8), -,#,$."#%0*/,/&) ',$(6%-
<"'')1 ADJD 6#% /8;'(&'( &.,?84:'(1* /18&.8 JDJD. 
Q%3" / Rh. fortunei 6(<%',><% 0 $/8.') &6(&."#8+,4(&: 
0#(&.,'') JDJD ., 0'%="'') ADJD, B(, 1(=4%/(, 6(-
/')0,'( 0 <*.4%/8&.> 7:(+( /%;* ;( ',;4%3$(/(+( (&/8.-
4"''). !8&4) 68;/%B"'') ."16"#,.*#% ;( + 10 – +18 °I, 
/ $/8.'8, /8;18<"'" 0#(&.,'') /18&.* ADJD, ., '"0',<'" 
6,;8'') #8/') JDJD. 58;18<"'8 .#,'&9(#1,782 4868;8/ 
1(=4%/( 6(/')0,'8 08 &.,?8480,78H> 1"1?#,', .(1* B( 
/8;(1( [6], B( * #(&4%' &.8E$%- /%;8/ 3/%;$( &.,?8480*-
H.:&) #8/"': 6"#($&%;'(+( ($%&'"'') 4868;8/ ., /8;?*/,-
H.:&) 0#(&.,'') /18&.* ADJD. 

G"0*4:.,.% ;(&48;="'') ,;,6.%/'%- #",$78E 4868;-
'%- $(16('"'.8/ 9(.(&%'."0*><%- .$,'%' 6($,0,4%, B( 
/ ?"#"0'8 * /%;8/ Rh. %onticum ., Rh. fortunei /8;18<,-
4(&: 0?84:3"'') $84:$(&.8 ADJD ., 0'%="'') JDJD. K 
Rh.amesiae / ?"#"0'8 &6(&."#8+,H.:&) 6,;8'') )$ JDJD 
.,$ 8 ADJD, , / $/8.'8 ., .#,/'8 /18&. +,4,$.(4868;8/ 0#(&-
.,H ., 0,4%3,H.:&) ', &.,4(1* #8/'8. G8/"': IUJD / *&8- 
;(&48;="'%- /%;8/ 0,4%3,/&) &.,?84:'%1. 5$4><"'') 
8'/"#.(/,'%- 187"4 1(4"$*4 ADJD ?84) 6(/"#-'8 &/8.4(-
0?%#,4:'(+( $(164"$&* (IFP) * 1"1?#,',- .%4,$(2;8/ 
&6#%)H '(#1,4:'(1* 9*'$78('*/,''> 9(.(&%&."1 (OI). 
N(1* 0#(&.,'') ADJD / /"&')'8 18&)78 1(=" ?*.% #"0*4:-
.,.(1 0,-%&.* #(&4%' /8; 9(.(($%&'"'') 6#% ',;4%3$(-
/(1* (&/8.4"''8, )$" #(&4%'% 7:(+( /%;* (&(?4%/( +(&.#( 
/8;<*/,>.: &,1" * 7"E 6"#8(; 0, /8;&*.'(&.8 6#%#(;':(+( 
0,.8'"'') 8'3%1% 4%&.(6,;'%1% /%;,1%. F?84:3"'') 
ADJD / <"#/'8 1(=" ?*.% #",$78H>-/8;6(/8;;> ', ,$.%-
/,78> / 4%&.$,- 6"#($&%;'(+( ($%&'"'') 4868;8/, ,;=" 
4868;% ., 2- '"',&%<"'8 / =%#'8 $%&4(.% H &*?&.#,.(1 ($%-
&'"'') [10]. !#% 0#(&.,''8 ."16"#,.*#% / $8'78 .#,/') ;( 
+15 – +28 / *&8- ;(&48;="'%- /%;8/ &6(&."#8+,/&) &.,4%E 
#8/"': +,4,$.(4868;8/, B( &/8;<%.: 6#( 6"#"?*/,'') #(&-
4%' / (6.%1,4:'%- *1(/,- [1]. 

 

© Q'7#'I( 2., H(+'&'(# H., 2+$+' E., 2010
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U0?.1. !0'+BD(+ /,D(#,D8D5D" 8$#7Y/#B "&/&7+70"'0O #$/+'D" "DG'#K&,&'0O 8$&5?7+"'0(D" $#5: Rhododendron L.  

a – Rh.amesiae, ? – Rh.fortunei, / – Rh.ponticum  
K1(/'8 6(0',<$%: , b – &8<"':, bb – 4>.%E, bbb – ?"#"0"':, IV – $/8."':, V – .#,/"':, VI – <"#"':, VII – 4%6"':,  

VIII – &"#6"':, IX – /"#"&"':, X – =(/."':, XI – 4%&.(6,;, Ubb – +#*;"': 
 
G"0*4:.,.% ;(&48;="': &/8;<,.: 6#( /%&($* <*.4%-

/8&.: 9(.(&%'."0*><%- (#+,'8/ *&8- ;(&48;="'%- /%;8/ 
#(;(;"';#('8/ 6#(.)+(1 48.'8- 18&)78/, , (&(?4%/( 6#(-
.)+(1 4%6') ., &"#6'). 5 7"E 6"#8(; &6(&."#8+,4(&: #80$" 
., ;(/+(.#%/,4" 68;/%B"'') ."16"#,.*#% (;( +27 0I). 
58;(1(, B( 1(4"$*4% ADJD, ', /8;18'* /8; ?84:3(&.8 
4868;8/ 1"1?#,', 0;,.'8 *./(#>/,.% '"?83,#(/8 &.#*$.*-
#%, )$8 1(=*.: 6,$*/,.% -4(#(984-?84$(/%E $(164"$& * 

4868;'%E 1,.#%$& [9]. P(164"$&', ;8) 9,$.(#8/ 6(&*-% 
()$ /(;'(+( ;"987%.*, .,$ 8 68;/%B"'(2 ."16"#,.*#%) 
0*1(/4>H 0&*/ #8/'(/,+% 18= ?83,#(/%1%/'"?83,#(/%1% 
4868;'%1% &.#*$.*#,1%. 5%)/4"'" ',1% 68;/%B"'') /8;-
'(3"'') JDJD/ADJD / .%4,$(2;,- <*.4%/%- ;( ."16"-
#,.*#'(+( &.#"&* #(&4%' Rh. %onticum ., Rh. fortunei 
1(=" ?*.% #"0*4:.,.(1 E1(/8#'(2 ;"&.#*$782 ADJD. ]" 
0'%=*H &.8E$8&.: -4(#(984-?84$(/%- $(164"$&8/ ;( ;82 
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."16"#,.*#'(+( &.#"&*. A"'3 0',<'%1% 018',1% -,#,$-

."#%0*/,4%&) #(&4%'% Rh.amesiae, ;" &6(&."#8+,4% 
0'%="'') /18&.* ADJD ., JDJD, ,4" 2- &68//8;'(3"'') 
0,4%3,4(&: 1,E=" '"018''%1. 5 *&8- /%;8/ / 7"E 6"#8(; 
/8;?*/,H.:&) 8&.(.'" 0#(&.,'') /18&.* IUJD, )$ $(16(-
'"'.* 1"1?#,' .%4,$(2;8/, B( /8;8+#,H &6"7%98<'* #(4: 
* 2-'8E &.#*$.*#'8E (#+,'80,782, /64%/,><% ', 9(#1*/,'-
') ;/(3,#(/(2 &.#*$.*#% 0 JDJD ., #"+*4>><% &%'."0 
ADJD [10], B( 0, *1(/ ;82 &.#"&(/(+( 9,$.(#* 1(=" ?*-
.% &6#)1(/,'" ', 0,?"06"<"'') (6.%1,4:'%- *1(/ ;4) 
9*'$78('*/,'') -4(#(64,&.8/. L.=", / *1(/,- 68;/%B"-
'(2 ."16"#,.*#% ., /8;6(/8;'(+( 0'%="'') (/(;'"''(&.8 
4%&.$8/ /%'%$,4% 018'% / $84:$(&.8 +,4,$.(4868;8/ )$ * 
#(&4%' &.8E$(+(, .,$ 8 / #(&4%',- <*.4%/(+( /%;*. 5%)/-
4"'8 ',1% 018'% 1(=', #(0+4);,.% )$ ,;,6.%/'* #",$-
78>, 6(/')0,'* 08 0?"#"="'')1 64%''(&.8 ., 01"'3"'-
')1 #8/') ;"+#,;,78E'%- 6#(7"&8/ / 1"1?#,',-, 0($#"-
1,, ., 2- &.,?8480,78H>, &6#)1(/,'* ', 0,-%&. /8; 0'"/(-
;'"'') / *1(/,- ;82 /%&($(2 ."16"#,.*#%.  

!#(.)+(1 (&8''8- 18&)78/ &6(&."#8+,4(&: 0#(&.,'') 
ADJD, JDJD E IUJD / Rh. %onticum -* Rh. fortunei. F18-
'% 7%- 6($,0'%$8/ 1(=*.: &6#%).% 68;.#%1,''> ,$.%/-
'(&.8 1"1?#,''%- 9"#1"'.8/ [6], /',&48;($ <(+( 68;/%-
B*>.:&) &.8E$8&.: #(&4%' 6#% ;82 &.#"&(/%- <%''%$8/, 
.,$%- )$ '%0:$8 ."16"#,.*#%.  

F, (.#%1,'%1% ',1% #"0*4:.,.,1% .,, 0 (+4);* ', 
;,''8, ',)/'8 / 48."#,.*#8 [2], )$8 /$,0*>.: ', /8;'(&'* 
&.,?84:'8&.: 9#,$782 JDJD * #(&4%' &.8E$(+( /%;*, 0?8-
4:3"'') 22 $84:$(&.8 * '"&.8E$(+( /%;*, , .,$(= 0'%="'') 
#8/') ADJD * <*.4%/%- /%;8/ ., &.,?84:'(+( #8/') * &.8E-
$%-, 1(=', -,#,$."#%0*/,.% /%;% Rh. %onticum ., 
Rh. fortunei )$ <*.4%/8 ;( 0'%="'') ."16"#,.*#%. F1"'-
3"'') MDJD, ,$*1*4)78) IUJD ., '"018''8&.: 9#,$782 
JDJD – 0;,.'8 $(16"'&*/,.% /%$4%$,'8 ."16"#,.*#'%1 
&.#"&(1 6(3$(;="'') 1"1?#,' 8 &6#)1(/,'8 ', 68;.#%-
1$* 2- &.,?84:'(&.8 [9]. G"0*4:.,.% ;(&48;="'') ,;,6.%-
/'%- #",$78E 4868;'%- $(16('"'.8/ 9(.(&%'."0*><%- 
.$,'%' 6($,0,4%, B( #(&4%'% #",+*>.: ', -(4(; 68;/%-
B"'')1 /18&.* +48$(4868;8/. I"#"; 018' /18&.* (&.,''8- 
/8;18<"'( ',$(6%<"'') IUJD, )$%E 0,;8)'%E * &.,?8480,-
782 9(.(1"1?#,' 8 0,?"06"<"''8 (6.%1,4:'%- *1(/ ;4) 
9*'$78('*/,'') 6#(7"&8/ 9(.(&%'."0*. !8&4) 0'%="'') 
."16"#,.*#% ;( – 4°I /8;18<"'" 1,$&%1,4:'" 0?84:-
3"'') IUJD ., JDJD / 4%&.8 /%;8/ Rh. %onticum ., 
Rh. fortunei, , * /%;* Rh.amesiae /8;18<"', 6#(.%4"=', 
."';"'78) – 01"'3"'') 2- $84:$(&.8. !#% 0'%="''8 ."1-
6"#,.*#% ;( – 9°I * /&8- /%;8/ #(;(;"';#('8/ &6(&."#8-
+,4(&) 0'%="'') 018&.* &*4:9(4868;*. L.=", /8;0',<"'8 
',1% .#,'&9(#1,782 /18&.* IUJD, )$ $(16('"'.* 1"1-
?#,' .%4,$(2;8/, B( /8;8+#,H &6"7%98<'* #(4: * 2-'8E 
&.#*$.*#'8E (#+,'80,782, /64%/,><% ', 9(#1*/,'') 
;/(3,#(/(2 &.#*$.*#% 0 JDJD ., #"+*4>><% &%'."0 

ADJD [2], 0, *1(/ ;82 &.#"&(/(+( 9,$.(#* 1(=" ?*.% 
&6#)1(/,'" ', 0,?"06"<"'') (6.%1,4:'%- *1(/ ;4) 
9*'$78('*/,'') -4(#(64,&.8/ [6]. F#(&.,'') 9#,$782 
&*4:9(4868;* 1(=" ?*.% 6()&'"'( 8&'*/,'')1 .8&'(+( 
0/')0$* 18= $84:$8&.> -4(#(984* ., $('7"'.#,78H> IUJD, 
(&$84:$% &,1" /8' /%0',<,H (#8H'.,78> 1(4"$*4 -4(#(-
984* * 1"1?#,'8. P#81 .(+(, &*4:9(4868; 0,?"06"<*H 
"9"$.%/'* /0,H1(;8> 18= $(16('"'.,1% IFP bb, ?"#" 
*<,&.: / (#+,'80,782 #",$78E'%- 7"'.#8/ (?(- 9(.(&%&-
."1 [7] ., &.,?8480,782 @NO,0. 

*0?'#"(0. !#(/";"'8 ;(&48;="'') ;%',18$% ',$(-
6%<"'') 4868;8/ * 4%&.$,- #(;(;"';#('8/ ;(0/(4%4% 
/&.,'(/%.% /%;(/*, <,&(/* ., ."16"#,.*#'( 0,4"='* 
&6"7%98$* 2- ',$(6%<"''). 58;'(&'* &.,?84:'8&.: +48$(-
4868;8/ * 9(.(&%'."0*><%- (#+,',- Rh.amesiae # 
Rh. fortunei ?*4( /8;0',<"'( ', 6(<,.$* /"+".,782. 

F'%="'') /18&.* ADJD ., JDJD ., ',$(6%<"'') 
IUJD / Rh. fortune# 8 Rh. %onticum ?*4( /%)/4"'( / 48.'8 
., (&8''8 18&)78. M,$(6%<"'') IUJD ?*4( .,$(= 0,#"H&-
.#(/,'( * Rh. ponticum 6(<%',><% 0 =(/.'), 8 6#(.)+(1 
/&:(+( 0%1(/(+( 6"#8(;*. Rh.amesiae -,#,$."#%0*/,/&) 
',E?84:3 &.,?84:'%1 /18&.(1 JDJD 8 IUJD. L.#%1,'8 
;,'8 B(;( /%;(&6"7898<'%- 018' +48$(4868;8/ 1(=*.: &/8-
;<%.% 6#( #80'8 1"-,'801% ."16"#,.*#'%- ,$481,78E'%- 
6#(7"&8/ * ;(&48;="'%- (Rh.amesiae, Rh. fortune#, 
Rh. %onticum) 6#";&.,/'%$8/ #(;* G(;(;"';#('. 
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Participation of caspase family enzymes in radiation-induced apoptosis was investigated. The increase of initiator caspase-8 
and effector caspase-3 activities 30 min after irradiation with further activation both investigated enzymes in thymocytes and 
significant decrease caspase activities in splenocytes has been established.  
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#(48 /'*.#83':($48.%''(+( &%+',4:'(+( 34)-* / 8'878,782 
,6(6.(.%<'(2 $48.%''(2 0,+%?"48 * /8;6(/8;: ', ;8> 6#(-
1"'"/(+( <%''%$,; 8'."+#,4:'%1 $(16('"'.(1 7:(+( 
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34)-* H 18.(-(';#82 – (#+,'"4%, B( 0,?"06"<*>.: $('-
/"#+"'78> #80'(1,'8.'%- 6#(,6(6.%<'%- &%+',48/ /8; 
$48.%''%- $(16,#.1"'.8/, 0($#"1, );#, ., "';(64,01,-
.%<'(+( #".%$*4*1* / 0,+,4:'* /%$(',/<* &.,;8>. G,0(1 
0 .%1 #",480,78) #,;8,78E'(-8';*$(/,'%- "9"$.8/ 6"/'(> 
18#(> 6(/')0,', 0 0,4*<"'')1 (6(&"#";$(/,'(+( 6(/"-
#-'"/%1% #"7"6.(#,1% 34)-* #"7"6782 ., 6#(/";"'') 
,6(6.(+"''(+( &%+',4*. N,$, ,/.(#% #(?8. [1, 2] 6($,0,-
4%, B( (6#(18'"'') *4:.#,98(4".(/%1% <% h-6#(-
1"')1% /%$4%$,H ;(0(0,4"='* ,+#"+,78> Fas #"7"6.(-
#8/ 4819(7%.8/ ., ,$.%/80,78> 6(/')0,'%- 0 ;,'%1% #"-
7"6.(#,1% &%+',4:'%- $,&$,;8/.   

I684:'(> 4,'$(> 68; <,& #",480,782 ,6(6.(.%<'(2 0,-
+%?"48, '"0/,=,><% ', #80'* 6#%#(;* 8';*$.(#8/ ., #80'8 
34)-% ',;-(;="'') &%+',4*, H 0,4*<"'') 9"#1"'.8/ 
#(;%'% $,&6,0. @$.%/,78) 7%- 9"#1"'.8/ &6(&."#8+,H.:-
&) )$ * #,''8 &.#($% 68&4) ;82 &.#"&-,+"'.8/, .,$ 8 ', 0,-
$4><'%- ".,6,- $48.%''(2 0,+%?"48 8 /8;?*/,H.:&) 0, 
*<,&.8  /0,H1(;(6(/'>><%- 1"-,'8018/, 0($#"1, 6#(7"-
&%'+* '",$.%/'%- 6(6"#";'%$8/ (34)-(1 ,/.(480* <% 0, 
;82 8'3%- 6#(."2',0) ., ,$.%/,782 /=" 8&'*><%- * $48.%'8 
9"#1"'.8/ /',&48;($ 6(#*3"'') .('$(+( ?,4,'&* 18= 
&%&."1,1% $('.#(4> 2- ,$.%/,782 ., 8'+8?*/,''). 

I"#"; $,&6,0 #(0#80')>.: #"+*4).(#'8, ',6#%$4,; 
$,&6,0*-8, )$, (?*1(/4>H ',;-(;="'') &%+',4* /8; 
6(/"#-'"/%- #"7"6.(#8/ /&"#";%'* $48.%'% 8, 0,4"='( 
/8; .%6* $48.%', /%0',<,H &.*68': 0,4*<"'') #"3.% $,&-
6,0 ', 6(<,.$(/%- ".,6,- 68&4) ;82 8';*$.(#,. C9"$.(#'8 
$,&6,0% ($,&6,0,-3, -6, -7) H /%0',<,4:'%1% 68; <,& #",-
480,782 /%$(',/<(2 &.,;82 ,6(6.(0*, 0,?"06"<*><%, 0 (;-
'(+( ?($*, 6#(/";"'') &%+',4* ;( /8;6(/8;'%- $48.%''%- 
&.#*$.*#, 0 8'3(+( – ?"06(&"#";':( ?"#*.: *<,&.: * 
;"+#,;,782 #);* $4><(/%- ;4) 68;.#%1,'') $48.%''(+( 
+(1"(&.,0* 1(4"$*4.   

@$.%/,78) $,&6,0'(+( $,&$,;* '" .84:$% *'"1(=4%/-
4>H /%$(','') $48.%'(> &/(2- 9*'$78E, , E 6(4"+3*H 
#*E'*/,'') ., *6,$(/*/,'') $48.%''%- &.#*$.*# / 0#*<'8 
;4) 9,+(7%.(0* ,6(6.(.%<'8 .84:7) – $8'7"/%E ".,6 0,-
+%?"48 34)-(1 ,6(6.(0*.   

F+7&$D+,0 D B&7#50. J(&48;% 6#(/(;%4% ', '"48'8E-
'%- B*#,--&,17)- 1,&(> 150-170 +, )$%- *.#%1*/,4% ', 
&.,';,#.'(1* #,78('8 /8/,#8>. F 1".(> 6(6"#";="'') 
/64%/* ;(?(/%- #%.18/ ', ;(&48;=*/,'8 6($,0'%$% ;(-
&48;% 6#(/(;%4% / (;%' 8 .(E <,& ;(?%. 5&8 "$&6"#%1"'-
.% 0;8E&'>/,4% 0+8;'( 0 6#,/%4,1% d/#(6"E&:$(2 $('-
/"'782 B(;( 0,-%&.* -#"?".'%- ./,#%', )$8 /%$(#%&.(-
/*>.:&) / "$&6"#%1"'.,4:'%- ;(&48;="'')- ., 8'3%- 
',*$(/%- 784)- (I.#,&?*#+, 1986 #.). L6#(18'"'') 0;8E-
&'>/,4% ', #"'.+"'8/&:$8E *&.,'(/78 GKA-17 / ;(08 
1,0 D# 0, *1(/: 984:.#% 0,5 11 Cu ., 1 11 Al, 3$8#'(-
9($*&', /8;&.,': 50 &1, ',6#*+, 200 $5, &%4, &.#*1* 
5 1@, 6(.*='8&.: ;(0% 0,17 D#/-/. N/,#%' ;"$,68.*/,4% 
<"#"0 30 -/ ., 3 +(;%'% 68&4) ;82 6#(1"'"/(+( <%''%$,. 
Q819(2;'8 $48.%'% 0 .%1*&* ., &"4"08'$% /%;84)4% 0+8;'( 
0 [3]. @$.%/'8&.: $,&6,0%-8 ., $,&6,0%-3 /%0',<,4% 0, 
;(6(1(+(> ',?(#* ;4) /%0',<"'') ,$.%/'(&.8 $,&6,0 
(Caspase Colorimetric Protease Assay Sampler Kit, 
BioSourse, USA). C$&.%'78> 6#(? /%18#>/,4% ', &6"$.-
#(9(.(1".#%<'(1* #8;"#8 98#1% Termo Labsystems 
Opsys MR (I`@) 80 6#(+#,1'%1 0,?"06"<"'')1 Dynex 
Revelation Quieklink. NSP-,$.%/'8 6#(;*$.% /%0',<,4% 
/8;6(/8;'( ;( 1".(;* [4], 2- /18&. #(0#,-(/*/,4% ', (&-
'(/8 0',<"'') 1(4)#'(+( $("9878H'.* "$&.%'$782 $(164"-
$&* 1,4('(/(+( ;8,4:;"+8;* 0 2-.8(?,#?8.*#(/(> $%&4(-
.(>. I.,.%&.%<'* (?#(?$* (;"#=,'%- #"0*4:.,.8/ 0;8E-
&'>/,4% ', (&'(/8 t-$#%."#8> I.:>;"'.,, /%$(#%&.(/*-
><% 6#(+#,1* Microsoft Excel.  

U&K:,@7+70 7+ XO #M/#"#$&''Y. 58;6(/8;'( ;( &*<,&-
'%- *)/4"':, 6#(."2',0% '" 4%3" ?"06(&"#";'8 /%$(',/78 
6#(+#,1% $48.%''(2 0,+%?"48, , E 6(."'78E'( #"+*4).(#'8 
1(4"$*4%, )$8 <"#"0 8'878,78> $,&$,;* /'*.#83':($48.%'-
'%- #",$78E ., E(+( #"+*4)78> ', #80'%- #8/')- / $8'7"/(-
1* #"0*4:.,.8 (?*1(/4>>.: #",480,78> (;'(+( 0 ;/(- 
,4:."#',.%/'%- &7"',#82/ – $48.%''(2 ;"&.#*$782 34)-(1 
,6(6.(0* <% '"$#(0* ,?( /%=%/,'') $48.%'%.  

S"#*<% ;( */,+% #(4: 6#(."(48.%<'%- $,&$,;8/ * 68;-
.#%1,''8 #8/'(/,+% 18= 0,+%?"44> ., 6#(489"#,78H> $48-
.%', 8;"'.%98$,78) 6#(."2',0, 0,;8)'%- * ,6(6.(08, ., ;"-
.,4:'" ;(&48;="'') 1"-,'8018/ 2- ,$.%/,782 H ;(&%.: ,$-
.*,4:'%1, (&$84:$% ;(0/(4%.: $#,B" 0#(0*18.% 1(4"$*-
4)#'8 (&'(/% $48.%''(2 0,+%?"48 ., &6#%).%1" 6(3*$* 
"9"$.%/'%- 0,&(?8/ 22 ',6#,/4"'(2 $(#"$782. 5#,-(/*><% 
/%$4,;"'", 1% ;(&48;=*/,4% /'"&($ (&'(/'(2 8'878,.(#'(2 
$,&6,0% 0,4"='(+( /8; #"7"6.(#8/ &%+',4:'(+( 34)-* – 
$,&6,0%-8 * 8';*$78> ,6(6.(0* 4819(7%.8/ .%1*&* ., &"-
4"08'$% B*#8/ * /8;6(/8;: ', ;8> 6#(1"'"/(+( <%''%$,.  

58;6(/8;'( ;( #"0*4:.,.8/, 6#";&.,/4"'%- ', #%&.1 S, 
0,+,4:'" (6#(18'"'') ./,#%' / ;(08 1,0 D# 6#%0/(;%.: 
;( 0',<'%- 018' ,$.%/'(&.8 ;(&48;=*/,'(2 8'878,.(#'(2 
$,&6,0%. N,$, <"#"0 30 -/ 68&4) ;82 #"'.+"'8/&:$(+( /%-
6#(18'>/,'') * 4819(2;'%- $48.%',- .%1*&* &6(&."#8+,-
H.:&) 0#(&.,'') ,$.%/'(&.8 $,&6,0%-8 * 1,5 #,0,, B( 
1(=" /$,0*/,.% ', 0,4*<"'') (6(&"#";$(/,'(+( #"7"6-
.(#,1% 34)-* ,$.%/,782 ,6(6.(+"''(+( $,&$,;*. 

!($,0,'" ',1% 0#(&.,'') ,$.%/'(&.8 9"#1"'.* * 
#,''8 &.#($% 68&4) (6#(18'"'') 1(=', 6()&'%.% ',4"=-
'8&.> .%1(7%.8/ ;( $48.%' b .%6* (N-$48.%'%, 5 4819(?4,&-
.(2;'8 $48.%'% 48'82 SKW 6,4 ., $48.%'% N 4819(1% 48'82 M9, 
$48.%'% 1"0"'-81%), -,#,$."#'(> (&(?4%/8&.> )$%- H /%-
&($%E &.*68': *./(#"'') DISC $(164"$&8/ .,, /8;6(/8;'(, 
#"$#*.*/,'') 8 ,$.%/,78) 1(4"$*4 6#($,&6,0%-8 * /8;6(-
/8;: ', (48+(1"#%0,78> 6(/"#-'"/%- #"7"6.(#8/ [5]. I48; 
0,0',<%.%, B( ;4) $48.%' ;,'(+( .%6* $84:$8&.: 1(4"$*4 
,$.%/(/,'(2 $,&6,0%-8 H ;(&.,.':(> )$ ;4) '"0,4"='(2 
/8; 18.(-(';#8E ?"06(&"#";':(2 ,$.%/,782 #);* "9"$.(#-
'%- $,&6,0, .,$ 8 ;4) ;(;,.$(/(2 ,$.%/80,782 18.(-(';#8,-
4:'(+( 34)-* #",480,782 ,6(6.(0*.  

F/')0($ 18= #"7"6.(#-(6(&"#";$(/,'%1 ,6(6.(+"'-
'%1 &%+',4:'%1 $,&$,;(1 ., 18.(-(';#8)1% 0;8E&'>H.:-
&) 0, ;(6(1(+(> 6#(,6(6.%<'(+( ?84$, Bid, +8;#(480 )$(-
+( $,&6,0(>-8 (?*1(/4>H .#,'&4($,78> I-$8'7"/(+( 
9#,+1"'.* tBid, B( 18&.%.: BH3-;(1"', ;( 18.(-(';#8E 
., 8';*$78> )$ &,1(&.8E'(, .,$ 8 0, *<,&.8 ?84$8/ Bax 8 Bak, 
/%/84:'"'') 0 18=1"1?#,''(+( 6#(&.(#* 18.(-(';#8E 
6#(,6(6.%<'%- <%''%$8/ 0 6(;,4:3%1 *./(#"'')1 ,6(-
6.(&(1% 8  ,$.%/,78H> "9"$.(#'%- $,&6,0 [6].  

L&$84:$% $,&6,0,-3, 0,/;)$% #(0B"64"''> #);* /%-
0',<,4:'%- ;4) 68;.#%1,'') $48.%''(+( +(1"(&.,0* 
?84$8/, #(0+4);,H.:&) )$ (;', 0 (&'(/'%- "9"$.(#'%- 
1(4"$*4 /%$(',/<(2 &.,;82 * ?,+,.:(- 1(;"4)- ,6(6.(-
0*, ',&.*6'%1 ',3%1 0,/;,'')1 ?*4( ;(&48;%.% ,$.%-
/'8&.: ;,'(2 $,&6,0% 0, ,6(6.(0*, 8';*$(/,'(+( ;8H> 
8('80*><(2 #,;8,782.  

M,3%1% "$&6"#%1"'.,4:'%1% ;(&48;="'')1% /&.,-
'(/4"'( 0#(&.,'') ,$.%/'(&.8 $,&6,0%-3 * 1,26 #,0, 
<"#"0 30 -/ 68&4) (6#(18'"''), B( $(#"4>H 80 /8;6(/8;-
'%1% 018',1% ,$.%/'(&.8 $,&6,0%-8 8 1(=" ?*.% 6()&'"-
'( &,1" ,$.%/,78H> (&.,'':(2, &*?&.#,.(1 )$(2, ($#81 
8'3%- $48.%''%- ?84$8/, H 8 $,&6,0,-3.  

M, .#".> +(;%'* 68&4) ;82 ', B*#8/ #"'.+"'8/&:$(+( 
/%6#(18'>/,'') / ;(08 1,0 D# &6(&."#8+,H.:&) 6(;,4:3" 
0#(&.,'') ,$.%/'(&.8 (?(- ;(&48;=*/,'%- 9"#1"'.8/. 
N,$, ,$.%/'8&.: $,&6,0%-8 8 $,&6,0%-3 0#(&.,4, /8;6(/8;-
'( * 1,57 ., 2,8 #,0, (#%&. 1).  



~ 50 ~ ! " # $ % &  &FG@=HB?I? ><JK?><LH>?I? C>K@MA=FNMNC KOM>K 1<A<=< 3M@PM>B< 
 

 

L;"#=,'8 ',1% #"0*4:.,.% *0+(;=*H.:&) 0 ;,'%1% 
8'3%- ,/.(#8/. N,$, / #(?(.,- Coelho D. et al ., Gong B. 
et al [7, 8] 6#(;"1('&.#(/,'( ,$.%/,78> $,&6,0%-3 4%3" 
<"#"0 ;/8 +(;%'% 68&4) ;82 6#(1"'"/(+( <%''%$, * ;(08 
10 D#; 6#% 7:(1* 6#()/ 1,$&%1,4:'(2 ,$.%/'(&.8 9"#-
1"'.* 6#%6,;,/ ', <"./"#.* +(;%'* 68&4) (6#(18'"''). 
@/.(#% /8;0',<%4% $(#"4)78> 18= ,6(6.(.%<'%1% 018-
',1%, /%)/4"'%1% 0, .%6(/%1% 1(#9(4(+8<'%1% (0',-
$,1%, ., 68;/%B"'')1 ,$.%/'(&.8 $,&6,0%-3 8 6(#*3"'-
')1 22 &*?$48.%''(2 4($,480,782.  

J,'8 B(;( ,$.%/,782 $,&6,0%-8 1(=', 6()&'%.% 0 6(-
0%78E (6%&,'(2 / 48."#,.*#8 $('7"6782, 0+8;'( 0 )$(> ;8) 
6#(1"'"/(+( <%''%$, (?*1(/4>H 0,4"='" /8; <,&* 6(-
&%4"'') "$&6#"&82 6(/"#-'"/%- Fas #"7"6.(#8/ [9]. F#(-
&.,'') $84:$(&.8 #"7"6.(#8/ #(0+4);,H.:&) )$ ;(;,.$(-
/%E <%''%$, B( &6#)1(/*H 6(3$(;="'8 4819(7%.% ', 
34)- 0,+%?"48 0, 1"-,'801(1 ,6(6.(0*, (&$84:$% 6#% 
7:(1* 68;/%B*H.:&) E1(/8#'8&.: 2- /0,H1(;82 0 $48.%',-
1%, B( '"&*.: Fas 48+,';%.  

F',<'" 0#(&.,'') ,$.%/'(&.8 $,&6,0%-3, / &/(> <"#-
+*, 1(=" ?*.% ',&48;$(1 6(;,4:3(2 ,$.%/,782 $,&6,0%-8 
,?( 6(/')0,'( 80 0,4*<"'')1 18.(-(';#8,4:'(2 4,'$% 
,6(6.(0*, )$, ', &:(+(;'8 //,=,H.:&) 6#(/8;'(> 68; <,& 
#",480,782 $48.%''(2 0,+%?"48, (?*1(/4"'(2 ',;-(;="'-
')1 6#(,6(6.(+"''%- &%+',48/ 0&"#";%'% $48.%'%, 0($-
#"1,, /',&48;($ ;82 JMP-6(3$(;=*><%- ,+"'.8/ <% #(0-
/%.$* ($&%;,.%/'(+( &.#"&*.   

L&(?4%/( 7"E 6#(7"& -,#,$."#'%E ;4) $48.%' 80 
'"&.,?84:'%1 +"'(1(1, ;( )$%- ',4"=,.: 8 .%1(7%.%. 
J8) 8('80*><(2 #,;8,782 H ;(;,.$(/%1 9,$.(#(1, )$%E 
/%$4%$,H ;"&.,?8480,78> JMP, B( ', 9('8 0'%="'(2 
"9"$.%/'(&.8 9*'$78('*/,'') &%&."1 #"6,#,782 6#%-
0/(;%.: ;( ',$(6%<"'') 6"/'(+( #8/') '"#"6,#(/,'%- 
(;'(- 8 ;/(4,'7>+(/%- #(0#%/8/ JMP ., 8'878,782 34)-8/ 
8';*$782 ,6(6.(0*, B( 0/')0*>.: );"#'%E $(16,#.1"'. 0 
18.(-(';#8,4:'%1.  

A8.(-(';#82 (0,4"='( /8; .%6* $48.%', .#%/,4(&.8 ., 
8'."'&%/'(&.8 ;82 &.#"&-,+"'.8/), 0 (;'(+( ?($* 0,?"06"-
<*>.: ,164898$,78> 6#(,6(6.%<'%- &%+',48/, 0 8'3(+( – 
0;8E&'>>.: 2- $('/"#+"'78> * 0,+,4:'* "9"$.(#'* 9,0* 

,6(6.(0*. !(;8?', 9*'$78) 18.(-(';#8E .8&'( 6(/')0,', 
80 &.,'(1 18.(-(';#8,4:'(2 1"1?#,'% ., *.#%1,'')1 * 
18=1"1?#,''(1* 6#(&.(#8 #);* 6#(,6(6.%<'%- <%''%-
$8/, 0($#"1,, 7%.(-#(1* &. j(+( /%/84:'"'') * 7%.(0(4:, 
(?*1(/4"'" ,?( '"&6"7%98<'%1 #(0#%/(1 0(/'83':(2 
1"1?#,'% /',&48;($ ',?#)$,'') 18.(-(';#8E, ,?( <"#"0 
*./(#"'') * 1"1?#,'8 &6"7%98<'%- 6(#, 6#%0/(;%.: ;( 
,$.%/,782 $,&6,0%-9, )$, ;,48  0, $,&$,;'%1 1"-,'801(1 
,$.%/*H 6#($,&6,0*-3.  

G"0*4:.,.% /%0',<"'') ,$.%/'(&.8 8'878,.(#'(2 ., 
"9"$.(#'(2 $,&6,0 * 4819(2;'%- $48.%',- &"4"08'$% ;"-
B( /8;#80')>.:&) /8; ,',4(+8<'%- #"0*4:.,.8/, (;"#=,-
'%- ;4) .%1(7%.8/. 5%)/4"'8 /8;18''(&.8 <,&.$(/( 1(=-
', 6()&'%.% #80'%1 &.*6"'"1 ;%9"#"'78>/,''), #80'(> 
1".,?(48<'(> ,$.%/'8&.> (?(- .%68/ ;(&48;=*/,'%- 
$48.%'. N,$, 6(6*4)78) 4819(7%.8/ .%1*&* 6#";&.,/4"', 
6"#"/,='( "'"0#84%1%" $48.%',1% (;( 90-95%), / .(E <,& 
)$ &"#"; 4819(7%.8/ &"4"08'$% 4%3" ?4%0:$( 15-20% 
$48.%' H "'"0#84%1%".  

F+8;'( 0 (;"#=,'%1% ',1% #"0*4:.,.,1% (#%&. 2 S) 
<"#"0 30 -/ 68&4) ;82 ', ./,#%' 6#(1"'"/(+( <%''%$, / 
;(08 1,0 D# * 4819(2;'%- $48.%',- &"4"08'$% &6(&."#8+,-
H.:&) 0#(&.,'') * 1,15 #,0, ,$.%/'(&.8 $,&6,0%-8, .(;8 
)$ ', .#".> +(;%'* 68&4) (6#(18'"'') ,$.%/'8&.: 9"#-
1"'.* 0'%=*/,4,&) * 2 #,0% 6(#8/')'( 0 $('.#(4"1.  

@',480*><% ;"B( #80'* &6#)1(/,'8&.: 0',<"': ,$.%/-
'(&.8 $,&6,0%-8 * (?(- ;(&48;=*/,'%- .%6,- $48.%', 6(.#8-
?'( /#,-(/*/,.%, B( 4819(7%.% .%1*&* 8 &"4"08'$% #80-
').:&) #"6"#.*,#(1 6(/"#-'"/%- #"7"6.(#8/, B( 1(=" 
/64%/,.% ', ;%',18$* 0,4*<"'') #"7"6.(#-(6(&"#";-
$(/,'(+( 34)-* 6#(/";"'') ,6(6.(+"''(+( &%+',4*.  

N%1(7%.%, 0,4"='( /8; &.,;82 #(0/%.$*, "$&6#"&*>.:, 
($#81 TCR, #); 8'3%- #"7"6.(#8/, B( ',4"=,.: 6"#"/,-
='( ;( &*6"##(;%'% TNF #"7"6.(#8/ – Fas, TNFR1, 
DR3, DR5. N%6(/(> (0',$(> ;,'%- #"7"6.(#8/ H ',)/-
'8&.: * 7%.(64,01,.%<'(1* #"+8('8 1(4"$*4% "/(4>78E-
'( $('&"#/,.%/'(+( 1(.%/* – ;(1"'* &1"#.8 DD (?4%0:-
$( 60-80 ,18'($%&4(.'%- 0,4%3$8/), )$%E <"#"0 /0,H1(-
;8> 0 /8;6(/8;'%1% ,;,6."#,1% 0,?"06"<*H .#,'&;*$78> 
6(0,$48.%''%- &%+',48/ ;( $,&6,0%-8, -10 [10].  
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U0?.1. Q(70"'D?7@ (+?8+K0-3 (Q) D (+?8+K0-8 (.) : ,DBZ#S07+O 70B:?: %:$D" K+ 5DX D#'DK:IG#X $+5D+SDX " 5#KD 1,0 4$ 

* – ;(&.(/8#'( /8;'(&'( $('.#(4>, 
G T 0,05 
 
J4) 4819(7%.8/ &"4"08'$% -,#,$."#'%E ;"B( '%=<%E 

#8/"': "$&6#"&82 Fas #"7"6.(#8/, /%$4><"'') &.,'(/%.: 
6(6*4)78) "'"0#84%-" $48.%', B( 4($,480*>.:&) * 0,#(;-
$(/%- 7"'.#,- &"4"08'$%. L&(?4%/8&.> 9*'$78('*/,'') 

Fas #"7"6.(#8/ * 5-$48.%',- H 1(=4%/8&.: 2- #"+*4)782 0, 
;(6(1(+(> 8'3%- 6(/"#-'"/%- #"7"6.(#8/ (BCR, CD40 
., 8'.), B( (?*1(/4>H #"7"6.(#-&6"7%98<'" /,#8>/,'') 
<*.4%/(&.8 $48.%' ;( Fas-8';*$(/,'(+( ,6(6.(0*. N,$, 



50)6-/2% 0/*.-7,"' 8"9")-)*"4$%: 8.$&,";. 13/2010 ~ 51 ~ 

 

 

',6#%$4,;, "$&6#"&8) Fas 8, /8;6(/8;'(, <*.4%/8&.: $48.%' 
;( ,6(6.(0*, 0',<'( 0#(&.,H 68; <,& ,$.%/,782  
5-4819(7%.8/, 0($#"1,, 2- (?#(?$% 6(48$4(',4:'%1% 
,$.%/,.(#,1% 486(6(48&,-,#%;,1%, &.%1*4)782 #"7"6-
.(#8/ CD40 ., 8'3". J"B( /8;18'', &%.*,78) &6(&."#8-
+,H.:&) 6#% 6#(/";"''8 ,$.%/,78E'(+( &%+',4* <"#"0 

BCR – 2- (48+(1"#%0,78) 68&4) ;82 ,'.%-Ig ,'.%.84 ., 
6"/'%- &6"7%98<'%- ,'.%+"'8/ /%$4%$,H ,$.%/,78>  
5-4819(7%.8/, ,4" / ;,'(1* /%6,;$* <*.4%/8&.: ;( 
Fas-(6(&"#";$(/,'(+( ,6(6.(0* 0',<'( 0'%=*H.:&), 
B( 6(/')0*>.: 0 )/%B"1 "Fas-#"0%&."'.'(&.8" [11, 12]. 
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U0?.2. Q(70"'D?7@ (+?8+K0-3 (Q) D (+?8+K0-8 (.) : ,DBZ#S07+O ?&,&KD'(0 %:$D" K+ 5DX D#'DK:IG#X $+5D+SDX " 5#KD 1,0 4$ 

* – ;(&.(/8#'( /8;'(&'( $('.#(4>, 
G T 0,05 
 
!($,0,'" ',1% 0#(&.,'') ,$.%/'(&.8 $,&6,0%-8 * 

#,''8 &.#($% (30 -/) 68&4) ;82 8('80*><(2 #,;8,782 /$,0*H 
', 0,4*<"'') 6(/')0,'(+( 0 6(/"#-'"/%1% #"7"6.(#,1% 
34)-* ',;-(;="'') ,6(6.(+"''(+( &%+',4*. L&$84:$% 
?84:38&.: 4819(7%.8/ &"4"08'$% 1,>.: '%0:$%E #8/"': 
"$&6#"&82 Fas #"7"6.(#8/, , #,;8,78E', 8';*$78) "$&6#"&82 
Fas  #"7"6.(#8/ 6(.#"?*H ;")$(+( <,&*, /,+(1, #(4: 68; 
<,& 8'878,782 ,6(6.(.%<'(2 0,+%?"48 / ;,'%- *1(/,- ',-
4"=%.: BCR #"7"6.(#,1. F,4"='( /8; &.*6"') (48+(1"-
#%0,782 2- 6(0,$48.%''%- ;84)'($ 1(=4%/8 ;/, /,#8,'.% 
6#(/";"'') &%+',4* 0,+%?"48, &684:'(> 4,'$(> )$%- H 
0'%="'') .#,'&1"1?#,''(+( 6(."'78,4* 18.(-(';#8E, 
/%/84:'"'') 6#(,6(6.%<'%- <%''%$8/ ., 6(&48;(/', ,$.%-
/,78) $,&6,0%-9 8 $,&6,0%-3. L;%' 80 34)-8/ (6#% '";(&.,-
.':(1* &.*6"'8 (48+(1"#%0,782 #"7"6.(#8/) /$4><,H '"0,-
4"='8 /8; ,$.%/,782 $,&6,0 1"-,'801% 0'%="'') .#,'&1"-
1?#,''(+( 6(."'78,4* 18.(-(';#8E. U,#,$."#'(> #%&(> 
8'3(+( 34)-*, ',/6,$%, H 0,4"='" /8; $,&6,0%-8 6(#*-
3"'') 7848&'(&.8 18.(-(';#8,4:'(2 1"1?#,'%.  

F',<'" 0'%="'') ,$.%/'(&.8 $,&6,0%-8 * 4819(7%.,- 
&"4"08'$% <"#"0 .#% +(;%'% 68&4) (6#(18'"'') <,&.$(/( 
1(=', 6()&'%.% &,1" 0 6(0%78E (6%&,'(+( /%B" )/%B, 
Fas-#"0%&."'.'(&.8, (&$84:$% E(+( 8';*$78) ., #(0/%.($ 
&6(&."#8+,H.:&) '" /8;#,0*, , /6#(;(/= ;"$84:$(- +(;%', 
68; <,& )$%- /8;?*/,H.:&) ,$.%/,78) &%'."0* ,'.%,6(6-
.%<'%- ?84$8/ #(;%'% Bcl-2, 0($#"1,, Bcl-XL ., &%'."0 
$('$*#*><%- 0 $,&6,0(>-8 0, &,E.% 0/')0*/,'') 0 ,;,6-
."#(1 FADD 1(4"$*4 FLIP. 

M, (&'(/8 ,',480* 48."#,.*#'%- ;="#"4 1(=', 6#%-
6*&.%.%, B( #8/"': "$&6#"&82 Fas #"7"6.(#8/ H (;'%1 80 
9,$.(#8/, )$8 1(=*.: /64%/,.% ', <*.4%/8&.: $48.%' ;( 
Fas-(6(&"#";$(/,'(+( ,6(6.(0*. L&$84:$% &"#"; 6(6*-

4)782 .%1(7%.8/, 0',<'( ?84:3" $48.%', B( 18&.).: Fas, 
'8= &"#"; 4819(7%.8/ &"4"08'$%, #80', ;%',18$, 018' 
,$.%/'(&.8 $,&6,0%-8 * (?(- .%6,- ;(&48;=*/,'%- $48.%' 
., ?84:3 /%#,="', ,$.%/,78) ;,'(+( 9"#1"'.* (<"#"0 
30 -/ 68&4) (6#(18'"'')) * .%1(7%.,- 1(=*.: ?*.% 6(-
/')0,'8 80 #80'(> $84:$8&.> #"7"6.(#8/, B( *./(#>>.: 
$4,&."#%, , (.=" 80 #80'(> $84:$8&.> 1(4"$*4 6#($,&6,-
0%-8, 0,4*<"'%- ;( DISC $(164"$&8/.  

J(;,.$(/%1 <%''%$(1, B( &6#%)H 0?84:3"''> &.*-
6"') $4,&."#%0,782 ;(1"'8/ #"7"6.(#8/ 1(=" ?*.% 2- 
6#(&.(#(/" 0?4%="''), /',&48;($ 6(#*3"'') 980%$(-
-818<'%- -,#,$."#%&.%$ 1"1?#,'. [$ /8;(1(, (;'8H> 0 
#,''8- 6(;8E, B( #(0/%/,>.:&) * /8;6(/8;: ', ;8> 8('8-
0*><(+( /%6#(18'>/,''), H 6(&%4"'') *./(#"'') ,$.%-
/'%- $%&'"/%- 1".,?(48.8/, &.%1*4)78) $,&$,;* /84:'(-
#,;%$,4:'%- 6#(7"&8/, B( 6#)1( <% (6(&"#";$(/,'( 
6#%0/(;%.: ;( *#,="'') 4868;'(2 $(16('"'.% 1"1?#,', 
6(#*3"'') &68//8;'(3"'') $84:$(&.8 '"',&%<"'%- =%#-
'%- $%&4(. * 1(4"$*4,- 4868;8/, , (.=" 8 ;( 018' &.#*$.*-
#'(-9*'$78(',4:'%- /4,&.%/(&."E 1"1?#,', 0($#"1,, 
68;/%B"'') 22 ."$*<(&.8.  

L6(&"#";$(/,'( 6#( #,;8,78E'(-(?*1(/4"'" 6(#*-
3"'') 4868;'(+( &$4,;* 1"1?#,' &/8;<%.: ',$(6%<"'') 
6#(;*$.8/ 6"#"$%&'(+( ($%&'"'') 4868;8/, 0($#"1,, 1,-
4('(/(+( ;8,4:;"+8;*. 58;6(/8;'( ;( ;,'%- 48."#,.*#% 
., ',3%- /4,&'%- "$&6"#%1"'.,4:'%- ;(&48;="': 
(#%&.3) * .%1(7%.,- B*#8/ * #,''8E 68&4)#,;8,78E'%E 
6"#8(; /18&. /.(#%''%- 6#(;*$.8/ !LQ 0#(&.,/ * 
1,38 #,0, (30 -/ 68&4) (6#(18'"'')) ., * 1,25 #,0, (.#% 
+(;%'% 68&4) (6#(18'"'')), / .(E <,& )$ * &64"'(7%.,- 
/8;6(/8;'( * 1,16 ., 1,2 #,0,.  
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U0?.3. *BD?7 2.)-+(70"'0O 8$#5:(7D" : 70B#S07+O (Q) ?8,&'#S07+O (.)  %:$D" K+ 5DX D#'DK:IG#X $+5D+SDX " 5#KD 1,0 4$ 

* – ;(&.(/8#'( /8;'(&'( $('.#(4>, 
G T 0,05 
 
N,$%1 <%'(1, /%B%E &.*68': ,$.%/,782 $,&6,0%-8 * 

.%1(7%.,-, 6(#8/')'( 80 &64"'(7%.,1%, <,&.$(/( 1(=', 
6()&'%.% '" .84:$% ?84:3(> $84:$8&.> Fas #"7"6.(#8/, 
6#";&.,/4"'%- ', 6(/"#-'8 $48.%', , E 1(=4%/8&.> 6#(-
&.(#(/(+( 0?4%="'') +#*6 ;,'%- #"7"6.(#8/, /',&48;($ 
68;/%B"'') ."$*<(&.8 1"1?#,' [13, 14].  

L;"#=,'8 ',1% #"0*4:.,.% &.(&(/'( #,;8,78E'(-
8';*$(/,'%- 018' ,$.%/'(&.8 $,&6,0%-3 * 4819(7%.,- &"-
4"08'$% 6(/'8&.> *0+(;=*>.:&) 0 /8;6(/8;'%1% 018',1% 
,$.%/'(&.8 $,&6,0%-8 8 '" &*6"#"<,.: ;,'%1 48."#,.*#%. 
N,$, Hallan C. et al [15] /&.,'(/%4%, B( 0, h-(6#(18'"'') 
5-4819(7%.8/ / ;(08 6,0 D# 0#(&.,'') ,$.%/'(&.8 $,&6,0%-
3 /8;?*/,H.:&) 4%3" <"#"0 8 ., 24 +(;%'%.  

L.=", 018'% ,$.%/'(&.8 #"+*4).(#'%- ., "9"$.(#'%- 
$(16('"'.8/ $,&$,;* $,&6,0 0, ;82 6#(1"'"/(+( <%''%$, 
6#%0/(;).: ;( #",480,782 0,+%?"48 ;(&48;=*/,'%- $48-
.%''%- 6(6*4)78E 4819(2;'%- (#+,'8/ 34)-(1 ,6(6.(0*.  
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@"+829A.&" "+";80*"+,2 )26-$52/ 9.&9-0,&0C #82,0& ( 2&,$#,&0C )0<.: 82&2/ GDJ 4-0 -2%&0C <87C$C **.9.&&7 50C 

#82,0& * "-6$&2%). !"#$%$&", '" =.-.% 20 6"90& 42+87 **.9.&&7 ;283<2+,3 9.&9-0,&0C #82,0& %"+.-.9A(1,3+7 4-0 
*&(,-2<&3"<#2-&")( <87C( **.9.&&7 – ( 82)B"*(%8$C +.-.9"+,2&&7, ;-0A2 2 ,#$&0&0 4.=2&#0, 4-0 2&,-$4.-0,"&.$83-
&")( 2 *&(,-2<&3"*.&&")( <87C$C **.9.&&7 – ( 82)B"*(%8$C ;-0A2, 4-0 429<#2-&")( <87C( **.9.&&7 – ( 82)B"*(%8$C 
;-0A2, $ ,$#"A ,#$&0&2 4.=2&#0 2 8.6.&2*. 

Migration features of dendritic cells in intact CBA mice were investigated dependent on the route of their injection. It was shown that 
20 hours after injection dendritic cells were detected in hepatic tissue and mediastinal and mesenterial lymph nodes at intracuteneous 
route of administration. Intraperitoneal and intravenous dendritic cell injection results in cells accumulation in mediastinal lymph nodes. 
Dendritic cells were detected in hepatic and lung tissue and mesenterial lymph nodes after intracutaneous administration. 

 
*?7:8. J"';#%.'8 $48.%'% (JP) H ',E"9"$.%/'83%1% 

,'.%+"'6#"0"'.*><%1% $48.%',1%. F',-(;)<%&: * ?*;: 
)$%- .$,'%',- in vivo JP 6(+4%',>.: ,'.%+"'% 80 18$#(-
(.(<"''), 6#(7"&*>.: 2- ., 6#"0"'.*>.: * $(164"$&8 0 
1(4"$*4,1% AMI. J4) /0,H1(;82 08 &6"7%98<'%1% 481-
9(7%.,1% /('% 18+#*>.: * /.(#%''8 4819(2;'8 (#+,'%, 
;" &.%1*4>>.: #(0/%.($ 6"#/%''(2 ., /.(#%''(2 81*'-
'(2 /8;6(/8;8 [1, 3]. L.=", (&$84:$% JP 0;,.'8 8'878>/,.% 
#(0/%.($ 81*''(2 /8;6(/8;8, &,1" /('% H ',E?84:3 6"#&-

6"$.%/'%1% 6#"."';"'.,1% ;4) /%$(#%&.,'') * &$4,;8 
6#(.%6*-4%''%- /,$7%'. !#(.", '"0/,=,><% ', ?,+,.(-
#8<'%E ;(&/8; /%$(#%&.,'') JP-/,$7%' / "$&6"#%1"'.8 
., $48'8<'%- ;(&48;="'')-, /&" B" 0,4%3,H.:&) #); 
'"/%#83"'%- 6%.,':, ',6#%$4,;, B(;( 34)-8/ ., $84:$(-
&.8 //";"'') JP. `4)- //";"'') JP * 1,$#((#+,'801 
/%0',<,H (&(?4%/(&.8 6(;,4:3%- ',6#)1$8/ 18+#,782 7%- 
$48.%' * 6"#%9"#%<'8 4819(2;'8 (#+,'% 8 6(;,4:3%E 
#(0/%.($ 6"/'%- "9"$.(#'%- 1"-,'8018/ 81*''(2 /8;6(-

© -(+G(#"+ H., V"&S@ 9., N$+'#"?@(+ E., 2010
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/8;8. I:(+(;'8 (.#%1,'( ?,+,.( ;,'%- B(;( 6#%#(;'%- 
34)-8/ 18+#,782 JP * 6"#%9"#%<'8 4819(2;'8 (#+,'% 68&-
4) 6(+4%','') ,'.%+"'* [7]. !#(.", 0,4%3,H.:&) '"/%-
#83"'%1 6%.,'') B(;( 18+#,782 0#84%- JP, (.#%1,'%- 8 
"',/,'.,="'%-" ,'.%+"'(1 in vitro, , 6(.81 //";"'%- / 
(#+,'801 / )$(&.8 /,$7%''(+( 6#"6,#,.*. L.=", 1".(> 
',3(+( ;(&48;="'') ?*4( /%/<%.% 34)-% 18+#,782 0#84%- 
JP, ',/,'.,="'%- 6*-4%''%1 ,'.%+"'(1 (!@), / "$&6"-
#%1"'.8 0 /%$(#%&.,'')1 1%3"E 48'82 I5@ 6#% #80'%- 
34)-,- //";"'') 7%- $48.%' / (#+,'801 ./,#%'. 5%$(#%-
&.,'%E ',1% "$&6"#%1"'.,4:'%E 68;-8; 1(=4%/( "$&.-
#,6(4>/,.% ', $48'8<'* &%.*,78> 0, *<,&.> ('$(4(+8<-
'%- -/(#%-, )$%1 //(;).: ,*.(4(+8<'8 6#(.%6*-4%''8 
/,$7%'% ', (&'(/8 JP.  

HM'=(7 D B&7#50 5#?,D5>&''Y. 5 "$&6"#%1"'.8 ?*4% 
/%$(#%&.,'8 30 1%3"E 48'82 I5@ (&,1$% /,+(> 19-22 +, 
/8$(1 1,5-2 18&)78) #(0/";"'') /8/,#8> M,78(',4:'(+( 
8'&.%.*.* #,$*. J4) "$&6"#%1"'.,4:'%- ;(&48;="': / 
)$(&.8 ;="#"4, JP ?*4% /%$(#%&.,'8 &64"'(7%.% &%'-
+"''%- 8'.,$.'%- 1%3"E. JP (.#%1*/,4% 0 ;(.#%1,'')1 
6#,/%4 ,&"6.%$% 0, ',&.*6'(> 1".(;%$(>. N$,'%'* 
&"4"08'$% 6(;#8?'>/,4% / &"#";(/%B8 RPMI 1640 ., 
984:.#*/,4% $#80: '"E4('(/%E 984:.# ;4) (.#%1,'') 
(;'(#8;'(2 $48.%''(2 &*&6"'082. P48.%'% / $('7"'.#,782  
5 $ 106 /14 8'$*?*/,4% 6#% 37 -I ., 5 % IL2 6#(.)+(1 
24 +(;%' / 6(/'(1* &"#";(/%B8 RPMI-1640 0 ;(;,/,'-
')1 10 % "1?#8(',4:'(2 ."4)<(2 &%#(/,.$%, 200 1A/4 
+4>.,18'*, 100 (;/14 6"'87%48'*, 100 1$+/14 &.#"6.(18-
7%'* ., 25 1A/4 5-1"#$,6.(".,'(4*. P48.%'%, )$8 '" 
6#%$#86%4%&) ;( 64,&.%$*, $('7"'.#*/,4% ., 7"'.#%9*-
+*/,4% 15 -/ 6#% 1000 (?/-/ / +#,;8H'.8 B84:'(&.8 14,5 % 
1".#%0,18;*. S84:3 '8= 70 % 8'."#9,0'%- $48.%' 0, 
1(#9(4(+8<'%1% (0',$,1% /8;'(&).:&) ;( JP. !(.81 JP 
9,#?*/,4% (5(6)-$,#?($&%94>(#"&7"2';8,7".,.-&*$7%-
'8418;%4"98#(1 (POJ@) "Sigma" / $('7"'.#,782 
0,625 1$+/14 &"#";(/%B, RPMI-1640 ?"0 ?84$*). ]"E 
?,#/'%$ 0'H;'*H.:&) 0 ?84$,1% / 7%.(64,018 $48.%'% 8 '" 
/64%/,H ', 22 =%..H0;,.'8&.:. P48.%'% 0?"#8+,4% 0,?,#/-
4"'') 6#(.)+(1 ;(?%. J,48 JP ',/,'.,=*/,4% 6*-4%'-
'%1 ,'.%+"'(1 (!@). J4) 7:(+( $48.%'% 8'$*?*/,4% / 
$('7"'.#,782 1 $ 106 /14 / 6(/'(1* 6(=%/'(1* &"#";(-
/%B8 RPMI-1640 6#(.)+(1 4 +(;%' 6#% 37 0I / ,.1(&9"-
#8 5 % IL2 / 6#%&*.'(&.8 6*-4%''%- $48.%' (&68//8;'(-

3"'') 1 JP : 3 6*-4%''8 $48.%'%). J,48 JP /8;1%/,4% ., 
//(;%4% / $84:$(&.8 7,5 - 105/1%3, 0, #80'%1% 34)-,1%, 
, &,1": 8'.#,6"#%.('",4:'(, /'*.#83':(/"''(, /'*.#8-
3':(3$8#'(, 68;3$8#'(. 

R"#"0 20 +(;%' 68&4) //";"'') JP ./,#%' ;"/8.,480*-
/,4% ., 0,?%#,4% ',&.*6'8 (#+,'%: 4819(/*04% (&"#";(-
&.8''), 6,-(/8, ?#%=8), 6"<8'$*, &"4"08'$*, 4"+"'8, .%1*&.  

F, ;(6(1(+(> 6#(.(<'(+( 7%.(94>(#%1".#, 
FACSCalibur ("B"cton Dickinson", I`@) /%0',<,4% /8;-
&(.($ ., &"#";'> 8'."'&%/'8&.: 94>(#"&7"'782 (Mean) 
$48.%' / (#+,',-, B( &/8.).:&) / 0"4"'8E (?4,&.8 94>(-
#"&7"'782, .(?.( 6(9,#?(/,'%- POJ@. J(&48;="'') 
6#(/(;%4%&: 0, ;(6(1(+(> 6#(+#,1'(+( 0,?"06"<"'') 
CellQuest-PRO ;4) $(16'>."#8/ Ma$8'.(3 ;4) 6#%;?,'-
') ., ,',480* ;,'%- [4]. 

U&K:,@7+70 7+ XO #M/#"#$&''Y. 58;(1(,B( ;4) ."-
#,6"/.%<'(+( 0,&.(&*/,'') /%$(#%&.(/*>.:&) 0#848 JP, 
(&$84:$% .84:$% /('% 0;,.'8 6#"0"'.*/,.% 6*-4%'(,&(78-
E(/,'8 ,'.%+"'% "',2/'%1" ,?( 6#,E1(/,'%1  
N-4819(7%.,1, /%$4%$,><% 2- ,$.%/,78> 8 &.%1*4>><% 
#(0/%.($, /8;6(/8;'(, 6"#/%''(2 ., /.(#%''(2 6#(.%6*--
4%''(2 81*''(2 /8;6(/8;8 [2, 3, 4]. G,0(1 0 .%1 /8;(1(, B( 
18+#,78E', ,$.%/'8&.: JP 0',-(;%.:&) / (?"#'"'8E 0,4"-
='(&.8 /8; &.*6"'> 0#84(&.8 $48.%', .(?.( ',E?84:3 /%&($* 
,$.%/'8&.: 1,>.: '"0#848 JP, , ',E1"'3* – 0#848 [6]. N(1*, 
+(4(/'%1 0,/;,'')1 ;(&48;="'') ?*4( /&.,'(/%.% 18&7" 
4($,480,7822 JP, ',/,'.,="'%- !@, * 4819(2;'%- (#+,',- 
8'.,$.'%- ./,#%' <"#"0 20 +(;%' 68&4) //";"'') 7%- $48-
.%' #80'%1% 34)-,1%: /'*.#83':(3$8#'%1, 8'.#,6"#%.(-
'",4:'%1, 68;3$8#'%1, /'*.#83':(/"''%1.  

[$ /%;'( 0 .,?4. 1, * 8'.,$.'%- ./,#%' &6(&."#8+,H.:-
&) /%&($, 18+#,78E', ,$.%/'8&.: JP, ',/,'.,="'%- !@, 
6#% ?*;:-)$(1* 34)-* //";"'') $48.%'. !#(.", 6#% $(=-
'(1* 34)-* //";"'') JP &6(&."#8+,>.:&) 6"/'8 (&(?-
4%/(&.8 ',$(6%<"'') JP * 6"#%9"#%<'%- 4819(2;'%- 
(#+,',-. M,6#%$4,; 6#% 8'.#,6"#%.('",4:'(1* 8 68;3$8-
#'(1* 34)-* //";"'') ?84:38&.: 18<"'%- POJ@ JP &6(-
&."#8+,4% * 4819(/*04,- ?#%=8. M"/"4%$* $84:$8&.: //"-
;"'%- $48.%' .,$(= /%)/4)4% * 4819(/*04,- &"#";(-
&.8''), .$,'%'8 4"+"': 8 6"<8'$%. ]8$,/%1 H .(E 9,$., B( 
.84:$% 6#% 7%- 34)-,- //";"'') 18<"'8 $48.%'% /%)/4)-
4% .,$(= * .$,'%'8 .%1*&,. 

 
?$;8057  1. U#K8#5D, ""&5&'0O !) K+ #$/+'+B0 " K+,&>'#?7D "D5 ;,YOD" ""&5&''Y (G&$&K 20 /#50' 8D?,Y ""&5&''Y) 

-&$&5'Y D'7&'?0"'D?7@ Z,I#$&?S&'SDX (Mean) 

,DBZ#":K,0 V,YO ""&5&''Y 

?&$&5#-?7D''Y 8+O#"D M$0>D 
20B:? -&,&KD'(+ 6&/&'D L&GD'(+ 

*':7$D;'@#-;(D$'# 12,73±2,77 0,57±0,29 4,95±0,64 0,32±0,17 0,50±0,29 1,12±0,39 11,08±2,17 
C'7$+8&$0-7#'&+,@'# 3,50±0,91 0,65±0,43 7,56±1,77 1,58±0,63 0,30±0,17 2,74±0,27 4,44±2,22 
LD5;(D$'# 3,95±0,41 0,28±0,19 6,03±1,09 1,41±0,51 0,69±0,45 4,18±0,13 17,42±9,34 
*':7$D;'@#-"&''# 4,18±1,28 0,76±0,33 14,19±1,82 0,52±0,27 2,04±0,96 0,74±0,74 6,30±6,30 

 
!#% /'*.#83':(3$8#'(1* 34)-* //";"'') <"#"0 

20 +(;%' 68&4) //";"'') ?84:38&.: 18<"'%- POJ@ JP 
/%)/4)4% * 4819(/*04,- &"#";(&.8''), ;"B( 1"'3* 
$84:$8&.: $48.%' – 4819(/*04,- ?#%=8 ., .$,'%'8 6"<8'$%, 
'"/"4%$* $84:$8&.: 18<"'%- $48.%' – * .$,'%'8 4"+"'8/. 

!#% /'*.#83':(/"''(1* //";"''8 ?84:38&.: JP <"-
#"0 20 +(;%' 68&4) //";"'') &6(&."#8+,4% * 4819(/*0-
4,- ?#%=8 8 '"/"4%$* $84:$8&.: * 4819(/*04,- &"#";(-
&.8'') ., .$,'%'8 6"<8'$%. P#81 .(+(, '"/"4%$* $84:$8&.: 
//";"'%- JP /%)/4)4% * .$,'%'8 &"4"08'$%, B( H 784$(1 
0#(0*184%1, (&$84:$% 7"E 4819(2;'%E (#+,' $('.#(4>H 
+"1,.(+"''8 34)-% 6(3%#"'') ,'.%+"'8/ / (#+,'8018. 

*0?'#"(0. !($,0,'(, B( JP <"#"0 20 +(;%' 68&4) 
//";"'') ?*;:-)$%1 &6(&(?(1 8'.,$.'%1 1%3,1 48'82 
I5@ ',$(6%<*>.:&) * 4819(/*04,- ?#%=8. M"/"4%$* 
$84:$8&.: 18<"'%- JP &6(&."#8+,4% * 4819(/*04,- &"#"-
;(&.8'') ., .$,'%'8 6"<8'$%. !#% /'*.#83':(3$8#'(1*, 

68;3$8#'(1* 8 8'.#,6"#%.('",4:'(1* 34)-,- //";"'') 
'"/"4%$* $84:$8&.: 18<"'%- POJ@ JP &6(&."#8+,4% * 
.$,'%'8 4"+"'8/, , 6#% /'*.#83':(/"''(1* 34)-* //"-
;"'') – * .$,'%'8 &"4"08'$%. L.=", (.#%1,'8 ',1% ;,'8 
1(=*.: ?*.% $(#%&'%1% ;4) (?a#*'.*/,'') &6(&(?8/ 
0,&.(&*/,'') /,$7%' ', (&'(/8 JP * -/(#%- 80 04()$8&-
'%1% '(/(*./(#"'')1%, (&$84:$% "9"$.%/'8&.: 7:(+( 
1".(;* ?,+,.( / <(1* 0,4"=%.: /8; E(+( #,78(',4:'(+( 
/%$(#%&.,''). 

 
1. S,4;*"/, V.@. 5,$7%'W ', (&'(/" ;"';#%.'W- $4".($ / 4"<"'%% 

04($,<"&./"''W- (6*-(4"E/ V G(&&%E&$,) ('$(4(+%<"&$,) $('9"#"'-
7%): A,."#.',*$.$('9., A(&$/, 27-29 '()?#) 2001 +. 2. 5"#"B,+%' C.V., 
U(B"'$( L.A., J*3$%' A.V. _'."#,4:'W" /,$7%'W, %';*7%#*>B%" 
#,0/%.%" .(4"#,'.'(&.% $ //(;%1(1* ,'.%+"'* // ]%.($%'W % /(&6,4"-
'%". – 2008. – Z2. – I. 25-29. 3. 5"#3%+(#, @.\., !,&."# d.K., P(4%?( J.5. 
., 8'. b1*'(4(+8) / F, 0,+. #";. d.K. !,&."#. – P: 5%B, 3$(4,, 2005. – 
599 &. 4. !,B"'$(/ A.5., !%'"+%' S.5. L&'(/'W" &/(E&./, ;"';#%.'W- 
$4".($ // V11*'(4(+%). – 2001. – Z 4 – I.7-15. 5. !#%1"'"'%" 6#(.(<-



~ 54 ~ ! " # $ % &  &FG@=HB?I? ><JK?><LH>?I? C>K@MA=FNMNC KOM>K 1<A<=< 3M@PM>B< 
 

 

'(E 7%.(1".#%% ;4) (7"'$% 9*'$7%(',4:'(E ,$.%/'(&.% %11*''(E 
&%&."1W <"4(/"$,. – A. 2001. – 53 &. 6. Dogniaux S., Amigorena S., Lind M. et 
al Cognate CD4+ T-cell dendritic cell interactions induce migration of 
immature dendritic cells through dissolution of their podosomes // Blood. – 
2008. – Vol. 111, Z7. – P.3579-3590. 7. Randolph G.J., Angeli V., Swartz M.A. 

Dendritic cell trafficking to lymph nodes through lymphatic vessels // Nature 
Reviews Immunology. – 2005. – Vol. 5. – P.617-628. 
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@"+829A.&" *480* 4.-"#+09( *"9&E ,$ #$8352E &$ &$;(C$&&7 )2,"C"&9-2: ,0)"50,2*. D+,$&"*8.&", '" 9"9$*$&&7 9" 
+.-.9"*0'$ 2&#(;$52/ )2,"C"&9-2: 0,1 )F >2R2 ,$ G$

2+
 (50 )#F) *0#80#$8" 4"+08.&&7 &.+.8.#,0*&"/ 4-"&0#&"+,2 )2,"C"&-

9-2$83&"/ ).);-$&0. !"#$%$&", '" %$ ()"*0 *&.+.&&7 9" +.-.9"*0'$ 2&#(;$52/ )2,"C"&9-2: 50 )#F G$Cl2 +4"+,.-26$8"+3 
;283< %&$=&., 4"-2*&7&" % *0#80#$&0) >2R2, %&0A.&&7 +*2,8"-"%+2E*$&&7 +(+4.&%2/ )2,"C"&9-2:. R#-2) ,"6", #$8352: ;(* 
.B.#,0*&2<0) ( 2&9(#52/ 53"6" 4-"5.+( ,$ 4"+08E*$* *0#80#$&. 4.-"#+09") *"9&E &$;(C$&&7 )2,"C"&9-2:.  

Influence of hydrogen peroxide and calcium on thymocytes mitochondrial swelling was investigated. Addition into incubation 
medium of mitochondria 0,1 mM >2R2 and G$

2+
 (50 µM) caused increase nonselective mitochondrial membrane permeability. It 

was shown, that under condition of addition 50 µM G$Cl2 into mitochondrial incubation medium were observed more significant, 
compared with caused >2R2, decreasing of light scattering suspensions of mitochondria. In addition, calcium was more effective 
in an induction of this process and increased wich was caused by hydrogen peroxide mitochondrial swelling. 

 
*?7:8. L&.,''81 <,&(1 ',?*-,''> 18.(-(';#8E ., /8;-

$#%..> '"&"4"$.%/'%- 1"1?#,''%- 6(# 6#%;84)H.:&) 
0',<', */,+,, (&$84:$% 78 6#(7"&% &*6#(/(;=*>.:&) /%-
-(;(1 ,6(6.(+"''%- 9,$.(#8/ 80 18.(-(';#8E * 7%.(0(4:, 
B( H 7"'.#,4:'%1 1(1"'.(1 8';*$782 ,6(6.(0*. @6(6.(0 H 
(&'(/'%1 1"-,'801(1 68;.#%1,'') +(1"(&.,0* .$,'%' )$ 
0, 9808(4(+8<'%- .,$ 8 6,.(4(+8<'%- *1(/ ., #",480*H.:&) 
/',&48;($ 6#)1(2 <% (6(&"#";$(/,'(2 ;82 ,6(6.(+"''%- 
<%''%$8/, .,$%- )$ $&"'(?8(.%$%, #80'8 /%;% /%6#(18'>-
/,':, 8';*$.(#% ($%&'(+( &.#"&* ', 18.(-(';#82 [1 – 6]. 

[$ ?*4( 6($,0,'( #,'83" [4] 0 /%$(#%&.,'')1 94>(-
#"&7"'.'(+( ?,#/'%$, U"-&. 33342 <"#"0 3 +(; 68&4) 
;(;,/,'') ;( &*&6"'082 .%1(7%.8/ 6"#($&%;* /(;'> * 
$('7"'.#,782 0,1 1A /%)/4)4%&) 1(#9(4(+8<'8 (0',$% 
,6(6.%<'(2 0,+%?"48 – $(';"'&,78) -#(1,.%'*, 9#,+1"-
'.,78) );#, ., 6()/, ,6(6.%<'%- .84"7:. O,$.(#%, )$8 
1(=*.: ,$.%/*/,.% 6#(7"& ,6(6.(0*, 18&.).:&) )$ * 
18=1"1?#,''(1* 6#(&.(#8, .,$ 8 * 1,.#%$&8 18.(-(';#8E, 
, '"(?-8;'(> *1(/(> 2- /%-(;* H /8;$#%..) '"&"4"$.%/-
'%- 6(# * /'*.#83'8E 1"1?#,'8 18.(-(';#8E. 5,=4%/* 
#(4: * ,$.%/,782 7:(+( 6#(7"&* /8;8+#,>.: ,$.%/'8 9(#-
1% $%&'> (@OP) ., I,2+ [7, 8, 9]. !8; ;8H> )$ @OP, .,$ 8 
8('8/ $,4:78> 68;/%B*H.:&) 6#('%$'8&.: 18.(-(';#8,4:-
'(2 1"1?#,'% ., /8;?*/,H.:&) /%/84:'"'') * 7%.(0(4: 
?84$8/ 18=1"1?#,''(+( 6#(&.(#* 18.(-(';#8E (7%.(-#(-
1* &, 94,/(6#(."2'* AIF, "';('*$4",0% G, ?84$8/ 
Smac/Diablo ., Omi/Htr@2), )$8 1(=*.: ,$.%/*/,.% );"#-
'8 "';('*$4",0% 8 6#(."2',0% ., 0,6*&$,.% 6#(+#,1* 
0,+%?"48 $48.%'. !#(." 1"-,'801, 0, )$%1 /8;?*/,H.:&) 
018', 6#('%$'(&.8 18.(-(';#8,4:'(2 1"1?#,'% ', ;,'%E 
<,& 0,4%3,H.:&) '";(&.,.':( 0')&(/,'%1. 

K 0/')0$* 0 7%1 1".(> #(?(.% ?*4( ;(&48;%.% / *1(-
/,- in vitro /64%/ 6"#($&%;* /(;'>, )$ 8';*$.(#, ($%&'(-
+( &.#"&* ., 8('8/ I,2+ ', '"&6"7%98<'* 6#('%$'8&.: 
18.(-(';#8,4:'(2 1"1?#,'%, )$* (78'>/,4% 0, 0'%="'-
')1 &/8.4(#(0&8>/,'') &*&6"'082 18.(-(';#8E, 0*1(/4"-
'(+( 2- ',?*-,'')1. 

F+7&$D+,0 7+ B&7#50. N%1(7%.% (.#%1*/,4% 0 .%-
1*&* B*#8/ 48'82 58&.,# /,+(> 120-150 +, )$%- *.#%1*/,-
4% ', &.,';,#.'(1* #,78('8 /8/,#8>. 

N%1*& (200 – 300 1+) 6"#".%#,4% <"#"0 <(.%#% 3,#% 
'"E4('(/(2 &8.$% * ?*9"# .,$(+( &$4,;* (1A): Na2HPO4 
– 3, KCl – 5, NaCl – 120, CaCl2 – 1, +4>$(0, – 10, MgSO4 
– 1, NaHCO3 – 4, HEPES – 10, #M 7,4. F,+,4:'%E (?'H1 
;(/(;%4% ;( 10 14. L.#%1,'* &*&6"'08> $48.%' /8;1%/,4% 
(600 g, 7 -/) * .(1* = ?*9"#8. M,;(&,;(/* #8;%'* 04%/,4%, 
, (&,; #"&*&6"';*/,4% ;( $('7"'.#,782 2-5 x 108 $4/14. 
P84:$8&.: .%1(7%.8/ 68;#,-(/*/,4% 0, ;(6(1(+(> &/8.4(-

/(+( 18$#(&$(6* Biolam "QLAL" G12 * $,1"#8 D(#)H/, 0 
/%$(#%&.,'')1 0,4 % #(0<%'* .#%6,'(/(+( &%':(+(.  

J4) (.#%1,'') 18.(-(';#8,4:'(2 9#,$782 &*&6"'08> 
$48.%' (108 $48.%') +(1(+"'80*/,4% * 10-$#,.'(1* (?'H18 
?*9"#* (1A): &,-,#(0, – 250, KCl – 50, PH2PO4 – 2,5, 
MgCl2 – 2, HEPES – 10 (pH 7,4) * B84:'( 6#%."#.(1* 
&$4)'(1* +(1(+"'80,.(#8 !(.."#, 0, 68;8?#,'%- ',1% 
*1(/, (6%&,'%- * [10]. L.#%1,'* &*&6"'08> (&,;=*/,4% 
(1500g, 10 -/), (&,; /%;,4)4%, , ',;(&,;(/* 7"'.#%9*-
+*/,4% 0, *1(/: 15000 g, 10 -/ 6#% +4(I. L&,; #"&*&6"-
';*/,4% / 10 14 .(+( = ?*9"#* ., 7"'.#%9*+*/,4% 0, 
.%- =" *1(/, 6#(7";*#* 6(/.(#>/,4% ;/8<8. L&,; /%$(-
#%&.(/*/,4% )$ 9#,$78> 18.(-(';#8E. 

M,?*-,'') 18.(-(';#8E (78'>/,4% 0, 018'(> &/8.4(-
#(0&8>/,'') &*&6"'082, B( 18&.%4, 1A: &,-,#(0, – 150, 
PIl – 50, PM2GL4 – 2, &*$7%',. -1, .#8& – 5 (#M 7,4,) ., 2 
– 3 1+ ?84$, 18.(-(';#8,4:'(2 9#,$782. G"H&.#,78> &/8.-
4(#(0&8>/,'''), )$* 0;8E&'>/,4% * ."#1(&.,.(/,'8E 
$>/".8 (t 30(I) ', &6"$.#(9(.(1".#8 POP-3 (IGIG) 6#% 
;(/=%'8 -/%48 520 '1 [11], #(06(<%',4% * 1(1"'. /'"-
&"'') 18.(-(';#8E * 6#(?*. S"06"#"#/'" #(0183*/,'') 
&*&6"'082 0,?"06"<*/,4(&: 1,+'8.'(> 183,4$(>. F,6%& 
#(06(<%',4% * 1(1"'. /'"&"'') 18.(-(';#8E * &"#";(-
/%B" 8'$*?,782 (?'H1(1 – 3 14, B( 18&.%4( &*$7%',.. 
!"#($&%; /(;'> (0,1 1A) ,?( IaCl2 (50 1$A) /'(&%4% * 
6#(?* <"#"0 1 -/ 68&4) 6(<,.$* 8'$*?,782. 

I.,.%&.%<'* (?#(?$* (.#%1,'%- #"0*4:.,.8/ 6#(/(-
;%4% 0,+,4:'(6#%E').%1% 1".(;,1% 0 /%$(#%&.,'')1 t-
$#%."#8) I.:>;"'.,. 

U&K:,@7+7D 7+ XO #M/#"#$&''Y. M,?*-,'') 18.(-('-
;#8E – 7" 0?84:3"'') (?'H1* 1,.#%$&* 68; ;8H> ',;4%3-
$(/(+( (&1(.%<'(+( .%&$* /&"#";%'8 18.(-(';#8E, )$%E 
6"#"/%B*H (&1(.%<'%E .%&$ &"#";(/%B,. P8'".%$* 7:(+( 
6#(7"&* (78'>/,4% 0, 0'%="'')1 &/8.4(#(0&8>/,'') &*-
&6"'082 18.(-(';#8E 6#% 520 '1 [11]. F, 018'(> /"4%<%'% 
C520 ?*4( #(0#,-(/,'( /8;'(&'8 018'% (?'H1* ., 3/%;$8&.: 
',?*-,'') 18.(-(';#8E 0, 2- 8'$*?,782 * $('.#(48 ., 0, 
;(;,/,') 0,1 1A M2L2 ,?( 50 1$A I,Cl2 (.,?4.). 

F, 8'$*?,782 80(4:(/,'%- 18.(-(';#8E .%1(7%.8/ 
*6#(;(/= 3 -/ &6(&."#8+,4(&: '"0',<'" 0'%="'') &/8.-
4(#(0&8>/,'') &*&6"'082, /8;'(&', 3/%;$8&.: ',?*-,'') 
&.,'(/%4, 0,01 ± 0,001 (;."$&../-//1+ ?84$,. 

J(;,/,'') M2L2 ;( &"#";(/%B, 8'$*?,782 18.(-(';-
#8E 6#%0/(;%4( ;( 6(&.*6(/(+( 0'%="'') &/8.4(#(0&8>-
/,'') &*&6"'082 ;( 0,33 (;."$&../1+ ?84$,, /"4%<%'% /8;-
'(&'(+( (?'H1* 18.(-(';#8E ., 3/%;$(&.8 ',?*-,'') 
&.,'(/%4% /8;6(/8;'( 0,095 ± 0,002 (;."$&../1+ ?84$, ., 
0,075 ± 0,003 (;."$&../ -/· 1+ ?84$,. 
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?$;8057  1. ABD'0 #M'=B: BD7#O#'5$D1 70B#S07D" K+ :B#" 5#5+"+''Y 8&$#(?05: "#5'I G0 (+,@SDI (M ± m, n = 6) 

-"D7#8#/,0'+''Y R520, #5.&(?7./B/ MD,(+ 
P0''0( 

L#G+7(#"& )D'S&"& 

*D5'#?'D KBD'0 #M'=B: 
BD7#O#'5$D1 ]R520, 
#5.&(?7./B/ MD,(+ 

*D5'#?'+ ;"05(D?7@ '+M:O+'-
'Y BD7#O#'5$D1,  

#5.&(?7./O" B/ MD,(+ 

)#'7$#,@ 0,425 ± 0,005 0,405 ± 0,004 0,02 ± 0,001 0,008 ± 0,001 
0,1 BF E2H2 0,425 ± 0,005 0,33 ± 0,004 0,095 ± 0,002* 0,075 ± 0,003* 

50 B(F -+-l2 0,425 ± 0,005 0,26 ± 0,003 0,165 ± 0,003* 0,145 ± 0,003* 
 

*G< 0,05, 6(#8/')'( 0 $('.#(4"1 
 
F, *1(/% /'"&"'') * &"#";(/%B" 8'$*?,782 18.(-('-

;#8E 50 1$A I,Cl2 &6(&."#8+,4(&: ?84:3 0',<'", 6(#8/-
')'( 0 /%$4%$,'%1 M2L2, 0'%="'') &/8.4(#(0&8>/,'') 
&*&6"'082 18.(-(';#8E. 58;'(&'%E (?'H1 18.(-(';#8E 0?8-
4:3*/,/&) * 1,7 #,0%, , 3/%;$8&.: ',?*-,'') – * 
1,9 #,0% 6(#8/')'( 0 6($,0'%$,1% 0, ;82 M2L2. U,#,$."#-
'(> #%&(> I,2+-0,4"='(+( ',?*-,'') 18.(-(';#8E H 
.,$(= &$(#(<"'') <,&*, '"(?-8;'(+( ;4) ;(&)+'"'') 
1,$&%1,4:'(2 ,1648.*;%. 

L.=", 6"#($&%; /(;'> ., I,Cl2 6(&%4>>.: '"&6"-
7%98<'* 6#('%$'8&.: /'*.#83':(2 18.(-(';#8,4:'(2 1"1-
?#,'%. J4) .(+(, B(? 0')&*/,.%, <% ;8>.: (?%;/, <%''%-
$% 0, (;',$(/%1% 1"-,'801,1%, 1% 6#(/"4% "$&6"#%1"-

'.%, * )$%- 0;8E&'>/,4% 6(&48;(/'" /'"&"'') M2L2 ., 
I,Cl2 * &"#";(/%B" 8'$*?,782 18.(-(';#8E. 

[$ /%;'( 0 ;,'%-, 6#";&.,/4"'%- ', #%&. 1, @, ;(;,-
/,'') I,Cl2 ;( 18.(-(';#8E, B( ?*4% 6(6"#";':( 8'$*?(-
/,'8 0 M2L2, 6#%0/(;%4( ;( 0',<'(+( 6#%&$(#"'') ',?*-
-,'') 18.(-(';#8E ., 0#(&.,'') E(+( 1,$&%1,4:'(2 ,1648-
.*;%. K /%6,;$* ;(;,/,'') M2L2 ;( 18.(-(';#8E, B( ?*4% 
6(6"#";':( 8'$*?(/,'8 0 I,Cl2, &6(&."#8+,4(&: 1"'3 0',<-
'" 6(&%4"'') ',?*-,'') 18.(-(';#8E (#%&. 1, S). 

L.=", 8';*$(/,', ;8H> M2L2 '"&6"7%98<', 6#('%$'8&.: 
/'*.#83':(2 18.(-(';#8,4:'(2 1"1?#,'% 6(&%4>H.:&) 0, 
6#%&*.'(&.8 8('8/ I,2+, , 1,$&%1,4:'%E "9"$. ',?*-,'') 
&6(&."#8+,H.:&) 0, 6(H;','') ;82 (?(- <%''%$8/. 

 

 
 

U0?. 1. ABD'+ ?"D7,#$#K?DI"+''Y ?:?8&'KDX DK#,@#"+'0O BD7#O#'5$D1 70B#S07D" : (#'7$#,D (1),  
8D?,Y 5#5+"+''Y 0,1 BF E2H2 (2) 7+ 50 B(F -+-l2 (3) 

 

5%)/4"'%E /64%/ M2L2 ', &.#*$.*#'%E &.,' 18.(-(';#8-
,4:'(2 1"1?#,'% &48; 6(/')0*/,.% ',&,16"#"; 0 E(+( 6"#"-
./(#"'')1 ', /%&($(#",$78E'%E +8;#($&%4-#,;%$,4 .LM * 
6#%&*.'(&.8 Fe2+, ., 6(&%4"'')1 6#(7"&8/ '"9"#1"'.,-
.%/'(+( /84:'(#,;%$,4:'(+( 6"#"($%&'"''). 58;(1(, B( 
0, 9808(4(+8<'%- *1(/ /18&. 0,480, * 18.(-(';#8)-, ($#81 
+"1(/(+( ., .(+(, B( /-(;%.: ;( &$4,;* FeS ?84$8/, &.,-
'(/%.: 6#%?4%0'( 1,7 '1(4:/1+ ?84$, – 7" 0,480( 0/')0,-
'" * &$4,;8 '%0:$(1(4"$*4)#'%- $(164"$&8/ 0 @JO, DNO, 
ANO ., 7%.#,.(1 [12, 13]. 

M,E?84:3 /8#(+8;'%1 ?84$(1, 0,4*<"'%1 ;( 9(#1*-
/,'') '"&"4"$.%/'(2 6(#% 0, *1(/ ($%&'(+( &.#"&* 
//,=,H.:&) /?*;(/,'%E * /'*.#83'> 18.(-(';#8,4:'* 
1"1?#,'* @JO/@NO ,'.%6(#."#, )$%E 18&.%.: 4 .8(4(/8 
+#*6% 7%&."2',, B( 4"+$( ($%&'>>.:&). F18', $('9(#-
1,782 @JO/@NO ,'.%6(#."#, 0, .,$%- *1(/ &6#%)H *./(-
#"''> '"&"4"$.%/'(2 18.(-(';#8,4:'(2 6(#% [12]. 

!#%6*&$,>.:, B( 68; /64%/(1 6#(;*$.8/ /84:'(#,;%-
$,4:'(+( 6"#"($%&'"'') 6(#*3*>.:&) ?,#'H#'8 /4,&.%-
/(&.8 4868;'(+( ?83,#* 1"1?#,', 0($#"1, 6(&%4>H.:&) 
6#('%$'8&.: 1"1?#,' ;4) 8('8/ M+/LM-, /',&48;($ <(+( 
0#(&.,H 6#(;*$78) &*6"#($&%;-,'8('* * -(;8 (;'("4"$.-
#(''(+( /8;'(/4"'') L2 * ;%-,4:'(1* 4,'7>+* ., 9(#-

1*H.:&) 0,1$'"'" $(4( 6#(7"&8/ /84:'(#,;%$,4:'(+( 
6"#"($%&'"'') [14, 15].  

5%$4%$,'8 ;(;,/,'')1 I,Cl2 ?84:3 #80$" 6,;8'') 
&/8.4(#(0&8>/,'') &*&6"'082 18.(-(';#8E ., 6(&%4"'') 
8';*$(/,'(+( 6"#($&%;(1 /(;'> ',?*-,''), 1(=', 6(-
)&'%.% 0,4*<"'')1 I,2+ ;( ;"$84:$(- 1"-,'8018/ *3$(-
;="'') 18.(-(';#8,4:'%- 1"1?#,' [15]. M, /8;18'* /8; 
18481(4)#'%- $('7"'.#,78E $,.8('*, )$8 /%$4%$,>.: 
*./(#"'') 6(#% * #"0*4:.,.8 0/')0*/,'') 08 &6"7%98<'%-
1% I,2+-0/')0*><%1% 7"'.#,1%, 18$#(1(4)#'8 $('7"'.-
#,782 I,2+ &,18 6( &(?8 '" 1(=*.: 8';*$*/,.% 7"E 6#(7"&. 
58;$#%..) 18.(-(';#8,4:'(2 6(#% 0, '%0:$%- $('7"'.#,-
78E I,2+ /8;?*/,H.:&) * #"0*4:.,.8 6"/'%- 6#(7"&8/, )$8 
&*6#(/(;=*>.:&) ($%&'"'')1 &*?&.#,.8/ * ;%-,4:'(1* 
4,'7>+* 18.(-(';#8E [16].  

N,$, 6"#"/,'.,="'') 18.(-(';#8E 8(',1% $,4:78> 
6#%0/(;%.: ;( 8'+8?*/,'') b $(164"$&* ;%-,4:'(+( 4,'-
7>+, 18.(-(';#8E, 0, #,-*'($ <(+( /8;?*/,H.:&) 6(&%4"-
'" *./(#"'') @OP [14], 0 ',&.*6'%1 ($%&'"'')1 "';(-
+"''%- 68#%;%'(/%- '*$4"(.%;8/ ., .8(4(/%- +#*6 ?84$8/ 
18.(-(';#8,4:'%- 1"1?#,'. N,$8 6#(7"&% &6#%)>.: 
*./(#"''> 6(# * /'*.#83'8E 18.(-(';#8,4:'8E 1"1?#,'8. 
!($,0,'( .,$(=, B( I,2+ ?"06(&"#";':( 1(=" /64%/,.% 



~ 56 ~ ! " # $ % &  &FG@=HB?I? ><JK?><LH>?I? C>K@MA=FNMNC KOM>K 1<A<=< 3M@PM>B< 
 

 

', $8'".%$* 6"#($&%;'(+( ($%&'"'') 4868;8/ /',&48;($ 
$('$*#"'782 0 8(',1% Fe2+ ', 6(/"#-'8 1"1?#,' [12].  

F 8'3(+( ?($*, 8('% $,4:78> ,$.%/*>.: 9(&9(486,0* 
@2, )$, 0',-(;%.:&) ', /'*.#83'8E 1"1?#,'8 18.(-(';#8E 
., 0;8E&'>H +8;#(480 9(&9(4868;8/. ]"E 9"#1"'. ,$.%-
/*H.:&) 8(',1% $,4:78>, )$8 18&.).:&) '" * 18.(-(';#8,-
4:'(1* 1,.#%$&8, , 6(0, 18.(-(';#8)1%. K '(#18 18.(-(-
';#82 6(+4%',>.: $,4:78E, /%;,4)><% E(+( 80 &"#";(/%-
B,, 8 .%1 &,1%1 ,$.%/*><, ;8) I,2+ 0,6(?8+,H.:&). 5',-
&48;($ 6(&%4"'') ,$.%/'(&.8 9(&9(486,0% @2 * 18.(-('-
;#8)- 68;/%B*H.:&) /18&. =%#'%- $%&4(., )$8, )$ /8;(1(, 
6(&%4>>.: 1"1?#,''* 6#(/8;'8&.: ., 6#('%$'8&.: ;4) 
$,.8('8/. L$#81 .(+(, =%#'8 $%&4(.% ;8>.: )$ "#(0'H;'*/,-
<8" ;%-,4:'(+( 4,'7>+,, /%$4%$,>.: ',?*-,'') (#+,'"4 
., 018'* '"&6"7%98<'(2 6#('%$'(&.8 18.(-(';#8,4:'%- 
1"1?#,' [12]. 5 &/(> <"#+* 6#(;*$. 9(&9(486,0'(+( 
+8;#(480* – ,#,-8;('(/, $%&4(., 6(&%4>H *./(#"'') 
M2L2 18.(-(';#8)1% 34)-(1 /0,H1(;82 0 b $(164"$&(1 
"4"$.#('-.#,'&6(#.'(+( 4,'7>+, [17]. K 48."#,.*#8 H 
;,'8, B( @OP ., /'*.#83':(18.(-(';#8,4:'%E $,4:78E 
1(=*.: ;8).% &*18&'(, 8';*$*><% 6#('%$'8&.: /'*.#8-
3':(2 18.(-(';#8,4:'(2 1"1?#,'% [15]. 

*0?'#"(0.N,$%1 <%'(1, #"0*4:.,.% "$&6"#%1"'.8/, 
6#(/";"'%- ',1% ', 80(4:(/,'%- 18.(-(';#8)- .%1(7%-
.8/, 6($,0*>.: B( 68; /64%/(1 M2L2 ., I,Il2 /8;?*/,-
H.:&) 0'%="'') &/8.4(#(0&8>/,'') &*&6"'082, , (.=" 
',?*-,'') 18.(-(';#8E. N,$%1 <%'(1, 0, *1(/ 6#('%$-
'"'') 6"#($&%;* /(;'> * /'*.#83':($48.%''%E 6#(&.8# 
., 68;/%B"'') $('7"'.#,782 /84:'(+( 7%.(0(4:'(+( I,2+ 
* .%1(7%.,- 0#(&.,H /8#(+8;'8&.: /%/84:'"'') ,6(6.(-
+"''%- 9,$.(#8/ 80 18.(-(';#8E * 7%.(0(4:, )$8 #",480*-
>.: 6#(+#,1* 0,+%?"48 $48.%'%. 
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#1+$ 0/&0/+,";$)' 9)$% $55 "5)D"-(#(&" 1)!10%" 

9+ 0+D")$.&-"D$%2 9+60.D$/$$72, 

7& )D$)*) 9 4%$$%&"! /&)-)*"4$)*) #1+$. 5+0&. 
 

S +,$,,2 4"9$&" "+";80*"+,2 -$92"&(#829&"6" %$;-(9&.&&7 -.#-.$52:&"/ %"&0 >!! "!"9283+3#2 ?"*,-0", 4-"$&$82-
%"*$&" -2*.&3 2"&2%(E="6" *04-")2&E*$&&7 &$ ,.-0,"-2/ 4$-#( ( -"%-2%2 "#-.)0C +283+3#0C -$9 H"-"9"53#"6", V.).-"-
*.53#"6" ,$ L$)'7&.53-!"9283+3#"6" -$:"&2* ,$ 4"#$%$&" '283&2+,3 %$;-(9&.&&7 W-(&,2* * ,"=#$C "+";"6" #"&,-"8E. 

The features of -$92"&(#829&"6" contamination of recreational area of NPP "Podil'ski Tovtri" are given in the article, the level 
of ionizing radiation is analysed on territory of park in the cut of separate village soviets of Gorodockyi, Chemeroveckyi and 
Kam'ianets'-Podil's'kyi of districts and the closeness of contamination of soils is shown in points "+";"6" control. 

 
*?7:8. 
F#(&.,'') ,'.#(6(+"''(+( ',/,'.,="'') ., +4(?,-

4:'" 0,?#*;'"'') "$(&%&."1 8 ?8(&9"#% / 784(1* 6#%-
0/(;%.: ;( &*..H/%- 018' 2- 6,#,1".#%<'%- 8 $(;(/%- 
(8'9(#1,78E'%-) -,#,$."#%&.%$ 8 &6('*$,H ?8(&%&."1%, 
)$8 /-(;).: ;( 2- &$4,;*, ;( 8&.(.'%- &.#*$.*#'(-
9*'$78E'%- 6"#"?*;(/ * '(/%- *1(/,- .#,'&9(#1(/,-
'(+( &"#";(/%B, 2- 8&'*/,''), B( /%1,+,H /8; '%- '%0$% 
/8;6(/8;'%- ,;,6.%/'%- #",$78E #80'(+( #8/') 8 &$4,;'(-
&.8. I,1" .(1* 6#(?4"1, 0,?#*;'"'') 6#%#(;'(+( &"-
#";(/%B, H (;'8H> 0 7"'.#,4:'%- * &*<,&'8E "$(4(+82 ., 
6#%#(;((-(#(''8E ;8)4:'(&.8. M,#8='%1 $,1"'"1 *&:(+( 
$(164"$&* 6#(?4"1 78H2 7,#%'% H $84:$8&', (78'$, &.,'* 
(&.#*$.*#'(-9*'$78(',4:'(+( ?4,+(6(4*<<)) ?8(4(+8<'%- 
8 "$(4(+8<'%- &%&."1, ;8,+'(&.%$, 2- "'(#1%" 8 "6,.(4(+82". 
!#% 7:(1* /$#,E ,$.*,4:'%1 0,4%3,H.:&) (78'$, '"+,-
.%/'(+( /64%/* ', ?8(- 8 "$(- &%&."1% )$ ($#"1%- '"+,-

.%/'%- <%''%$8/, 2- +#*6, .,$ 8 *&:(+( 2- $(164"$&* / 78-
4(1*. L&.,''81 <,&(1 ',&,16"#"; ;*=" +(&.#( &.(2.: 
6#(?4"1, $(164"$&'(2 (78'$% &.,'* &"#";(/%B,. L&(?-
4%/( ',+,4:'(+( /%#83"'') 6#(.#"?*H 6#(?4"1, 6#(-
+'(0*/,'') &.,'* "$(&%&."1 * 0/')0$* 0 "$(4(+8<'(> (78-
'$(> /64%/* ,'.#(6(+"''%- 9,$.(#8/ [1]. 

!#,$.%<'" 0,&.(&*/,'') "'"#+82 ,.(1'(+( );#, ?*4( 
/,=4%/%1 ".,6(1 ',*$(/(-."-'8<'(+( 6#(+#"&*, (;',$ 
/('( &6#%<%'%4( '(/8 &$4,;'8 "$(4(+8<'8 6#(?4"1%. 5%-
6#(?(/*/,'') ,.(1'(2 0?#(2, /%?*-% ,.(1'%- ?(1? ',; 
)6('&:$%1% 18&.,1% U8#(&81(> ., M,+,&,$8, ,/,#8) ', 
R(#'(?%4:&:$8E @CI ., 8'38 #,;8(,$.%/'8 ,/,#82, #(0#(-
?$% #,;8(,$.%/'%- #*;, 6(-(/,'') #,;8(,$.%/'%- /8;-(-
;8/ .(B( 018'>>.: 6#%#(;'%E #,;8,78E'%E 9(' ., 0,-
?#*;'>>.: ?8(&9"#* #,;8(,$.%/'%1% #"<(/%',1%. 

!#('%$'"'') #,;8(,$.%/'%- 80(.(68/ * ;(/$844) &*-
6#(/(;=*H.:&) 68;/%B"'')1 6#%#(;'(+( #8/') #,;8(,$-

© 4'+7I( *., 4+"$0,I( *., F:?D='(# F., 2010
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.%/'(&.8, 6#%0/(;%.: ;( 6(+8#3"'') 0;(#(/') ',&"4"'-
'), , 8'$(4% 8 ;( +"'".%<'%- 6(#*3"':. F 1".(> $('.#(-
4> #,;8,78E'(2 &%.*,782 ', 6"/'%- ."#%.(#8)-, &./(#"'%E 
#,;8,78E'%E 1('8.(#%'+, .(?.( &%&."1, &6(&."#"="''), 
6(6"#";="''), (78'>/,'') ., 6#(+'(0*/,'') #,;8,78E-
'(+( &.,'* ;(/$844) [3]. 

I48; 0,0',<%.%, B( 8('80*><" /%6#(18'>/,''), 6#( 
8&'*/,'') )$(+( 4>;&./( ;80',4(&) .84:$% ', 1"=8 
XX &.(48..) 0,/;)$% /8;$#%..> @. S"$"#"4) ., ;(&48-
;="'')1 !. P>#8 8 A. P>#8, /64%/,H ', ',3* 64,'".* 0 
&,1(+( 6(<,.$* 22 8&'*/,''). 5&" =%/" 8 '"=%/" ', F"148 
68;;,/,4(&) 8 68;;,H.:&) /%6#(18'>/,''>, B( ',;-(-
;%.: 0 $(&18<'(+( 6#(&.(#* 8 (?*1(/4"'" 6#%#(;'%1% 
#,;8('*$48;,1% 0"1'(2 $(#%, #(0&8)'%1% * a#*'.,-, 6(-
#(;,-, B( 0',-(;).:&) * 6#(;*$.,- -,#<*/,''), 6(/8.#8, 
/(;8, , .,$(= / &"#";%'8 &,1%- (#+,'8018/ [4]. 

5 ;,'%E <,& ;( 6#%#(;'(+( 9('* /%6#(18'>/,'') 
F"148 6(<,4( ;(;,/,.%&) /%6#(18'>/,''), (?*1(/4"'" 
;8)4:'8&.> 4>;%'%. `%#($" 6#('%$'"'') ;="#"4 8('8-
0*><(+( /%6#(18'>/,'') * &9"#* 6(/&)$;"''(+( =%..) 8 
;8)4:'(&.8 4>;%'%, /%&($, ?8(4(+8<', "9"$.%/'8&.: /%-
6#(18'>/,'') 8 22 +8+8H'8<'" 0',<"'') (?*1(/4>>.: '"-
(?-8;'8&.: +8+8H'8<'(2 #"+4,1"'.,782 #,;8,78E'(+( 9,$.(-
#* ',/$(4%3':(+( &"#";(/%B, 0 1".(> 0,?"06"<"'') 
6#(.%6#(1"'"/(2 ?"06"$% ',&"4"'') [5]. 

M"(?-8;'( 6,1').,.%, B( /&8 /%;% #,;8(,$.%/'(+( 
/%6#(18'>/,'') (#%& 1.) &*6#(/(;=*>.:&) 0/84:'"'')1 
#80'(2 $84:$(&.8 "'"#+82 8 /%&($(> 6#('%$'(> 0;,.'8&.>, 
/8;.,$ /('% 1,>.: #80'%E /64%/ ', =%/8 (#+,'801% ., 
"$(&%&."1% / 784(1* [6]. 
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U0?. 1. L$#'0('+ K5+7'D?7@ D#'DK:IG#/# "08$#BD'I"+''Y 

 
N,$(= /"4%$* #(4: / (6#(18'"''8 /&:(+( =%/(+( / 

"$(&%&."18 /8;8+#,H '" 4%3" $84:$8&.: 8('80*><(+( /%6#(-
18'>/,''), 6(+4%'"'(+( .84(1, , E )$8&.: 7:(+( /%6#(18-
'>/,''). [$8&', -,#,$."#%&.%$, /%6#(18'>/,'') /%0',-
<,H.:&) 6($,0'%$(1 48'8E'(2 B84:'(&.8 8('80*><(+( 6(.($*. 
5/,=,H.:&), B( B84:'8&.: ?".,-, +,11,- 8 #"'.+"'8/&:$(+( 
/%6#(18'>/,'') H (;',$(/(>, *1(/'( /(', 6#%E1,H.:&) 
0, (;%'%7>. N(;8 6($,0'%$ B84:'(&.8 6(/84:'%- '"E.#('8/ 
;(#8/'>H 5, 0/%<,E'%- '"E.#('8/ – 10, , f-<,&.%'($ ., 
',;3/%;$%- '"E.#('8/ – 20. !"#"#,-(/,'* / .,$%E &6(&8? 
;(0* (6#(18'"'') ',0%/,>.: 123#3*41)-)&5 $&6&5. l2 * 
&%&."18 Ib /%18#>>.: * 6#31%-*+ (73) [7].  

I,1" .(1* '"(?-8;'( &%&."1,.%<'( 6#(/(;%.% &6(&."-
#"="'') 0, &.,'(1 (.(<*><(+( 6#%#(;'(+( &"#";(/%B, 
)$8 6(/%''8 /$4><,.% &6(&."#"="'') 0, ;="#"4,1% /64%/* 
(/ .(1* <%&48 ;="#"4,1% 0,?#*;'"'')), 0, 9,$.(#,1% 
/64%/* (0,?#*;'"'')1%, /%6#(18'>/,'')1% 8 ..6.), 0, &.,-
'(1 "4"1"'.8/ ?8(&9"#%, 0, 018'(> 2- &.#*$.*#'%- 8 9*'$-
78(',4:'%- 6($,0'%$8/ [8], .(?.( /6#(/,;="'') &%&."1% 
1('8.(#%'+* ',/$(4%3':(+( &"#";(/%B,.  

I%&."1, 1('8.(#%'+* ',/$(4%3':(+( &"#";(/%B, 
6#(/(;%.:&) ', .#:(- #8/')-: 4($,4:'(1* – ', ."#%.(#82 
($#"1%- (?'H$.8/ (68;6#%H1&./(, 18&.(, ;84)'$, 4,';3,-
9.*); #"+8(',4:'(1* – * 1"=,- ,;18'8&.#,.%/'(-
."#%.(#8,4:'%- 9(#1*/,':, ', ."#%.(#8)- "$('(18<'%- 8 
6#%#(;'%- #"+8('8/; ',78(',4:'(1* – ', #8/'8 ;"#=,/%. 
F,4"='( /8; 6#%0',<"'') 0;8E&'>>.:&) 0,+,4:'%E, 
(6"#,.%/'%E ., 9('(/%E (',*$(/%E) 1('8.(#%'+ ',/$(-
4%3':(+( 6#%#(;'(+( &"#";(/%B, [9]. 

HM'=(7#B 1('8.(#%'(/%- ;(&48;="': #,;8,78E'(+( &.,-
'*, &.,4, #"$#",78E', 0(', ',78(',4:'(+( 6#%#(;'(+( 
6,#$* "!(;84:&:$8 N(/.#%", (;'(+( 0 ',E?84:3 *'8$,4:'%- 

6#%#(;'%- (?'H$.8/, ;" 0?"#"+4%&) #8;$8&'8 i #"48$.(/8 #(&-
4%'%, , .,$(= +"(4(+8<'8 6,1').$%, ', ."#%.(#82 K$#,2'%. 

!,#$ 0,&'(/,'%E / 1996 #(78. G(0.,3(/,'%E /8' * 
1"=,- D(#(;(7:$(+(, P,1')'"7:-!(;84:&:$(+( ., R"1"-
#(/"7:$(+( #,E('8/ U1"4:'%7:$(2 (?4,&.8 ', 64(B8 
261316,0 +, (12,5% ."#%.(#82 (?4,&.8), 6#%0',<"'%E ;4) 
0?"#"="''), /8;./(#"'') ., #,78(',4:'(+( /%$(#%&.,'-
') 6#%#(;'%- 4,';3,9.8/ !(;844) 0 .%6(/%1% ., *'8$,-
4:'%1% 6#%#(;'%1% ., 8&.(#%$(-$*4:.*#'%1% $(164"$-
&,1%. F+8;'( 0 9*'$78(',4:'%1 0('*/,'')1, ."#%.(#8) 
6,#$* #(06(;84"', ', 0,6(/8;'* 0('*, 64(B"> 1603,8 +,, 
0('* #"+*4:(/,'(2 #"$#",782 – 11452,2 +,, 0('* &.,78(-
',#'(2 #"$#",782 – 173,5 +, ., +(&6(;,#&:$* 0('*, 64(-
B"> 248086,5 +,. 

F, 64(B"> ',78(',4:'%E 6,#$ "!(;84:&:$8 N(/.#%" H 
',E?84:3%1 * d/#(68. K &/8.8 ;")$%1% ,',4(+,1% 1(=*.: 
&4*=%.% &-(=8 0, 0(/'83'81% +"(4(+8<'%1% (0',$,1% &$"-
4)&.8 +#);% * 5"4%$8E S#%.,'82 ., I`@. b;",4:'%1 ,',4(-
+(1 1(=" ?*.% 5"4%$%E S,#'H#'%E #%9, )$%E 0',-(;%.:&) 
', 6i/'i<'(1* ., &-8;'(1* *0?"#"==8 @/&.#,482 [12]. 

F&7+ $#M#70 6(4)+,4, * 6#(/";"''8 1('8.(#%'+(/%- 
;(&48;="': &.,'* #"$#",78E'(2 0('% 6,#$* ., ,',4808 
(.#%1,'%- #"0*4:.,.8/, ,;=" ', ."#%.(#82 M!! 
"!(;i4:&:$i N(/.#%" #(0.,3(/,', 21 &.,78(',#', #"$#"-
,78E', *&.,'(/, (&,',.(#82, 6#(984,$.(#82, .*#?,0%, ?*;%-
'$% /8;6(<%'$* .(B(), ?4%0:$( 160 6#(1%&4(/%- 68;6#%-
H1&./, $(4"$.%/'8 ., i';%/i;*,4:'i &84:&:$8 +(&6(;,#&./,. 

!8&4) R(#'(?%4:&:$(2 $,.,&.#(9% U1"4:'%<<%', 
6(.#,6%4, ;( 0,-8;'(+( &48;* 0,?#*;'"''), <,&.%', 
."#%.(#82 R"1"#(/"7:$(+( 8 P,1')'"7:-!(;84:&:$(+( 
#,E('8/ ',78(',4:'(+( 6#%#(;'(+( 6,#$* "!(;84:&:$8 
N(/.#%" ?*4( /8;'"&"'( ;( <"./"#.(2 0('% 0,?#*;'"''). 
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5 1999#. &.,.*& "<"./"#.(2" 0('% 0,?#*;'"'') ?*4( 0')-
.(.  M,+,;,H1(, B( <"./"#., 0(', H 0('(> 6(&%4"'(+( 
#,;8("$(4(+8<'(+( $('.#(4> – 7" ."#%.(#8) 0 B84:'8&.> 
0,?#*;'"'') a#*'.* 6(',; ;(,/,#8E'%E #8/"': 80(.(6,-
1% 7"08> /8; 1,0 ;( 5,0 P8/$12, ,?( &.#('78> /8; 0,02 ;( 
0,15 P8/$12, ,?( 64*.('8> /8; 0,005 ;( 0,01 P8/$12 0, *1(-
/%, B( #(0#,-*'$(/, "9"$.%/', "$/8/,4"'.', ;(0, 
(6#(18'"'') 4>;%'% 0 *#,-*/,'')1 $("9878H'.8/ 18+#,-
782 #,;8('*$48;8/ * #(&4%'% ., 8'3%- 9,$.(#8/ 6"#"/%-
B*H 0,5 1F/ (0,05 ?"#) 0, #8$ 6(',; ;(0*, )$* /(', (;"-
#=*/,4, * ;(,/,#8E'%E 6"#8(;. U1"4:'%<<%', 6(.#,6%-
4, ;( ."#%.(#8E 0,-8;'(+( &48;* 0,?#*;'"''). F,+,4:'%E 
#,;8,78E'%E &.,' ."#%.(#82 (?4,&.8 – * 1"=,- 6#%#(;'%- 
6($,0'%$8/. D,11,-9(' ', 6(&.,- &6(&."#"="'') (?4,-
&'(+( 7"'.#* 0 +8;#(1"."(#(4(+82 &.,'(/%/ 7-23 1$#/+(;. 
518&. #,;8('*$48;8/ / ,.1(&9"#'%- /%6,;8'')- &.,'(/%/ 
4.2-5.5 S$/12, / ,"#(0(4)- – 8-31-10-5 S$/13. G,;8('*$-
48;% 7"08> – 137 * 6#(?,- /(;% J'8&.#, &.,'(/%4% 
0.007-0,05 S$/4. [9]. 

K+8;;) 6,#$* ?*4( 0,?#*;'"'( 80(.(6,1% 137Cs ., 
90Sr, 0 6"#8(;(1 ',68/#(06,;* ;( 30 #($8/. ]"08E (137Cs) H 
-818<'%1 ,',4(+(1 $,48>, , &.#('78E (90Sr) – $,4:78> 8 
.(1* /('% ,$.%/'( 6#%E1,>.: *<,&.: / 6#(7"&,- ?8(4(-
+8<'(2 18+#,782. ]"08E ',$(6%<*H.:&) * 1')0,- 8 3/%;$( 
/%/(;%.:&) 80 (#+,'801*, &.#('78E ',$(6%<*H.:&) / $8&.-
$(/8E .$,'%'8 8 6(/84:'( /%/(;%.:&) 0 (#+,'801*. 

F&7#5#,#/DY 6#(/";"'') ;(&48;="': ?,0*/,4,&) ', 
/%?8#$(/(1* ;(0%1".#%<'(1* $('.#(48 ($#"1%- 6*'$.8/ 
', ."#%.(#82 #"$#",78E'(2 0('% 6,#$*, 6#(/(;%/&) 0, 

;(6(1(+(> /%18#8/ ', '%- +,11,-9('* / 6(/8.#8 ', /8;-
&.,'8 1 1 /8; 6(/"#-'8, 8 +,11,-9('* 6(/"#-'8 a#*'.*, ', 
/8;&.,'8 3-5 &1 /8; ':(+(. J(0%1".#%<'%E $('.#(4: 6#(-
/(;%/&) 0, ;(6(1(+(> ;(0%1".#,-#,;8(1".#, MKS-05 
"TERRA" ECOTEST. J8,6,0('% /%18#8/ ;(0%1".#,-
#,;8(1".#,  MKS-05 "TERRA" ECOTEST: (5%18# 6(.*=-
'(&.8 "$/8/,4"'.'(2 ;(0% (!CJ), +,11,- 8 #"'.+"'8/&:$(+( 
/%6#(18'>/,':, /%18# "$/8/,4"'.'(2 ;(0% (CJ) +,11,- 8 
#"'.+"'8/&:$(+( /%6#(18'>/,':, /%18# 6(/"#-'"/(2 
B84:'(&.8 6(.($* ?".,-<,&.($, /%18# <,&* ',$(6%<"'') 
"$/8/,4"'.'(2 ;(0%). 

58;?8# a#*'.(/%- 0#,0$8/ 6#(/(;%/&) 80 (#'(+( 8 68;-
(#'(+( +(#%0('.8/ 0 1,$&%1,4:'%1 0',<"'')1 +,11,-
/%6#(18'>/,'') ', ."#%.(#82 #"$#",78E'(2 0('% 6,#$* / 
18&7)- (&(?(+( $('.#(4>. 5,+, 6#(?% a#*'.* 2 $+. G(&-
4%''8 0#,0$% /8;?%#,4%&: / 9,0* ."-'8<'(2 &.%+4(&.8 0 
.%- 64(B, B( 8 a#*'.(/8 0#,0$%. 5,+, 0#,0$8/ &$4,;,H: 
;4) .#,/, 0"#'(/%- 8 0"#'(?(?(/%- $*4:.*# – 2 $+, ;4) 
$,#.(648 8 $(#"'"64(;8/ – 6 $+ [11]. 

A,&3.,? .(6(+#,98<'(2 (&'(/% ;4) 6#(/";"'')  
+,11,-0E(1$% &.,'(/%.: 261316,0 +,, .(?.( *&) ."#%.(-
#8) M!! 0($#"1, ."#%.(#8) #"$#",782. J4) (.#%1,'') 
;(&.(/8#'(&.8 ;,''%-, +,1,-0E(1$, 6#(/(;%4,&) ', 
($#"1%- 4($,4:'%- 6*'$.,1% ."#%.(#8E &84:&:$%- #,; 
;" /%0',<,4,&) &"#";':(-&.,.%&.%<'" 0',<"'') !CJ. 5 
-(;8 /%$(','%- ',1% ;(&48;="': / 6"#8(; 2007-2009 #.#. 
1% (.#%1,4% ',&.*6'8 ;,''8 (N,?4. 1). 

 
?$;8057  1. UD"&'@ D#'DK:IG#/# "08$#BD'I"+''Y (B(U'//#5) '+ 7&$07#$DX ELL "L#5D,@?@(D 2#"7$0" 
: $#K$DKD #($&B0O ?D,@?@(0O $+5 (4#$#5#S@(#/#, P&B&$#"&S@(#/# 7+ )+B'Y'&S@-L#5D,@?@(#/# $+1#'D") 

UD"&'@ D#'DK:IG#/# "08$#BD'I"+''Y (B(U'//#5) ^ 
8\8 

-D,@?@(+ $+5+ 
2007 2008 2009 

 4#$#5#S@(01 $+1#' 
1 b/,'$(/"7:$, 16,6 16,5 16,4 
2 P,1')'&:$, 13,7 12,6 12,5 
3 5"4%$($,#,?<%2/&:$, 11,5 10,5 10,7 
4 I,.,'8/&:$, 18,7 18,5 18,6 
 P&B&$#"&S@(01 $+1#' 

1 @';#82/&:$, 10,5 10,4 10,6 
2 S"#"=,'&:$, 8,5 9,0 8,8 
3 S84:&:$, 7,4 7,4 7,3 
4 5%3'8/<%7:$, 5,5 5,4 5,3 
5 5"4%$,-F"4"', 27,8 27,7 27,6 
6 584:-(/"7:$, 7,3 7,4 7,2 
7 D(4"'%B8/&:$, 8,0 7,7 7,6 
8 D*$8/&:$, 8,4 8,5 8,4 
9 D*&).%'&:$, 8,73 8,7 8,6 
10 ^,?%'"7:$, 7,04 7,1 7,0 
11 ^"#;)'&:$, 8,2 8,2 8,1 
12 F,4*<,'&:$, 6,7 6,6 6,5 
13 F,#8<,'&:$, 8,7 8,6 8,5 
14 b/,'$(/"7:$, 9,8 10,0 9,7 
15 P(#1%4:<,'&:$, 8,2 8,2 8,12 
16 P(<*?82/&:$, 8,7 8,6 8,5 
17 P#,&'(&.,/&:$, 8,0 7,5 7,8 
18 P*+,H/"7:$, 7,9 7,8 7,7 
19 P*.$(/"7:$, 8,02 8,0 7,9 
20 Q".,/&:$, 9,0 8,9 8,8 
21 !').'%<,'&:$, 7,2 7,05 7,1 
22 !(<,6%'"7:$, 12,9 12,7 12,8 
23 !*$4)$8/&:$, 8,6 8,5 8,3 
24 I/8#3$(/"7:$, 7,8 7,6 7,7 
25 I4(?8;$(-I1(.#%7:$, 6,9 6,7 6,8 
26 &1.. F,$*6'" 7,7 7,6 7,5 
27 &1..R"1"#%/78 19,0 19,2 19,1 
28 I($%#%'"7:$, 5,9 5,8 5,7 
29 I."6,'8/&:$, 8,7 8,6 8,4 
30 U#(6(.8/&:$, 11,6 11,6 11,4 
31 ]%$8/&:$, 15,5 15,45 15,4 
32 R(#')'&:$, 7,7 7,6 7,7 
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P$#2&=.&&7 ,$;8. 1 
 

UD"&'@ D#'DK:IG#/# "08$#BD'I"+''Y (B(U'//#5) ^ 
8\8 

-D,@?@(+ $+5+ 
2007 2008 2009 

33 `%;4(/"7:$, 20,5 20,1 20,0 
34 \#$(/"7:$, 13,9 13,7 13,8 
35 [1684:<"7:$, 14,7 14,6 14,5 

 )+B'Y'&S@ – L#5D,@?@(01 $+1#' 

1 @?#%$(&8/$, 8.5 8.4 8.3 
2 5"4%$(0,48&:$, 7,5 7,4 7,3 
3 5#*?48/"7:$, 8,9 8,8 8,7 
4 D(4(&$8/&:$, 8,5 8,3 8,2 
5 D#%'<*7:$, 8,7 8,5 8,6 
6 D#*3$8/&:$, 10,3 10,1 10,2 
7 D*1"'"7:$, 15, 6 15, 4 15, 5 
8 J"#"/')'&:$, 10,7 10,5 10,6 
9 J(/=(7:$, 11,8 11,5 11,4 
10 J*1,'8/&:$, 8,4 8,3 8,2 
11 ^/,'"7:$, 7,4 7,3 7,2 
12 F,/,4:&:$, 8,5 8,3 8,4 
13 F,48&:$, – J#*+, 8,6 8,4 8,6 
14 F8':$(/"7:$, 8,5 8,2 8,1 
15 P,;%H/"7:$, 7,3 7,1 7,2 
16 P,4,<$8/&:$, 7,6 7,4 7,5 
17 P,1')'&:$, 8.6 8.5 8.3 
18 P%;,E+(#(;&:$, 7.3 7.4 7.2 
19 P')=684:&:$, 10,5 10,5 10,3 
20 P(4%?,H/&:$, 8,7 8,5 8,6 
21 P(4(;82/&:$, 9.1 9.2 9.1 
22 P*4:<%2/&:$, 8.5 8.4 8.3 
23 Q,&.(/"7:$, 8,6 8,7 8,5 
24 M8+%'&:$, 14,0 13,9 13,7 
25 L#%'%'&:$, 8,4 8,3 8,4 
26 !,'8/"7:$, 13,0 12,9 12,8 
27 !8;6%4%6')'&:$,  11,5 11,0 11,2 
28 !(;84:&:$, 7,4 7,4 7,4 
29 !#%/(#(.&:$, 9,4 9,5 9,3 
30 G%-.8/&:$, 6,6 6,5 6,6 
31 G*;&:$, 7,5 7,3 7,2 
32 I4(?8;&:$(-P*4:<%2/"7:$, 10,3 10,2 10,3 
33 I4(?8;&:$(-G%-.8/&:$, 9,4 9,5 9,1 
34 I($84&:$, 8,6 8,6 8,5 
35 I.,#(*38/&:$, 8,1 8,2 8,1 
36 I*6#*':$(/"7:$, 7,5 7,4 7,3 
37 K&.)'&:$, 8,4 8,3 8,2 
38 U(;(#8/&:$, 7.1 7.1 7.0 
39 R(#'($(0%'"7:$, 28,2 28,5 28,4 
40 `*&.8/&:$, 29,5 29,4 29,3 

 
F, ;,'%1% /%18#>/,':, ', ?84:3(&.8 ."#%.(#82 #"$#"-

,78E'(2 0('% 6,#$* 0?"#8+,H.:&) ;(6*&.%1, '(#1, 8('80*-
><(+( /%6#(18'>/,'') – 0,05-0,15 1$F/+(;; ?84:3* */,+* 
6#%/"#.,H ;( &"?" ."#%.(#8), )$, #,'83" ?*4, /8;'"&"', 
;( 4 0('% 0,?#*;'"''), 0($#"1, `*&.8/&:$(2, R(#'($(0%-
'"7:$(2, 5"4%$(2-F"4"'(2, `%;48/"7:$(2, M(/(/(4(;%1%-
#8/&:$(2 &84:&:$%- #,; )$, ?"06(&"#";':( 6(6,;,H * .(<-
$% ',$4,;,'') #,;8,78E'(2 8 #"$#",78E'(2 0(', ;" 6(.*=-
'8&.: "$/8/,4"'.'(2 ;(0% ;"B( 68;/%B"', 6(#8/')'( 0 
8'3%1% ."#%.(#8)1% 6,#$* – 0,23-0,29 1$F/+(;. 

J4) (78'$% 8 $('.#(4> #,;8(,$.%/'(+( 0,?#*;'"'') 
a#*'.8/ 8 6#(;*$782 #(&4%''%7./, U1"4:'%7:$%1 7"'.#(1 
"LSQJCG^GLJ\RbINi" ?*4( 0,$4,;"'( 67 $('.#(4:-
'%- ;84)'($ / (?4,&.8, 0 '%- 10 ;84)'($ 0',-(;%4%&: ', 
."#%.(#82 M!! !(;84:&:$8 N(/.#%, #(018#(1 100 - 100 1 
$(=',. 5&8 /('% /-(;).: / &%&."1* 1('8.(#%'+* ;(/$844) 
(?4,&.8 ., K$#,2'%, #(0.,3(/,'8 #8/'(18#'( 6( /&8E ."#%-
.(#82 ', .%6(/%- ;4) U1"4:'%<<%'% a#*'.,- 8 0,E1,>.: 
/&8 +#*'.(/(-$481,.%<'8 0('% (G%&. 1). 

M, $('.#(4:'%- 1,E;,'<%$,- /8;8?#,'( 46 0#,0$8/ 
a#*'.* 8 43 0#,0$% #(&4%'. !#(/";"'( 92 ,',480% a#*'.* 
&6"$.#(1".#%<'%1 1".(;(1 ', 7"08E-137 ', &6"$.#(1"-
.#8 @A@-LFO, ', &.#('78E-90 – ', Gb-SD. N,$(= 6#(/"-
;"'( 89 ,',4808/ #(&4%' ', /18&. &.#('78>-90 8 7"08>-
137 ', ?".,-&6"$.#(1".#8 ICS-01.  

S*4( /8;8?#,'( 12 0#,0$8/ a#*'.* 0 (#'(+( ., 68;(#-
'(+( +(#%0('.8/ 8 11 0#,0$8/ #(&4%' 8 #(&4%''(2 6#(;*$-
782. !#(/";"'( 24 ,',480% a#*'.* 8 58 ,',4808/ #(&4%' ', 
/18&. &.#('78>-90 ., 7"08>-137; 6 /%18#8/ &*1,#'(2 ?"-
.,-,$.%/'(&.8 (#'(+( 3,#* a#*'.*. 

J4) 6#(/";"'') ,',4808/ 8 980%<'%- /%18#>/,': /%-
$(#%&.(/*/,4%&: ',&.*6'8 6#%4,;%: @A@-LF-O, ICD-05, 
ICS-01, IG!-6801, PGP-1, GV-SD. 
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U0?. 1. )+$7+-?O&B+ $#K7+;:"+''Y (#'7$#,@'0O ?7+SD#'+$'0O B+15+'G0(D" ?8#?7&$&>&''Y 
K+ ?7+'#B $+5D#+(70"'#/# K+M$:5'&''Y _$:'7D" 7+ $#?,0' 

'+ 7&$07#$DX ELL "L#5D,@?@(D 2#"7$0" NB&,@'0S@(#/# "D55D,&''Y "H.6!RUTUH!9PC-2`" 

 
J(&48;="'') 6($,0,4% '%0:$%E #8/"': 0,?#*;'"'') 

a#*'.8/ 8 &84:&:$(+(&6(;,#&:$(2 6#(;*$782 )$ 6( &.#(#'78>-
90 .,$ 8 6( 7"08>-137: G,;8(,$.%/'8&.: a#*'.8/ &$4,;,4,:  

90Sr = 1,0-3,2 S$/$+;   
137Cs = 3,0-11,6 S$/$+. 
G,;8(,$.%/'8&.: #(&4%' )$ / (&'(/'8E .,$ 8 / 6(?8<'8E 

6#(;*$782 '" /%&($,:  
90Sr = 0,35-1,12 S$/$+;  
137Cs = 0,32-3,0 S$/$+. 
]" +(/(#%.:, 6#( '"/%&($* ,$*1*4)78> ;,'%- #,;8(-

'*$48;8/ / 6#(;*$782 #(&4%''%7./,. 

c84:'8&.: 0,?#*;'"'') a#*'.8/ (N,?4. 2) $('.#(4:-
'%- ;84)'($ 0('% ,+#(-818<'(2 6,&6(#.%0,782 &.,?84:'( 
'%0:$, 8 $(4%/,H.:&) / 1"=,-: 90Sr = 90 – 0,01-
0,02 P8/$12; 137Cs = 0,02-0,09 P8/$12.   

!(.*='8&.: ;(0% +,11,-/%6#(18'"'') ("$&6(0%78E', 
;(0,) &.,'(/%4, /8; 5-11 1$G/+(; ', ;"#'(/(-
(68;0(4"'%- &*68B,'%- a#*'.,- ;( 14 A$G/+(; ', <(#'(-
0"1,-, &8#%- ., ."1'(-&8#%- a#*'.,-, B( ;(#8/'>H 6#%#(-
;':(1* 9('*. 5 0('8 6(&%4"'(+( $('.#(4> #,;8,78E'%E 
+,11,-9(' 68;/%B"'%E 8 &.,'(/%/ 22-23 A$G/+(; [2]. 

 
aD,@'D?7@ K+M$:5'&''Y _$:'7D" 8# ELL L#5D,@?@(D 2#"7$0 – )D/(B

2 

K+ 5+'0B0 (#'7$#,@'0O ?7+SD#'+$'0O B+15+'G0(D" ,+M#$+7#$DX $+5D#,#/DG'0O 5#?,D5>&'@  
NB&,@'0S@(#/# S&'7$: "H.6!RUTUH!9PC-2`" 

^ 
U+1#'0, 

'+?&,&'D 8:'(70 
208 _$:'7: A+M$:5'0( 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Sr – 90 0,06 0,02 0,06 0,05 0,04 0,04 0,03 0,04 0,04 

1. 

)+BY'&S@-L#5D,@?@(01 
$-'  
$&6 "A*$3,'&:$%E"  
&. I4. P*4:<%H/"7:$, 

I8#8 (68;0(4"'8 
Cs – 137 0,55 0,37 0,47 0,47 0,46 0,46 0,45 0,46 0,46 

Sr – 90 0,03 0,02 0,03 0,03 0,03 0,03 0,03 0,03 0,03 
2. 

$&6 81. "I*/(#(/," 
&. D#*3$, 

I8#8 (68;0(4"'8 
Cs – 137 0,12 0,11 0,12 0,11 0,09 0,09 0,10 0,09 0,09 
Sr – 90 0,15 0,15 0,1 0,12 0.13 0,08 0,082 0,08 0,08 

3. 
$&6 "!"#"1(+,"  
&. `*&.8/78 

I8#8 (68;0(4"'8 
Cs – 137 1,78 1,78 1,83 1,9 2,2 1,71 1,8 1,83 1,8 
Sr – 90 0,17 0,13 0,11 0,11 0,12 0,07 0,059 0,058 0,057 

4. 
P&B&$#"&S@(01 $-'      
$&6 "M,;8)"  
&. 5"4%$,-F"4"', 

R(#'. (68;0(4. 
Cs – 137 2,3 2,1 2,14 2,0 1,9 1,8 1,7 1,8 1,7 

Sr – 90 0,01 0,02 0,02 0,04 0,04 0,04 0,03 0,04 0,04 
5. 

$&6 "K$#,2',"  
&1. R"1"#8/78 

R(#'. (68;0(4. 
Cs – 137 0,19 0,18 0,2 0,15 0,15 0,17 0,15 0,16 0,15 
Sr – 90 0,02 0,01 0,03 0,02 0,02 0,03 0,02 0,02 0,02 

6. 
$&6 "^"#;)'&:$"" 
&. ^"#;) 

R(#'. +4. 
Cs – 137 0,14 0,09 0,08 0,07 0,07 0,08 0,07 0,075 0,07 
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F, ;,'%1% ;(&48;="': /&.,'(/4"'( '%0:$%E #8/"': 
0,?#*;'"'') a#*'.8/ ., #(&4%', , .,$(= &84:&:$(+(&6(-
;,#&:$(2 6#(;*$782, )$ 6( &.#('78>-90 .,$ 8 6( 7"08>-137: 
6( 90Sr = 1,0-3,2 S$/$+; 137Cs = 3,0-11,6 S$/$+. c84:'8&.: 
0,?#*;'"'') a#*'.8/ (&8#8 (68;0(4"'8, <(#'. (68;0(4, <(#'. 
+4%')&.8) &.,'(/%.:: 6( 137Cs = 0,002 – 1,83 – P8/$12 (1,-
$&%1,4:', B84:'8&.: 0,?#*;'"'') 6#%6,;,H ', ."#%.(-
#8> &. `*&.8/78 ., &. 5"4%$,-F"4"',); 90Sr = 0,1 – 0,15 – 
P8/$12 (1,$&%1,4:', B84:'8&.: 0,?#*;'"'') 6#%6,;,H ', 
."#%.(#8> &. 5"4%$,-F"4"',, &1. R"1"#8/78). 

*0?'#"(0. 
1. M, ?84:3(&.8 ."#%.(#82, 0($#"1, 8 #"$#",78E'(2 0(-

'%, 0?"#8+,H.:&) ;(6*&.%1, '(#1, !CJ – 0,05-
0,15 1$F/+(;; ?84:3* */,+* 6#%/"#.,H ;( &"?" ."#%.(#8), 
)$, #,'83" ?*4, /8;'"&"', ;( 4 0('% 0,?#*;'"''), 0($-
#"1, `*&.8/&:$(2, R(#'($(0%'"7:$(2, 5"4%$(2-F"4"'(2, 
`%;48/"7:$(2, M(/(/(4(;%1%#8/&:$(2 &84:&:$%- #,; )$, 
?"06(&"#";':( 6(6,;,H * .(<$% ',$4,;,'') #,;8,78E'(2 
8 #"$#",78E'(2 0(', ;" 6(.*='8&.: "$/8/,4"'.'(2 ;(0% 
;"B( 68;/%B"', 6(#8/')'( 0 8'3%1% ."#%.(#8)1% 6,#$* 
– 0,23-0,29 1$F/+(;.   

2. 5&.,'(/4"'( '%0:$%E #8/"': 0,?#*;'"'') a#*'.8/ 
., #(&4%', , .,$(= &84:&:$(+(&6(;,#&:$(2 6#(;*$782, )$ 
6( &.#('78>-90 .,$ 8 6( 7"08>-137: 6( 90Sr = 1,0-
3,2 S$/$+; 137Cs = 3,0-11,6 S$/$+. c84:'8&.: 0,?#*;'"'') 
a#*'.8/ (&8#8 (68;0(4"'8, <(#'. (68;0(4, <(#'. +4%')&.8) 
&.,'(/%.:: 6( 137Cs = 0,002 – 1,83 – P8/$12 (1,$&%1,-
4:', B84:'8&.: 0,?#*;'"'') 6#%6,;,H ', ."#%.(#8> 
&. `*&.8/78 ., &. 5"4%$,-F"4"',); 90Sr = 0,1 – 0,15 – 
P8/$12 (1,$&%1,4:', B84:'8&.: 0,?#*;'"'') 6#%6,;,H 
', ."#%.(#8> &. 5"4%$,-F"4"',, &1. R"1"#8/78). 

3. 5#,-(/*><% ',)/'8&.: ', ."#%.(#82 `*&.8/&:$(2, 
R(#'($(0%'"7:$(2, 5"4%$(2-F"4"'(2, `%;48/"7:$(2, M(-
/(/(4(;%1%#8/&:$(2 &84:&:$%- #,;  )$8 ?"06(&"#";':( 

6(6,;,>.: * .(<$% ',$4,;,'') #,;8,78E'(2 8 #"$#",78E-
'(2 0(', '";(784:'( /%$(#%&.(/*/,.% 68; 0,?*;(/% 1"-
#"=8 *&.,'(/ 48$*/,'') ., /8;6(<%'$* 0+8;'( 6#("$.* 
(#+,'80,782 /%$(#%&.,'') ."#%.(#82 ',78(',4:'(+( 6#%-
#(;'(+( 6,#$* "!(;84:&:$8 N(/.#%". 

4. J(&48;="'') ."#%.(#82 #"$#",78E'(2 0('% ',78(',-
4:'(+( 6#%#(;'(+( 6,#$* "!(;84:&:$8 N(/.#%", )$, 6(6,4, 
/ 0('* (&(?(+( $('.#(4>, ;" ',$4,;,>.:&) 0('% #,;8,-
78E'(+( 0,?#*;'"'') ., #"$#",782, &48; 8 ',;,48 6#(;(/-
=*/,.% ;4) ;".,4:'83(2 (78'$% &.,'* "$(&%&."1 ., #(0#(-
?$% #"$(1"';,78E B(;( 6(;,4:3(+( /%$(#%&.,'') ."#%-
.(#82 #"$#",78E'(2 0('% ',78(',4:'(+( 6#%#(;'(+( 6,#$* 
"!(;84:&:$8 N(/.#%", B( 6#% '"#(0*1'(1* /%$(#%&.,''> 
1(=" 6#%0/"&.% ;( 0',<'(+( 6(#*3"'') "$(&%&."1. 

 
1. D,';0>#, 5.!., D#*?8)'$( 5.5. P('7"678) 3$(;(<%''(&.8 / "$(4(+82. 

– P%2/-N"#'(684:: 5%;-/( NM!K 81. 5. D',.>$,, 2008. – 144 &. 2. F/8. 
U1"4:'%7:$(+( 7"'.#* "LSQJCG^GLJ\RbINi" 6#( 6#(/";"'') ',*-
$(/(-;(&48;'%- ., 6#("$.'(-."-'(4(+8<'%- #(?8. * 2006 #. – P,1')'"7:-
!(;84:&:$%E 2007. 3. P4%1"'$( A.L., !#%B"6, @.A., 5(0'>$ M.A. A('8.(-
#%'+ ;(/$844). P%2/: 5%;,/'%<%E 7"'.# "@$,;"18)". – 2006. – I. 265-270. 
4. A(&$,4"/ \.V. L.;,4"''W" 6(&4";&./%) /(0;"E&./%) %('%0*>B%- 
%04*<"'%E. – A.: A";%7%',, 1991. – 464&. 5. P*0%' @.A. !#%#(;'WE 
#,;%(,$.%/'WE 9(' % "+( 0',<"'%" ;4) ?%(&9"#W F"14%. – A.: M,*$,, 
1991. – 116 &. 6. !"#";"#%E 5.@., N$,< D.A. V&.(<'%$% % ?%(4(+%<"&$%" 
Y99"$.W %('%0%#*>B"+( %04*<"'%). 1988. – 254 &. 7. P(#0*' 5.M., 
M";(*#(/ I.b. G,;8,78) – 0,-%&. ',&"4"''). – P: M,*$(/, ;*1$,, 1995. – 
112 &. 8. L-#,', ($#*=,>B"E 6#%#(;'(E &#";W / !(; #";. D.5. J*+,'(-
/,. – P.: 5. 3., 1988. – 305 &. 9. G*.%'&:$%E A.j. A".#%0,78) "$(4(+8<'%- 
&.,'8/ 4,';3,9.'%- &%&."1 / F, #";. 6#(9.I.b.P*$*#*;0%. – Q:/8/: O"-
'8$&, 2002. – 244 &. 10. [?4($(/ @.5. A%9 ( ?"0(6,&'(&.% 1,4W- ;(0 
#,;%,7%%: @.(1',) 1%9(4(+%). – A.: ]"'.# Y$(4(+%<"&$(E 6(4%.%$% 
G(&&%%, LLL "!#("$.-O", 2002. – 145 &. 11. A".(;%<"&$%" *$,0,'%) 6( 
(6#";"4"'%> &(;"#=,'%) &.#('7%)-90 % 7"0%) 137 / 6(</,- % #,&."'%-
)-. A. – 1986 +. 12. http://www.kp.km.ua/~tovtry/ua/index.html – (9878E'%E 
&,E. M,78(',4:'(+( 6#%#(;'(+( 6,#$* "!(;84:&:$8 N(/.#%. 

E+5 D1;,+  5#  $&5(#,&/ D X  3 1 . 0 5 . 1 0  
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<*3'3V-/(7 4$ $2-"*('"T *&#$'60VT 

 

 

B*+90%$.-,$'&- 2+9"-"2.&%" @+#$2%+?"-)".09*$50?%+, 6&%-*", "J+>2(/'+A 3%02&*(+-&-" 

 

 

 

 

 
@/.(#% (6*?48$(/,'%- 1,."#8,48/ '"&*.: 6(/'* /8;6(/8;,4:'8&.: 0, 68;?8#, .(<'8&.: ',/";"'%- 9,$.8/, 7%.,., "$('(18$(-&.,.%&.%<'%- ;,'%-, /4,&'%- 81"' ., 8'3%- /8;(1(&."E. 
G";$(4"+8) 0,4%3,H 0, &(?(> 6#,/( &$(#(<*/,.% ., #";,+*/,.% 6(;,'8 1,."#8,4%. G*$(6%&% ., ;%&$".% '" 6(/"#.,>.:&). 
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. *05. ^ 4. 4+$'D7:$+ Arial. L+8D$ #Z?&7'01. 
!$:( #Z?&7'01. E+(,+5 300. WB. 5$:(. +$(. 7,2. HM,.-"05. +$(. 10,0. A+B. ^ 210-5319. 
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