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 "$&'(*+'-/ 0.2., 4(568$ 2-9 '-:64;= *8>$;688"@ B(C6D869 EF H, '.I.8. 
 "#$&')""*+ ,./.1, 3$45"*6 ,),.8:"*:) ;/3$48</")=:) 

,$8#)").845"$+ .&/") < >'$?8,,8 &$:3)")'$</""$+ )".8",)<"$+ 
.8'/>)) 

 
 !"#%!&# '("&*!+"#-."+/+ 0+02+3"!3 "#45+676"!&+9, 5+4:7-(4+6"+; :7-7<=, 
/+"#4, >!2+9!4"+; :7-7<= 9 5?+*7007 &+%A!"!?+9#""+; !"27"0!9"+; 27?#5!! 
!<(67"# 0 5+%+>.B ?#4!+!%%(""+/+ #"#-!<# ( A+-."=C 0!027%"=%! 
<#A+-79#"!3%! 0+74!"!27-."+; 2&#"! (EGEH).  + "#6#-# !"27"0!9"+; 
&+%A!"!?+9#""+; 27?#5!! ! 5+0-7 77 <#97?J7"!3 5?+9+4!-03 
&+?2!&+2?+5!"+9=; "#/?(<+6"=; 2702 0 *7-.B +5?747-7"!3 '("&*!+"#-."+/+ 
?7<7?9# /+?%+"#-."=C 0!027%. K02#"+9-7"+, 62+ 5?+9747"!7 ( A+-."=C EGEH 
&(?0# &+%A!"!?+9#""+; 27?#5!! 0 9&-B67"!7% &?!+5-#<%#'7?7<# 0 
5-#<%+0+?A*!7; +&#<=9#72 "+?%#-!<(B>77 9-!3"!7 "# '("&*!+"#-."(B 
#&2!9"+02. >!2+9!4"+; :7-7<=, &+?= "#45+676"!&+9 ! !"0(-3?"+/+ #55#?#2#, 
A#-#"0 5+-+9=C /+?%+"+9. 
L-B679=7 0-+9#: 0!027%"=7 <#A+-79#"!3 0+74!"!27-."+; 2&#"!, /+?%+"= 
"#45+676"!&+9, 5+4:7-(4+6"+; :7-7<=, /+"#4, >!2+9!4"+; :7-7<=, 
&?!+5-#<%#'7?7< 0 5-#<%+0+?A*!7;, &+?2!&+2?+5!"+9=; "#/?(<+6"=; 2702. 
 
M#&+5-7"!7 9 &?+9! ( A+-."=C 0!027%"=%! <#A+-79#"!3%! 0+74!"!27-."+; 
2&#"! (EGEH) #(2+#"2!27- & &-72&#% O"4+&?!""=C +?/#"+9 ! 9=?#A#2=9#7%=% 
!%! /+?%+"#%, &+"&(?7"*!3 #(2+#"2!27-, !%%(""=C &+%5-7&0+9 ! /+?%+"+9 <# 
?7*752+?= 9 &-72&#C-%!J7"3C, ?#002?+;029+ %!&?+*!?&(-3*!! ! 
5?+/?700!?(B>!; 0!"4?+% O"4+/7""+; !"2+&0!&#*!! 5?!9+432 & "#?(J7"!B 
'("&*!+"#-."+/+ 0+02+3"!3 0!027%= /!5+'!<—>!2+9!4"#3 :7-7<#—
"#45+676"!&!—/+"#4= 0 0(>70297""=% 0"!:7"!7% &+%57"0#2+?"+-
5?!05+0+A!27-."=C 9+<%+:"+027; +?/#"!<%#. Q "#02+3>77 9?7%3 !%7B203 
(A74!27-."=7 "#(6"=7 4#""=7, 09!4727-.029(B>!7 + "#-!6!! 093<7; %7:4( 
"7;?+O"4+&?!""+; ! !%%(""+; 0!027%#%!, /-#9"=%! <97".3%! &+2+?=C 
39-3B203 /!5+2#-#%+-/!5+'!<#?"+-"#45+676"!&+9#3 ! /!5+2#-#%+-/!5+'!<#?"+-
2!?+!4"#3 +0!. S0(>7029-37%#3 5+0?74029+% /+?%+"+9, *!2+&!"+9 ! %74!#2+?+9, 
0-+:"#3 *75. 9<#!%+47;029!; +A70576!9#72 #4#52#*!+""=7 ?7#&*!! +?/#"!<%# & 
%7"3B>!%03 (0-+9!3% 0?74= [10].  
Q=39-37%+7 0"!:7"!7 07&?7*!! &+?2!<+-#, #"4?+/7"+9, 2!?+!4"=C /+?%+"+9, 
!"0(-!"# ( 5#*!7"2+9 0 EGEH %+:72 2?#&2+9#2.03 &#& +2"+0!27-."#3 
'("&*!+"#-."#3 "74+02#2+6"+02. O"4+&?!""=C 0!027%. [1, 2, 3, 8]. U00-74+9#"!7 
?7<7?9"=C 9+<%+:"+027; /+%7+02#<# ( A+-."=C EGEH 9+<%+:"+ 0 5+%+>.B 
"#/?(<+6"=C 2702+9 0 &+?2!&+2?+5!"+%.  
S4"!% !< %72+4+9 O&02?#&+?5+?#-."+; &+??7&*!! /+%7+02#<#, &+2+?=; 
5?!%7"37203 9 -767"!! EGEH, "7 2?7A(72 !05+-.<+9#"!3 4+"+?0&!C 5?75#?#2+9 
&?+9! ! 0+672#72 9 07A7 4+02+!"029# 5-#<%#'7?7<# ! 0+?A*!+""=C 27C"+-+/!;, 
39-37203 &?!+5-#<%#'7?7< 0 5-#<%+0+?A*!7; (LVX 0 VE). M70%+2?3 "# 
5#2+/7"72!670&(B +A+0"+9#""+02. 9&-B67"!3 9 &+%5-7&0"(B 27?#5!B A+-."=C 
EGEH -767A"+/+ 5-#<%#'7?7<# 4+ "#02+3>7/+ 9?7%7"! +20(2029(B2 +4"+<"#6"=7 
4#""=7 + C#?#&27?7 7/+ 9-!3"!3 "# 9#:"7;J!7 0+02#9-3B>!7 5#2+/7"7<# 4#""=C 
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<#A+-79#"!;, 2?7A(72 (2+6"7"!3 C#?#&27? 7/+ 9-!3"!3 "# "7&+2+?=7 
/+?%+"#-."=7 0!027%= [4].  
Q 57?!+4 0 1993 5+ 2000 //. 5?+J-! !00-74+9#"!3 ! &+%A!"!?+9#""(B 27?#5!B 
(LH) 9 02#*!+"#?"=C (0-+9!3C Z705(A-!&#"0&+/+ *7"2?# ?79%#2+-+/!! 0 
9&-B67"!7% ?#<-!6"=C \^L` ! %74!&#%7"2+<"+; 27?#5!! 5+-(6!-! 450 
A+-."=C EGEH, !< "!C 333 A+-."=C ?79%#2+!4"=% #?2?!2+% (ZX), 43 A+-."=C 
0!027%"+; &?#0"+; 9+-6#"&+; (ELQ), 41 A+-."=C 57?9!6"=% 0!"4?+%+% 
a7/?7"# (VEa), 22 A+-."=C 0!027%"=% 0&-7?+<+% (EE). L?+%7 2+/+, A=-! 
+A0-74+9#"= 48 4+"+?+9.  
 -3 +5?747-7"!3 9 &?+9! &+"*7"2?#*!! /+?%+"+9 "#45+676"!&+9 — &+?2!<+-#, 
5?+/7027?+"#, 5+4:7-(4+6"+; :7-7<= — !"0(-!"#, /+"#4 — O02?#4!+-#, 
2702+027?+"#, >!2+9!4"+; :7-7<= — 2?!;+42!?+"!"# (H3), 2!?+&0!"# (H4), # 
2#&:7 2!?+&0!"093<=9#B>7/+ /-+A(-!"# (HE`), 5?!%7"3-03 ?#4!+!%%(""=; 
#"#-!<, 0 !05+-.<+9#"!7% ?#4!+!%%(""+/+ 06726!&# `#%%#-12 ! "#A+?+9 
5?+!<9+4029# UbSc MXMb. L?+%7 2+/+, +5?747-3-! -!5!4"=; 057&2? &?+9!. Q 
5?+*7007 !00-74+9#"!3 4+ "#6#-# !"27"0!9"+; LH ! 5+0-7 77 <#97?J7"!3 
5?+9+4!-03 &+?2!&+2?+5!"+9=; "#/?(<+6"=; 2702, &+2+?=; <#&-B6#-03 9+ 
9"(2?!%=J76"+% 99747"!! 40 e  &+?2!&+2?+5!"# 0 5+0-74(B>!% <#A+?+% 
&?+9! 67?7< 2 ! 5 6#0+9 4-3 !<(67"!3 4!"#%!&! &+"*7"2?#*!! !<(6#7%=C 
/+?%+"+9 0 *7-.B +5?747-7"!3 '("&*!+"#-."+/+ ?7<7?9# /+?%+"#-."=C 0!027%.  
 !"#%!&# 5+&#<#27-7; '("&*!+"#-."+; #&2!9"+02! "#45+676"!&+9, !"0(-3?"+/+ 
#5#?#2#, /+"#4, >!2+9!4"+; :7-7<=. Q 5?+9747""+% !00-74+9#"!! ( A+-."=C 
ELQ, EE, VEa A#<#-."+; 07&?7*!! &+?2!<+-# (2#A-.1) (02#"+9-7"+ 9=?#:7""+7 
(/"727"!7 /-B&+&+?2!&+!4"+; #&2!9"+02! "#45+676"!&+9 9 0?#9"7"!! 0 
5+&#<#27-7% 9 /?(557 4+"+?+9 (469.3+27.7 "%+-./-, p0.05) +2 !0C+4"=C 4#""=C.  
 -3 5#*!7"2+9, 02?#4#B>!C 2#&+; 23:7-+; 5#2+-+/!7; &#& EGEH, 4-!27-."+ 
5?!"!%#B>!C /-B&+&+?2!&+027?+!4"=7 /+?%+"= ! %74-7""+ 47;029(B>!7 
5?75#?#2= 6?7<9=6#;"+ 9#:"=% 39-37203 0+C?#"7"!7 02#A!-."+/+ (?+9"3 
/-B&+<=, 39-3B>7/+03 9#:"=% &+%5+"7"2+% /+%7+02#<#, +A70576!9#B>!%03 
'("&*!+"!?+9#"!7% !"0(-3?"+/+ #55#?#2# ! &+"2?!"0(-3?"=C 0!027% [1].  
Q "#J7% !00-74+9#"!! 9=39-7"+ 9=?#:7""+7 0"!:7"!7 (?+9"3 !"0(-!"# 9 
/?(557 A+-."=C ELQ (p<0.001), VEa (p<0.01), ZX (8.18+0.51, n=21, p0.05).  
H#A-!*# 1  
 !"#%!&# &+"*7"2?#*!! /+?%+"+9 9 5-#<%7 4+"+?+9 ! A+-."=C 0!027%"=%! 
<#A+-79#"!3%! 0+74!"!27-."+; 2&#"! 4+ ! 5+0-7 &+%A!"!?+9#""+; 27?#5!!  
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V?!%76#"!7. 1.*– 4+02+97?"+02. ?#<-!6!; 0 5+&#<#27-7% 9 /?(557 4+"+?+9, * — 
p<0.05, *** — p<0.001.  
K6!2=9#3 "#?(J7"!7 A#-#"0# 5+-+9=C /+?%+"+9 ( A+-."=C EGEH, &+2+?+7 !%772 
5#2+/7"72!670&+7 <"#67"!7 4-3 O2+; 5#2+-+/!! ! +A(0-+9-7"+, 9 6#02"+02! 
0"!:7"!7% '("&*!+"#-."=C 9+<%+:"+027; &+?= "#45+676"!&+9, !00-74+9#"!7 
(?+9"3 O2!C /+?%+"+9 ( A+-."=C 0 %#"!'702#*!7; #(2+!%%(""+/+ 5?+*700# ! !C 
4!"#%!&! 9 ?7<(-.2#27 5?+9747"!3 !"27"0!9"+; 27?#5!! %+:72 5?7402#9-32. 
!"27?70 4-3 (/-(A-7"!3 5?7402#9-7"!3 + %7C#"!<%#C 9+<"!&#B>!C ?#002?+;029 
[6, 8]. K6!2=9#3 %#-+6!0-7""+02. /?(55 A+-."=C ELQ, EE, VEa ( &+2+?=C 
5?+9+4!-!0. /+?%+"#-."=7 !00-74+9#"!3, <#A+? &?+9! 5?+!<9+4!-03 ( A+-."=C ( 
&+2+?=C "#6#-+ 27?#5!! 0+95#4#-+ 0 '+--!&(-!"+9+; '#<+; %7"02?(#-."+/+ 
*!&-#, -!A+ ( 5#*!7"2+&, &+2+?=7 "#A-B4#-!0. 9 57?!+4 %7"+5#(<=. ^2+ 
5+<9+-!-+ +*7"!2. 0"!:7"!7 '("&*!+"#-."+; 05+0+A"+02! &+?= "#45+676"!&+9 
5?+4(*!?+9#2. 5?+/7027?+". Q /?(55#C A+-."=C EGEH 0 9=0+&+; 02757".B 
#&2!9"+02! #(2+!%%(""+/+ 5?+*700# (02#"+9-7"+ 4+02+97?"+7 0"!:7"!7 
5?+/7027?+"# "# '+"7 /!5+'("&*!! &+?= "#45+676"!&+9. U00-74+9#"!7 9-!3"!3 
&+%A!"!?+9#""+; 27?#5!! "# A#<#-."=; (?+97". O2!C /+?%+"+9 "7 9=39!-+ !C 
4!"#%!&! 9 ?7<(-.2#27 5?!%7"7"!3 &?!+5-#<%#'7?7<# 0 5-#<%+0+?A*!7;.  
L+"*7"2?#*!3 O02?#4!+-# 9+ 907C /?(55#C A+-."=C EGEH 4+02+97?"+ "7 
+2-!6#-#0. +2 5+&#<#27-3 9 /?(557 4+"+?+9 (0.31+0.02"%+-./-). K?+97". 
5?+/7027?+"# ! 2702+027?+"# A=- 4+02+97?"+ "!:7 9+ 907C /?(55#C A+-."=C 
EGEH 5+ 0?#9"7"!B 0+ <"#67"!3% 9 /?(557 4+"+?+9. M#!A+-77 9=?#:7""=7 
!<%7"7"!3 A=-! +A"#?(:7"= ( A+-."=C ELQ ! VEa. G"#6!27-."+7 0"!:7"!7 
2702+027?+"# 9 !<(6#7%=C /?(55#C A+-."=C EGEH +2?#<!-+0. "# 0++2"+J7"!! 
O02?#4!+-/2702+027?+".  
K?+97". +A>!C 2!?+&0!"# ! 2?!;+42!?+"!"# 5+<9+-372 9 "7&+2+?+; 02757"! 
+*7"!9#2. 07&?72+?"(B '("&*!B >!2+9!4"+; :7-7<=. K A+-."=C EGEH 0+ 
02+;&+; 9=0+&+; #&2!9"+02.B 5?+*700# ! %"+/+-72"!% 5?!7%+% (5+ 4#""=% 


