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E"/$9*0 ,"/5-./& *&9#&*.$ Ç.* -
3$%<."**62 4"*"*5%/$"9È.

!',. + &'

L,$<.3.-$+%"1" 4$'"8& #&%<.*" -
,("3./&%'.%. 9&:"/$#&*.) *& +$1"8 -
*)G*.2 8$*0 *$ +5@$+'#5$'. 

+&4",. + (&&-5 
6(&(&0,1"(/
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!.". #$%&'()*$, !. ". #., $%&'())&%, *+,(!-./+0 1+'(!%&2 !(3)145 4#'(164&##75 8&9(*#(2 ) 1-%)&" $& , 
+. $ . ,) ! *-./(/, 1. ". #., !&6(#3 1+'(!%7 !(3)145 4#'(164&##75 8&9(*#(2,  . .$ . - 00/1, +)$4%+#3 

1+'(!%7 !(3)145 4#'(164&##75 8&9(*#(2 

1%+)#&0%)142 :&)-!+%)3,(##72 "(!464#)142 -#4,(%)43(3 4". $%&'. , .' . , &2#&; 0)(#(61&:&

 
2345.  4 <=>?@A? BCA@A>?DBEF GHH?BIAJ@EDIA BEKLC?BD@EME ADLECN<EJO@AP Q?BEKRA@O@I@EME 
A@I?QH?QE@O S-2b J I?QOLAA A@H?BTAE@@EME KE@E@=BC?E<O = U?I?F.

"67839:; 8 <3:=>;.  , D?ME LEU @ORCVU?@A?K @OWEUACADN 115 U?I?F, A< BEIEQXW RXCE DHEQKAQEJO@E IQA 
MQ=LLX: 1-V ED@EJ@=V DEDIOJACA 50 U?I?F, LEC=>OJYA? J EDIQXF L?QAEU <OREC?JO@AP @OQPU= DE DIO@UOQI-
@EF BEKRA@AQEJO@@=V I?QOLAV Q?BEKRA@O@I@XK A@I?QH?QE@EK S-2b (Q4'# -S-2b) D JXDEBEOBIAJ@XKA 
O@IAEBDAUO@IOKA Ð OCNHO-IEBEH?QECO OT?IOIEK (JAIOKA@ ( ) A ODBEQRA@EJEF BADCEIEF (JAIOKA@ ) ) Ð  
,4'(%&# ¨ J JAU? Q?BIOCN@XW D=LLE<AIEQA?J A M?CP UCP @OQ=Z@EME LQAK?@?@AP. 2-P ED@EJ@OP MQ=LLO 
U?I?F (35 >?CEJ?B) LEC=>OCO J EDIQXF L?QAEU <OREC?JO@AP DIO@UOQI@=V I?QOLAV A Q4'# -S-2b IECNBE J 
JAU? Q?BIOCN@XW D=LLE<AIEQA?J. ,  3-V MQ=LL= (DQOJ@?@AP) JEYCA 30 >?CEJ?B, LEC=>OJYA? J EDIQXF L?QA-
EU <OREC?JO@AP IECNBE DIO@UOQI@=V (LOIEM?@?IA>?DB=V A DAKLIEKOIA>?DB=V) I?QOLAV.

%3?@45:6:;.  # O HE@? LQEJEUAKEF I?QOLAA @EQKOCA<OTAP BCA@A>?DBAW DAKLIEKEJ <OREC?JO@AP A CO-
REQOIEQ@XW LEBO<OI?C?F @ODI=LOCO UEDIEJ?Q@E RXDIQ?? J MQ=LL?, MU? B DIO@UOQI@EF I?QOLAA UEROJCP-
CA BEKLC?BD@E? ADLECN<EJO@A? Q4'# -S-2b J JAU? Q?BIOCN@XW D=LLE<AIEQA?J A M?CP. [IE RXCE JAU@E 
@?\ IECNBE J DQOJ@?@AA D MQ=LLEF, LEC=>OJY?F CAYN LOIEM?@?IA>?DB=V A DAKLIEKOIA>?DB=V I?QOLAV, 
@E\A\J DQOJ@?@AA D MQ=LLEF U?I?F, LEC=>OJY?F ?]? A Q4'# -S-2b J JAU? IECNBE Q?BIOCN@XW D=LLE<AIE-
QA?J, O\@EQKOCA<OTAP BCA@A>?DBAW DAKLIEKEJ A COREQOIEQ@XW LEBO<OI?C?F, J DJEV E>?Q?UN, LQAJEUACO 
B\DEBQO]?@AV LQ?RXJO@AP U?I?F J =DCEJAPW DIOTAE@OQO.

A6B4CD3983.  $ QEJ?U?@@E? ADDC?UEJO@A? LE<JECP?I Q?BEK?@UEJOIN BEKLC?BD@E? ADLECN<EJO@A? Q4'# -S-
2b D O@IAEBDAUO@IOKA (JAIOKA@OKA (  A ) ) J I?QOLAA EDIQEME L?QAEUO A@H?BTAE@@EME KE@E@=BC?E<O = U?I?F.

!"#$#%&'()* +,,&(-#.$/'-0 
(/12"&('$/3/ #'2/"04/.)$#* 
5&(/16#$)$-$/3/ 
#$-&5,&5/$) S-2b . -&5)2## 
#$,&(7#/$$/3/ 1/$/$8("&/4) 
8 9&-&:

:\
?QL?D-JAQ=D@OP A@H?BTAP (:,4 ) PJCP-
?IDP OBI=OCN@EF LQERC?KEF DEJQ?K?@-
@EF K?UATA@X. ( ? K?UABE-DETAOCN@OP 
<@O>AKEDIN J DIQ=BI=Q? A@H?BTAE@@EF 
LOIECEMAA D BOZUXK MEUEK JE<QODIO?I, 

>IE ER=DCEJC?@E LEJD?K?DI@XK QODLQEDIQO@?@A?K 

JE<R=UAI?C?F, AW DLEDER@EDINV LEQOZOIN LQOBIA-
>?DBA JD? EQMO@X A DADI?KX, UCAI?CN@EF L?QDA-
DI?@TA?F J EQMO@A<K? A@HATAQEJO@@EME >?CEJ?BO, 
DL?TAHA>?DBEF IQEL@EDINV B AKK=@EBEKL?I?@I-
@XK BC?IBOK, LEI?@TAOCN@EF E@BEM?@@EDINV, O 
IOBZ? IQ=U@EDIPKA I?QOLAA A LQEHACOBIABA [1]. 
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!"#$%& '() *+,- $%./$01#&+.) "$##&- '(&20,34 
!"#$"%&  '()"($"#*"+ (,$-#)) ./ 0" *-%("12, -
3" !$,4,*) "%(-5(%1 0" 6"*7- *, $,8,**&4), 
9(" ":;%<"!<,*" ! #,$!;5 "9,$,0= "(%;(%(!),4 
%$,0%(! %#,7)>)9,%6"+ (,$-#)).  5()67.&3 8)(& -
%&, *#,"(,#), )#.,(9,(&#&* (:;<) * %0)#)=,+%/> 
'($%.)%/ &.%(40& #&*4, *&?3&@#&+.) 0,=,#)A *) -
(/+#4B )#9,%C)- / ",.,- [12]. 

:#.,(9,(&#4 A*0A>.+A C).&%)#$3) + 8)(&%)3 
+',%.(&3 ",-+.*)A. ?$,0) :)"<"3)9,%6)@ '>>,6 -
("! .AB "(4,9,*& 4"0;<17)1 )44;**"3" "(!,(- 
) !"%#-<,*)1, $,3;<17)1 6<,("9*"+ #$"<)>,$- -
7)) ) 0)>>,$,*7)$"!6).  B-):"<,, !&$-C,*" 
0,+%(!), .AB ! >-D; $-**,3" )44;**"3" "(!,(-; 
"*) ;%)<)!-5( '6%#$,%%)5 -*()3,*"! ) $,7,# -
("$"! *- 6<,(6-@-'>>,6("$-@, $,3;<)$;5( '6% -
#$,%%)5 3,*"!, !<)1  5( *- #$"0"<C)(,<=*"%(= 
>-D 6<,("9*"3" 7)6<-.  D(&3, .&E&, :;< &%$?4*$ -
>. *0)A#), #$ '(&"/%C)> ) +,%(,C)> *#/.()%0, -
.&=#4B 2,0%&* ) $%.)*#&+.1 9,(3,#.#4B +)+.,3, 
* =$+.#&+.) ?$'/+%$>. 7#?)3$.)=,+%), (,$%C)) 
&%)+0,#)A + &2($?&*$#),3 $%.)*#4B 9&(3 %)+0& -
(&"$ [13, 14]. 

5,(+',%.)*#43 #$'($*0,#),3 '&*48,#)A 79 -
9,%.)*#&+.) 0,=,#)A '(,"+.$*0A,.+A )+'&01?& -
*$#), '(,'$($.$ + %&3'0,%+#&- '(&.)*&*)(/+#&- 
) )33/#&3&"/0)(/>F,- $%.)*#&+.1> :;<-G-2b 
(H:;IJ!<¨, '(&)?*&"+.*& !!! Ç;,(&#È, K& -
+%*$, J&++)A) + &()E)#$01#&- 9&(3/0&-, +&",( -
@$F,- (,%&32)#$#.#4- :;<-G-2b ((:;<-G-2b)  
* +&=,.$#)) + *4+&%&$%.)*#43) $#.)&%+)"$#.$ -
3) Ð $019$-.&%&9,(&0$ $C,.$.&3 (*).$3)#&3 I) 
) $+%&(2)#&*&- %)+0&.&- (*).$3)#&3 L). D&32) -

H+, *48,)?0&@,##&, '&0#&+.1> &.#&+).+A ) % &+ -
#&*#43 7.)&0&E)=,+%)3 9$%.&($3 )#9,%C)&##& -
E& 3&#&#/%0,&?$ (:K) Ð *)(/+/ M'8.,-#$ Ð N$(( 
(HMN), C).&3,E$0&*)(/+/ (OKH), *)(/+/ E,(',+$ 
=,0&*,%$ 6-E& .)'$ (HPQ-6), $ .$%@, *)(/+$3 '(& -
+.&E& E,(',+$ .)'&* 1, 2 (H5P-1, 2). J$?*).), :K %$% 
3&#&E,(',+-*)(/+#&E& ?$2&0,*$#)A, '& ($?#43 
0).,($./(#43 )+.&=#)%$3, %&0,20,.+A &. 27,5 "& 
39,5%. H +*A?) + 7.)3 :K +0,"/,. ($++3$.()*$.1 %$% 
'&0)7.)&0&E)=,+%&, ?$2&0,*$#), [2, 3]. 5() 7.&3, 
#,+3&.(A #$ "&+./'#&+.1 ) 8)(&%&, ($+'(&+.($ -
#,#), +&*(,3,##4B 0$2&($.&(#4B 3,.&"&*, 2&0,, 
30% '$C),#.&* ',(,#&+A. #,*,()9)C)(&*$##4- 
:K [4]. 

<$ +&*(,3,##&3 7.$', ($?*).)A 3,")C)#+%&- #$ -
/%) /+.$#&*0,#&, =.& :K A*0A,.+A #, &.",01#&- 
#&?&0&E)=,+%&- 9&(3&-, *4?4*$,3&- %$%)3-0)2& 
%&#%(,.#43 *&?2/").,0,3, $ '(,"+.$*0A,. +&2&- 
+0&@#4- +)3'.&3&%&3'0,%+, &2/+0&*0,##4- ($? -
0)=#43) '$.&E,#$3), )3,>F)3) E,#,.)=,+%&, 
(&"+.*& ) *4?4*$>F)3) +B&"#/> %0)#)=,+%/> 
+)3'.&3$.)%/. 5&0)7.)&0&E)=#&+.1> ?$2&0,*$#)A 
*& 3#&E&3 &2RA+#A,.+A 3#&E&&2($?), ) *$()$2,01 -
#&+.1 '(&A*0,#)- :K, %0)#)=,+%$A %$(.)#$ %& -
.&(&E& &'(,",0A,.+A +'&+&2#&+.1> *&?2/").,0,- 
*4?4*$.1 0)39&'(&0)9,($.)*#4- '(&C,++, +0," -
+.*),3 %&.&(&E& A*0A,.+A /*,0)=,#), )33/#&%&3 -
',.,#.#4B &(E$#&* ) /(&*#A +/2'&'/0AC)- 0)39& -
C).&* [5]. 

H)(/+4 +,3,-+.*$ Herpesviridae )3,>. &2F), 2)& -
0&E)=,+%), +*&-+.*$, * .&3 =)+0, 799,%.)*#4, 
3,B$#)?34 *?$)3&",-+.*)A + )33/##&- +)+.,3&- 
B&?A)#$, '&?*&0A>F), )3 "&+.)=1 3$%+)3$01#&E& 
($+'(&+.($#,#)A ) +&B($#A.1+A * &(E$#)?3, * ., -
=,#), *+,- @)?#). <,+3&.(A #$ $%.)*#&, /=$+.), 
)33/##&- +)+.,34, 3,$#,()9,%6), !)$;%& 4"3;( 
%"@$-*1(=%1 ! "$3-*)D4, #"%<, <-(,*(*"3" )<) 
4-*)>,%(*"3" )*>,67)"**"3" 4"*"*;6<,"D- 
#"C)D*,**", ) ! %!1D) % '()4  D-:"<,!-*), 4"C,( 
#$)*)4-(= @$"*)9,%6", $,7)0)!)$;52,, (,9, -
*),, - (-6C, ($-*%>"$4)$"!-(=%1 ! )44;*"0, -
>)7)(*", %"%("1*), [6, 7]. 

D(&3, .&E&, )?*,+.#&, =.& *)(/+ M'8.,-#$ Ð N$(( 
A*0A,.+A '(,"+.$*).,0,3 &#%&E,##4B S<D-+& -
",(@$F)B *)(/+&*, ) ")$'$?&# &#%&0&E)=,+%)B 
?$2&0,*$#)-, $++&C))(&*$##4B + #)3, '&+.&A##& 
/*,0)=)*$,.+A: "&%$?$#& /=$+.), HMN * ($?*).)) 
0)39&34 N,(%)..$, #$?&9$()#E)$01#&- %$(C)#& -
34, *&0&+$.&- 0,-%&'0$%)) [8, 9]. 5(,"'&0$E$,.+A 
#$0)=), +*A?) 3,@"/ HMN ) ($?*).),3 3,"0,##4B 
*)(/+#4B )#9,%C)-: ($++,A##&E& +%0,(&?$, .($#+ -
3)++)*#4B E/2%&&2($?#4B 7#C,9$0&'$.)-, 2&0,? -
#) T01CE,-3,($ [10, 11]. 
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!"#$%&!!'( )#$*"%$%"#+,!'( "--+!$*#$)!'( 
)#.)&#&* /012345¨ #&6#&7$*&! " %!.8#.! % ). -
8"&*#"9.,:+; )#&:*":+ )#$<.,,$#$- /./.= >&?" -
!$%,:$( " 6&#.@",*#"#$%&! !& *.##"*$#"" 3$,,"" 
% 1996=@$8+. /A$8BC"( % ,$,*&% )#.)&#&*& #015-D-
2b *$#-$6"* #.)?":&E"; %"#+,& 6& ,9.* &:*"%&E"" 
F!8$!+:?.&6', #&6#+G.!"B %"#+,!$( -35H. H#$-. 
*$@$, )#.)&#&* ,*"-+?"#+.* %'#&7$*:+ E"*$:"!$%, 
-$8+?"#+.* &8&)*"%!'( "--+!!'( $*%.* )$ :?. -
*$9!$-+ " @+-$#&?I!$-+ *")+, )$%'G&.* <+!:E"$ -
!&?I!+; &:*"%!$,*I -&:#$<&@$%, !.(*#$<"?$% 
" .,*.,*%.!!'A :"??.#!'A :?.*$:. !"#$%&'( 
)* +#+,-) ./(.-/-,- ./'/#$01( -0,'#2+'$-0 -
,1 ()',-3'01 4 ' 5) +,-6'7'8'/9:, 27(,#;01( 
3(36/-01, ;,# +.#+#6+,)9(, 9+'7(0': <-/3- -
2#7#=';(+2#> ?<<(2,')0#+,' @AB-C-2b, '3(:, 
+-3#+,#%  ,(7D0#( '3390#3#$97'/9:&(( $(> -
+,)'(, 9;-+,)9:, ) +'0,(8( ?0$#=(00#=# @AB, ;,# 
.#8)#7%(, +0'8',D $#8'/#)29 @AB 6(8 .#,(/' 
?<<(2,')0#+,' [1, 3, 7].

J&:"- $7#&6$-, E.?I; !&G.@$ ",,?.8$%&!"B B%" -
?$,I "6+9.!". :?"!"9.,:$( F<<.:*"%!$,*" :$- -
)?.:,!$@$ ",)$?I6$%&!"B #015-D-2b , &!*" -
$:,"8&!*&-" Ð %"*&-"!&-" 2 " K (/012345¨, 
)#$"6%$8,*%$ 444 Ç1.#$!È, >$,:%&, 3$,,"B) Ð % 
*.#&)"" $,*#$@$ ).#"$8& 0> + 8.*.(.

!"#$%&'( $ )%'*+(

L$8 !&G"- !&7?;8.!".- !&A$8"?",I 115 )&E".! -
*$% % %$6#&,*. $* 3 8$ 11 ?.*, !&A$8"%G"A,B !& ?. -
9.!"" % "!<.:E"$!!$- $*8.?.!"" H#&,!$B#,:$( 
-.M#&($!!$( 8.*,:$( :?"!"9.,:$( 7$?I!"E' N1 
% 2017Ð2018 @$8&A , :?"!"9.,:"- 8"&@!$6$- Ç"! -
<.:E"$!!'( -$!$!+:?.$6È. 

L$ %$6#&,*!$( ,*#+:*+#. !&7?;8&.-'. !&-" )& -
E".!*' #&,)#.8.?"?",I ,?.8+;C"- $7#&6$-: 8.*" 

$* 3 8$ 6 ?.* ,$,*&%"?" 71,7% (82 9.?$%.:&), $* 7 8$ 
11=?.*=Ð 28,3 % (33 9.?$%.:&). 

O!&?"6 @.!8.#!$( ,*#+:*+#' !&7?;8&.-'A 7$?I -
!'A )$:&6&?, 9*$ ,#.8" 6&7$?.%G"A )#.$7?&8&;* 
-&?I9":" (60,0% Ð 69 9.?$%.:), 8.%$9:" ,$,*&%" -
?" ?"GI 40,0% (46 9.?$%.:). / $,!$%!$- F*$ 7'?" 
M"*.?" @. H#&,!$B#,:&, $#@&!"6$%&!!'. % 8.*,:". 
:$??.:*"%' (84,4% Ð 85 9.?$%.:). 

H#"*.#"B-" %:?;9.!"B % ",,?.8$%&!"B 7'?" )& -
E".!*' -+M,:$@$ " M.!,:$@$ )$?& % %$6#&,*. 3Ð6 " 
7Ð11 ?.* , 8"&@!$6$- Ç0> ,#.8!.*BM.?$( " *BM.?$( 
,*.).!" *BM.,*"È. /$ %,.A ,?+9&BA 7'?$ )$?+9.!$ 
"!<$#-"#$%&!!$. ,$@?&,". !& +9&,*". % ",,?.8$ -
%&!"". 

H#"*.#"B-" ",:?;9.!"B )&E".!*$% "6 ",,?.8$%& -
!"B ,*&?" 7$?I!'. , $,?$M!.!!'- *.9.!".- 0> 
(*BM.?&B !.(*#$).!"B, *#$-7$E"*$).!"B " )$%' -
G.!". &-"!$*#&!,<.#&6 7$?.. 5=!$#-); )&E".!*' 
% %$6#&,*. 8$ 3 ?.* " ,*&#G. 11 ?.*; )#.8G.,*%+; -
C"( )#".- )#$*"%$%"#+,!'A " &!*"7&:*.#"&?I!'A 
?.:&#,*%.!!'A ,#.8,*% "?" )#.)&#&*$%, $7?&8&; -
C"A "--+!$-$8+?"#+;C"- 8.(,*%".-, % *.9.!". 
)$,?.8!"A 14 8!.( 8$ )$,*+)?.!"B % ,*&E"$!&#; 
!&?"9". 8#+@$@$ "!<.:E"$!!$@$ 6&7$?.%&!"B, ). -
#.!.,.!!$@$ % *.9.!". )$,?.8!.@$ -.,BE& ).#.8 
%:?;9.!".- )&E".!*& % ",,?.8$%&!"., $*:&6 $* 
+9&,*"B % ",,?.8$%&!"". 

H$-)?.:,!$. ",,?.8$%&!". %:?;9&?$ % ,.7B 8" -
!&-"9.,:$. :?"!"9.,:$. !&7?;8.!"., &!&?"6 
#.6+?I*&*$% ?&7$#&*$#!'A (:?"!"9.,:"( &!&?"6 
:#$%" , )$8,9.*$- &*")"9!'A -$!$!+:?.&#$%, $7 -
C"( &!&?"6 -$9", 7"$A"-"9.,:"( &!&?"6 :#$%" , 
$)#.8.?.!".- $7C.@$ 7"?"#+7"!& " .@$ <#&:E"(, 
&?&!"!$%&B *#&!,&-"!&6& (OPJ), &,)&#&@"!$%&B 
*#&!,&-"!&6& (OKJ), *"-$?$%&B )#$7&) " "!,*#+ -
-.!*&?I!'A -.*$8$% ",,?.8$%&!"B (QR0 $#@&!$% 
7#;G!$( )$?$,*"). 

S*"$?$@"9.,:&B #&,G"<#$%:& 0> )#$%$8"?&,I 
-.*$8$- "--+!$<.#-.!*!$@$ &!&?"6& (01O) , 
",)$?I6$%&!".- *.,*-,",*.-' Human (T.#-&!"B) 
, $)#.8.?.!".- % :#$%" -&#:.#$% /SU-"!<.:E"" 
(IgM VCA, IgG EBNA), E"*$-.@&?$%"#+,!$( "!<.: -
E"" (V>/0) (IgM, IgG, &%"8!$,*I), /LT-1 (IgM, IgG), 
/TW-6 (IgG). X?B %'B%?.!"B X5H /SU, V>/, /TW-6 
",)$?I6$%&?" -$?.:+?B#!$-@.!.*"9.,:$. ",,?. -
8$%&!".: -.*$8 )$?"-.#&6!$( E.)!$( #.&:E"" 
(LV3) , )#"-.!.!".- !&7$#& #.&@.!*$% <"#-' 
ÇX5H-*.A!$?$@""È (3$,,"B). 

L#" )$,*+)?.!"" % ,*&E"$!&# %,.- 7$?I!'- !&6!& -
9&?&,I ,*&!8&#*!&B *.#&)"B, %:?;9&;C&B % ,.7B 
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!"#$%&'()* +%,-. (/ !%+-"0 &-1"+/02-, / $/2 -
,% 3 $%4%(-% 2Ð3 0(%* ("+./&'("* $%.!%+/$5+), 
0-%$/ 615, !+%!/+/$) !/$"7%(%$-4%#2"* - #-.!-
$"./$-4%#2"* (/!+/3&%(("#$-. 8" !"2/9/(-:. 
(/9(/4/&/#' /($-;/2$%+-/&'(/:, 0%9-($"2#-2/<- -
"((/: - 0%#%(#-;-&-9-+5=>/: #-;-&-9-+5=>/: 
$%+/!-:, ,/+"!"(-,/=>-% !+%!/+/$) - .%#$("% 
&%4%(-%. 8/<-%($) (% !"&54/&- 0"!"&(-$%&'(" 
#$-.5&:$"+"3 ?@A - 7&=2"2"+$-2"-0"3. 

A/.- ;)&- 3)0%&%() #&%05=>-% 7+5!!) 
(/;&=0%(-:: 1 -= "#("3(5= 7+5!!5 #"#$/3-&- 
50B0%$%*, !"&54/3C-% 3 "#$+)* !%+-"0 9/;"&%3/(-: 
(/+:05 #" #$/(0/+$("* 2".;-(-+"3/((5= 
$%+/!-= !+%!/+/$". D?@EFGA¨ (+?@A -H-2b # 
/($-"2#-0/($/.- Ð 3-$/.-(/.- E - I). I+%0- 
;"&'()1 1 - * 7+5!!) 0%$- "$ 3 0" 6 &%$ #"#$/3-&- 
58% (29 4%&"3%2), "$ 7 0" 11 &%$ Ð 42% (21 4%&"3%2). 

!"#$% & &'()*+#" '# 3 ,' 6 -"# .*(.*/*- -
+$ 0123456¨ 7899'(:#'):: )";#*-<.=" 
500>#=+.>?3, * + 7 ,' 11 -"# Ð 0123456¨ 7899' -
(:#'):: )";#*-<.=" 1 %-. ?3 ,&* )*(* & ,".< 
+ :.#")&*-'% 12 /*+'& 9)','-@:#"-<.'+#<A 
10>,."B, ,'9'-.:#"-<.' ; +#*.,*)#.'B #")*9:: 
: )";#*-<.=% +899'(:#'):$% '.: 9'-8/*-:  
0123456¨ C"-<, ;'#')=B .*.'+:-+$ .* +-:(: -
+#=" 'D'-'/;: %:.,*-:. : .'+'&=E E','& ,&* 
)*(* & +8#;: & #"/".:" 10 ,."B. 

G#("3/(-:.- 0&: 3"9.",("7" (/9(/4%(-: !+%!/ -
+/$/ D?@EFGA¨ I5!!"9-$"+-- +%2$/&'()% 3 !" -
3)C%(()1 0"9-+"32/1 !"#&5,-&- -##&%0"3/(-:, 
!+"3%0%(()% 7+5!!"* 54%()1 !"0 +52"3"0#$3". 
!+"J%##"+/ K.A. L/9/(2"3"* - !+"J%##"+/ ?.A.BM/ -

1/+"3"*, !"0$3%+,0/=>-% ;"&%% 3)+/,%(()* 
2&-(-4%#2-* - -..5("&"7-4%#2-* NJJ%2$ !+- -# -
!"&'9"3/(-- ("3"7" +%,-./ 0"9-+"3/(-: +?@A -
H-2b [15]. 

8/<-%($) 2 - * "#("3("* 7+5!!) (35 4%&"3%2) !"&5 -
4/&- 3 "#$+)* !%+-"0 9/;"&%3/(-: #$/(0/+$(5= 
$%+/!-= - !+%!/+/$ D?@EFGA¨ !" $"* ,% #1%.% - 
3"9+/#$("* 0"9-+"32%, (" $"&'2" 3 3-0% +%2$/&' -
()1 #5!!"9-$"+-%3. I+%0- ;"&'()1 2 - * 7+5!!) 
0%$- +/#!+%0%&-&-#' #&%05=>-. ";+/9".: "$ 3 0" 
6B&%$BÐ 57,14% (20 4%&"3%2), "$ 7 0" 11 &%$ Ð 42,86% 
(15B4%&"3%2). 

D 3-= 7+5!!5 (#+/3(%(-:) 3"C&- 30 4%&"3%2, !"&5 -
4/3C-% 3 "#$+)* !%+-"0 9/;"&%3/(-: $"&'2" #$/( -
0/+$(5= $%+/!-= (!/$"7%(%$-4%#25= - #-.!$" -
./$-4%#25=), -9 (-1 0%$- 3 3"9+/#$% "$ 3 0" 6B&%$ 
#"#$/3-&- 56,6% (17 4%&"3%2), "$ 7 0" 11 &%$ Ð 43,4% 
(13 4%&"3%2). I+%0- ;"&'()1 0/(("* 7+5!!) 0%$- 
3 3"9+/#$% "$ 3 0" 6 &%$ #"#$/3-&- 53,3% (16 4%&"-
3%2), "$ 7 0" 11 &%$ Ð 46,7% (14 4%&"3%2). O(/&-9 7%(-
0%+("* #$+52$5+) !/<-%($"3 !"93"&-& 3):3-$' 
!+%";&/0/(-% &-< .5,#2"7" !"&/ (64%), 0%3"42- 
#"#$/3-&- &-C' 36%. M/;"+ ;-"&"7-4%#2"7" ./ -
$%+-/&/ !+"3"0-&#: (/ 4Ð7 - * 0%(' "$ (/4/&/ 9/ -
;"&%3/(-:. P+5!!) (/;&=0%(-: J"+.-+"3/&-#' 
.%$"0". #&54/*("* 3);"+2- !" .%+% !"#$5!&%(-:  
;"&'()1 3 #$/<-"(/+ - ;)&- #"!"#$/3-.) !" 
3"9+/#$5, #+"2/. +/93-$-: 9/;"&%3/(-: - J"+ -
.% $:,%#$- ?L. D#% !/<-%($) 1"+"C" !%+%("#- -
&- ";% &%2/+#$3%(()% J"+.) 2".;-(-+"3/(("7" 
!+"$-3"3-+5#("7" - -..5("$+"!("7" !+%!/+/$/  
D?@EFGA¨. 8";"4()1 NJJ%2$"3 3):3&%(" (% ;)&". 

F%95&'$/$) .("7"4-#&%(()1 -##&%0"3/(-* 5;%0- -
$%&'(" #3-0%$%&'#$35=$ " (/+5C%(-- -($%+J%+" -
("3"7" 93%(/ -..5(("* #-#$%.) !+- ?L 5 0%$%*. 
?#1"0: -9 N$"7" (/.- ;)&" !+"3%0%(" -##&%0"3/ -
(-% #!"($/(("* !+"052<-- ?@A -H - ?@A -Q ."(" -
(52&%/+/.- 2+"3- 5 30 !/<-%($"3 # ?L. 

R+"3%(' #!"($/(("* !+"052<-- ?@A -H - ?@A -Q 
!+"3"0-&#: .%$"0". $3%+0"J/9("7" -..5("J%+ -
.%($("7" /(/&-9/ # !+-.%(%(-%. #""$3%$#$35= -
>-1 (/;"+"3 +%/7%($"3 !+"-93"0#$3/ MOG ÇD%2 -
$"+ -S%#$È (F"##-:). D 2/4%#$3% 2"($+"&'("* 7+5!!) 
;)&- ";#&%0"3/() 24B !+/2$-4%#2- 90"+"3)1 +% -
;%(2/, #"!"#$/3-.)% !" !"&5 - 3"9+/#$5. T".!&%2# -
(/: $%+/!-: !/<-%($"3 "#("3()1 7+5!!, 7+5!!) 
#+/3(%(-: - 2"($+"&'("* 7+5!!) (/ .".%($ "; -
#&%0"3/(-: -#2&=4/&/ (/9(/4%(-% /($-;-"$-2"3 - 
0+57-1 -..5("."05&:$"+"3. 

I$/$-#$-4%#25= ";+/;"$25 !"&54%(()1 0/(()1 
!+"3"0-&- # !".">'= !/2%$/ !+-2&/0()1 !+" -

D-+5# U!C$%*(/ Ð 
S/++ :3&:%$#: !+%0 -
#$/3-$%&%. "(2"7%( -
()1 VAT - #"0%+,/>-1 
3-+5#"3, - 0-/!/9"( 
"(2"&"7-4%#2-1 9/;" -
&%3/(-*, /##"<--+" -
3/(()1 # (-., !"#$" -
:((" 53%&-4-3/%$#:
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!"#$$ Statistica v. 6.0 (StatSoft, Inc., %&'). ()*+#,*- 
./0*1-+23-,,45 )"*6,#./3 347/".* )"/*63/8*0* 
+ )/$/9:; )/8+1-2# $-8*#,4 (<-) * *,2-".3#" -
2*0:,/!/ "#6$#5# 3 3*8- 25 * 75 )"/=-,2*0-> (?25 
* ?75). %2#2*+2*1-+.@; 6,#1*$/+2: "#60*1*> $-A8@ 
)/.#6#2-0B$* ,-6#3*+*$45 347/"/. /=-,*3#0* )/ 
,-)#"#$-2"*1-+./$@ U-."*2-"*; <#,,# Ð C*2,*. 
%2#2*+2*1-+.@; 6,#1*$/+2: "#60*1*> $-A8@ )/.# -
6#2-0B$* 6#3*+*$45 347/"/. /=-,*3#0* )/ ,-)# -
"#$-2"*1-+./$@ D-."*2-"*; E*0./.+/,#. ?#60*1*B 
+1*2#0* 6,#1*$4$* )"* " < 0,05.

!"#$%&'(') *++%",-.(/*0 * *1 
-2+$3,"/*"

F)*8-$*/0/!*1-+.*> #,#$,-6 3 )/8#30B;9-$ 
7/0:G*,+23- +0@1#-3 ,- @8#0/+: @+2#,/3*2:, )/ -
+./0:.@ *63-+2,/, 12/ /+,/3,4$* *+2/1,*.#$* 
*,H*=*"/3#,*B B30B;2+B ,- +2/0:./ 7/0:,4- 
/+2"4$*, +./0:./ 5"/,*1-+.*$* H/"$#$* IEJ, 
#K2#.A- ,/+*2-0* !-")-+-3*"@+/3. 

L/0-- )/0/3*,4 7/0:,45 + J< (69,3% Ð 79 1-0/3-.) 
*$-0* /2B!/9-,,4> )"-$/"7*8,4> H/,: 1#+24- 
(?EJ 3 #,#$,-6- @ 33,04% )#=*-,2/3 (38K1-0/3-.), 
#00-"!*1-+.*- 6#7/0-3#,*B Ð @ 25,2% (29K1-0/3-.), 
5"/,*1-+.#B )#2/0/!*B 0/"-/"!#,/3 *$-0# $-+2/ 
@K77,3% (80 1-0/3-.). 

!"#$%&%'((' )*%(%+,-)#. )#"/%(# 01 2# -
"#)/,"%34,/-. 5'*%'"6#(('-/78 5'"#9, -
(%: %; -)*#$<=#,/-. %3 '>?,%(@,)&%'(('6', 
*%A@'5"'*%@,"#/%=('6' -%($"'A'=, /'( -
3%**%/#, 6,5#/'-5*,('A,6#*%%, = ".$, -*4 -
+#,=;Ð  B)3#(/,A< % -=','>"#3(<2 %3A,(,(%: 
6,A'6"#AA<. 

E 7/0:G*,+23- +0@1#- (79,1% Ð 91 1-0/3-.) @ ,#70; -
8#-$45 ,#$* 7/0:,45 6#7/0-3#,*- ,#1*,#0/+: 
/+2"/, + )/8M-$# 2-$)-"#2@"4 2-0# 8/ H-7"*0: -
,45 =*H", )/B30-,*B +*$)2/$/3 *,2/.+*.#=** 
*K "#63/"#1*3#,*B )/0,/> .0*,*1-+./> .#"2*,4 
.K ./,=@ ,-8-0*. N"-/70#8#;9-- 7/0:G*,+23/ 
)#=*-,2/3 (73,9% Ð 85 1-0/3-.) )/+2@)#0* 3 +2#=* -
/,#" 3 2-1-,*- )-"3/> ,-8-0* /2 ,#1#0# "#63*2*B 
6#7/0-3#,*B. N/68,-- )/+2@)0-,*- 3 +2#=*/,#" 
(,# 32/"/> ,-8-0-) 740/ /2$-1-,/ @K26,1% 7/0: -
,45 (30 1-0/3-.). 

O-+$/2"B ,# ,-./2/"4- 2"@8,/+2* .0*,*1-+./> 
8*#!,/+2*.* J< ,# "#,,*5 +2#8*B5 6#7/0-3#,*B, 
7/0-- 1-$ @ 2"-2* 7/0:,45 (38,3% Ð 44 1-0/3-.) 
3K,#)"#30-,** 3 +2#=*/,#" 63@1#0 8*#!,/6 ÇJ<È. 
EK /+2#0:,45 +0@1#B5 *$-0* $-+2/ /G*7/1,4- 
8*#!,/64, 2#.*- .#. 2/,6*00*2 (45,2% Ð 52 1-0/ -
3-.) * (?EJ (15,7% Ð 18 1-0/3-.). 

(79#B *,2/.+*.#=*B )"/B30B0#+: @ 3+-5 8-2-> 
@5@8G-,*-$ +#$/1@3+23*B, )/B30-,*-$ +0#7/+2*, 
,-8/$/!#,*B, +,*A-,*-$ #))-2*2#. C 100% 7/0: -
,45 /2$-1#0/+: )/34G-,*- 2-$)-"#2@"4 2-0# /2 
+@7H-7"*0:,45 8/ H-7"*0:,45 =*H", )"* P2/$ 
)"/8/0A*2-0:,/+2: 0*5/"#8.* ./0-7#0#+: /2 3K8/ 
7 8,->. 

(8,*$ *6 )/+2/B,,45 +*$)2/$/3 6#7/0-3#,*B 
B30B0/+: )/"#A-,*- ,/+/!0/2/1,/> $*,8#0*,4 
(88,7% Ð 102 1-0/3-.#), + 1-$ * 740* +3B6#,4 34"# -
A-,,#B 6#0/A-,,/+2: ,/+# 7-6 /28-0B-$/!/, Ç5"# -
)B9--È 845#,*- 3/ +,-, !,@+#34> /22-,/. !/0/+#. 
C 79,1% (91 1-0/3-.) )#=*-,2/3 /2$-1#0#+: )#+2/6 -
,/+2: 0*=# * /2-1,/+2: 3-.. 

D/,6*00B",4> +*,8"/$ @ 3+-5 )#=*-,2/3 )"/B3 -
0B0+B ,#0*1*-$ !*)-"-$** "/2/!0/2.*, !*)-"2"/ -
H** ,-7,45 $*,8#0*,, 7@!"*+2/+2* 6#8,-> +2-,.* 
!0/2.*, 6-",*+2/+2* $B!./!/ ,-7#. C 80,9% (93K1- -
0/3-.#) 7/0:,45 740 8*#!,/+2*"/3#, 0#.@,#",4> 
2/,6*00*2, )0-,1#24> * )0-,1#2/-,-."/2*1-+.*> 
*$-0 $-+2/ @ 20,7% (24 1-0/3-.#). 

C 36,5% (42 1-0/3-.#) ,#70;8#-$45 ,#$* 7/0:,45 
3K$#6.- *6 "/2/!0/2.* ,# H0/"@ 740 /7,#"@A-, 6/ -
0/2*+24> +2#H*0/./.., @ 15,7% (18 1-0/3-.) Ð Q-!-$/ -
0*2*1-+.*> +2"-)2/./.., @ 1,7% (2K1-0/3-.#)KÐ !"*74 
"/8# Candida albicans, @ 46,1% (53 1-0/3-.#)KÐ 8"@!*- 
3/67@8*2-0* (=*2"/7#.2-", +*,-!,/>,#B )#0/1.#, 
!-$/H*0:,#B )#0/1.#, ),-3$/./..). 

R*$H/)"/0*H-"#2*3,4> +*,8"/$ .#. /8*, *6 
,#*7/0-- 5#"#.2-",45 )"*6,#./3 J< 740 34B30-, 
@ 3+-5 !/+)*2#0*6*"/3#,,45 3 +2#=*/,#" 8-2->. 
N"* P2/$ @ 21,7% (25 1-0/3-.) @+2#,/30-,/ ,#0* -
1*- !-,-"#0*6/3#,,/> 0*$H#8-,/)#2** + 3/30- -
1-,*-$ 3 )#2/0/!*1-+.*> )"/=-++ 5Ð6 !"@)) 0*$ -
H#2*1-+.*5 @60/3. C 24,4% (28 1-0/3-.) 7/0:,45 

?-6@0:2#24 $,/!/1*+ -
0-,,45 *++0-8/3#,*> 
@7-8*2-0:,/ +3*8- -
2-0:+23@;2 / ,#"@G- -
,** *,2-"H-"/,/3/!/ 
63-,# *$$@,,/> +* -
+2-$4 )"* J< @ 8-2->
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!"#$% "#&'% ()#$!*#+!# ,-."#,%) '%+.!$$/,+01 
$!"2%(.$%) 3% 1,5Ð2 &", ( 55,6% (644*#$%)#5-) Ð 3% 
3Ð44&" ) 3!-"#',#, ( 20% (234*#$%)#5-)4Ð 3% 5Ð6 &" 
) 3!-  "#',# ) &%*#'-+!! & ()#$!*#+!#" !4 .-3+# -
6#7+01 $!"2%(.$%). 8-3+#6#7+0# $!"2%(.$0 
9,#3&'-)$/$! &%:%7 Ç;#9%*5!È !$! Ç9-5#'0È <$- -
&'!*#&5%7 5%+&!&'#+;!!, 9,-5'!*#&5! :#.:%$#. -
+#++0# 9,! 9-$=9-;!!, &4%'#*+%&'=> 9%35%?+%7 
5$#'*-'5! )%5,(@ +!1 (.-4&*#' $!"2%&'-.-) !43# -
2%,"-;!#7 6#!. 

A,-5'!*#&5! ( )&#1 :%$=+01 :0$ )0/)$#+ @#9-'% -
$!#+-$=+07 &!+3,%". B&'-+%)$#+%, *'% ()#$!*#+!# 
,-."#,%) 9#*#+! 3% 3 &" !"#$% "#&'% ( 77,4% (89 
*#$%)#5) :%$=+01, 3% 5 &" Ð ( 17,4% (2 *#$%)#5-), :%-
$## 54&" Ð ( 3,5% (4 *#$%)#5-). B)#$!*#+!# ,-."#,%) 
9#*#+! ( 69,6% (80 *#$%)#5) 9-;!#+'%) &%9,%)% -
?3-$%&= ,-.)!'!#" ,#-5'!)+%@% @#9-'!'-. 

B)#$!*#+!# ,-."#,%) &#$#.#+5! %'"#*-$%&= ( 81,7% 
:%$=+01 (94 *#$%)#5-). C0/)$#+%, *'% ( 57,4% (664*# -
$%)#5) 9-;!#+'%) &#$#.#+5- )0&'(9-$- !.-9%3 5,-/ 
,#:#,+%7 3(@! +- 1 &", ( 12,2% (14 *#$%)#5)4Ð 3% 34&", 
( %&'-$=+01 Ð &)06# 3 &". B)#$!*#+!# ,-."#,%) 
&#$#.#+5! 9,%!&1%3!$% 9-,-$$#$=+% ()#$!*#+!> 
,-."#,%) 9#*#+!. A-$=9-'%,+%# ()#$!*#+!# ,-. -
"#,%) 9#*#+! ! &#$#.#+5! :0$% 9%3')#,?3#+% ,# -
.($='-'-"! B8D %,@-+%) :,>6+%7 9%$%&'!. 

E,#3! +-:$>3-#"01 +-"! :%$=+01 ) 18,3% (214*# -
$%)#5) &$(*-#) !"#$- "#&'% <5.-+'#"-, 5-5 9,- -
)!$%, &)/.-++-/ & 9,!#"%" -"9!;!$$!+- ! #@% 
-+-$%@%). F'"#*-$-&= 9%$!"%,2+-/, 9/'+!&'%-9- -
9($#.+-/, &$!)+-/, 9#'#1!-$=+-/ &09=, 5%'%,-/ &% -
9,%)%?3-$-&= .(3%" 5%?+01 9%5,%)%), +-$!*!#" 
<%.!+%2!$!! ) -+-$!.# 9#,!2#,!*#&5%7 5,%)!. 
A,%3%$?!'#$=+%&'= )0&09-+!/ &%&'-)$/$- %5%$% 
+#3#$!. 

C 5$!+!*#&5%" -+-$!.# 5,%)! ( +-:$>3-#"01 9- -
;!#+'%) ) %&',07 9#,!%3 .-:%$#)-+!/ ,#@!&',!,% -
)-$! $#75%;!'%. 3% 15 G 109/$ ) 70,5% (814*#$%)#5) 
&$(*-#), 3% 30 G 109/$ Ð ( 26,1% (30 *#$%)#5) :%$=+01, 
&)06# 30 G 109/$ Ð ( 3,47% (4 *#$%)#5-), 9,! <'%" 
&%3#,?-+!# 9-$%*5%/3#,+01 +#7',%2!$%) &%&'- -
)!$% 3,0 (1,0; 8,0) %, &%3#,?-+!# &#@"#+'%/3#,+01 
&+!.!$%&= 3% 22,00 (16,0; 29,0)4%. C 9,%'!)%9%$%?-
+%&'= &+!?#+!> 5%$!*#&')- @,-+($%;!'-,+01 5$# -
'%5 !"#$% "#&'% 9%)06#+!# &%3#,?-+!/ $!"2% -
;!'%) 3% 65,14(35,5; 75,0)4%. E%3#,?-+!# -'!9!*+01 
"%+%+(5$#-,%) 5%$#:-$%&= %' 2 3% 64%. E,#3+!7 
9%5-.-'#$= EFH :0$ +- (,%)+# 15,06 ± ± 5,02 ""/* 
&4"-5&!"-$=+0" 9%)06#+!#" 3% 464""/*. 

A,! !&&$#3%)-+!! :!%1!"!*#&5%@% -+-$!.- 5,%)! 
) %&',%" 9#,!%3# .-:%$#)-+!/ ( 62,6% (724*#$%)# -

5-) :%$=+01 +-:$>3-$!&= !."#+#+!/ ) )!3# 9%)0 -
6#+!/ -5'!)+%&'! 9#*#+%*+%-5$#'%*+01 2#,"#+ -
'%): IJK&,. 64,7 ± 29,62 L3/$, IEK&, 62,02 ± 23,33 L3/$ 
+- 2%+# +%,"-$=+%@% (,%)+/ :!$!,(:!+- (10,48 ± 
4,14 ""%$=/$). B 39,9% :%$=+01 (464*#$%)#5) ,#@!-
&',!,%)-$%&= 9%)06#+!# '!"%$%)%7 9,%:0, &,#3 -
+!7 9%5-.-'#$= '!"%$%)%7 9,%:0 &%&'-)!$ 5,02 ± 
2,94 L3. 

E,#3! +-:$>3-#"01 +-"! :%$=+01 +-!:%$## *-&'% 
3!-@+%&'!,%)-$!&= &,#3+#'/?#$0# 2%,"0 .-:%$# -
)-+!/ (70,5% Ð 81 *#$%)#5), '/?#$0# 2%,"0 )&',# -
*-$!&= ( 29,5% (34 *#$%)#5-) :%$=+01. M#@$-35%# 
'#*#+!# .-:%$#)-+!/ & ,-.)!'!#" %&$%?+#+!7 3! -
-@+%&'!,%)-+% +-"! +# :0$%. 

N$/ ,-&6!2,%)5! <'!%$%@!! DO +-"! :0$! !& -
9%$=.%)-+0 ',-3!;!%++0# "#'%30 3!-@+%&'!5!: 
DPI (%:+-,(?#+!# -+'!'#$ 5 CHQ, ROC, CAS-1, CST-
6 ) &0)%,%'5# 5,%)!), - '-5?# ARU (%:+-,(?#+!# 
NMV CHQ, ROC, CST-6 ) &$>+#, "%*#, 5,%)!).

B 86,1% (99 *#$%)#5) 9-;!#+'%) :0$! %:+-,(?#+0 
-+'!'#$- %&',%7 2-.0 CHQ-!+2#5;!! (IgM VCA). 
I+'!'#$- 5$-&&- IgM 5 ROC )0/)$/$! ) 32,2% (374*# -
$%)#5) &$(*-#). D+2!;!,%)-++%&'= CST-6 (IgG) &% -
&'-)!$- 28,4% (32 *#$%)#5-). 

A% ,#.($='-'-" +-6!1 +-:$>3#+!7, +- %&+%)-+!! 
%9,#3#$#+!/ !+3#5&- -)!3+%&'! &9#;!2!*#&5!1 
-+'!'#$ 5$-&&- IgG 5 ROC (&'-+%)$#+%, *'% ( 3#'#7 
+#.-)!&!"% %' )%.,-&'- '!9!*+07 &!"9'%"%5%" -
9$#5& DO "%?#' ,-.)!)-'=&/ 5-5 ) ,#.($='-'# 9#, -
)!*+%7 SCD, '-5 ! ## ,#-5'!)-;!!. I+-$!. !+3#5&- 
-)!3+%&'! IgG 5 ROC 9%5-.-$, *'% )0&%5%-)!3+0# 
-+'!'#$- 5$-&&- IgG 5 ROC )0/)$/$! *-W#, *#" 
+!.5%-)!3+0# (64,7 ! 35,3% &%%')#'&')#++%), *'% 
(5-.0)-$% +- ,#-5'!)-;!> ROCD. 
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!"#$%$&$'($ )*+ ,$#"$--.(#/-0. . 1#$2 3(0&0,( -
4$-5(2 -#$%62 "07.0&(&0 76#$,(-1#(#0.618 '(75/9 
46-101/ .(#/-$:(( . 0-1#0: "$#(0%$ ;<. )*+ =>? 
. -&9'$ .@A.&A&( . 1,3 #676 46B$, 4$: . 5#0.( (54,5% 
(62 4$&0.$56) ( 41,2% (47 4$&0.$5) -001.$1-1.$''0), 
)*+ C<= . -&9'$ Ð . 50,4% (57D4$&0.$5), . 10 .#$:A 
565 . 5#0.( Ð . 43,2% (49 4$&0.$5) -&/46$.. *(75(E 
/#0.$'8 03'6#/F$'(A )*+ =>? ( C<= . 5#0.(, .$ -
#0A1'0, -.A76' - #67.(1($: ;< .-&$%-1.($ #$651( -
.6G(( ('H$5G(0''0,0 "#0G$--6. 

I6G($'1@ .-$2 1#$2 ,#/"" 3@&( -0"0-16.(:@ "0 
J1(0&0,(4$-50E -1#/51/#$ ;<. K 30&8L$E 46-1( '6 -
3&9%6$:@2 30&8'@2 (:$&6 :$-10 :(5-1-('H$5G(A: 
-04$16'($ =>?-('H$5G(( ( C<=; / 39,1% (45D4$&0 -
.$5), C<= ( =MN-6 Ð / 19,1% (22 4$&0.$56), =>? + C<= 
+ =MN-6 Ð / 11,3% (13 4$&0.$5). 

*6:( /-16'0.&$'0, 410 / 30&8'@2 =>?-('H$5G( -
$E (:$&0 :$-10 7'64(1$&8'0$ -'(F$'($ -"0'16' -
'0E "#0%/5G(( ;O*-P :0'0'/5&$6#6:( 5#0.( 
"0 -#6.'$'(9 - "056761$&A:( / %$1$E 50'1#0&8 -
'0E ,#/""@. I#( (--&$%0.6'(( -"0'16''0E "#0 -
%/5G(( ;O*-Q :0'0'/5&$6#6:( 5#0.( / 30&8'@2 
=>?-('H$5G($E ( / %$1$E 50'1#0&8'0E ,#/""@ 
%0-10.$#'@2 01&(4(E "0 (--&$%/$:0:/ "#(7'65/ 
'$ .@A.&$'0. +#0:$ 10,0, / %$1$E . 0-1#0: "$#( -
0%$ ;<, .@7.6''0: =>?, '63&9%6$1-A -'(F$'($ 
50:"$'-610#'@2 .07:0F'0-1$E ('1$#H$#0'0.0 -
,0 7.$'6 (::/''0E -(-1$:@ (163&. 1). =@A.&$''@$ 
(7:$'$'(A -0 -10#0'@ -(-1$:@ ;O* / 30&8'@2 
;< $B$ #67 -.(%$1$&8-1./91 0 G$&$-003#67'0-1( 
"#(:$'$'(A "#$"6#616 ;O*-P2 - 76:$-1(1$&8'0E 
G$&89.

;-20%A (7 '6L(2 '63&9%$'(E / 30&8'@2 ;<, "0 -
&/46.L(2 50:3('(#0.6''/9 1$#6"(9 "#$"6#610: 
=;ORS!*¨ T/""07(10#(( #$516&8'@$ . -04$16'(( 
- M$&$: (0-'0.'6A ,#/""6 1), ( / 30&8'@2, "0&/46 -
9B(2 10&850 =;ORS!*¨ T/""07(10#(( #$516&8 -
'@$ (0-'0.'6A ,#/""6 2), "#( -#6.'$'(( - %$18:(, 
"0&/469B(:( 10&850 367(-'/9 1$#6"(9 (,#/""6 
-#6.'$'(A 3), "#0%0&F(1$&8'0-18 .-$2 5&('(4$-5(2 
-(:"10:0. 7630&$.6'(A 3@&6 %0-10.$#'0 50#04$ 
(163&. 2). 

! "#$%&'$%(, )*(%+*,&'$%, *(-'.#)/( $'/.#%( -
*#$, 0 2 .#1#, 2'$/'*,/3 '/#1#*'$,, "%' 0 4.322+ 
1 %+52+.#%3.# &'.5#*(1'0#*#$, &# 2 )&6 (4 ± 2,6) 
.#&,7+, "+5 0 4.322+ 2 (6 ± 1,6), ( &# 4 )&6 .#&, -
7+, "+5 0 4.322+ 3 (8 ± 2,1). 8 )+%+9 )03- '$&'0&:- 
4.322, 2'*3"#;<(- /#/ /'5=(&(.'0#&&3;, %#/ ( 
5'&'%+.#2(; 2.+2#.#%'5 !>?@ABC¨, / 3Ð4-5 

!"#$%"&'()$& 
*"#'#+%)*#,  
-.(/0"%'#1

2.3--4 n, 56). M ± 7 p

I$#(0% &(20#6%5(
1
2
3

50
35
30

4 ± 2,6
6 ± 1,6
8 ± 2,1

< 0,05

;'105-(56G(0''@E 
-('%#0:

1
2
3

50
35
30

5 ± 3,1
6 ± 2,6
8 ± 2,4

< 0,05

U',('6
1
2
3

50
35
30

5 ± 2,2
7 ± 1,8

9,5 ± 1,7
< 0,05

V61#/%'$'($ 
'0-0.0,0 %@26'(A

1
2
3

50
35
30

6 ± 1,5
8 ± 1,4
10 ± 1,8

< 0,05

M$"610:$,6&(A
1
2
3

50
35
30

8 ± 1,6
9 ± 1,4

12 ± 2,09
< 0,05

T"&$'0:$,6&(A
1
2
3

50
35
30

7 ± 3,2
8 ± 1,3
10 ± 1,6

< 0,05

;7:$'$'(A 
"056761$&$E 

"$#(H$#(4$-50E 
5#0.(

1
2
3

50
35
30

9 ± 2,1
10 ± 1,6
12 ± 1,7

< 0,05

;7:$'$'(A 
"056761$&$E 

3(02(:(4$-50E 
5#0.(

1
2
3

50
35
30

10 ± 5,1
12 ± 1,2

12 ± 0,83
< 0,05

!"#$%&" 2. !"#$%"&'()$& *+,"#-'./ 0"#'#-%)0#/ 
1*(23"%'#4 3 ,+3#)#5()$# ($ 1("6-+%5(4 $%*+1##

' Ð ()")%()%*+(,% -.()./+'01+ '"2$%*%3 4+5-6 
7.,"2")+$34% 6 7"&%+0)./ 8'677 1, 2 % 3.

!"#$%&" 1. 7(0+,+$%"# #'$%*8%*('(3(9( )$+$6)+ (19/59) 6 :("&'./ ;< (Me, P 25ÐP75)

8(*595$%"#
:('$.("&'5/ ;.3--5 (n = 24) <("&'4% (n = 30) p -( *.#$%.#= 

>5''5 Ð ?#$'#

>% @25Ð@75 >% @25Ð@75

;O*-P 54,55 42,22Ð66,22 29,15 21,82Ð34,95 # < 0,001

;O*-Q 133,05 116,65Ð193,85 128,95 118,65Ð178,07 Ð
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!"#$%& '()*+,- ")"./-)(!0 !%&(."1!#1-*, 2( -
31-)!3 %22*#-#, #(45% $%$ 1 46"22* !6%1,*,-3 
7#- !-&2#(&8 ,%')95%)-!0 5(!#(1*6,( 2(+:* 
(p;<;0,05).

<#%#-!#-.*!$- +,%.-&8& '8)( - 1(!!#%,(1 -
)*,-* ,(!(1(4( 58=%,-3: ,% 4 - 2 5,3 6%,0 -
/* 1 46"22%= 1 - 2 (6 ± 1,5 - 8 ± 1,4 5,3 !((#1*#-  

!#1*,,() 2( !6%1,*,-9 ! 46"22(> 3 (10; ± 
1,8) (p; <; 0,05). ?6(5():-#*)0,(!#0 !-, -
56(&% (!#6(4( #(,+-))-#% #%$:* !($6%#- -
)%!0 1 2Ð4,5 6%+% " 2%@-*,#(1, 2()".%1/-=  
ABCDEFG¨. !"# $%&' ( )&*+,-., /&*(0123#. 
4&')#,#"&51,,(2 %6"1/#2 (7"(//1 1), 8*#%6*+ -
,&9%+ 1,7#,&:,&7& /6"#&81 9&9%15#*1 5 ± 2,2;8,<, 
5 7"(//6 2 Ð 7 ± 1,8 8,< (" < 0,05), %&781 414 ( )&*+ -
,-. 7"(//- 3 (9"15,6,#<) <5*6,#< &9%"&7& %&, -
:#**#%1 9&."1,<*#9+ 8&9%&56",& 8&*+=6 Ð 9,5;± 
1,7;8,< (" <;0,05). 

H)-#*)0,(!#0 !-,56(&% )-&I%5*,(2%#-- - 
!2)*,(&*4%)--, $(#(68* (#6%:%9# 1 #(& .-!)* 
- %$#-1,(!#0 -&&",,(4( (#1*#%, #%$:* !($6%#- -
)%!0 1 1,5Ð2,5 6%+% (p < 0,05): " '()0,8= 46"228 1 
!2)*,(&*4%)-3 !(=6%,3)%!0 7 ± 3,2 5,3, 1 46"22* 
2 Ð 8 ± 1,3 5,3, " 2%@-*,#(1 46"228 3 "1*)-.*,-* 
!*)*+*,$- (#&*.%)(!0 5( 10 ± 1,6 5,3, 26- 7#(& 
7,8% (9 .*)(1*$) )&*+,-. )-*# 5-/#91,- 9 ,6:,1 -
0#%6*+,-' (56*#06,#6' 96*6:6,4#. 

>6/1%&'671*#< &%'601*19+ /"14%#0694# ( 596. /1 -
?#6,%&5 /"# /&9%(/*6,## 5 9%1?#&,1". @&4"136 -
,#6 "1:'6"&5 /606,# ,1)*281*&9+ ,1 8 ± 1,6 8,< 
5 7"(//6 1 # ,1 9 ± 1,4 8,< 5 7"(//6 2, %&781 414 5 
7"(//6 3 %&*+4& ,1 12 ± 2,09 8,<. A: $%&7& 9*68(6%, 
0%& " '()0,8= 51"= (!,(1,8= 46"22 !($6%J* -

!"#$%$&'() *+,--. n, $/0. M ± 1 (-+) 
-"0&,-('2))) M ± 1 (3 4)2$5)#')

p -" 
#+)&'+)6 
7+$0#'($ Ð

8"(()0$

B6C4&?#%-, 109/*
1
2
3

50
35
30

14,02 ± 4,58
11,85 ± 2,8

12,93 ± 5,56

8,02 ± 2,4
10,25 ± 2,17
13,96 ± 2,02

<0,05

@67'6,%&<86",-6 
,6C%"&D#*-, %

1
2
3

50
35
30

40,31 ± 19,01
37,7 ± 16,02
69,3 ± 11,06

38,04 ± 11,4
24,46 ± 6,23
27,15 ± 8,17

<0,05

B#'D&?#%-, %
1
2
3

50
35
30

39,45 ± 16,01
47,61 ± 19,04
85,7 ± 10,09

52,31 ± 10,9
67,29 ± 6,79
71,62 ± 9,43

<0,05

E%#/#0,-6 
'&,&,(4*61"-, %

1
2
3

50
35
30

16,88 ± 9,21
13,06 ± 4,51
15,01 ± 2,43

2,07 ± 0,21
5,87 ± 1,04
13,07 ± 1,43

<0,05

@FG, ''/0
1
2
3

50
35
30

13,29 ± 8,4
9,07 ± 4,01
15,06 ± 5,02

8,93 ± 5,27
10,94 ± 2,78
16,01 ± 3,47

<0,05

!"#$%&" 3. !"#$%$&'() $*$()%$ +',)-',).'/#"0 #,"1) 2 3"(4*56 )*-'#7)"**58 8"*"*2#('"%"8 1 9)*$8)#' 
%$3"('1$*):

' Ð ()")%()%*+(,% -.()./+'01+ '"2$%*%3 4+5-6 7.,"2")+$34% 6 7"&%+0)./ 8'677 1, 2 % 3.
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!"#$%&%'( / !"#$%&%'(

)* ! +,-. /*01,2 

!"# $%&'#$() *#+#!" *$(",-(."/( ) 1,5Ð2 $%&% 
01,2$## *( ,$%)!#!"3 , .#24'" 5(!2$(/4!(6 
7$8**1 (p < 0,05). 9#2)#$24 !%0/3.%#'1- !%'" 
*%:"#!2() (25,21% Ð 29 +#/()#5) 01/" )1*",%!1 
"& ,2%:"(!%$% , 7#*%2('#7%/"#6, "& !"- 21;+#/( -
)#5 (2!(,"/,< 5 7$8**# 3. 

!"#$%&'% ('&)*'+' &,-*).'")/'' -%"#.01)1,2 
.)3,-)1,-&,4, '55.%(,2)&'6 # 7)/'%&1,2 5 !8 
1)+9% 2:62'., ")2'5'*,510 ,1 ,3;%*) 7-,2,(' -
*,< 1%-)7'' (1)3.. 3). 

!" 1)3.'/: 3 2'(&,, $1, )35,.=1&,% +,.'$%512, 
.%<+,/'1,2 (,51,2%-&, 3:51-%% &,-*).'", -
2).,50 # (%1%< 4-#77 1 ' 2 (- < 0,05) 2 ,1.'$'% ,1 
3,.0&:>, 7,.#$)2?'> 1,.0+, 7)1,4%&%1'$%5+#= 
1%-)7'=. @51)&,2.%&, 1)+9%, $1, # (%1%< 4-#77: 
3 3,.%% (.'1%.0&, 5,>-)&6.56 .'*A,*,&,/'1,", 
,7-%(%.6.'50 )1'7'$&:% *,&,&#+.%)-:.

B-' )&).'"% 3',>'*'$%5+'> 7,+)")1%.%< +-,2' 
(1)3.. 4) 7-' 7,51#7.%&'' 2 51)/',&)- 2, 25%> 1-%> 
4-#77)> ,1*%$).,50 #*%-%&&,% 7,2:?%&'% CDE, 
CFE ' 1'*,.,2,< 7-,3:. B-'G2:7'5+% 7,2:?%& -
&:% "&)$%&'6 CDE 2 4-#77% 1G5,>-)&6.'50 1,.0+, 
# 3,47% (4 $%.,2%+)) 7)/'%&1,2, 2 4-#77% 2 Ð # 7,8% 
(9 $%.,2%+), 2 4-#77% 3 Ð # 14,7% (17 $%.,2%+) (%1%<, 
$1, #+)":2)%1 &) 51)1'51'$%5+' "&)$'*:% -)".' -

$'6 *%9(# 4-#77)*'. B,2:?%&&:% "&)$%&'6 CFE 
7-' 2:7'5+% -%4'51-'-,2).'50 $)H% 2 4-#77% 3 
(20,8% Ð 24 $%.,2%+)) 7, 5-)2&%&'= 5 3,.0&:*' 
4-#77: 1G(5,21% Ð 6 $%.,2%+). B,+)")1%.' 1'*,., -
2,< 7-,3: 1)+9% 3:.' #*%-%&&, 7,2:?%&: 7-' 
7,51#7.%&'' # (%1%< 25%> 1-%> 4-#77, &, 2:-)9%& -
&:> -)".'$'< I1,4, 7,+)")1%.6 ,3&)-#9%&, &% 
3:., (p J 0,05).  

= :#/(' 8 .#2#6, *(/8+%)>"- )'#,2# ,( ,2%! -
.%$2!(6 2#$%*"#6 *$#*%$%2 =?@ABCD¨ E8**( -
&"2($"" $#52%/4!1# ) ,(+#2%!"" , =?@ABCD¨ 
F#/#', ,$#.!"6 5(65(-.#!4 ,(,2%)"/ 9,42 ± 2,09 
.!<, ) 7$8**# *(/8+%)>"- ,( ,2%!.%$2!(6 2#$% -
*"#6 2(/45( =?@ABCD¨ E8**(&"2($"" Ð 10,94 ± 
1,57 5(65(-.!<, 2(7.% 5%5 ./"2#/4!(,24 *$#01 -
)%!"< ) ,2%:"(!%$# 0(/4!1- 7$8**1 ,$%)!#!"< 
01/% .(,2()#$!( 0(/4># " ,(,2%)"/% 12,61 ± 2,14 
.!< ($ < 0,05).

!"#$%&'()'

K:5,+)6 $)51,1) '&A'/'-,2)&'6 4%-7%5-2'-# -
5)*' (%15+,4, &)5%.%&'6, '**#&,5#7-%55'2&:% 
52,<512) 2,"3#('1%.%<, 2,"*,9&,510 A,-*'-, -
2)&'6 >-,&'$%5+,4, 1%$%&'6 ")3,.%2)&'6 ,7-% -
(%.6=1 &%,3>,('*,510 5,2%-?%&512,2)&'6 1% -
-)7'' ,51-,4, 7%-',() !8. @G(%1%< 3Ð6 ' 7Ð11G.%1, 

*+,-.-/012 345667 n, -89. M ± : (642 
6+9/5610;22) M ± : (< =2;->2,0)

p 6+ 
,42/042? 
# 4-9,01- Ð 

@+1129-

L3H'< 3'.'-#3'&, 
*,.0/.

1
2
3

50
35
30

8,24 ± 5,14
9,42 ± 5,54
8,78 ± 4,93

8,95 ± 4,93
9,54 ± 4,3

10,45 ± 5,56
J 0,05

CFE, M(/. (&,-*) Ð (, 
48GM(/.)

1
2
3

50
35
30

76,86 ± 42,33
81,09 ± 21,87
57,29 ± 12,03

46,24 ± 21,32
58,73 ± 19,7
71,9 ± 14,06

< 0,05

CDE, M(/. (&,-*) Ð (, 
36GM(/.)

1
2
3

50
35
30

63,88 ± 50,08
67,99 ± 43,84
73,18 ± 54,52

30,88 ± 14,78
38,01 ± 15,04
55,7 ± 10,09

< 0,05

E'*,.,2)6 7-,3), MN 
(&,-*) Ð (, 4 MN)

1
2
3

50
35
30

4,76 ± 3,31 
5,02 ± 1,49
4,02 ± 0,97

3,76 ± 2,94
4,32 ± 1,52
5,01 ± 1,6

J 0,05

!"#$%&" 4.  !"#$%$&'() *)"+),)-'.#"/" $0$()%$ #1"2) 3 *"(405+ )06'#7)"005, ,"0"03#('"%", 2 8)0$,)#' 
%$*"('2$0)9

' Ð ()")%()%*+(,% -.()./+'01+ '"2$%*%3 4+5-6 7.,"2")+$34% 6 7"&%+0)./ 8'677 1, 2 % 3.
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!"#$%&#'%&
1.  !"#"$"% &.'., ()"*"$ &.+.  /// ',*-,.-$/*0.12, /13,#4// 0 5,6,% / *"5/6,7,%. Ð !.: "#$%& '%&(%#)*+#',-. ,-$/0$,%1&2. Ð 

2014. Ð 256 '. 

2.  89.2:"$9 (.!., !9;#/19 <.&., '97/:=>1"$ ?.@., A,697/,$9 B.C.  /// +13,#4/"112% :"1"10#7,"= 0 5,6,%, 9.."4//*"$9112% 

. $/*0.9:/ ),*-,.9 4-)" / 5-)" 6/-"$ // +13,#4/"112, D"7,=1/. Ð 2012. Ð 10 (3). Ð 44Ð7. 

3.  +.9#"$ E.&., &*F/-"$9 (.+., +.9#"$ G.E.  /// ',*-,.-$/*0.12, /13,#4// H,7"$,#9. Ð 345.: 36#78*%. Ð 2013. Ð 670 c. 

4.  I9*/-"$9 (.E., !9D9H,1#" +.E.  /// ',*-,.-$/*0.12, /13,#4// / /13,#4/"112% :"1"10#7,"= ("D="* 7/6,*960*2) // 91& -

$(8 *$:#,%-8-)**. Ð 2013. Ð 5 (2). Ð 5Ð13. 

5.  JK1>,$9 A.<., B"3*"1"$9 L.E.  /// +13,#4/"112% :"1"10#7,"=: M6/"7")/H,.#/, 39#6"*2, -*"D7,:2 5/9)1".6/#/ / 7,H, -

1/> (190H12% "D="*) // E,.61/# 1"$2F :,5/4/1.#/F 6,F1"7")/%. Ð 2014. Ð 21 (3). Ð 184Ð90. 

6.  !"#"$"% &.'.  /// ',*-,6/H,.#/, /13,#4// #9# $,50N/% 39#6"* 3"*:/*"$91/> /::01"5,3/4/6"$ $ 5,6.#": $"=*9.6, // 

O-/5,:/"7")/> / /13,#4/"112, D"7,=1/. Ð 2007. Ð 6. Ð 34Ð8.

7.  ?"F7"$9 P.&., Q"-"$9 <.&., R0%#"$9 8.+., S#/:"$9 E.L., @/19#"$9 T.E., Q,6*"$9 (.+. /// +13,#4/"112% :"1"10#7,"= 0 5,6,%: 

"."D,11".6/ 6,H,1/> =9D"7,$91/> $ =9$/./:".6/ "6 $/5"$ -*"6/$"$/*0.1"% 6,*9-// // C0*197 /13,#6"7")//. Ð 2017. Ð 9 

(3). Ð 67Ð74. DOI: 10.22625/2072-6732-2017-9-3-67-74 

8.  Bagni R., Whitby D. /// Age of infection and risk of virally associated cancers: new clues to an old puzzle // J Infect Dis.;Ð 2012 Mar 

15. Ð 205 (6). Ð 873Ð4. DOI: 10.1093/infdis/jir871 

9.  Liu P., Fang X., Feng Z., Guo Y.M., Peng R.J., Liu T. et al.  /// Direct sequencing and characterization of a clinical isolate of EpsteinÐ

Barr virus from nasopharyngeal carcinoma tissue by using next-generation sequencing technology // J. Virol.;Ð 2011 Nov. Ð 85 

(21).;Ð 11291Ð9. DOI: 10.1128/JVI.00823-11 

10.  Claire Simon K., Schmidt H., Loud S., Ascherio A.  /// Epstein-Barr virus candidate genes and multiple sclerosis. Mult Scler Relat 

Disord // 2015 Jan Ð 4 (1). Ð 60Ð4. DOI: 10.1016/j.msard.2014.10.003 

11.  Gustavsen M.W., Page C.M., Moen S.M., Bj¿lgerud A., Berg-Hansen P., Nygaard G.O. et al.  /// Environmental exposures and the risk 

of multiple sclerosis investigated in a Norwegian case-control study // BMC Neurol. Ð 2014 Oct 3. Ð 14. Ð 196. DOI: 10.1186/ s12883-

014-0196-x  

12.  80*69."$9 L.@., I9#/19 A.&., +##,. L.&.  /// +=:,1,1/, H0$.6$/6,7U1".6/ 7,%#"4/6"$ -,*/3,*/H,.#"% #*"$/ # /16,*3,*" -

10 Ð V2 in vitro 0 5,6,% . /13,#4/"112: :"1"10#7,"=": // +13,#4/> / /::01/6,6. Ð  2017. Ð 7 (1). Ð 85Ð90. DOI: 10.15789/2220-

7619-2017-1-85-90 

13.  (*;"$ W.+., 8/.,7,$ <.+.  /// +16,*3,*"12 / /F /150#6"*2 // !.: <=>?@A-!#B*(, 2005. Ð 368 '. 

14.  8,67/1.#/% B.&., B/:D/*4,$ &.B. /// X/6"#/12 // 345.: C-8*($%, 2008. Ð 550 c.  

15.  R,D"69*,$9 J.&., E2Y7"$9 (.A., P9F9*"$9 +.A., P9-7961/#"$ &.L. /// J,*9-/> )*/--9 / ".6*2F *,.-/*96"*12F /13,#4/% 0 

5,6,% . /=:,1,112: .".6">1/,: =5"*"$U> // @,Y5019*"512% Y0*197 -,5/96*//, 9#0;,*.6$9 / )/1,#"7")//. Ð 2013. Ð 3 

(2). Ð 44Ð48.

6-81+(DE*F ,-G68#,'$10 %#&(6*0 &HCI-J-2b 
(KHCLA>I¨), -%G#+#$- 5-8## 52'%&-# *'+#M$- -
D#$*# -'$-D$2F ,8*$*+#',*F 6&-ND8#$*. H! 
($-&G(8*M(7*N %#G6#&(%1&2 %#8(, ,16*&-D($*# 
'*G6%-G-D *$%-,'*,(7**, 8*G:-6&-8*:#&( -
%*D$-)- '*$B&-G(, ND8#$*. -'%&-)- %-$M*88*%( 
* (B#$-*B*%(, )#6(%-'68#$-G#)(8**), $-&G( -
8*M(7*N 6-,(M(%#8#. -5O#)- * 5*-F*G*+#',- -
)- ($(8*M( ,&-D*, +%- 6&*D#8- , '1O#'%D#$$-G1 
'-,&(O#$*0 D&#G#$* 6&#52D($*N 6(7*#$%-D D 
1'8-D*NF '%(7*-$(&(. 

E2."#9> M33,#6/$1".6U / D,="-9.1".6U #": -
-7,#.1")" /.-"7U="$91/> -*,-9*969 E+W(Z<A¨ 
(*+WA-V-2b $ ."H,691// . $2."#"9#6/$12:/ 
916/"#./59169:/ $/69:/19:/ ( /[B) $[$/5, *,# -
697U12F .0--"=/6"*/,$ / ),7> -"=$"7>K6 *,#" -
:,15"$96U ,)" $#7KH,1/, $ 6,*9-/K ".6*")" -, -
*/"59 +@ 0 5,6,%.

P 5-8Q$2F H!, 6-81 -
+(DE*F ,(, ,-G5*$* -
&-D($$10, %(, * G-$- -
%#&(6*0 6&#6(&(%-G 
KHCLA>I¨, B-'%-D#& -
$- '-,&(%*8('Q 6&- -
B-8R*%#8Q$-'%Q D'#F 
,8*$*+#',*F '*G6%- -
G-D M(5-8#D($*N 
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!.". "#$%&'#( 1, !. ". #., $%&'())&% *+'(!%, !(-)*./ .#'(*0.&##,/ 1&2(3#(4; ).'. *+,+'-#(+ 1,  
!. ". #., $%&'())&%, 3+5. *+'(!%&4 !(-)*./ .#'(*0.&##,/ 1&2(3#(4;  ../. *+0-#(+ 2, *. ". #., 3+". 62+5#&6& 

5%+7+; #... /1*.'+ 1, +)$.%+#- *+'(!%, !(-)*./ .#'(*0.&##,/ 1&2(3#(4;  1.2. -#(+)3 1, *2.#.7()*.4 

&%!.#+-&% *+'(!%, !(-)*./ .#'(*0.&##,/ 1&2(3#(4
1 '61& 8 !$&  9%&)).4)*+: "(!.0.#)*+: +*+!(".: #($%(%,5#&6& $%&'()).&#+2;#&6& &1%+3&5+#.:< 

" .#3!%+5+ %&))..
2 6183 9! (-)*+: 6&%&!)*+: *2.#.7()*+: 1&2;#.0+ .". 3.+. 1+=2:(5&4 !3" <

 
$45674.  5 >?@?AB C?D@EBFG HIJBFBFHK L@L LMB?CNFCOC, ?@L H OPJCD@MAFCOC IQBF@ HJJPFH?B?@ 
RDH DC?@QHDP>FCS HFTBLUHH, @ ?@LEB RCL@I@F@ LCDDBMKUHK JBEVP >?BRBFAW QGD@EBFFC>?H 
HJJPFCMCOHNB>LHX F@DPYBFHS H C>CZBFFC>?KJH LMHFHNB>LCOC ?BNBFHK I@ZCMBQ@FHK Q VB?>LCJ 
QCID@>?B. # @HZCMBB IF@NH?BMAFGB HIJBFBFHK UH?CLHFCQCOC >?@?P>@ >QKI@FG > RCQGYBFHBJ 
HF?BDMBSLHF@-1[, LC?CDGS KQMKB?>K J@DLBDCJ HF?CL>HL@UHH. * DCJB ?COC, RDH DC?@QHDP>FCS 
HFTBLUHH P VB?BS >FHE@B?>K PDCQBFA HFVPUHDCQ@FFGX HF?BDTBDCFCQ \ H ], N?C >MPEH? CZC>FCQ@FHBJ 
RDHJBFBFHK \2b-HF?BDTBDCF@, QXCVK^BOC Q >C>?@Q RDBR@D@?@ 5.'(%&# ¨, >CVBDE@^BOC ?@LEB 
@F?HCL>HV@F?G QH?@JHFG (  H ) . # @IF@NBFHB RDBR@D@?@ 5.'(%&# ¨ F@DKVP > Z@IH>FCS ?BD@RHBS, 
QLMWN@W^BS RDCZHC?HNB>LHB Y?@JJG 55 12 H LGG, Q LCJRMBL> MBNBZFGX JBDCRDHK?HS P VB?BS 
>_DC?@QHDP>FCS HFTBLUHBS RCIQCMKB? PMPNYH?A VHF@JHLP LMHFHLC-HJJPFCMCOHNB>LHX RCL@I@?BMBS, 
@ ?@LEB >CLD@?H?A Q 1,5 D@I@ LCMHNB>?QC >MPN@BQ &%5.  Q ?BNBFHB 6 JB>KUBQ L@?@JFB>?HNB>LCOC 
F@ZMWVBFHK RC>MB C>?DCOC RBDHCV@ I@ZCMBQ@FHK.

!"#$%&&#"'( ())*&&#+# 
#',%'- ( .//%0'(,&#"'1 
())*&#'%2-3((   
32( 2#'-,(2*"&#4 (&/%05((  
* 6%'%4

%_
C?@QHDP>F@K HFTBLUHK KQMKB?>K F@H-
ZCMBB N@>?CS RDHNHFCS VH@DBH Q VB?-
>LCJ QCID@>?B. $ C CUBFL@J `L>RBD?CQ 
5&3 , RD@L?HNB>LH L@EVGS DBZBFCL Q 
?BNBFHB RBDQGX ?DBX-RK?H MB? EHIFH 

RBDBFC>H? DC?@QHDP>FPW HFTBLUHW, FBI@QH-
>HJC C? D@>G H >CUH@MAFC-`LCFCJHNB>LCOC 
>?@?P>@ [1]. +L?P@MAFC>?A V@FFCS RDCZMBJG 
CRDBVBMKB?>K FB ?CMALC NDBIQGN@SFC YHDC-
LCS D@>RDC>?D@FBFFC>?AW DC?@QHDP>@ Q RCRP-
MKUHH, FC ?@LEB VCQCMAFC ?KEBMGJ ?BNBFHBJ 
I@ZCMBQ@FHK > D@IQH?HBJ `L>HLCI@ D@IMHNFCS 
>?BRBFH, F@DPYBFHS TBDJBF?@UHH POMBQCVCQ, 
VH>ZHCI@ LHYBNFHL@, QG>CLHJ DH>LCJ C>MCE-
FBFHS (OHRCQCMBJHNB>LHS YCL, RCD@EBFHB 
0#)  H RD.), @ ?@LEB QCIJCEFC>?AW QFP?DH-

ZCMAFHNFCOC HFTHUHDCQ@FHK, N?C RDHQCVH? 
L_ PXPVYBFHW >C>?CKFHK ZCMAFCOC H PQBMHNB-
FHW >DCLCQ BOC OC>RH?@MHI@UHH.

5 RDCQBVBFFCJ F@JH D@FBB H>>MBVCQ@FHH 
DC?@QHDP>F@K HFTBLUHK RDC?BL@M@ Q MBOLCS 
TCDJB P 9 ZCMAFGX (6,2%), Q >DBVFB?KEBMCS Ð 
P_ 119_ R@UHBF?CQ (82,1%) H Q ?KEBMCS TCDJB Ð 
P_17_VB?BS (11,7%). ! MH?BMAFC>?A MHXCD@VLH CL@-
I@M@>A VC>?CQBDFC JBFBB RDCVCMEH?BMAFCS 
RDH MBOLHX TCDJ@X I@ZCMBQ@FHK RC >D@QFBFHW 
>C >DBVFB?KEBMGJH H ?KEBMGJH Ñ 1,22 ± 0,83, 
2,32 ± 1,18 H 3,17 ± 1,07 >P?CL >CC?QB?>?QBFFC (D < 
<0,05 RC t-LDH?BDHW ) ?AWVBF?@). %QC?@ ?@LEB 
ZGM@ JBFBB RDCVCMEH?BMAFCS P ZCMAFGX > MBO-
LHJH TCDJ@JH C?FC>H?BMAFC R@UHBF?CQ > ?K-



 | 17!3 "#$%&' 2018

!"#$#%&' ($)*#+' ,+-%&' .+/(") [3]. 01%2." 
%$1"/)2)"#%" +3*#$%%&4 "/)2$)/5 6"!-"/, /65 -
32%%&7 / 1$7/)6+$4 -")26+-*/2 %2 +44*%%*8 
/+/)$4*, #)" 4",$) +4$)9 3%2#$%+$ 1(5 !"/($ -
1*8:$;" <"-4+-"62%+5 6%$.+=$#%&' !-"56 -
($%+7 32>"($62%+5, '-"%+32?++ +%<$.?++, $$ 
-$?+1+6"6, 2 )2.,$ 56(5)9/5 )-+;;$-"4 6"3 -
%+.%"6$%+5 2*)"+44*%%";" !"-2,$%+5 @AB. 
CD /6"8 "#$-$19, "!-$1$($%+$ "/">$%%"/)$7 
+44*%";$%$32 -")26+-*/%"7 +%<$.?++ !"36" -
(+) )$"-$)+#$/.+ ">"/%"62)9 6"34",%"/)9 %2 -
3%2#$%+5 +44*%"!-$!2-2)"6 1(5 ($#$%+5 1$ -
)$7 / E)+4 32>"($62%+$4.

!"# $"%&'# ()*#+,'# ),-#(.)), ,#/01)")2$ 
$% 3%)$4$5)), (0( 6&01)4$, 6&$%#(07% ,0 -$,# 
2#"%,$8 )229,$"96&#"")) + 1$<+?+)2 sIgA, 
.")"-&7 /653&62$)/5 / !2)";$%%&4+ + */("6 -
%"-!2)";$%%&4+ 4+.-""-;2%+3424+ .2. 6+ -
-*/%";", )2. + >2.)$-+2(9%";" !-"+/'",1$%+5 
+ !-$!5)/)6*$) +' 21;$3++ %2 E!+)$(+"?+)2' 
.+=$#%+.2 [4].

,$(&4+ <"-424+ "/)-"7 .+=$#%"7 +%<$.?++ 
(0AF) Ð 1,22 ± 0,66 !-")+6 2,05 ± ±0,96 /*)". (- < 
0,05). G+2-$5 1(+(2/9 1"/)"6$-%" 4$%9=$ !-+ 
($;.+' <"-42' 32>"($62%+5 !" /-26%$%+8 /" 
/-$1%$)5,$(&4+ + )5,$(&4+ <"-424+ Ð 2,0 ± 
1,0, 3,68 ± 1,62 + 4,64 ± 1,27 /*)". /"")6$)/)6$%%" 
(- < <0,01). H$)$"-+34 %2>(812(/5 !-+ "/4" -
)+#$/."4 )+!$ 1+2-$+ * 85,3% 1$)$7, )";12 .2. 
!-+ ")/*)/)6++ 1+2-$7%";" /+%1-"42 4$)$" -
-+34 6/)-$#2(/5 (+=9 * 27,7% >"(9%&'.

B"./+."3 / E./+."3"4 -23(+#%"7 /)$!$%+ -23 -
6+62(/5 * 79,8% 1$)$7 / "/4")+#$/."7 1+2-$$7 
+ )"(9." * 54,6% !2?+$%)"6 >$3 1+2-$+. CD 32 -
6+/+4"/)+ ") )"!+.+ !"-2,$%+5 @AB )"./+ -
."3 / E./+."3"4 #2:$ (6 75Ð80% /(*#2$6) ") -
4$#2(/5 !-+ ;2/)-"E%)$-+)2', )";12 .2. !-+ 
;2/)-+)2' ">$36",+62%+$ %2>(812("/9 -$,$ 
(* 55% >"(9%&'). C ?$("4 1(+)$(9%"/)9 0AF 
!-+ ($;.+' <"-42' /"/)26+(2 6 /-$1%$4 3,55 ± 
0,72 /*)"., #)" 1"/)"6$-%" ."-"#$ ")%"/+)$(9 -
%" /-$1%$)5,$(&' + )5,$(&' <"-4 Ð 5,18 ± 1,3 
+ 6,23 ± 1,09 /*)". /"")6$)/)6$%%" (- < 0,001). 
G"/)"6$-%" %2+4$%$$ !-"1"(,+)$(9%&4 ".2 -
32("/9 )$#$%+$ ;2/)-+)2 (3,8 ± 0,6 /*)".) !" 
/-26%$%+8 / ;2/)-"E%)$-+)"4 (5,2 ± 1,3 /*)"., 
-D< <0,05) [2].

0/%"6%&$ !2)";$%$)+#$/.+$ 4$'2%+34& -23 -
6+)+5 "/4")+#$/."7 1+2-$+ !-+ -")26+-*/%"7 
+%<$.?++ 6 %2/)"5:$$ 6-$45 '"-"=" +36$/) -
%&: !-54"$ ?+)"!2)+#$/."$ 1$7/)6+$ -")26+ -
-*/2 %2 E%)$-"?+)&, 6(+5%+$ E%)$-")"./+%2, 
6)"-+#%25 1+/2'2-+123%25 (;(26%&4 ">-2 -
3"4 (2.)23%25) %$1"/)2)"#%"/)9 + %2-*=$%+$ 
<*%.?+7 +%1+;$%%"7 4+.-"<("-& @AB, 6 !$- -
6*8 "#$-$19 .2/28:+'/5 /+%)$32 ."-")."?$ -

I" "?$%.24 E./!$-)"6 
C0J, !-2.)+#$/.+ 
.2,1&7 -$>$%". 
6 )$#$%+$ !$-6&' 
)-$'-!5)+ ($) 
,+3%+ !$-$%"/+) 
-")26+-*/%*8 
+%<$.?+8
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!"#$%&&#"'( )*&+,(#&(-#./&(0 (11*&&#2 
"("'%13 . 4%'"+#1 .#5-/"'% &% 6#5.#708' . 
4#79&#2 1%-% 5/:('('; "7(5("'*8 #$#7#<+* 
=>? ( #-@/&(51 -%$%&+/ . ,%7#1 #' .#54%2 -
"'.(0 6/'#@%&&3A 1(+-##-@/&(51#.. B#+/5/ -
&#, <'# &/ 6-#'09%&(( &%"+#7;+(A 7%' 6#"7% 
-#94%&(0 (11*&('%' #"'/%'"0 &%"#.%-C%& -
&31: * 4%'%2 +#7(<%"'.# 67/51#,('#., "(&'%5( -
-*8:(A sIgA, 6-($7(9/%'"0 + /&/7#@(<&#1* 6# -
+/5/'%78 * .5-#"73A '#7;+# + 2-1* @#4* 9(5&(, / 
"#4%-9/&(% 1*+#5/7;&#@# IgA Ð 7(C; + .#5-/"'* 
6Ð8 7%'.

D&/<('%7;&*8 -#7; . E7(1(&/,(( -#'/.(-* -
"/ ( 5/:('% #-@/&(51/ #' 6#.'#-&#@# (&)( -
,(-#./&(0 (@-/%' F-+7%'#<&32 (11*&('%'. 
B70G (5*<%&(0 -#7( 6%-.(<&3A 67/51/,('#(4 -
&3A 4%&4-('&3A +7%'#+ . (&(,((-#./&(( -% -
/+,(2 F-+7%'#+ $37( ("6#7;5#./&3 1#4%7( 
-#'/.(-*"&#2 (&)%+,(( in vitro ( in vivo * <%-
7#.%+/ ( 13C%2. H37# 6#+/5/&#, <'# 470 #6# -
"-%4#./&&#2 -#'/.(-*"#1 /+'(./,(( F-+7%'#+ 
in vitro ( #6#"-%4#./&&#2 I/J-(&'%-)%-#&#1 
/+'(./,(( F-+7%'#+ in vivo * 13C%2 " -#'/.( -
-*"&#2 (&)%+,(%2 &%#$A#4(1# 6-("*'"'.(% 
67/51/,('#(4&3A 4%&4-('&3A +7%'#+. >#7( -
<%"'.# "6%,()(<%"+(A /&'('%7 + -#'/.(-*"* 
+/+ . "3.#-#'+% +-#.(, '/+ ( . "7(5("'#2 #$# -
7#<+% +(C%<&(+/ 13C%2 $37# &%4#"'/'#<&31 
470 5/:('3 #' -#'/.(-*"&#2 (&)%+,(( . #' -
"*'"'.(% 67/51/,('#(4&3A 4%&4-('&3A +7%'#+ 
( I/J-(&'%-)%-#&#.. K%7#.%<%"+(A 67/51/,( -
'#(4&3A 4%&4-('&3A +7%'#+ $37# &%#$A#4( -
1#% ( 4#"'/'#<&#% +#7(<%"'.# 470 /+'(./,(( 
F-+7%'#+, (&4*,(-#./&&3A -#'/.(-*"#1. ?/+(1 

#$-/5#1, 1*+#5/7;&3% 67/51/,('#(4&3% 4%& -
4-('&3% +7%'+( "6#"#$&3 +-('(<%"+( .7(0'; 
&/ '%<%&(% -#'/.(-*"&#2 (&)%+,(( <%-%5 -/" -
6#5&/./&(% -#'/.(-*"/ ( 6#"7%4*8:*8 6-# -
4*+,(8 I/J-(&'%-)%-#&#., (1%8:(A "(7;&3% 
/4L8./&'&3% ".#2"'./ 470 @*1#-/7;&#2 5/:( -
'3 #' -#'/.(-*"&#2 (&)%+,(( [5].

F 4-*@#1 (""7%4#./&(( 6#+/5/&#, <'# . 5/:( -
'% E&'%-#,('#. 13C%2-"#"*&+#. #' -#'/.(-*"/ 
./9&*8 -#7; (@-/8' (&'%-)%-#&3 I '(6/ (I/J) ( 
III '(6/ (M), #$%"6%<(./0 /4/6'(.&32 (11*&&32 
#'.%' . +7%'+/A =>?. N-( E'#1 * 6#7#.#5-%73A 
13C%2 <*."'.('%7;&#"'; E&'%-#,('#. + (&'%- -
)%-#&/1 I '(6/ (I/J) $37/ &(9%, <%1 + (&'%-)% -
-#&/1 III '(6/ (M) [6].

!"#$%&'() )#'*+&#), ()-"./01(#/ "# %"02*3 -
)#%&, 1$4'$%.*1156 1$ 1*7" 8$-#"'"% %'"92*1 -
1"7" &++(11"7" "#%*#$ "'7$1&0+$. !4&(1 (5 
'/+(A 5/:('&3A 1%A/&(51#. 0.70%'"0 "(&'%5 
-#'/.(-*"#1 /&'/@#&("'/ (&'%-)%-#&#. Ð 
NSP1-6-#'%(&/, +#'#-32 .#54%2"'.*%' &/ +7% -
'#<&3% $%7+(, &%#$A#4(13% 470 6-#4*+,(( (& -
'%-)%-#&#., 6*'%1 -/5-*C%&(0 6-#'%/"#1 [7, 8].

N#1(1# @*1#-/7;&#@# 5.%&/, ./9&*8 -#7; 
.G 5/:('% #' -#'/.(-*"&#2 (&)%+,(( (@-/%' 
(G +7%'#<&32 (11*&('%'. F E+"6%-(1%&'% &/ 
13C/A, 6-#.%4%&&3A +('/2"+(1( *<%&31(, 
*"'/&#.7%&#, <'# &%5-%73% NK-+7%'+( #$7/4/ -
8' &(5+#2 ,('#'#+"(<&#"';8 + A#7/&@(#,('/1, 
(&)(,(-#./&&31 -#'/.(-*"#1, <'# .353./%' 
6%-"("'(-#./&(% 6#"7%4&%@# . 9%7<&3A 6*'0A 
13C%2. N# 1%-% "'/-%&(0 13C%2 NK-+7%'+( 
"#5-%./7(, (A ,('#'#+"(<&#"'; 6# #'&#C%&(8 
+ (&)(,(-#./&&31 -#'/.(-*"#1 +7%'+/1 *.% -
7(<(./7/";, <'# . ('#@% 6-(.#4(7# + /'-%5(( 
9%7<&3A 6*'%2 [9].

F (""7%4#./&(( &/ ".(&;0A, (&)(,(-#./&&3A 
.(-*7%&'&31 C'/11#1 -#'/.(-*"/ <%7#.%+/, 
6#+/5/&#, <'# E'# 6-(.#4(' + $#7%% .3-/9%& -
&#2 6-#4*+,(( M-(&'%-)%-#&/ ?-+7%'+/1(, &/ -
A#40:(1("0 6-%(1*:%"'.%&&# . 6#4.54#C&#2 
+(C+%, 6# "-/.&%&(8 " 5/-/9%&(%1 (A ./+,(& -
&31 C'/11#1 -#'/.(-*"/ [10]. F /&/7#@(<&#1 
E+"6%-(1%&'% (5*</7("; -/57(<&3% ,('#+(&3 * 
".(&%2, (&)(,(-#./&&3A .(-*7%&'&31 ( /''% -
&*(-#./&&31 C'/11/1( -#'/.(-*"/. !+/5/7#";, 
<'# *-#.&( )/+'#-/ &%+-#5/ #6*A#7( (OP!) 4# -
"'(@/7( 1/+"(1*1/ -/&;C% ( #"'/./7("; 6#.3 -
C%&&31( . "3.#-#'+% +-#.( 9(.#'&3A, (&)( -
,(-#./&&3A .(-*7%&'&31 C'/11#1 -#'/.(-*"/, 
&# 4#"'(@/7( ".#%@# 6(+/ 6#59% . @-*66% ".(&%2, 
+#'#-31 ..#4(7( /''%&*(-#./&&32 C'/11. Q& -
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!"#$"%&'(-6 ()#*+*,)-$'!"$.(/% 0'!*&'() + ,/ -
+*#*!&" &#*+' 1/$ 2*,!*+"#(* +/3" 4"#"5 ,6!&' 
)*,$" '(*&6$70'' +'#6$"(!(*8* #*!-+'#6,- ' 
(- 3-% 2"(. 6 9'+*!(/: *1"': 8#6)). ;(!"#$"% -
&'(-12 1/$ 5(-4'!"$.(* )*+/3"( + ,/+*#*!&" 
&#*+' +,": '(<'0'#*+-((/: ,+'("%, 4!* 6&-5/ -
+-"! (- "8* +-9(6= #*$. + '(26&0'' '>>6((* -
8* *!+"!- (- #*!-+'#6,. ?*$"" +/,*&'% 6#*+"(. 
@-'(!"#<"#*(- ' 1*$"" 2$'!"$.(*" ,*:#-("('" 
"8* + &#*+' (-1$=2-$*,. 6 9'+*!(/:, '(<'0' -
#*+-((/: +'#6$"(!(/> 3!->>*> #*!-+'#6,-, 
4!* &*##"$'#*+-$* , #-5+'!'"> 6 (': 2'-#"' ' 
+'#">''. A*$'4",!+* &$"!*&, ,"&#"!'#6=B': 
@-'(!"#<"#*( ' '(!"#$"%&'(-4 + )*2+52*3(*% 
&'3&", 1/$* 5(-4'!"$.(* 1*$.3'> !-&9" + C!*% 
8#6))". D*,!*+"#(* 1*$"" +/,*&'% 6#*+"(. '( -
!"#$"%&'(--10 + ,/+*#*!&" &#*+' (-1$=2-$,7 2* 
'(*&6$70'' +'#6$"(!(*8* 3!->>- #*!-+'#6,- 
)* ,#-+("('= , 9'+*!(/>', '(<'0'#*+-((/>' 
-!!"(6'#*+-((/> 3!->>*>. E2(-&* &*$'4",!+* 
&$"!*&, )#*260'#6=B': '(!"#$"%&'(-10 + )*2 -
+52*3(*% &'3&" ' ,"$"5"(&" )*,$" )*)-2-('7 
#*!-+'#6,- + *#8-('5> *&-5-$*,. ,6B",!+"( -
(* 1*$.3'> ' + 1*$"" )*52('" ,#*&' + 8#6))" 
,+'("%, )*$64'+3': -!!"(6'#*+-((/% 3!->>, 
4!* ,+'2"!"$.,!+6"! * 5-2"#9&" '('0''#*+-('7 
6 (': #"-&0'% Th2-&$"!*&. F(-4'!"$.(* 1*$"" 
+/,*&'% )#*0"(! 9'+*!(/:, '(<'0'#*+-((/: 
+'#6$"(!(/> 3!->>*> #*!-+'#6,-, '>"$' + ,/ -
+*#*!&" &#*+' @-'(!"#<"#*( ' '(!"#$"%&'(-10 
)* ,#-+("('= , !">', &*>6 ++*2'$,7 -!!"(6'#* -
+-((/% 3!->>. G!' 2-((/" 6&-5/+-=! (- ,1- -
$-(,'#*+-((/% Th1/Th2-*!+"! )#' #*!-+'#6,(*% 
'(<"&0'' , 1*$"" +/,*&'> 6#*+("> 0'!*&'(*+ 
(- #-((': ,!-2'7: '(<'0'#*+-('7 +'#6$"(!(/> 
3!->>*> [11].

A*##"$70'*((/" +5-'>*,+75' >"926 &$'(' -
4",&'>' )#*7+$"('7>', 0'!*&'(*+/> )#*<' -
$">, +'#">'"% ' -(!'8"(">'"% 1/$' '564"(/ 
+ A'!-" 6 68 2"!"%, 8*,)'!-$'5'#*+-((/: , 
#*!-+'#6,(*% '(<"&0'"%. H #"56$.!-!" )#* -
+"2"((/: ',,$"2*+-('% 6,!-(*+$"(*, 4!* +' -
#">'7 ' -(!'8"(">'7 *1(-#69"(/ ,**!+"! -
,!+"((* 6 45,6 ' 5,9% 2"!"%. H*5#-,! )-0'"(!*+, 
6 &*!*#/: 1/$- )*2!+"#92"(- -(!'8"(">'7, 
*&-5-$,7 5(-4'!"$.(* 1*$.3", 4"> + 8#6) -
)" )-0'"(!*+ 1"5 -(!'8"(">'', Ð 43,5 >",70- 
)#*!'+ 27,3 >",70-. H 8#6))" 2"!"% , -(!'8" -
(">'"% )#*2*$9'!"$.(*,!. 8*,)'!-$'5-0'' 
1/$- ,6B",!+"((* >"(.3" *!(*,'!"$.(* !": 
2"!"%, 6 &*!*#/: -(!'8"(">'' (" (-1$=2-$*,. 
(4,8I)#*!'+ 5,8I,6!*&). D*,!*+"#(* 1*$"" +/,* -
&'% 6#*+"(. JKE-L *1(-#69"( 6 )-0'"(!*+ , 
-(!'8"(">'"% )* ,#-+("('= , )-0'"(!->' 1"5 
-(!'8"(">'' Ð 236,7 )#*!'+ 29,2 )8/>$. M79",!. 

5-1*$"+-('7 ' 4-,!*!- +("&'3"4(/: )#*7+ -
$"('% #*!-+'#6,(*% '(<"&0'' >"926 C!'>' 
2+6>7 8#6))->' (" #-5$'4-$',.. H'#">'7 -, -
,*0''#*+-$-,. , 1*$"" +/,*&*% $':*#-2&*% 
6I2"!"% , #*!-+'#6,(*% '(<"&0'"% [12].

N*5#"+-('" '>>6((*% ,',!">/ (*+*#*92"( -
(*8* )#*',:*2'! )*2 +$'7('"> &*(!-&!*+ 
,I )'B"+/>' ' 1-&!"#'-$.(/>' -(!'8"(->', 
+ !*> 4',$" , -(!'8"(->' (*#>-$.(*% '(2' -
8"((*% >'&#*<$*#/ OAM, *1$-2-=B'>' '> -
>6(*>*26$'#6=B'> 2"%,!+'"> [13]. P"926 
,*,!*7('"> '>>6('!"!- ' >'&#*1(/> )"%5- -
9"> ,6B",!+6"! !",(-7 +5-'>*,+75., 4!* )*2 -
!+"#92-"!,7 64-,!'"> 1'<'2*1-&!"#'% ' $-& -
!*1-0'$$ + ,'(!"5" !-&': <-&!*#*+ '>>6((*% 
5-B'!/, &-& $'5*0'>, )#*)"#2'(, &*>)$">"(!, 
sIgA, -&!'+-0'' <-8*0'!*5-, ,',!">/ 0'!* -
&'(*+ ' '(!"#<"#*(*+ [14]. Q,!-(*+$"(*, 4!* 
)#' 2',1-&!"#'*5" IÐII ,!")"(' )#*',:*2'! 
-&!'+-0'7 >",!(*8* '>>6('!"!- ()*+/3-"!,7 
6#*+"(. sIgA ' $'5*0'>- + &*)#*<'$.!#-!-:), 
!*82- &-& )#' 2',1'*5" III ,!")"(' C!' '>>6( -
(/" >":-('5>/ ',!*B-=!,7, - !-&9" ,('9-"! -
,7 &*(0"(!#-0'7 *1B': IgA ' IgG + ,/+*#*!&" 
&#*+', 68("!-"!,7 <-8*0'!-#(-7 -&!'+(*,!. 
$"%&*0'!*+.

H5-'>*2"%,!+'" >'&#*1'*!/ ' '>>6((*% ,' -
,!">/ 1/$* '564"(* &'!-%,&'>' ,)"0'-$' -
,!->' + C&,)"#'>"(!" (- )*#*,7!-:, &*!*#/> 
, 12I4-,*+ )*,$" #*92"('7 "9"2("+(* + !"4" -
('" 3 2("% 2-+-$' 4"$*+"4",&6= ,6,)"(5'= 
<"&-$'% (*+*#*92"((/: , 0"$.= ,*52-('7 
>*2"$' >'&#*1'*!/ 4"$*+"&-. F-!"> )*#*,7! 
+-&0'('#*+-$' )#*!'+ #*!-+'#6,(*% '(<"& -
0''. ?/$* )*&-5-(*, 4!* +-&0'(-0'7 5-B'B- -
$- 9'+*!(/: *! #-5+'!'7 C!*8* 5-1*$"+-('7. 
R#' C!*> !#-(,)$-(!'#*+-((-7 >'&#*1'*!- 
4"$*+"&- ,)*,*1,!+*+-$- #-5+'!'= ("*(- -
!-$.(*% '>>6((*% ,',!">/ )*#*,7!, * 4"> 

E,!#/" &'3"4(/" 
'(<"&0'', &-&  
)#-+'$*, )#*!"&-=!  
(- <*(" >",!(*% 
'>>6(*,6)#",,''  
' 2"<'0'!- sIgA
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!"#$%&%'(!&")%& *+,-#&%'(+.% )"%'#-%+#% 
#+&%/0%/.+1/.$)2#/)34#5 6-7'%&.7 # !. -
7/,4%+#% 7.'#-%!&", /%8)'9&./+:5 6-7'%&.7 
# 1/.$)72## 2#&.7#+." ) 1/#"#&:5 1/.&#" 
/.&,"#/)!+.; #+0%72## <#".&+:5. ="%$%+#% 
14>$.* 1. 109 ?@A LGG 1. !/,"+%+#3 ! 9>$.*,B# 
1. 106 ?@A $,++.8. C&,BB, ',7&.D,2#'' D. -
'%% E00%7&#"+. )"%'#-#",'. %8. 7.'#-%!&". " 
7#C%-+.B !.$%/<#B.B 1./.!9& # *+,-#&%'( -
+. )!#'#",'. !1%2#0#-%!7#; 6-7'%&.-+:; 
#BB)++:; .&"%& ! 1.!'%$)34%; ":/,D.&7.; 
#+&%/0%/.+." +, ",72#+,2#3 1/.&#" /.&, -
"#/)!+.; #+0%72##. F/# E&.B +# .$+, #* #! -
1.'(*)%B:5 $.* LGG *+,-#B. +% "'#9', +, 
&#&/: !1%2#0#-%!7#5 IgA # IgG 7 /.&,"#/)!) 
" !:"./.&7% 7/."# 1./.!9& # &#&/: IgA 7 /.&, -
"#/)!) " #5 7#C%-+.B !.$%/<#B.B. 6,7#B .D -
/,*.B, 1.7,*,+., -&. 1/.D#.&#7# $.*.*,"#!#B. 
/%8)'#/)3& 7,7 6-7'%&.-+:;, &,7 # =-7'%&.-+:; 
#BB)++:; .&"%& +, /.&,"#/)!+)3 ",72#+) [15].

= $/)8.B E7!1%/#B%+&% +, 8+.&.D#.&#-%!7#5 
!"#+(95, &/%57/,&+. 1/#"#&:5 1/.&#" /.&,"# -
/)!+.; #+0%72##, )!&,+."'%+., -&. ) <#".&+:5 
! +./B,'(+.; B#7/.0'./.; G?6 6-7'%&.-+:; 
#BB)++:; .&"%& +, ",72#+,2#3 D.'%% !#'(+:; 
1. !/,"+%+#3 ! <#".&+:B#, ) 7.&./:5 #B%'!9 
$#!D#.*. H&. ":/,<,'.!( " $.!&."%/+. D.'%% 
":!.7.B !.$%/<,+## ) +#5 " 1.$"*$.C+.; 7#C -
7%, !%'%*%+7% # 7/."# 6-7'%&.7, 1/.$)2#/)34#5 
!1%2#0#-%!7#; I-#+&%/0%/.+ 7 /.&,"#/)!) [16].

F/%#B)4%!&", 1/.D#.&#7.", !.$%/<,4#5 D# -
0#$.D,7&%/## # ',7&.D,2#'':, 1%/%$ $/)8#B# 
1/%1,/,&,B# *,7'3-,3&!9 " )+#7,'(+.B !.-% -
&,+## 0#*#.'.8#-+.!&# # 7.B1'%7!+.!&# &% -
/,1%"&#-%!7.8. $%;!&"#9, ".*B.<+.!&# 7.BD# -
+,2## ! $/)8#B# '%7,/!&"%++:B# !/%$!&",B# 
(" &.B -#!'% ,+&#D#.&#7,B#) 1/# 1/,7&#-%!7# 
1.'+.B .&!)&!&"## 1/.&#".1.7,*,+#; # 1.D.- -
+:5 E00%7&." [17, 18]. ?,7 1.7,*,+. .&%-%!&"%+ -
+:B#, %"/.1%;!7#B# # ,B%/#7,+!7#B# ,"&./, -
B#, 7.'.+#*,2#9 D#0#$.- # ',7&.0'./.; G?6 
/%D%+7, ! B.B%+&, /.<$%+#9 # 1.$$%/<,+#% 
E7.'.8#-%!7.8. /,"+."%!#9 B%<$) B,7/.- # B# -
7/../8,+#*B,B# " $,'(+%;C%B 9"'93&!9 *,'. -
8.B +./B,'(+.8. 0)+72#.+#/.",+#9 #BB)++.; 
!#!&%B: [18Ð20]. H&# 1/.D#.&#-%!7#% D,7&%/## 
.7,*:",3& +% 1/.!&. #BB)+.!&#B)'#/)34%%, 
, #BB)+.B.$)'#/)34%% $%;!&"#%, 1.-/,*+.B) 
"'#99 +, *$./.":5 # D.'(+:5 '3$%; [21, 22].

J%!B.&/9 +, "!3 !'.<+.!&( "*,#B.$%;!&"#9 
B%<$) B#7/.0'./.; # ./8,+#*B.B 5.*9#+, 
("%$( !.!&," D#0#$.D,7&%/#; # ',7&.D,2#'' ) 
7,<$.8. -%'."%7, 1/,7&#-%!7# )+#7,'%+) [23], 

)!&,+."'%+., -&. ) D.'(+:5 ! ".!1,'#&%'(+:B# 
1/.2%!!,B# /,*'#-+.; '.7,'#*,2## 1/.D#.&# -
7#, !.$%/<,4#% E&# B#7/../8,+#*B:, B.$)'# -
/)3& #BB)++:; .&"%& [24].

K#0#$.D,7&%/## # ',7&.D,2#'': .7,*:",3& 
"'#9+#% 7,7 +, 7'%&.-+.%, &,7 # +, 8)B./,'( -
+.% *"%+. #BB)+#&%&,. J,1/#B%/, *,B%-%+., 
-&. 1/#%B D#0#$)BD,7&%/#+, ".!!&,+,"'#",%& 
/,+%% !+#<%++.% !.$%/<,+#% 6-5%'1%/.", 6-!) -
1/%!!./." # #5 !)D1.1)'92#; (CD2, CD4, CD8, 
CD19), , &,7<% !..&+.C%+#% 65/6!, +. +% "'#9%& 
+, #!5.$+. +./B,'(+.% 7.'#-%!&". #BB)+.7.B -
1%&%+&+:5 7'%&.7 [21]. L,7&.D,2#'': !1.!.D+: 
*+,-#&%'(+. )!#'#",&( 2#&.&.7!#-%!7)3 ,7&#" -
+.!&( NK-7'%&.7 [25]. BiÞdobacterium biÞdum ,7&#-
"#/)%& 0,8.2#&.*, 1/#-%B E&. $%;!&"#% !.5/,+9 -
%&!9 $,<% !1)!&9 6 +%$%'( 1.!'% .7.+-,+#9 %8. 
""%$%+#9 [26, 27].

M,++:% B#7/../8,+#*B: 9"'93&!9 ,$N3",+&, -
B# 8)B./,'(+.8. #BB)++.8. .&"%&,, 1.!7.'(7) 
.+# !1.!.D!&")3& +,/,!&,+#3 .D4%8. 7.'#-% -
!&", !:"./.&.-+.8. Ig # !1%2#0#-%!7.8. IgA 7 
D,7&%/#,'(+:B ".*D)$#&%'9B [28]. ?/.B% &.8., 
',7&.D,2#'': !1.!.D!&")3& #+&%+!#"+.; 1/. -
$)72## #+&%/0%/.+.", " .!.D%++.!&# O-#+&%/ -
0%/.+,, 7.&./,9 +,-#+,%&!9 ! 2 !)&.7 .& B.B%+&, 
""%$%+#9 1/.D#.&#7, # 1/.$.'<,%&!9 +, 1/.&9 -
<%+## 2Ð4 +%$%'( # D.'%% [25, 29].

P,*'#-+:% "#$: ',7&.D,2#'', " &.B -#!'% 
Lactobacillus plantarum, )"%'#-#",3& !#+&%* B.+. -
2#&,B# 1%/#0%/#-%!7.; 7/."# &,7#5 2#&.7#+.", 
7,7 TNF-O, #+&%/'%;7#+-6, #+&%/'%;7#+-10 # #+ -
&%/'%;7#+-12, 1/#-%B 1. !".%; ,7&#"+.!&# .+# 
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!"#$%&'%()* +,!%!%+,&-'-",(., )$+)/0,#&) 
%&1%$1%2 3-&*4/ 5-6*#",-+41.' 71(%*%6&,1%$, 
3*% &$,(#*#+4&*$8#* % &*,98+):,, ,9, 1#&!#:, -
;,3#&6%<% 6+#*%31%<% ,9981,*#*- [30, 31].

=#"%"-+41.2 &!%&%5 $$#(#1,) !"%5,%*,6%$ , 
6%+%1,>-:,) 5,;,(%5-6*#",)9, , +-6*%5-:,+ -
+-9, !"#,980#&*$#11% *%+&*%<% 6,?#31,6- 1# 
%<"-1,3,$-/* ,' $+,)1,# 1- ,9981,*#* +,?4 
,9981%6%9!#*#1*1.9, 6+#*6-9, @AB [27]. C&*- -
1%$+#1%, 3*% 5,;,(%5-6*#",, , "->+,31.# $,(. 
+-6*%5-:,++, $6+/3-) L. plantarum, $>-,9%(#2 -
&*$8) & D-6+#*6-9, !#2#"%$.' 5+)?#6 , 7!, -
*#+,-+41.9, 6+#*6-9, $ 6,?#31,6#, &!%&%51. 
,1(8:,"%$-*4 &!#:,;,3#&6,2 ,99811.2 %*$#* 
1- "->+,31.# -1*,<#1.; !", 7*%9 !%$.?-+%&4 
&%(#"E-1,# F-+,9;%:,*%$ , *,*"%$ !"%(8:, -
"8#9.' ,9, -1*,*#+ 6+-&&- IgA $ &+,>,&*%2 %5% -
+%36# (.'-*#+41.' !8*#2 [32, 33].

B-6,9 %5"->%9, 9#'-1,>9 ,9981%9%(8+,"8 -
/0#<% (#2&*$,) 5,;,(%- , +-6*%;+%"., 6-6 
&3,*-#* 5%+4?,1&*$% -$*%"%$, %58&+%$+#1 8&,-
+#1,#9 -6*,$1%&*, 6+#*%6 9%1%:,*-"1%-9- -
6"%;-<-+41%<% ")(-, NK-6+#*%6, !"%:#&&%$ 
;-<%:,*%>-, 8$#+,3#1,#9 !"%(86:,, &.$% -
"%*%31.' Ig , G-,1*#";#"%1%$, &*,98+):,, 
B-+,9;%:,*%$. C&*-1%$+#1%, 3*% 6+#*%31-) 
&*#16- 7*,' 5-6*#",2 &%(#"E,* 98"-9,+(, -
!#!*,(, 6%*%".2 -6*,$,"8#* +,9;%!"%+,;# -
"-*,$1.2 %*$#* 1- B- , F-6+#*%31.# 9,*%<# -
1., &*,98+,"8#* <#1#"-:,/ :,*%*%6&,3#&6,' 
B-+,9;%:,*%$ , !"%(86:,/ Ig. D8"-9,+(, -

!#!*,( 8&,+,$-#* :,*%*%6&,31%&*4 #&*#&*$#1 -
1.' 6,++#"%$ , 9-6"%;-<%$, &*,98+,"8#* &,1 -
*#> ,1*#"+#26,1--1, ,1*#"+#26,1--6, TNF-H , 
!"%3,' :,*%6,1%$ [34].

I+) 6%""#6:,, 86->-11.' %&%5#11%&*#2 ,9 -
9811%2 &,&*#9. 8 (#*#2 "-11#<% $%>"-&*- , 
1#<-*,$1%<% $%>(#2&*$,) 1- ,9981,*#* "%*- -
$,"8&%$ 1-")(8 & !"%5,%*,6-9, !"#(&*-$+)#* -
&) :#+#&%%5"->1.9 ,&!%+4>%$-1,# !"#!-"-*%$ 
,1*#";#"%1-, 6%*%".# %6->.$-/* ,9981%9% -
(8+,"8/0## , !"%*,$%$,"8&1%# (#2&*$,#, !% -
+%E,*#+41% $+,)/* 1- (,1-9,68 6+,1,3#&6,' 
!"%)$+#1,2 >-5%+#$-1,) [35, 36]. J(1,9 ,> ?, -
"%6% !",9#1)#9.' !"#!-"-*%$ (-11%2 <"8!!. 
$ 1-&*%)0## $"#9) )$+)#*&) FKLMNJO¨ Ð 3# -
+%$#3#&6,2 "#6%95,1-1*1.2 H2b-,1*#";#"%1 
$ $,(# "#6*-+41.' &8!!%>,*%",#$, &%(#"E- -
0,2 *-6E# $.&%6%-6*,$1.# -1*,%6&,(-1*. 
($,*-9,1. M , P).

!"#$ : ,>83,*4 ,9981%+%<,3#&6,# 1-"8?#1,) 
!", "%*-$,"8&1%2 ,1;#6:,, 8 (#*#2 , %:#1,*4 
7;;#6*,$1%&*4 !",9#1#1,) !"#!-"-*- ,1*#" -
;#"%1-.

%&'()*&+, * % ('-., *//+(.-0&1*2

O-9, 5.+% !"%$#(#1% %5&+#(%$-1,# 145 (#*#2 
$ $%>"-&*# %* 5 9#&):#$ (% 14 +#* & JAK, !"%*# -
6-/0,9, !% *,!8 $%()1,&*%2 (,-"#,. K> 1,' 
(#*#2 1-<% <%(- E,>1, 5.+% 10,3%, $ $%>"-&*# 
1Ð3 +#* Ð 29%, &*-"?# 3 +#* Ð 60,7%; 9-+43, -
6%$Q Ð 74 (51%), (#$%3#6 Ð 71 (49%). =-:,#1*. 
5.+, <%&!,*-+,>,"%$-1. $ 1Ð2-# &8*6, %* 1- -
3-+- >-5%+#$-1,). F -1-91#># 8 1,' %*&8*&*$% -
$-+, !,0#$-) -++#"<,), +-6*->1-) 1#(%&*-*%3 -
1%&*4, - *-6E# ;-6* !",#9- 1#!%&"#(&*$#11% 
!#"#( 1-&*%)0,9 7!,>%(%9 JAK !"%5,%*,6%$ 
, ,9981%9%(8+)*%"%$.

F&# !-:,#1*. !%+83-+, &*-1(-"*1%# +#3#1,# 
%"-+41.9, "#<,("-*-:,%11.9, "-&*$%"-9,, 
71*#"%&%"5#1*-9,, ;#"9#1*1.9, !"#!-"-*-9, 
$ $%>"-&*1.' (%>-'. =", 1#%5'%(,9%&*, !"% -
$%(,+-&4 ,1;8>,%11-) *#"-!,) <+/6%>%-&%+# -
$.9, "-&*$%"-9,, 1->1-3-+,&4 E-"%!%1,E- -
/0,# &"#(&*$-. I%!%+1,*#+41% 6 5->,&1%98 
+#3#1,/ 33 "#5#16- (I <"8!!-) !%+83-+, !"% -
5,%*,6, &%(#"E-0,2 ?*-99. FF12 , LGG, $ 
$%>"-&*1.' (%>-' $ *#3#1,# 5 (1#2; 34 (#*)9 
(IIQ <"8!!-) $$%(,+, "#6*-+41% FKLMNJO¨, &% -
(#"E-0,2 3#+%$#3#&6,2 "#6%95,1-1*1.2 
H2b-,1*#";#"%1 , $.&%6%-6*,$1.# -1*,%6&, -
(-1*. ($,*-9,1. M , P), !% 1 &8!!%>,*%",/ ($-E -
(. $ &8*6, 68"&%9 5 (1#2 ($ $%>"-&*# (% 7 +#*QÐ 

J&%5#11%&*, ;816:,%-  
1,"%$-1,) ,99811%2 
&,&*#9. $ (#*&6%9 
$%>"-&*# 1# !%>$%+)/* 
$ (%+E1%2 9#"# >-0, -
*,*4 &+,>,&*8/ %5% -
+%368 @AB , %"<-1,>9 
"#5#16- $ :#+%9 %* 
$%>(#2&*$,) !-*%<#1 -
1.' 9,6"%%"<-1,>9%$
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!" 150 000 #$, %&'()* 7 +*& Ð !" 500 000 #$);  
35 !',-*.&"/ (III 0(1!!') !"+12'+- 3"45-.-(" -
/'.."* +*2*.-* 13'6'..74- !("5-"&-2*%3-4- 
)&'44'4- - 2*+"/*2*%3-4 (*3"45-.'.&.74 
82b--.&*(9*("."4; 43 (*5*.3' %"%&'/-+- 3". -
&("+:.1; (IV) 0(1!!1, 3"&"(74 .'6.'2'+'%: &"+: -
3" 5'6-%.'< &*('!-<. =(1!!7 9"(4-("/'+-%: 
4*&">"4 %+12'?."? /75"(3- - "3'6'+-%: %"!" -
%&'/-47 !" /"6('%&1, %&*!*.- &<@*%&- 6'5"+*/' -
.-<, &-!1 >-'(*- - &"!-3* !"('@*.-< ABC.

!"#$%&'(') * *+ ,-.$/0"1*"

D&-"+"0-; EBF 1>'+"%: 1%&'."/-&: 1 81,4% 
5"+:.7G, / &"4 2-%+* 1 53,8% !(-2-."? 6'5" -
+*/'.-< "3'6'+%< ("&'/-(1%, 1 9,7% Ð ."("/- -
(1%, 1 3,4% Ð '%&("/-(1%, / 9,7% %+12'*/ 6'(* -
0-%&(-("/'.' 4-3%&-/-(1%.'< -.9*3,-< - 1 
4,8% 57+ %'+:4".*++*6. H-'(*< "%4"&-2*%3"0" 
&-!' /%&(*2'+'%: 1 109 !',-*.&"/ (75,2%), %* -
3(*&"(."0" Ð 1 13 >*&*? (8,9%), -./'6-/."0" Ð 1 
12 5"+:.7G (8,3%), 1 11 >*&*? (7,6%) 6'5"+*/'.-* 
!("&*3'+" 5*6 >-'(*-. I" &"!-3* !"('@*.-< 
ABC 2'J* /%*0" (*0-%&(-("/'+%< 0'%&("K.&* -
(-& Ð 76,6%.

L*61+:&'&7 !("/*>*..7G -441."+"0-2*%3-G 
-%%+*>"/'.-? !"3'6'+-, 2&" / "%&(7? !*(-"> 
EBF .*6'/-%-4" "& &-!' >-'(*- / %7/"("&3* 
3("/- 1 70,6% 5"+:.7G %.-@'+%< 1("/*.: IgA 
/ %(*>.*4 >" 0,71 ± 0,45 0/+ !(- ."(4* 0,93 ± 
0,3 0/+ - 1 94,1% !',-*.&"/ !"/7)'+%< 1("/*.: 
Ig# / %(*>.*4 >" 1,3 ± 0,74 0/+ !(- ."(4* 0,56 ± 
0,2 0/+, &"0>' 3'3 %">*(@'.-* IgG 1 94,1% >*&*? 
"%&'/'+"%: / !(*>*+'G ."(4'+:.7G 6.'2*.-? 
- %"%&'/-+" / %(*>.*4 8,55 ± 2,99 0/+. M3'6'. -
.7* -64*.*.-< %/->*&*+:%&/1;& "5 '3&-/',-- 
014"('+:."0" 6/*.' -441.-&*&' / "%&(7? !* -
(-"> 6'5"+*/'.-< / "&/*& .' '.&-0*..1; %&- -
41+<,-;. N !*(-"> ('..*? (*3"./'+*%,*.,-- 
1 /%*G !',-*.&"/ .'5+;>'+"%: %!".&'.."* !" -
/7)*.-* / %7/"("&3* 3("/- 3".,*.&(',-- IgA 
/ %(*>.*4 >" 1,09 ± 0,63 0/+ !(- %"G('.*.-- 
/7%"3"? 3".,*.&(',-- Ig# - ."(4'+:."? 3". -
,*.&(',-- IgG (&'5+. 1). D&- -64*.*.-< 3"((* -
+-("/'+- %" %.-@*.-*4 1("/.< sIgA / 3"!(" -
9-+:&('&'G % 0,58 >" 0,42 40/4+, 2&" "&('@'*& 

!"#$%&" 1. !"#$%"&$ '()*#+ ,-*)().)/#-0 "%%'#)12)3'2"#)* " 4)&$5$.6267 8$1)9".)5$ ' :6.67 , ;<=

* 2234565789:;<8= >5<?@?A:6B 1Ð2-= C:4B D56:@48, n = 17 5Ð6-= C:4B D56:@48, n = 17

IgA, 0/+ 0,71 ± 0,44 1,09 ± 0,63*

IgM, 0/+ 1,3 ± 0,74 1,54 ± 0,66

IgG, 0/+ 8,55 ± 2,99 9,99 ± 4,24

O'0",-&'(.7? -.>*3%, % 40,0 49,5

O'0",-&'(."* 2-%+" (3"+-2*%&/" 3+*&"3 
.' ">-. +*?3",-&)

3,0 3,1

* Ñ ' < 0,05 () t-*'%+,'%- .+/-0,1+"
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!"#$%&& '(!)"#*+,)- .%&/,#0 *#&!+1)/%12,#0 
"%+'$)) * ')3%4,)'% ,+ 5#,% 5#".)"#*+,)- 
6(.#"+12,#6# )..(,,#6# #/*%/+.

7 77,8% 8%/%0 *9-*1%,# &,):%,)% 5+6#$)/+" -
,#6# ),8%'&+ * &"%8,%. 8# 40% !") ,#".% 
50Ð70% ) ( 100% ;#12,9< Ð &,):%,)% 5+6# -
$)/+",#6# 4)&1+ 8# 3 .)'"#;,9< /%1 !") ,#" -
.% 4Ð7. !"# "$%&'#"()*$+ #*,-./## 0-,#/#% 
,&1$/#%$2& .$""-3#"(-% )$ )3&4$+ )#)%-5*$+ 
6"$0(./#-+ #*%-",-"$*$' 7 # 8, 9%$ $4()3$'3- -
*$, '-"$:%*$, #55(*$)(6"-))#'*;5 0-+)%'#-5 
"$%&'#"()& ' $)%";+ 6-"#$0 2&4$3-'&*#: [2]. 
= 8),+.)'% ( 72,8% !+$)%,/#* 5+6#$)/+",90 
),8%'& * &"%8,%. 8#&/)6+1 ,):,)< >,+4%,)0 
,#".9 (49,5%), /#68+ '+' 5+6#$)/+",#% 4)&1# 
&#<"+,-1#&2 ,+ ,)>'#. ("#*,% Ð 3,1 (/+;1. 1). 
?#8#;,9% )>.%,%,)- &*)8%/%12&/*(@/ # 8% -
5)$)/% '1%/#4,#6# >*%,+ )..(,)/%/+.

?") )&&1%8#*+,)) $)/#'),#*#6# &/+/(&+ +,+ -
1)>)"#*+1+&2 !"#8('$)- !"#*#&!+1)/%12,9< 
),/%"1%0'),#*-1A, 6, 8, 5+'/#"+ ,%'"#>+ #!( -
<#1) B, -*1-@C)<&- .%8)+/#"+.) '1%/#4,#6# 
>*%,+ )..(,)/%/+, + /+':% ),/%"5%"#,#* B ) 
DE Ð &!#,/+,,9< ) ),8($)"#*+,,9<. ?#'+>+,#, 
4/# * #&/"90 !%")#8 "#/+*)"(&,#0 ),5%'$)) 
#/.%4+1#&2 !#*93%,)% &#8%":+,)- * &9*#"#/ -
'% '"#*) ),/%"1%0'),+-1A ) ),/%"1%0'),+-6 
&##/*%/&/*%,,# 8# 272,18 ) 86,9 !'6/.1, /#68+ '+' 
&#8%":+,)% ),/%"1%0'),+-8 ) 5+'/#"+ ,%'"# -
>+ #!(<#1) B ,% !"%*93+1# #"8),+",9< >,+4% -
,)0EÐ 27,7 ) 32,0 !'6/.1 &##/*%/&/*%,,# (,#".+ 
81- *&%< !#'+>+/%1%0 Ð 8# 50 !'6/.1). = !%")#8 
"+,,%0 "%'#,*+1%&$%,$)) ,+;1@8+1#&2 #/&(/ -
&/*)% &(C%&/*%,,#0 8),+.)') * ("#*,% 5+' -
/#"+ ,%'"#>+ #!(<#1) B, ),/%"1%0'),#*-6, 8, 
/#68+ '+' ("#*%,2 ),/%"1%0'),+-1A 8#&/#*%" -
,# *#>"+&/+1 !# &"+*,%,)@ & #&/"9. !%")#8#. 
>+;#1%*+,)- ) 8#&/)6+1 357,85 !'6/.1 (/+;1. 2), 

4/# #/"+:+%/ &/%!%,2 .%&/,#0 *#&!+1)/%12,#0 
"%+'$)) * FGH ) +'/)*+$)@ +,/)/%1##;"+># -
*+,)-.

= 1Ð2-% &(/') >+;#1%*+,)- '#1)4%&/*# &9*#"#/#4 -
,9< ),/%"5%"#,#* B ) D &#<"+,-1#&2 * !"%8%1+< 
,#".9 (&##/*%/&/*%,,# 19,05E ) 12,0E !'6/.1 !") 
,#".% 8# 50E !'6/.1), /#68+ '+' ),8($)"#*+,,+- 
!"#8('$)- ),/%"5%"#,#* B ) D #'+>+1+&2 &,):% -
,+, &##/*%/&/*%,,# 8# 63,45 ) 508,2 !'6/.1 (,#".9: 
100Ð500 ) 1000Ð 5000E !'6/.1), 4/# &*)8%/%12 -
&/*#*+1# # ,%8#&/+/#4,#&/) !"#/)*#*)"(&,#6# 
)..(,)/%/+ * #/*%/ ,+ ,+6"(>'( +,/)6%,+.) "# -
/+*)"(&+ [2]. ?") 8),+.)4%&'#. )&&1%8#*+,)) 
&(C%&/*%,,9< )>.%,%,)0 '#1)4%&/*+ 8+,,9< 
$)/#'),#* ,% !"#)>#31#: ("#*%,2 &9*#"#/#4,9< 
),/%"5%"#,#* B ) D ,% !"%*93+1 ,#".+12,9< 
>,+4%,)0, + ),8($)"#*+,,+- !"#8('$)- ),/%"5% -
"#,#* B ) D #&/+*+1+&2 &,):%,,#0 ( 75,2 ) 80,4% 

!"#$%&" 2. !"#$%"&$ '(&$)$*+,+- ."*(&"#(/(0( 1*$*21$ 2 3+*+- 1 4(*$/"421#(- "#5+&."+-

!""#$%&%'()*+,(- .%,/0/1*&2 1Ð2-- 3*$2 4%&*0$(, n = 43 5Ð6-- 3*$2 4%&*0$(, n = 43

I,/%"1%0'),-1A, !'6/.1 272,18 357,85*

I,/%"1%0'),-6, !'6/.1 86,9 87,27

I,/%"1%0'),-8, !'6/.1 27,7 18,7

?").%,%,)% ( !+$) -
%,/#* & "#/+*)"(&,#0 
),5%'$)%0 !"%!+"+/+ 
=IJKLMN¨ &!#&#; -
&/*(%/ !#1#:)/%12,#0 
'1),)'#-)..(,#1# -
6)4%&'#0 8),+.)'%  
* #&/"90 !%")#8  
>+;#1%*+,)-

* Ñ ' < 0,05 () *'%+,'%- .%$*)*/)0"
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!"#"$ %&&#'"#%#'"((&. )*+&" %&,-*("(." ' /"-. -
&! -*(("$ -"+&('*0"%1"(1.. !"2.1.#* .(!31. -
-&'*((&$ /-&!3+1.. .(#"-2"-&(&' 4 . 5 6&'&-.# 
& %(.7"(.. '&89&7(&%#"$ .(#"-2"-&(&6"("8* . 
!0.#"0:(&%#. .993(&%3/-"%%...

;&%+&0:+3 (*.<&0"" '=-*7"((=" (*-3>"(.? .8 
'%", .83@*"9=, .993(&0&6.@"%+., /&+*8*#"0"$ 
&#9"@*0.%: %& %#&-&(= .(#"-0"$+.(*-1A, (*9. 
<=0* /-&*(*0.8.-&'*(* +0.(.@"%+*? +*-#.(* -& -
#*'.-3%(&$ .(2"+1.. 3 !"#"$ ' 8*'.%.9&%#. &# 
3-&'(? B#&6& 1.#&+.(* (#*<0. 3). C&%#&'"-(& @*D" 
3 <&0:(=, % '=%&+.9 3-&'("9 .(#"-0"$+.(*-1A (* -

<0E!*0.%: -'&#* 6Ð10 -*8/%3#+. . #&+%.+&8 % B+%. -
+&8&9 II %#"/"(., %&&#'"#%#'"((& 30 /-&#.' 11,6% . 
30 /-&#.' 9,3% (- < 0,05 /& +-.#"-.E F.>"-*), @#& 
/&8'&0?"# -*%%9*#-.'*#: !*((=$ 1.#&+.( ' +* -
@"%#'" 9*-+"-* %.(!-&9* .(#&+%.+*1.. ' &%#-=$ 
/"-.&! -&#*'.-3%(&$ .(2"+1... G /&!#'"-7!"(." 
B#&6& 2*+#* %'.!"#"0:%#'3"# #& &<%#&?#"0:%#'&, 
@#& '=%&+.$ 3-&'"(: .(#"-0"$+.(*-1A '=?'0"( 
3 /*1."(#&' '%", '&8-*%#(=, 6-3// . /-. 0E<&9 
#"@"(.. 8*<&0"'*(.?, &!(*+& %#"/"(: "6& /&'= -
>"(.? &+*8*0*%: /-. B#&9 -*8(&$. )*+, 3 !"#"$ ' 
'&8-*%#" %#*->" 7 0"# !.*/*8&( +&0.@"%#'* .(#"- -
0"$+.(*-1A ' %='&-&#+" +-&'. <=0 8(*@.#"0:(& 

!"#$#%&'(#& )*#+$,(#

-$.&*"&/(#$-10

12*3,  
n = 43

45&"#%&$ 5 2 *,+,  
n = 42

45&"#%&$ 5 4 *,+,  
n = 60

H.,&-*!+*, %
     37Ð38 ¡I  
     38Ð39 ¡I  
     39Ð40 ¡I

65,1 
18,6 
2,3

47,6 
35,7 
7,1

53,3 
36,7 
10,0

J'&#*, %
     1Ð5 -*8 ' !"(:
     6Ð10 -*8 ' !"(:
     10Ð15 -*8 ' !"(:

76,7
11,6
Ñ

61,9
30,9
2,4

63,3
30,0*

3,3

C.*-"? %
     1Ð5 -*8 ' !"(:  
     6Ð10 -*8 ' !"(:  
     10Ð15 -*8 ' !"(:

72,0 
18,6 
Ñ

71,4 
21,4 
Ñ

63,3 
26,6 
3,3

K0.(.@"%+&" #"@"(.", %
     0"6+&" 
     %-"!("$ #?7"%#.  
     #?7"0&"

9,3 
81,4 
9,3

7,1 
81,0 
11,9

3,3 
83,4 
13,3

L+%.+&8, %
     I %#"/"(:  
     II %#"/"(:  
     III %#"/"(:

40,4 
9,3 
Ñ

54,7 
21,4 
Ñ

68,4 
30,0*  

1,6

)./ !.*-"., %
     &%9&#.@"%+*? 
     %"+-"#&-(*?  
     .('*8.'(*?

67,4 
9,3 
13,9

78,5 
9,5 
7,1

78,3 
8,3 
5,0

!"#$%&" 3. !"#$%&&#"'( )*(&(+%")#,# '%+%&(- !./ 0 1%'%2 3 453("(6#"'( #' 07#3&- (&'%7*%2)(&5-18 
39":3#7#')% )7#3( 

* Ñ ' < 0,05 () *'%+,'%- .%/,'" * 0'1((, 2 3)'4"$5364 1')73,4 %3+,'$,8*%3"-19
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!"#$#%&'(#& )*#+$,(#

-$.&*"&/(#$-10

12*3,  
n = 43

45&"#%&$ 5 2 *,+,  
n = 42

45&"#%&$ 5 4 *,+,  
n = 60

!"#$%&'(&, %
     37Ð38 ¡)  
     38Ð39 ¡)  
     39Ð40 ¡)

65,1 
18,6 
2,3

47,6 
35,7 
7,1

53,3 
36,7 
10,0

*+$,&, %
     1Ð5 %&- + './0
     6Ð10 %&- + './0
     10Ð15 %&- + './0

76,7
11,6
Ñ

61,9
30,9
2,4

63,3
30,0*

3,3

1"&%.2 %
     1Ð5 %&- + './0  
     6Ð10 %&- + './0  
     10Ð15 %&- + './0

72,0 
18,6 
Ñ

71,4 
21,4 
Ñ

63,3 
26,6 
3,3

34"/"5.6($. ,.5./"., %
     4.7($.  
     6%.'/.8 ,29.6,"  
     ,29.4$.

9,3 
81,4 
9,3

7,1 
81,0 
11,9

3,3 
83,4 
13,3

:(6"($-, %
     I 6,.;./0  
     II 6,.;./0  
     III 6,.;./0

40,4 
9,3 
Ñ

54,7 
21,4 
Ñ

68,4 
30,0*  

1,6

<"; '"&%.", %
     $6=$,"5.6(&2  
     6.(%.,$%/&2  
     "/+&-"+/&2

67,4 
9,3 
13,9

78,5 
9,5 
7,1

78,3 
8,3 
5,0

>"%., 5.= ? '.,.8 =4&'>.7$ +$-%&6,&, " ($4.@&462 
+ ;%.'.4&# 123Ð2073A ;(7/=4. B%" 4.7($= ,.5./"" 
%$,&+"%?6/$8 "/C.(D"" ?%$+./0 '&//$7$ D",$(" -
/& ;$+E>&462 + 2Ð4A%&-& +E>. /$%=E (+ 6%.'/.= 
201,56 ;(7/=4), ;%" 6%.'/.,29.4$= ,.5./"" Ð + 4Ð6 
%&- (+ 6%.'/.= 304,27A;(7/=4) " ;%" ,29.4$= ,.5. -
/"" Ð + 6Ð8 %&- (+ 6%.'/.= 406,97 ;(7/=4).

FE2+4.//E. $,(4$/./"2 + D",$("/$+$= 6,&,?6. ? 
'.,.8 6 %$,&+"%?6/$8 "/C.(D".8 ;$64?9"4" $@$ -
6/$+&/".= '42 +(4G5./"2 "==?/$,.%&;"" + ($= -
;4.(6 4.5.@/E# =.%$;%"2,"8 ;%" '&//$8 /$-$4$ -
7"". H '.,.8 + I 7%?;;., ;$4?5&+>"# ;%$@"$,"5.6(". 
>,&==E FF12 " LGG, '$6,$+.%/E# %&-4"5"8 + +E -
%&9.//$6," " '4",.40/$6," %&-4"5/E# 6"=;,$=$+ 
-&@$4.+&/"2 /. /&@4G'&4$60, $'/&($ @E4$ $,=. -
5./$ ;$4$9",.40/$. +4"2/". I,"# ;%$@"$,"($+ /& 
;$(&-&,.4" "==?/",.,&: '$6,$+.%/$ ;$+E>&462 
C&7$D",&%/E8 "/'.(6, C&7$D",&%/$. 5"64$ " ?%$ -
+./0 6E+$%$,$5/$7$ IgA (% < 0,05 ;$ t-(%",.%"G 
),0G'./,&). H%$+./0 IgJ + 6E+$%$,(. (%$+" #$,2 " 
$6,&+&462 ;$+E>.//E=, /$ @E4 '$6,$+.%/$ /"9. 
&/&4$7"5/$7$ ;$(&-&,.42 + ($/,%$4..

! "#$%&'()* * II +,-""&, '#.)/%*0%.12 '# 3# -
4%1')5 (&,#"%% * 1)6&(#'%% 1 6&7)*&6&18%9 ,& -
8)93%'#'(':9 ;2b-%'(&,<&,)')9, /)1()*&,') 
3:1(,&& 8-"%,)*#7%1= 1%9"()9: %'()81%8# -
$%% ") 1,#*'&'%> 1 IV (8)'(,)7=')5) +,-"")5 
(, < 0,05 ") t-8,%(&,%> ?(=>/&'(#). @,% A()9 * 
2 ,#4# '#,#1(#7) 1)/&,B#'%& %'(&,<&,)')* ; % 
C 1))(*&(1(*&'') - 37,5 % 46,1% 3)7=':., 6() ",& -
*)1.)/%7) ")8#4#(&7% 8)'(,)7=')5 +,-"":, ') 
A(% ,#47%6%2 '& 3:7% /)1()*&,':, 6() )3D21'2 -
&(12 '%48)5 %'(&,<&,)')+&'')5 #8(%*')1(=> 
,)(#*%,-1# * )1(,:5 "&,%)/ 4#3)7&*#'%2 [2].

H '.,.8 + III 7%?;;., ;$4?5&+>"# /&%2'? 6 @&-"6 -
/E= 4.5./".= ;%$@"$,"5.6(". >,&==E FF12 " 
LGG " 5.4$+.5.6("8 %.($=@"/&/,/E8 K2b-"/ -
,.%C.%$/, (&( " + II 7%?;;., -&%.7"6,%"%$+&/$ 
'$6,$+.%/$. 6$(%&L./". 6"=;,$=$+ "/,$(6" -
(&D"" $,/$6",.40/$ ($/,%$42, & ,&(9. $,=.5. -
/& ;$4$9",.40/&2 '"/&="(& "==?/$4$7"5.6("# 
;$(&-&,.4.8: 6/"9./". ?%$+/2 ;%$+$6;&4",.40 -
/$7$ D",$("/& Ð "/,.%4.8("/&-6 Ð " ;$+E>./". 
6$'.%9&/"2 "/,.%C.%$/& M, "/'?D"%$+&//$ -
7$ '$ /$%=E, ? 66,7% ;&D"./,$+ ;$ 6%&+/./"G 6 
IVA7%?;;$8 (% < <0,001 ;$ t-(%",.%"G ),0G'./,&).

14",.40/$6,0 -&@$4.+&/"2 +$ +6.# 7%?;;&# 6$ -
6,&+"4& + 6%.'/.= 5 6?,$(. <&("= $@%&-$=, 6?L. -
6,+.//$7$ +4"2/"2 /" $'"/ "- "-?5&.=E# 6;$6$@$+ 
4.5./"2 /& ;%$'$49",.40/$6,0 %$,&+"%?6/$8 "/ -
C.(D"" ? '.,.8 /. $(&-E+&4. N'/&($, /.6=$,%2 /& 
(4"/"5.6($. +E-'$%$+4./". ( I,$=? 6%$(?, ;$4/$8 

50
45

40

35

30

25

20

15

10

1-2 7%?;;&

N3O N*FO

2-2 7%?;;& 3-2 7%?;;& 4-2 7%?;;&

5

/$%=&4"-&D"" ;$(&-&,.4.8 (4.,$5/$-$;$6%.'$ -
+&//$7$ ;%$,"+$+"%?6/$7$ "==?/",.,& " "/,.% -
C.%$/$7./.-& /. ;%$"6#$'",. 3&,&=/.6,"5.6($. 
/&@4G'./". + ,.5./". 6 =.62D.+ 74 ;&D"./,$+, ;. -
%./.6>"# %$,&+"%?6/?G "/C.(D"G, ;$(&-&4$, 5,$ 
'.,", ;$4?5&+>". + $6,%E8 ;.%"$' 5.4$+.5.6("8 
%.($=@"/&/,/E8 K2b-"/,.%C.%$/ " .7$ ($=@"/& -
D"G 6 FF12 " LGG, + $,4"5". $, ;&D"./,$+, /&#$'"+ -
>"#62 4">0 /& @&-"6/$8 ,.%&;"" "4" 4.5"+>"#62 
;$ 6,&/'&%,? + 6$5.,&/"" 6 ;%$@"$,"($=, + 1,5 %&-& 
%.9. @$4.4" N*FO (%"6.A1). B%" I,$= -&@$4.+&/". 
? /"# ;%$,.(&4$ + 4.7($8 " 6%.'/.,29.4$8 C$%=&# 
(? 53,2 " 46,8% '.,.8 6$$,+.,6,+.//$).

67 ! 89:; 1- ;

<&("= $@%&-$=, $6,%E8 ;.%"$' N3O /.-&+"6"=$ 
$, ,";& '"&%." #&%&(,.%"-?.,62 &(,"+&D".8 7?=$ -
%&40/$7$ -+./& "==?/",.,& + $,+., /& &/,"7.//?G 
6,"=?42D"G, 5,$ +E%&9&.,62 + 6/"9./"" ?%$+/2 
6E+$%$,$5/$7$ IgA " ;$+E>./"" IgJ, & ,&(9. '. -
C"D",$= (4.,$5/$7$ -+./& "==?/",.,&, ;%$2+ -
42GL"=62 6/"9./".= ;$(&-&,.4.8 C&7$D",$-&. 
FA ;.%"$' %&//.8 %.($/+&4.6D./D"" N3O ;%" ;$ -
+E>./"" + 6E+$%$,(. (%$+" ($/D./,%&D"" IgA " 
6$#%&/./"" +E6$($8 ($/D./,%&D"" IgJ 6/"9&.,62 
?%$+./0 sIgA, 5,$ 6+"'.,.406,+?., $ (?;"%$+&/"" 
=.6,/$8 +$6;&4",.40/$8 %.&(D"" + (">.5/"(. /& 
C$/. C$%="%$+&/"2 7?=$%&40/$7$ "==?//$7$ $, -
+.,&. O- +6.# ;%$+$6;&4",.40/E# D",$("/$+ (&( + 
$6,%E8 ;.%"$' -&@$4.+&/"2, ,&( " ;.%"$' %&//.8 
%.($/+&4.6D./D"" /&"@$4.. +E%&9.//$. ;$+E>. -
/". 6$'.%9&/"2 $,=.5&.,62 '42 "/,.%4.8("/&-1P, 
5,$ =$9., %&66=&,%"+&,062 (&( =&%(.% 6"/'%$=& 
"/,$(6"(&D"" + $6,%E8 ;.%"$' %$,&+"%?6/$8 "/ -

!"#$%&' 1. !"#$%&'"&($)*+ ,-. / ,01. 
2&*&3, 4&5&6&)7/8 5$*"'/59)69: /6;&<=/:, 
45/><"*"(6&)*/?&)<$( 6"#%:2&6// ' @"'/)/($)*/ 
$* 45$'$2/($A$ ' $)*5B3 4&5/$2 %&?&6/C
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.' , %. ! -"? , //"-$ ' .* . # $%.1 ,( .2$ ?*<"+  

( "  A/ $%50B! , 0, -<+-*/5.@ *"/+#$-/0 (, %%&@ 

!, #.$0-.2 , /5.@ ' , #.9.%/5.@ +%. (, -/.0 , 0C 

' .% ) #-$ ( $ - "//.., # , 5$% !, #.$0-.2 , /5"*" 

?$5+160 , 0$, *1$ ( %&@ / !, 9.$1./0 ! " 

.%? , 59."%%&' ) $<"1 ,( $%.4' + # , 0, @ /,(, -"B

)$ ! $#%"*" ?, # , -$16%"*" " 5-+*$ - "//.. . 

5"'.0 , 0$ ! " ) #-$ ( ""8-$% , %.7 !-$ ( .0 , 16/0 ( $ 

/ $%50B! , 0, -<+-*$, )$/1+3 , %%&@ ( -$2 

- "//.@/5"@ ?, # , -$9...

+,-./0/1 2/34,-56/7, 847509 :-;4,56-</5 
341=> /05<<4 ?5@7-? 6A:6-,4 -B/4C-B? 

( DEFGHIJKLM NIO OPFINIM NQOEDRSED RQP TDU-
FVU FQWLOPFLFGJP FQXEDQ GYQRLZQNLQ XI[DRQ-
YIQ\DOPL EDFSJ, Y PD\ ZLORQ O RQPIRSN]\L LO-
MDUI\L. <GFNDQ FIXYLPLQ PGFLX\I OTDOD[OPYGQP 
FIOTFDOPFINQNLJ LN^QE_LL L Y - DOOLL. ( PD HQ 
YFQ\V Y NI`Qa OPFINQ OLPGI_LV DPNDOLPQRSND 
[RIWDTDRGZNIV. !D UINN]\ - DOTDPFQ[NIUXDFI, 
O NIZIRI 2018 WDUI Y ' DOEYQ XIFQWLOPFLFDYIND 
NQOEDRSED ODPQN ORGZIQY XI[DRQYINLa EDFSJ, 

Y !QPQF[GFWQ= Ð UQOVPEL ORGZIQY Y I[ODRJPN]M 
_L^FIM.

D50 C-3 48-?<- 341=?

5DFS (ÇUQPOEIV ZG\IÈ)=Ð D[KQQ LN^QE_LDNNDQ XI-
[DRQYINLQ, EDPDFDQ \DHQP Y]XYIPS bTLUQ\LL, PIE 
EIE YLFGO EDFL DZQNS RQPGZ, TQFQUIQPOV TFQL\G-
KQOPYQNND YDXUG`ND-EITQRSN]\ TGPQ\. <DRQJP 
EDFSJ RJUL, NQXIYLOL\D DP YDXFIOPI, OD_LIRS-
NDWD TDRDHQNLV, YOQ, G EDWD DPOGPOPYGQP OTQ_L-
^LZQOELa L\\GNLPQP. !DZPL G EIHUDWD ZQRDYQEI 
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!"#$%&' ()"*$+,$* *-.$#": /01"+,- *$2($),*3 -
), *$#,, /0),.$&0 1($45657$1+,- 5&*"+15+, -
45- 5 +,*,),#'&08 15&9)"2. :")' "7$&' "(,1&, 
1/"525 ;)"%&025 "1#".&$&5-25 ((&$/2"&5-, 
25"+,)95*, <&4$6,#5* 5 9).). =)5 <*"2 %,!"#$ -
/,&55 )$%+" 1&5.,>*1- %,?5*&0$ /"%2".&"1*5 
");,&5%2, (5223&5*$*), 13?$1*/3$* 9,.$ *,+"$ 
/0),.$&5$, 7*" +")' ()5*-;5/,$* + 1$!$ 9)3;5$ 
5&6$+455, +,+ ;3!+,@Ð /"93.

!"#$% &'(")&% ("*+&),"-. #&(. ," (",,$/ 
*-"0$1/ )"'&234",$1? 

A ($)/3> "7$)$9' &,9" ("2&5*' "! <*"2 %,!" -
#$/,&55 5 375*0/,*', ()5/5* #5 (,45$&* ()" -
*5/ +")5. B*, 5&6$+45- ,&*)"("&"%&,-, *" $1*' 
!"#$$* *"#'+" 7$#"/$+, ("<*"23 /,.&" &,8*5 
51*"7&5+ %,),.$&5-, *?,*$#'&" 1"!5),*' <(5 -
9,&,2&$%. C#$93$* /0-1&5*' +"&*,+*0 (,45$&*, 
1 #>9'25, 3 +"*")0D !0#5 +,+,--*" 10(', #5D" -
),9+,, +,*,),#'&0$ -/#$&5- (+,E$#', &,12")+, 
+"&F>&+*5/5*).

:)"2$ *";", ()5)"9, 9,#, &,2, +#5&5451*,2, *)5 
Ç("91+,%+5È@ Ð 15&9)"20, D,),+*$)&0$ *"#'+" 
9#- 9,&&";" %,!"#$/,&5-. A"-($)/0D, <*" 37,1* -
+5 25+)"&$+)"%, <(5*$#5- 1#5%51*0D "!"#"7$+ 
?$+, ;3!, 9$1$&, +"*")0$ ("-/#->*1- $?$ 9" 10(5 
/ +,*,),#'&"2 ($)5"9$, *,+ &,%0/,$20$ (-*&, 
G$#'1+";" Ð H5#,*"/, Ð :"(#5+,. B*" 1,2,- ),& -
&-- 1*,95- %,!"#$/,&5-, +";9, +")' 2".&" "!&, -
)3.5*'. =-*&, G$#'1+";" Ð H5#,*"/, Ð :"(#5+, 

1"D),&->*1- / *$7$&5$ "9&";"-9/3D 9&$8 9" 2" -
2$&*, ("-/#$&5- 10(5. 

A*")"8 15&9)"2, D,),+*$)&08 *"#'+" 9#- +")5,@Ð 
<*" <*,(&"1*' ),1()"1*),&$&5- 10(5. I"#' -
+" 3 !"#'&0D +")'> 10(' ("-/#-$*1- / *$7$&5$ 
3Ð4@13*"+ 1/$)D3 /&5%. A ($)/0$ 13*+5@Ð &, #!3, 
($)$&"154$, ?$+,D, E$$, /$)D&$8 7,1*5 ;)395 5 
/$)D&$8 7,1*5 (#$7. J, /*")0$ 13*+5 10(' ("-/ -
#-$*1- &, ;)395, .5/"*$, 1(5&$, )3+,D, &$ %,D/, -
*0/,- +51*5, &, 3Ð4-$ 13*+5@),1()"1*),&-$*1- &, 
+51*5 5 &";5. 

I)$*58 (,*";&"2"&57&08 15&9)"2@ Ð <*,(&"1*' 
(5;2$&*,455 10(5. C0(' &,75&,$* *$2&$*', !3 -
)$*' / *"8 .$ ("1#$9"/,*$#'&"1*5, +,+ ("-/#-$* -
1-. C&,7,#,@Ð &, #!3, ?$+,D, E$$ 5 *.9. J, /*")0$ 
13*+5 !3)$>* <#$2$&*0 &, ;)395, .5/"*$, 1(5&$ 
5 *.9. K1#5 "12,*)5/,*' )$!$&+, &, 4Ð5-$ 13*+5 
($)5"9, /010(,&5-, *" &, &";,D 10(' $?$ !39$* 
-)+"-+),1&,-, +)3(&"(-*&51*"-(,(3#$%&,-, , &, 
#54$@Ð 3.$ !3),-, *$2&,-, 517$%,$* (,(3#$%&"1*'.

5)43*-,&, 6-& $)-)" +2&/&7 8#&2&9$$, *#:63, -
,&*-$ ,"*323,$1 )"'&234",$1 %&9:- 0"4"-. 
,3*+3;$<$63*#:= #"(-$,:. >-,&*$-*1 2$ 8-& 
# #&($? 

=#"D5$ ("+,%,*$#5 <+"#";55 / 4$#"2 /#5->* &, 1" -
1*"-&5$ %9")"/'- ("(3#-455. C)$95  9$*$8 2".&" 
/09$#5*' ;)3((0 &$!"#$>?5D, 7,1*" 5 9#5*$#'&" 

=)5 +")5 )$%+" 
1&5.,$*1- 5223&5*$*, 
1($45,#51*0 
9,.$ ;"/")-*, 7*" 
<*" %,!"#$/,&5$ 
()5*-;5/,$* + 1$!$ 
9)3;5$ 5&6$+455, +,+ 
;3!+,@Ð /"93
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I!"#$ %&''#()* / !"#$% &'((")*+,

!"#$%&'( ' )$*$+ , "*-."&$//01 2##$3.'4$,5'1 
6"/"1. 7"38 ","!$//" "92,/2 )#- )$*$+ 9",#$)/'( 
):;( .3;99 9" 32<:'*'% *-=$#0( ",#"=/$/'+, '/ -
:2#')'<2>'', #$*2#8/01 ',(")21. ?11;/'*$* 9" -
,#$ 5"3' /2,*"#85" ,/'=$/, 4*" )#- #$4$/'- (- /$ -
1/"." <2!$.2% :9$3$)) "4$/8 :2=/" ',9"#8<":2*8 
5"19#$5,/0$ 93$9232*0, 5"*"30$ ")/":3$1$//" 
,@93"*':":'3;,/01 )$+,*:'$1 "!#2)2%* '11;/" -
1");#'3;%&'1 A66$5*"1.

!"#$" %& '()&*&*+,- "* ."/&?

B)'/,*:$//01 A66$5*':/01 ,3$),*:"1 !"38!0 
, 5"38% -:#-$*,- :25>'/2>'- 93"*': )2//"+ '/ -
6$5>'', 5"*"32- <2&'&2$* "* <2!"#$:2/'-, 525 
932:'#", /2 93"*-=$/'' :,$+ ='</'. C2)" 4$*5" 
,"!#%)2*8 /2>'"/2#8/0+ 52#$/)238 93"6'#25 -
*'4$,5'( 93':':"5 D",,''. E$)'2*30-'/6$5 -
>'"/',*0 "!F-,/-%* A*" :,$1: ' 3")'*$#-1, ' 
/2G'1 5"##$.21, ."#",;- ):;1- 3;521' <2 :25 -
>'/2>'%, 93':':2- ,:"'( )$*$+ ' :/;5":.

H)/25", 5 ,"=2#$/'%, 42,*8 :324$+, ","!$//" *25 
/2<0:2$10( ;<5'( ,9$>'2#8/",*$+, "*/",-*,- 5 
93':':"4/"+ 32!"*$ /$,$38$</" ' /$ 93"-:#-%* 
)"#=/"+ /2,*"+4':",*' : A*"1 32<)$#$ 32!"*0. 
I2, A*" "4$/8 /$93",*2- <2)242, /" *"#85" :25>' -
/2>'- 93"*': 5"3' )2#2 /21 ,$+42, !#2."93'-* -
/;% 523*'/; : A9')$1'"#".'4$,5"1 9#2/$. H," -
!$//" :2=/", 4*"!0 !0#' 93':'*0 93"*': 5"3' 
",#2!#$//0$, 42,*" ' )#'*$#8/" !"#$%&'$ )$*', 
)$*' , :/;*3';*3"!/"+ '/6$5>'$+. I#- /'( A*" 
<2!"#$:2/'$ 1"=$* !0*8 ,1$3*$#8/" "92,/01. 
73"1$ *".", *25'1 .3;9921 )$*$+ 9",#$ ::$)$ -
/'- 5"3$:"+ :25>'/0 , '11;/"*3"9/"+ >$#8% 

3$5"1$/);$*,- /2</242*8 93$9232*   J?KBDHC¨ 
: :"<32,*/"+ )"<$ 9" 1 ,:$4$ /2 /"48 4$3$< )$/8 
: *$4$/'$ 2Ð3 /$)$#8. E3'1$/$/'$ 93$9232*2 
 J?KBDHC¨ ,9","!,*:;$* !"#$$ 524$,*:$//"1; 
,9$>'6'4$,5"1; '11;//"1; "*:$*;, .#2)5"1; *$ -
4$/'% :25>'/2#8/"." 93">$,,2, 93$);93$=)$/'% 
/2,#"$/'- '/*$35;33$/*/0( '/6$5>'+ :'3;,/"+ 
' !25*$3'2#8/"+ 93'3")0.

0(. 1/23"*4/(*&*+ '(/(#2$&2 %5326, ."$ -
*(.*&/"4(47&8 , 9"%+$:; ."/+5?

C2)" ;4'*0:2*8 3-) 625*"3":: :"<32,* 92>'$/ -
*2, 93':':5', /2#'4'$ (3"/'4$,5'( <2!"#$:2/'+, 
,5"#85" :3$1$/' 93"G#" , 1"1$/*2 5"/*25*2 ' 
93"4$$. J ")/"+ 5#'/'4$,5"+ ,'*;2>'' ($,#' 3$ -
!$/"5 /$ !"#$#, /$ 93':'*, 32//'$ ,3"5' 93$) -
9"#2.2$1"." <232=$/'-) 3$5"1$/);$*,- ,)$#2*8 
93':':5; 93"*': 5"3' 9" A9')9"52<2/'-1. B,#' 
=$ 3$!$/"5 /$ <)"3":, :25>'/2>'- 93"*':"9"52 -
<2/2, *".)2 $1; ::")'*,- ,9$>'6'4$,5'+ 93"*' -
:"5"3$:"+ '11;/".#"!;#'/, 5"*"30+ ;=$ ,")$3 -
='* ,9$>'6'4$,5'$ 2/*'*$#2. L*" "!$,9$4':2$* 
92>'$/*; 9;,*8 :3$1$//;%, )" ")/"." 1$,->2, /" 
<2&'*; 93"*': 5"3'. 

<: ,.('(%&, =*" 3%- %2=2$&- ."/& "=2$+ 4(# -
$" &,1"%+'"4(*+ .";1%2.,$:2 1/21(/(*:, 
."*"/:2 "3$"4/2;2$$" , 1/"*&4"4&/>,$:; 
326,*4&2; "9%(3(5* &;;>$";"3>%&/>5 -
)&; ?@@2.*";. A*" ?*" '( %2.(/,*4(?

I#- #$4$/'- "4$/8 
:2=/"  ',9"#8<":2*8 
5"19#$5,/0$ 
 93$9232*0,  5"*"30$ 
")/":3$1$//" 
,@93"*':":'3;,/01 
 )$+,*:'$1 "!#2)2%* 
'11;/"1");#'3;% -
&'1 A66$5*"1
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1-! "#$%&'(

)*+&' ,-./0(1213Ð 
4$.'+15'3Ð 61".$(' 

2-! "#$%&'(

7'0"#10+#'&-&$- 
08"$ 05-#9: 5&$%

3-! "#$%&'(

)-#-91; 08"$ 
53"$2<-&+'=$>

1-! 0$&;#1< 2-! 0$&;#1< 3-! 0$&;#1<

?-+0($- $&@-(=$1&$0+8 $ "-;$'+#8 A$#1(1 $0 -
"1./%:>+ 5 "#'(+$(- (1<B$&$#15'&&8! "#-"'#'+ 
 CD4E7FG¨. F& 0&$H'-+ 58#'H-&&10+/ 50-9 (.$ -
&$I-0($9 0$<"+1<15: .$91#';($, $&+1(0$('=$$ 
(0.'B10+$, 5*.10+$, 21.15&1! B1.$), ('+'#'./&89 
*5.-&$!, :<-&/A'-+ I'0+1+: #'%5$+$* 10.1H&- -
&$!. 6#1<- J+121, "#$ (1#$ &- 1B1!+$0/ B-% &'%&' -
I-&$* '&+$B$1+$(', "1+1<: I+1 &' @1&- 10.'B.- -
&$* 1#2'&$%<' "#1$091;$+ '(+$5'=$* 01B0+5-&&1! 
$ &'0.1-&$- 5+1#$I&1! B'(+-#$'./&1! @.1#8. 
)#$<-&-&$- :&$('./&121 "#-"'#'+'  CD4E7FG¨ 
"1%51.*-+ :<-&/A$+/ ;.$+-./&10+/ '&+$B'(+- -
#$'./&1! +-#'"$$ $ "1580$+/ -- J@@-(+$5&10+/. 
)#$ J+1<  CD4E7FG¨ "#-(#'0&1 01I-+'-+0* 0 H' -
#1"1&$H'>K$<$ $ &-0+-#1$;&8<$ "#1+$51510 -
"'.$+-./&8<$ 0#-;0+5'<$, (1+1#8- $0"1./%:>+0* 

;.* .-I-&$* (1#$. L1+#:;&$($ &'A-! ('@-;#8 
015<-0+&1 0 $<<:&1.12'<$ "#15-.$ 1I-&/ <&121 
$00.-;15'&$! "1 J+1! +-<-, (1+1#8- "1;+5-#;$.$ 
5801(:> J@@-(+$5&10+/ $ B-%1"'0&10+/ "#-"'#'+' 
 CD4E7FG¨ 5 +-#'"$$ (1#$ : ;-+-! #'%.$I&121 51% -
#'0+', ' +'(H- : 5%#10.89. G'A$ (1..-2$ 5 #'%.$I -
&89 #-2$1&'9 0+#'&8 (5 M10(5-, L'#'+15-, G$H&-< 
G1521#1;-, C-.$(1< G1521#1;-, L$B$#$, &' ?'./ -
&-< C10+1(- $ ;#.) +'(H- A$#1(1 $0"1./%:>+ "#- -
"'#'+  CD4E7FG¨ 5 ('I-0+5- "#1+$515$#:0&121 $ 
$<<:&1+#1"&121 .-('#0+5-&&121 0#-;0+5' ('( "#$ 
(1#$, +'( $ "#$ ;#:2$9 A$#1(1 #'0"#10+#'&-&&89 
5$#:0&89 $&@-(=$*9 (2#$"" $ ;#:2$- F7CD, 5- -
+#*&'* 10"' $ ;#:2$- 2-#"-0-5$#:0&8- $&@-(=$$, 
"'#515$#:0&'* C-19 $&@-(=$*, J&+-#15$#:0&'* $& -
@-(=$* $ "#.).

 CD4E7FG¨ 0&$H'-+ 
58#'H-&&10+/ 
50-9 (.$&$I-0($9 
0$<"+1<15: .$91#';($, 
$&+1(0$('=$$ 
(0.'B10+$, 5*.10+$, 
21.15&1! B1.$), 
('+'#'./&89 *5.-&$!, 
:<-&/A'-+ I'0+1+: 
#'%5$+$* 10.1H&-&$!

!"# $"%&'()"*+ #'$+
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I!"#$ %&''#()* / !"#$% &'((")*+,

Ç!"#$%&'(%)*"+, ("-$./(, 
0&1$# *#+#2 (*#&3"(.&0 
"&'45 -&%0 "$6%$7*.+8)$045 
8+9&:$'+"(;È
!"#$%&'(%)*"+, ("-$./(, ' "+*#&,0$$ 

'%$1, ,'2,$#*, &3"&4 (5 "+(6&2$$ 

%+*7%&*#%+"$""89 ( &7+*"89 '(%)*"89 

("-$./(4, 7&%+:+;0(9 ' 7$%'); &<$%$3= 

3$#*.&$ "+*$2$"($. & 6 &*&6$""&*#,9 

5+6&2$'+"(,, $>& .2("(<$*.(9 '+%(+"#+9, 

+ #+.:$ & *7&*&6+9 7%&-(2+.#(.( 

( 2$<$"(, %+**.+5+2+ 5+'$3);0+, 

.+-$3%&4 3$#*.(9 ("-$./(&""89 

6&2$5"$4, * .)%*&1 7&*#3(72&1"&>& 

&6%+5&'+"(, ->6)  '&  ?. %+*"&,%*.(4 

>&*)3+%*#'$""84 1$3(/("*.(4 

)"('$%*(#$# (1. 7%&-$**&%+ ' .- . ' &4"&@

, *$"$/.&>&A 15  %&**((, 5+*2):$""84 

%+6&#"(. '8*B$4 B.&28 %&**(4*.&4 

- $3$%+/((, 3.C1.C"., 7%&-$**&% >+2("+ 

7 $#%&'"+ 1 +%#8"&'+.

+,-./, 012345/,, 6/21345.3789 :1-451;, 
<31=82,5-1/9 :1293>?@ 5.=,?. (A, B, C, D), 
;A;,B=4?7 .C /.D 42/181/9 3,C-.:/91 8134 -
2.<9: 6/21345.378, E4;8,;. . FGHI. J,88;, -
B.21, <4B,-7K82,, ;,;4K .C 62.D 5.=45 /,.L4 -
-11 4<,81/, 5A:1? 484L1//482. ;,B=4M4 .CA/.D.

!DEFGHIJGKLDMN JDOFPQJN (!'( )CÐ REH SGKTTM UM-
VHWFIMDJX, IYUYIMFZY[ GMUWJ\DYZJ LFGHEJTMZJ 
RDEFGHIJGKLHI, PHEHGYF [MGMPEFGJUK]ELN THWJ-
ZHGOJUZHZ PWJDJ\FLPJ[ TGHNIWFDJX L IHIWF\F-
DJFZ I TMEHWHSJ\FLPJX TGHQFLL TGMPEJ\FLPJ ILF[ 
HGSMDHI J LJLEFZ, I EHZ \JLWF J QFDEGMW^DHX 

DFGIDHX LJLEFZY. !'(  HEWJ\MFELN _JGHPHX GML-
TGHLEGMDFDDHLE^], IYLHPHX PHDEMSJHUDHLE^] J 
JZFFE IYGM`FDDYX LFUHDDYX [MGMPEFG. " M LFSHa-
DN_DJX aFD^ JUK\FDH VHWFF 100 RDEFGHIJGKLHI, 
PM`aYX JU PHEHGY[ ZH`FE IYUIME^ EF JWJ JDYF TH-
WJHGSMDDYF THGM`FDJN. & TGFaFWJE^, PMPHX JU DJ[ 
NIWNFELN TGFHVWMaM]bJZ I EHZ JWJ JDHZ GFSJH-
DF, H\FD^ DFTGHLEH. 7 HREHZK TGFaLPMUME^ GMUIJEJF 
ILTY_PJ UMVHWFIMDJN, IYUIMDDHX EFZ JWJ JDYZ 
LFGHEJTHZ IJGKLM, TGHLEH DFIHUZH`DH. 

$bF HaDH LIHXLEIH RDEFGHIJGKLHIC Ð J[ \GFUIY-
\MXDMN JUZFD\JIHLE^, PHSaM VWMSHaMGN HVZFDK 
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!"#"$%&"'()* %#+),-./%"* 0%,1')0 2)30435$'3 
')0",6"##) #)07", ,.#"" #"%80"'$#7" '",)$%27, 
07870.59%" #)015 (4%#%&"'(15 +),-1 8.:)4" -
0.#%3. ;,% <$)- )=#% % $" >" '",)$%27 07870.5$ 
,.80%$%" ')0",6"##) ,.8#7? (4%#%&"'(%? 0.,% -
.#$)0 :)4"8#% =.>" 0 )=#)* % $)* >" '"-@", %, #. -
2,)$%0, ,.8#7" '",)$%27 -)!1$ 30%$@'3 2,%&%#)* 
)=#)$%2#7? (4%#%&"'(%? 2,)304"#%*. A. '"!)=#3 
%80"'$#) :)4"" 30 (4%#%&"'(%? +),-  BCD. 

E")!,.+%3 BCD &,"807&.*#) 6%,)(. % )?0.$70. -
"$ ,.84%&#7" '$,.#7, !=" -)!1$ #.:45=.$@'3 (.( 
'2),.=%&"'(%" '41&.%, $.( % 0'276(% % (,12#7" 
<2%="-%% %#+"(/%%. C 2)'4"=#%" !)=7 )$-"&. -
"$'3 $"#="#/%3 ( .($%0%8./%% BCD 0 -%,", ) &"- 
'0%="$"4@'$015$ ,"!%'$,%,1"-7" 0 ,.8#7? '$,.#.? 
<2%="-%)4)!%&"'(%" 2)=F"-7 8.:)4"0."-)'$%. 
G'):)!) 0#%-.#%3 #. '"!)=#36#%* ="#@ 8.'41 -
>%0.5$ (,12#7" 0'276(% BCD, ):1'4)04"##7" BC 
71-!) $%2., &.'$) 2,)$"(.59%" ' 4"$.4@#7-% %'?) -
=.-% 0'4"='$0%" 07,.>"##)* #"*,)2.$)!"##)'$% 
'",)$%2.. 

;)=F"-7 8.:)4"0."-)'$%, ):1'4)04"##7" BC71, 
,"!%'$,%,15$'3 0 '$,.#.? H8%% ' 2",%)=%&#)'$@5 
5Ð10I 4"$ ' 2%()- 0 %5#"-%54", 2,"%-19"'$0"##) 
',"=% ="$'()!) #.'"4"#%3. C J)''%% $.(.3 0'276 -
(. :74. 8.,"!%'$,%,)0.#. 0 %5#" 2013 !)=. ',"=% 
="$"* ="$'()!) =)6()4@#)!) 1&,">="#%3 J)'$)0.-
#.-K)#1, ()!=. 8.:)4"4% 189 ="$"* 0 0)8,.'$" )$ 1 =) 
5I4"$. 

!"##$"%&'( ) *(+",&-*( .(/(0"1& 2,'(/)3&/4# -
,5+ &,6($7&8. 9') ,"+)0&'#: 3 ;/4..( /&#$"?

L=%#'$0"##7* %'$)&#%( BCDI Ð &"4)0"(, :)4@#)* 
%4% #)'%$"4@. M"?.#%8- 2","=.&%I Ð +"(.4@#)-
),.4@#7* ()'#)0#)*) % .<,)8)4@#7* (0",)3$#7*). 
;1$% 2","=.&%IÐ 0)=#7*, 2%9"0)*, ()#$.($#)-:7 -
$)0)* % 0)8=16#)-(.2"4@#7*. G$#)'%$"4@#.3 ,)4@ 
(.>=)!) %8 21$"* 0.,@%,1"$'3 0 8.0%'%-)'$% )$ ',) -
()0 #.&.4. %#+%/%,)0.#%3, ?.,.($",%'$%( 0%,1'. % 
()#(,"$#7? 1'4)0%* >%8#"="3$"4@#)'$% #.'"4"#%3. 

C)'2,%%-&%0)'$@ ( BCD 0'"):9.3, )=#.() :)4@ -
615 &.'$@ 8.:)4"06%? (80Ð90%) ')'$.0435$ ="$%, 
2,%$)- 2)4)0%#. %8 #%?IÐ <$) ="$% -4.=6"!) 0)8 -
,.'$.. 

N.'$) #.:45=."$'3 0#1$,%'"-"*#)" ,.'2,)'$,. -
#"#%" %#+"(/%%, %, ()#"&#), 0 !,1221 ,%'(. 2)2. -
=.5$ ="$%, ),!.#%8)0.##7" 0 ="$'(%" ()44"($%07 

(="$'(%" '.=7, 6()47, 2%)#",'(%" 4.!",3). O.(>" 
0)8-)>#) % 0#1$,%:)4@#%&#)" %#+%/%,)0.#%".

<5 #$"-"=&, 1') 2,'(/)3&/4#,5( &,6($7&& 
&*(>' 35/"%(,,58 #(-),,58 +"/"$'(/. ?@1(* 
2') #3:-",)?

K43 BCD 0 ',"=#"* 2)4)'" P"0",#)!) 2)416.,%3 
?.,.($",#. 4"$#"-)'"##33 '"8)##)'$@. A. '"!)= -
#36#%* ="#@ $)4()0)!) #.1&#)!) ):)'#)0.#%3, 
2)&"-1 <$) 2,)%'?)=%$ %-"##) 0 =.##7* 2",%)=, 
#"$. M)>#) 2,"=2)4)>%$@, &$) %-"##) 0 <$) 0,"-3 
!)=. 2,% ),!.#%8./%% 4"$#"!) )$=7?. 1 ="$"* 10" -
4%&%0."$'3 &%'4) ()#$.($)0 0) 0#)0@ '+),-%,) -
0.##7? ="$'(%? ()44"($%0.? (2%)#",'(%" 4.!",3, 
)8=),)0%$"4@#7" ="$'(%" 24)9.=(%, '2),$%0#7" 
6()47, (12.#%" 0 )$(,7$7? 0)=)"-.? % :.''"* -
#.?), &$), 0 '0)5 )&","=@, 2,%0)=%$ ( 0)8#%(#)0" -
#%5 )&.!)0 BCD. 

;,% +),-%,)0.#%% )&.!)0 BCD #.%:)4"" 3,()* 
(4%#%&"'()* +),-)* 3043"$'3 '",)8#7* -"#%# -
!%$. Q.:)4"0.#%" %-""$ 18#.0."-15 '%-2$)-.$%(1, 
2)304"#%" ()$),)* $,":1"$ !)'2%$.4%8./%%. CI2) -
'4"=#%" !)=7 2,% <2%="-%)4)!%&"'(%? 2)=F"-.? 
'",)8#)!) -"#%#!%$. =)-%#%,159%-% 6$.--. -
-% 30435$'3 <#$",)0%,1'7 LPAG (&.9" 0'"!) 4, 6, 
14, 30, 11, 19, 22 % 71), 0%,1'7 R)('.(% C5-'",)$%2)0. 
R,%0.3 8.:)4"0."-)'$% -"#%#!%$)- 2)4#)'$@5 
2)0$),3"$ (,%015 8.:)4"0."-)'$% 0 /"4)- BCD. 
B#$",)0%,1'#7* -"#%#!%$ $.(>" %-""$ 4"$#"-
)'"##55 '"8)##)'$@, ' 2,"%-19"'$0"##7- 2),. -
>"#%"- ="$"* 6()4@#)!) % =)6()4@#)!) 0)8,.' -
$., ="$% =) 3 4"$ :)4"5$ ,"=(). G'):"##)'$@5 BCD 
2)'4"=#%? 4"$ 3043"$'3 "" Ç)-)4)>"#%"È.

9"$&( #4A(#'34>' *(')05 ./)6&="$'&$&?

M"$)=7 '2"/%+%&"'()* 2,)+%4.($%(% BCD #" 
,.8,.:)$.#7, &$), ()#"&#), ):1'4)04"#) <2%="-%) -
4)!%&"'(%-% )'):"##)'$3-% 8.:)4"0.#%3. C,3= 
4% 1=.'$'3 ')8=.$@ 0.(/%#1, ()$),.3 -)!4. :7 8. -
9%$%$@ )$ 0'"? '",)$%2)0, 0 '038% ' &"- 2,)+% -
4.($%(. BCD :.8%,1"$'3 #. ):9%? 2,)$%0)<2% -
="-%)4)!%&"'(%? -",)2,%3$%3?, 2,%'19%? 0'"- 
(.2"4@#7- % ,"'2%,.$),#)-0%,1'#7- %#+"(/%3-. 
E4.0#7- #.2,.04"#%"- 2,)+%4.($%(% BCD 30 -
43"$'3 '0)"0,"-"##.3 =%.!#)'$%(. 8.:)4"0.#%3 
'I2)'4"=159"* %8)43/%"* :)4@#)!), . $.(>" 2,) -
0"="#%" 2,)$%0)<2%="-%&"'(%? -",)2,%3$%*, #. -
2,.04"##7? #. 4)(.4%8./%5, ' /"4@5 -.('%-.4@ -
#)!) #"=)219"#%3 0)8-)>#)!) ,.'2,)'$,.#"#%3 
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I!"#$ %&''#()* / !"#$% &'((")*+,

!"#$%&!!. ' ()*+$ ,'- .*%/$ 0*/"( 12(0(3!.4 5! -
5.$6*.!)$5%78 09*/"78 7:(2%7 1(6$;$"!<, 794.-
2*#!(9$.(0($ (:97)$"!$ ! .;*.$94"($ 12(0$.2! -
0*"!$. 

=9!.$94"(5.4 %*2*".!"">? 6$2(12!<.!@ 0 ()*+$ 
,'- 12! (.57.5.0!! 597)*$0 A*:(9$0*"!@ 5 1(2* -
/$"!$6 BCD !9! %*%!? - .( 327+!? (2+*"">? 1( -
2*/$"!@ 5(5.*09<$. 10 57.(%, 12! !? "*9!)!!E Ð 
20E3"$@. 

D 12(#!9*%.!)$5%(@ &$948 0 ()*+$ !"#$%&!! 
6(/"( 12!6$"<.4 )$9(0$)$5%!@ 9$@%(&!.*2">@ 
!".$2#$2(" (A*%*1>0*.4 !9! 2*51>9<.4 0 "(5(0>$ 
?(3>), 2$%(6:!"*".">$ !".$2#$2("> (  '-FGHIC¨ 
J$94,  '-FGHIC¨ D711(A!.(2!!). K*%/$ 2$%(6$" -
37$.5< "*A"*)$"!$ 12$1*2*.(0, 51(5(:5.078;!? 
5*"*&!! 59!A!5.>? (:(9()$% ! "(26*9!A*&!! 
6!%  2(:!(&$"(A* (3$%("+$5.*".>, 12(:!(.!%! ! 
32.). '*/"( 1("!6*.4, ).( 9$)*.5< "$ .(94%( A*:( -
9$0L!$, "( ! %(".*%.">$ 9!&*.

I3"!6 !A M##$%.!0">? 6$.(3(0 :(24:> 5 ,'- 
<09<$.5< *".*+("!5.!)$5%($ 3$@5.0!$ "* :(9$A -
"$.0(2">@ M".$2(0!275 *..$"7!2(0*"">? L.*6 -
6(0 DM:!"* ((2*94"(@ /!0(@ 1(9!(6!$9!."(@ 
0*%&!"(@). N2!"&!1 3$@5.0!< (2*94"(@ /!0(@ 
1(9!(6!$9!."(@ 0*%&!"> 12! %71!2(0*"!! M1! -
3$6!! ,'- (5"(0*" "* ()$"4 :>5.2(6 (0 .$)$"!$ 
2Ð3 3"$@) A*5$9$"!! %!L$)"!%* 7 80Ð90% 3$.$@ 
(. 1 +(3* 3( 14 9$. 0*%&!"">6 1(9!(0!275(6 !, %*% 
59$35.0!$, 0>.$5"$"!! !A &!2%79<&!! M".$2(0! -
275(0EÐ 0(A:73!.$9$@ ,'-. '*%&!"*&!8 12(0(3<. 
"* 1(3O$6$ A*:(9$0*$6(5.!, "$ 3(/!3*<54, %(+3* 
%(9!)$5.0( A*:(9$0L!? 3(5.!+"$. "$5%(94%!? 5( -
.$" )$9(0$%. '*%&!"*&!< 12(0(3!.5< (3"(%2*."(, 
"$A*0!5!6( (. 2*"$$ 12(0$3$"">? 12(#!9*%.!)$ -
5%!? 12!0!0(% 12(.!0 1(9!(6!$9!.*, 1( 2*51(2< -
/$"!8 .$22!.(2!*94"(+( 712*09$"!< H(51(.2$: -
"*3A(2*.

Около 85% случаев энтеровирусных инфекций 
протекает бессимптомно, 12–14% случаев диа-
гностируются как легкие лихорадочные забо-
левания и около 1–3% имеют тяжелое течение, 
особенно у детей раннего возраста и лиц с на-
рушениями иммунной системы. Существуют 
ли сейчас способы выявить энтеровирусные 
инфекции на ранних стадиях? 

N2$35.*09$""*< 5.*.!5.!%* 50<A*"* 5 "$3( -
(&$"%(@ A*:(9$0*$6(5.! ,'-, ).( (:759(09$"( 

0>2*/$"">6 %9!"!)$5%!6 1(9!6(2#!A6(6, 
(.57.5.0!$6 1*.(+"(6("!)"(@ 5!61.(6*.! -
%!, (59(/"<8;!? 50($02$6$""78 %9!"!)$5%78 
3!*+"(5.!%7 A*:(9$0*"!<, (5(:$""( $+( 51(2* -
3!)$5%!? 597)*$0. P*5.4 3$.$@ "$ (:2*;*8.5< A* 
6$3!&!"5%(@ 1(6(;48, * $;$ )*5.4, "$56(.2< 
"* (5"(0">$ 1(9(/$"!< 57;$5.078;!? 5*"!.*2 -
"( -M1!3$6!(9(+!)$5%!? 12*0!9, "$ (:59$378.5< 
3(9/">6 (:2*A(6. N(M.(67 39< 50($02$6$""(@ 
1(5.*"(0%! 3!*+"(A* ,'- "$(:?(3!6( .;*.$94"( 
5(:2*.4 M1!3$6!(9(+!)$5%!@ *"*9!A ! (:<A*.$94 -
"( 12(0$5.! 9*:(2*.(2"($ !559$3(0*"!$. '*/"( 
1(6"!.4, ).( 3!*+"(A ,'- 75.*"*09!0*$.5< .(94 -
%( "* (5"(0*"!! 9*:(2*.(2"(+( 1(3.0$2/3$"!<, 
(5"(0*""(+( "* (:"*27/$"!! M".$2(0!275(0 !9! 
HCQ M".$2(0!275(0 0 :!(9(+!)$5%!? 6*.$2!*9*?, 
"*2*5.*"!! .!.2* *".!.$9 0 1*2">? 5>0(2(.%*?.

Чем опасна энтеровирусная инфекция? Какие 
последствия могут быть для ребенка и взрос-
лого, если ее не лечить? 

I A"*)!6(5.! ,'- 50!3$.$945.07$. .(. #*%., ).( 5 
2006 +(3* 0 H(55!! 7.0$2/3$"* (:<A*.$94"*< 2$+! -
5.2*&!< M.(@ !"#$%&!!, * "*3A(2 A* ,'- 0%98)$" 
0 C*&!("*94">@ 19*" 3$@5.0!@ 1( 1(33$2/*"!8 
5.*.75* HF %*% 5.2*">, 50(:(3"(@ (. 1(9!(6!$9! -
.*. ,.( 50<A*"( 0 1$2078 ()$2$34 5 .$6, ).( 19* -
"(0*< 12(#!9*%.!%* 1(9!(6!$9!.* 5 0>0$3$"!$6 
1(9!(0!275(0 !A $5.$5.0$""(@ &!2%79<&!! 6(/$. 
12!0$5.! % *%.!0!A*&!! M1!3$6!(9(+!)$5%(+( 
12(&$55* 327+!? ("$ 1(9!() M".$2(0!275(0 5 1( -
59$378;!6 2(5.(6 A*:(9$0*$6(5.! ,'-.

G59! 7 1*&!$".* 
3!*+"(5.!2(0*" 
M".$2(0!275">@ 
6$"!"+!., .(E9$)$"!$ 
(:<A*.$94"( 
12(0(3!.5< 
2$%(6:!"*".">6 
!".$2#$2("(6 R - 2b
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!"#$%&'(%)*+ #,-.$ /'0/1#*/ 2%(3("&4 5& 30% 
*0)3,$' *$2*(*-2&5&6"&7& 8,6&0$',"(/ "&'& -
%&.5$""+9 ( (7%,1# *):$*#'$"")1 %&0; ' <0, -
5$"3$*-&4 8,6&0$',$<&*#( ( *<$%#"&*#( (>1%). 
=,>($"#+, -&#&%+$ 2$%$"&*/# 2,%,0(#(3$*-(4 
2&0(&<($0(# ?"#$%&'(%)*"&4 ?#(&0&7((, ",'*$7 -
5, &*#,1#*/ ("',0(5,<(. @&',%*#'& !AB 8,-013, -
$#*/ $:$ ( ' #&<, 3#& &", <&.$# *#,#; (*#&3"(-&< 
"&'+9 C&%< 8,6&0$',"(4 3$0&'$-,. D%-(< 2%(<$ -
%&< "$2%$5*-,8)$<&*#( ?2(5$<(3$*-&7& 2%&>$**, 
?#&7& 8,6&0$',"(/ /'(0,*; '*2+E-, !AB * 2&%, -
.$"($< *&*)5(*#&4 &6&0&3-( 70,8, ()'$(#&<), '+ -
8',"",/ ?"#$%&'(%)*,<( Echo-19, Echo-11, '2$%'+$ 
' <(%$ 8,%$7(*#%(%&',"",/ ' @%,*"&/%*-&< -%,$ ' 
1981Ð1982 7&5,9, -&75, 6&0$$ 500 <,0$";-(9 2,>( -
$"#&', %,"$$ ,6*&01#"& 85&%&'+9, &*#,0(*; ("', -
0(5,<( 2& 8%$"(1 ", '*1 .(8";. 

!"# $%&'()&*'+ ,-.-/'-?

F$3$"($ 6&0;E("*#', 6&0;"+9 2%&'&5(#*/ ' 5& -
<,E"(9 )*0&'(/9. =,>($"#+ * 2&%,.$"($< "$%' -
"&4 *(*#$<+ ( 5%)7(9 &%7,"&' (*$%5>,, 0$7-(9, 
2$3$"(, 70,8) 2%( ",0(3(( *&2)#*#')1:$7& (<<) -
"&5$C(>(#,, , #,-.$ '"$ 8,'(*(<&*#( &# -0("(-( 
8,6&0$',"(/ '*$ 5$#( ' '&8%,*#$ 5& 7 0$# ('& '%$</ 
'*2+E-( !AB) 2&50$.,# 7&*2(#,0(8,>((. 

A &*#%&< 2$%(&5$ 8,6&0$',"(/ 0$3$"($ 2,>($"#&' 
* !AB, 2%&#$-,1:$4 6$8 2&%,.$"(/ >$"#%,0;"&4 
"$%'"&4 *(*#$<+ ( '")#%$""(9 &%7,"&', 2%&'& -
5(#*/ 2& 2%(">(2,< #$%,2(( &*#%+9 %$*2(%,#&% -
"+9 ("C$->(4 * ",8",3$"($< 2&*#$0;"&7& %$.( -
<,, &6(0;"&7& 2(#;/, 0$7-&)*'&/$<&4 -,0&%(4"&4 

( 6&7,#&4 '(#,<(",<( 2(:(. G$%,2$'#(3$*-($ 
<$%&2%(/#(/ 2%&'&5/#*/ * )3$#&< #/.$*#( *&*#& -
/"(/, '+%,.$""&*#( ("#&-*(-,>(( ( &#5$0;"+9 
-0("(3$*-(9 *("5%&<&' ( '-013,1# ?#(&#%&2 -
"+$, (<<)"&-&%%(7(%)1:($ ( *(<2#&<,#(3$*-($ 
*%$5*#',. 

@ *&.,0$"(1, *%$5*#' *2$>(C(3$*-&4 2%&#('&'( -
%)*"&4 #$%,2((, ",2%,'0$""&4 -&"-%$#"& ", ?"#$ -
%&'(%)*+, "$#. H, *$7&5"/E"(4 5$"; * )3$#&< -0( -
"(3$*-(9 %$-&<$"5,>(4, 2&57&#&'0$""+9 IJKLM 
ÇN$#*-(4 ",)3"&--0("(3$*-(4 >$"#% ("C$->(&" -
"+9 6&0$8"$4È (O=6), ' -,3$*#'$ *%$5*#' ?#(&#%&2 -
"&4 #$%,2(( %$-&<$"5&',"& 2%(<$"$"($ %$-&<6( -
","#"&7& ("#$%C$%&", P-2b. F(5$%&< ?#&4 7%)22+ 
2%$2,%,#&' 2%&5&0.,$# &*#,',#;*/   ABIQRLH¨, 
-&#&%+4 <&.$# 6+#; (*2&0;8&'," ' '(5$ %$-#,0; -
"+9 *)22&8(#&%($' (2 %,8, ' *)#-( ' #$3$"($ 10 
5"$4: 5$#( 2$%'+9 3 0$# .(8"(SÐ 150 #+*.STQ, &# 3 5& 
7S0$#SÐ 500 #+*. TQ, &# 8 5& 14S0$#SÐ 1S<0" TQ). =%( 
-0("(3$*-(9 C&%<,9 !AB, 2%&#$-,1:(9 * 2&%,.$ -
"($< -&.( ( *0(8(*#+9 &6&0&3$- (?-8,"#$<,, 7$% -
2$#(3$*-,/ ,"7(",), (*2&0;8)$#*/ $:$ &5", C&%<, 
%$-&<6(","#"&7& ("#$%C$%&", P-2bSÐ 7$0; 50/ ", -
%)."&7& 2%(<$"$"(/ (  ABIQRLH¨ J$0;).

A #/.$0+9 *0)3,/9 ' 2$%'+$ 2Ð5 5"$4 2%(<$"/1#*/ 
'")#%('$""+$ (<<)"&70&6)0("+. A 20," #$%,2(( 
'-013,$#*/ #,-.$ *,",>(/ *0(8(*#+9 &6&0&3$-, 
-&#&%,/ 5&*#(7,$#*/ 2)#$< &%&E$"(/ 2&0&*#( "&*, 
%,*#'&%,<( ,"#(*$2#(-&'. =%( %,8'(#(( <(,0 -
7(3$*-&7& *("5%&<, (*2&0;8)1#*/ "$*#$%&(5"+$ 
2%&#('&'&*2,0(#$0;"+$ *%$5*#',. N0/ '&**#,"&' -
0$"(/ <(-%&6(&>$"&8, ",8",3,1#*/ 2%&6(&#(-(. 

F$3$"($ 2,>($"#&' !AB, 2%&#$-,1:$4 * 2&%,.$ -
"($< UHO, 2%&'&5(#*/ 2& 2%(">(2,<, ",2%,'0$" -
"+< ", 2%$5)2%$.5$"($ (0( &7%,"(3$"($ C&%<( -
%&',"(/ "$&6%,#(<+9 >$%$6%,0;"+9 %,**#%&4*#'. 
!#& &6/8,#$0;",/ 7&*2(#,0(8,>(/, *#%&7(4 2& -
*#$0;"+4 %$.(< ' #$3$"($ 14 5"$4, ",8",3$"($ ?#( -
&#%&2"&4 (2%&#('&'(%)*"&4) ( 2,#&7$"$#(3$*-&4 
#$%,2((, ",2%,'0$""&4 ", )<$";E$"($ 3$%$2"&7& 
5,'0$"(/, )0)3E$"($ -%&'&*",6.$"(/ ( "&%<,0( -
8,>(1 <$#,6&0(8<, <&87,. A ?#&< *0)3,$ 6&0;E&$ 
8",3$"($ (<$$# 2%&#('&'(%)*",/ #$%,2(/, 2&?#& -
<) $*0( ) 2,>($"#, 5(,7"&*#(%&'," ?"#$%&'(%)* -
"+4 <$"("7(#, 2%$2,%,#&< '+6&%, #,-.$ /'0/$#*/ 
%$-&<6(","#"+4 ("#$%C$%&"&< P-2b (  ABIQRLH¨ 
O)22&8(#&%((,  ABIQRLH¨ J$0;), 2%( ?#&< 5&8+ 
2%$2,%,#, ' 2Ð3 %,8, 2%$'+E,1# 5&8+, (*2&0;8) -
$<+$ 2%( 0$3$"(( !AB 6$8 &%7,""+9 2&%,.$"(4.
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'()*+,- .(/0+1 

!"#$"%$ &"''$(")#)*#$ 
+(,)-./*$: */-"0"1 23/#41 
" #)*$5)(

!"#$%$&"', (#' ).*. +%,'-.$/0 12-0 "$ #'-.3' /2 -
40567,&8 9($"2,, "' 7 Ç,9:';È *$"70,7"0 <-$3 -
&0"4%'/7(0 =0/$%7"0: 7,$""' & "$$ '" >7&0- &/'5 
?$%'7"5@Ð 4'3#'%0 A0#.8"9 *-0&$"3'/9 / #%7-'?77 
ÇB#3%2#08 3"7?0È. C7&0#$-. 12- 1%0#', >$%/'?' 
,9D0 ).*. +%,'-.$/'; E./0 <-$3&0"4%'/7(0 )7-. -
1$%0 7 >%$40""2, 4%9?', )7"0742 *7&&0%7'"'/ -
"2, >'F#',9 &#0- &/74$#$-$, ($%$42 &'12#7;, 3' -
#'%2$ / 40-."$;G$, "0G-7 ,$&#' "0 &#%0"7H0I 
$?' 3"7?7. ! F#' "$ $47"&#/$""'$ >%'7:/$4$"7$, 
>'&/86$""'$ ).*. +%,'-.$/';. B"0 &#0-0 ?$%'7 -
"$; >.$&2 <-$3&0"4%0 !-.7(0 E7>'/&3'?' ÇJ0 >' -
%'?$ #0;"2È. C' #%7-'?77 *.<.@=0/$%7"0 / 1973 ?'49 
12- &"8# '4"'7,$""2; #$-$/7:7'""2; K7-.,, 
0 / 1977@?'49@Ð 9-&$%7;"2; #$-$/7:7'""2; K7-.,. 
* 2013 ?'49 "0 F3%0"2 /2G$- #$-$&$%70- ÇL$%"2$ 
3'G37È, ?4$ %'-. )7"0742 *7&&0%7'"'/"2 7&>'- -
"7-0 <""0 <-$3&0"4%'/"0 M.8($"3'.

!" #$%&'( ' #)*(+(,)

)7"0740 *7&&0%7'"'/"0 +%,'-.$/0 %'47-0&. 
24@'3#81%8 1898 ?'40. +$ '#$H, >'4N$&09- *7&&0%7'" 
*0&7-.$/7( +%,'-.$/, 12- /';&3'/2, &#0%G7"';. 
M$#&#/' '"0 >%'/$-0 "0 I9#'%$ O%'-'/' P&#.-Q$4 -
/$47H3'?' '3%9?0 M'"&3'; ?91$%"77 ("2"$ *'- -
?'?%04&308 '1-0&#.) 7 &(7#0-0 &$18 30:0(3';, 

"$&,'#%8 "0 #' (#' 1'-.G95 (0&#. D7:"7 >%'D7 -
-0 / Q'&3/$. )7"0740 & 4$#&#/0 -517-0 >$#., #0" -
H$/0#., '1'D0-0 3-0&&7($&395 ,9:239. B&'1$""' 
$; "%0/7-7&. >%'7:/$4$"78 C$#%0 !-.7(0 L0;3'/ -
&3'?', 7, 3'?40 '4"0D42 ).*. +%,'-.$/0 >%'(7#0-0, 
(#' 3',>':7#'% 9,$% '# I'-$%2, F#' #03 $$ >'#%8& -
-', (#' '"0 %$G7-0 "$>%$,$""' &#0#. /%0(',.

)7"0740 9(7-0&. / J'/'($%30&&3$, '3'"(7-0 Q0 -
%77"&395 D$"&395 ?7,"0:75 & :'-'#'; ,$40-.5. 
* 1917 ?'49 >'$I0-0 / R'&#'/-"0-M'"9 7 >'&#9>7 -
-0 "0 ,$47H7"&37; K039-.#$# S$/$%'-=0/30: -
&3'?' 9"7/$%&7#$#0. PD$ / &#94$"($&37$ ?'42 
"0(0-0 &$%.$:"95 "09("95 %01'#9. +$ >%$>' -
40/0#$-. *-047,7% <-$3&0"4%'/7( T0%237" 

<JA!T!BA!=!  *B U E!  *  J< U P V !)J W J<SABE W=B  

CRBLJB , LAB  SA<E!  CR!* X LJ X Q  Y*E+J!+Q . 

J B  Q<EB  =AB  )J<+A , LAB  SB)M<A+E+Q  

BA+L+SA*+JJB ZB  C+J! [ !EE!J<  *  SB*+AS=BQ  

SB \ )+  TX E< ) !J<!M<  * !SS<R!BJB*J<  

+RQBE W+*< , PL+J X]^ Q!=RBT!BEB Z. BJ<  

J+  ABEW=B  BTJ<RP V !E<  TBE++  CRBMP=A!*J X], 

L+Q  P )<C<MJ X_ =BEE+ Z, U A<QQ  <JA!T!BA!=< , 

JB  !  *  ARPMJX_ PSEB*! Y_ *B+JJB ZB  *R+Q+J!  

BRZ<J!)B*<E<  CRBQ XU E+JJB+  CRB!)*BMSA*B  

*< V J+ ]U +ZB  MEY )MBRB* WY E\ M+], 

SAR<A+Z!L+S=!  J+BT _BM!QB ZB  E+=<RSA*< .

!-./0 1(2 ! 30
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! "#$%$&'(#!) $*+( ,$-.,+ / 0$&'-$): 1 &2,$-2 -
($-!! 3!#2!4+ 5!//2-!$#$1#+ ,+& -26-2,$(2# 
7/8$-'##+) "'($4 4!2%#$/(!8!, *$61$&91:!) 
*$&7;!(. *'-1+' -'67&.(2(+ ;'-'6 5Ð6 ;2/$1, 
! "'($4 %-7**$1+0 *$/'1$1, 7/8$-!1:!) -2,$(7 
,28&2,$-2($-!) 1 5Ð10 -26.

<'8$($-$' 1-'"9 3!#2!42 5!//2-!$#$1#2 -2,$ -
(2&2 1 =2:8'#(/8$" !#/(!(7(' 128>!# ! /+1$-$ -
($8, %4' /7"'&2 /$642(. 8$"*&'8/#+) *-'*2-2( 
,28('-!$?2%2, 18&@;21:!) 19 1!4$1 Ç*$A!-2 -
('&')È "!8-$,$1. <$1$' &'82-/(1$ /*-21&9&$/. 
#' ($&.8$ / 1$6,74!('&9"! 0$&'-+, #$ ! / ,-@: -
#+" (!?$" ! 4!?('-!'). B-'*2-2( /-267 *-$612 -
&! ÇA!1$) 1$4$)È.

C$642##+) 3.5. D-"$&.'1$) 0$&'-#+) ,28(' -
-!$?2% *$61$&!& !6,'A2(. E*!4'"!! E($%$ 62 -
,$&'12#!9 1$ 1-'"9 5'&!8$) F(';'/(1'##$) 

!67;2& 0$&'-#+0 ! 0$&'-$*$4$,#+0 1!,-!$#$1, 
*$4 '%$ -78$1$4/(1$" 3.5. D-"$&.'12 71&'8&2/. 
#$1+" #2*-21&'#!'" 1 "!8-$,!$&$%!!GÐ ,!$0! -
"!') "!8-$,$1GÐ ! *-!/(7*!&2 8 !//&'4$12#!9". 

!"#$%& $'(%) *+',#$ -'./+0

5 1922 %$47 1 H$/($1'-#2-I$#7 /1!-'*/(1$12&2 
0$&'-2. 3.5. D-"$&.'12 *$&7;!&2 $,:!-#+) "2 -
('-!2& 4&9 !//&'4$12#!). D) 742&$/. 1+4'&!(. 
!6 $-%2#!6"2 $4#$%$ !6 *2>!'#($1 #'!61'/(#+) 
/1'(9J!)/9 0$&'-$*$4$,#+) 1!,-!$#. B$64#'' 
E($( 1!,-!$# ,+& #2612# '' !"'#'". 

3!#2!42 5!//2-!$#$1#2 *-'4*$&$A!&2, ;($ 
#' ($&.8$ 8&2//!;'/8!) Vibrio cholerae, #$ ! 0$&' -
-$*$4$,#+' 1!,-!$#+ "$%7( 1+6+12(. 62,$&' -
12#!'. 3.5. D-"$&.'12 *-$1'&2 #'1'-$9(#$' 8$ -
&!;'/(1$ E8/*'-!"'#($1 *$ 4!??'-'#>!2>!! 
0$&'-#+0 ! 0$&'-$*$4$,#+0 (#'2%%&@(!#!-7@ -
J!0/9) 1!,-!$#$1. F4#28$ $8$#;2('&.#$ 4$82 -
62(., 8287@ -$&. !%-2@( *$/&'4#!' 1 0$&'-#$) 
!#?'8>!!, "$A#$ ,+&$, ($&.8$ *$/(21!1 $*+( 
#2 ;'&$1'8'. =$%42 3!#2!42 5!//2-!$#$1#2 11' -
&2 /',' 0$&'-$*$4$,#+' 1!,-!$#+. B-'4*$&$ -
A'#!' 3.5. D-"$&.'1$) *$4(1'-4!&$/.: $#2 62,$ -
&'&2. K$&'6#. *-$('82&2 1 (9A'&$) ?$-"' ! '412 
#' *-!1'&2 8 &'(2&.#$"7 !/0$47. =28!" $,-2 -
6$" ,+&$ 4$8262#$, ;($ 1 8!:';#!8' ;'&$1'82 
0$&'-$*$4$,#+' 1!,-!$#+ "$%7( *-'1-2(!(. -
/9 1 !/(!##+' 0$&'-#+' 1!,-!$#+ ! 1+612(. 62 -
,$&'12#!', 2 -'6!/('#(#$/(. 8 !#?'8>!! 621! -
/!( $( $,J') /$*-$(!1&9'"$/(! $-%2#!6"2 ! -< 
A'&74$;#$%$ /$82. L($ ,+&$ /'-.'6#$' #27;#$' 
$(8-+(!'. B-$4$&A29 E8/*'-!"'#(+, 3.5. D-"$ -
&.'12 *-'4&$A!&2 $-!%!#2&.#+' 4!??'-'# -
>!2&.#$-4!2%#$/(!;'/8!' "'($4+ 4&9 $*-'4' -
&'#!9 0$&'-#+0 ! 0$&'-$*$4$,#+0 1!,-!$#$1, 
2 (28A' "'($4 ,+/(-$) 4!2%#$/(!8! 0$&'-+.

F4#28$ $;'1!4#$, ;($ 4&9 "$&$4$%$ 7;'#$%$ #' -
4$/(2($;#$ #2)(! /*$/$,+ $,#2-7A'#!9 /"'-($ -
#$/#$%$ 1-2%2. <'$,0$4!"$ ,+&$ '%$ $,'61-'4!(.. 
F*+(+ *$ !67;'#!@ 0&$-$7/($);!1$/(! "!8-$ -
,$1 42&! 0$-$:!) -'67&.(2(: 0&$- "$"'#(2&.#$ 
7,!12& 1/'0 1!,-!$#$1. 5*$/&'4/(1!! 1 $/#$17 
/2#!(2-#+0 #$-" ,+&$ 62&$A'#$ #2&!;!' 1 1$ -
4$*-$1$4#$) 1$4' $/(2($;#$%$ 0&$-2 828 12A#$ -
%$ /-'4/(12 *-$?!&28(!8! $*2/#+0 62,$&'12#!). 

5 1941 %$47 3!#2!42 5!//2-!$#$1#2 $(*-21! -
&2/. #2 ,$-.,7 / E*!4'"!') 0$&'-+ 1 -'%!$#+ 
#2 %-2#!>' / M?%2#!/(2#$". 5 82;'/(1' *-$?! -
&28(!8! 1*'-1+' ,+& !/*$&.6$12# 0$&'-#+) ,28 -
('-!$?2%GÐ #$1+) *-'*2-2(, /$642##+) 3.5.GD- -
"$&.'1$). B$"$% 1 E($) #'*-$/($) Ç/012(8'È 

*+'1/22#'3%.4305 *6,4

! 1925 "#$%  3.5. D-"$&.'12 1$6%&21&9&2 $( -
4'& ,!$0!"!! "!8-$,$1 1 K!$0!"!;'/8$" 
!#/(!(7(' !". M.<. K202 1 N$/81'. L($( $( -
4'& 1 1934 %$47 1$:'& 1 /$/(21 5/'/$@6#$%$ 
!#/(!(7(2 E8/*'-!"'#(2&.#$) "'4!>!#+. 

! 1945 &# 1947 "#$  3.5. D-"$&.'12GÐ 4!-'8 -
($- O#/(!(7(2 ,!$&$%!;'/8$) *-$?!&28 -
(!8! !#?'8>!). 

' 1947 "#$(  #2 ,26' E($%$ !#/(!(7(2 ,+& /$6 -
42# 5/'/$@6#+) #27;#$-!//&'4$12('&./8!) 
!#/(!(7( *'#!>!&&!#2 (1 *$/&'47@J'" Ð 
5/'/$@6#+) #27;#$-!//&'4$12('&./8!) 
!#/(!(7( 2#(!,!$(!8$1), %4' 3.5. D-"$&.' -
12 621'4$12&2 $(4'&$" E8/*'-!"'#(2&. -
#$) ('-2*!!. F4#$1-'"'##$ / 1952G %$4$" 
! 4$ 8$#>2 A!6#! 3!#2!42 5!//2-!$#$1#2 
1$6%&21&9&2 82?'4-7 "!8-$,!$&$%!! ! &2 -
,$-2($-!@ #$1+0 2#(!,!$(!8$1 P'#(-2&. -
#$%$ !#/(!(7(2 7/$1'-:'#/(1$12#!9 1-2;') 
(#+#' Ð H$//!)/829 "'4!>!#/829 2824'"!9 
*$/&'4!*&$"#$%$ $,-26$12#!9).

! 1956 "#$%  ! 4$ 8$#>2 A!6#! 3!#2! -
42 5!//2-!$#$1#2 1$6%&21&9&2 8$"!('( 
*$ 2#(!,!$(!82". K+&2 %&21#+" -'428($ -
-$" A7-#2&2 ÇM#(!,!$(!8!È, ;&'#$" -'4 -
8$&&'%!! "'A47#2-$4#$%$ ÇQ7-#2&2 2# -
(!,!$(!8$1È, !64212'"$%$ 1 =$8!$. D' *'-7 
*-!#24&'A!( 535 #27;#+0 -2,$(. 
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'()*+,- .(/0+1 

!"#$%. &'()*(+,$" "-./$01 2"+(3$, 3.$(/+. 
! &*.+4$5).6 $('(78.9 .)'49. :" -")0;($41 
<.)8"'36).!. &&&= >.?. @)'"+,(!. ).2"*.+. 
! &*.+4$5).6( ! /"/*.!( 5)0--%, ")5.$43"!.$$"# 
/ 7(+,1 -)(6"*!).A($49 B-46('44. C6$.8" D" -
+()$"5" 2.8*()4"E.5., -)4!(3($$"5" >4$.46"# 
?4//.)4"$"!$"#, 2%+" $('$"5", . BF(+"$ / -)( -
-.).*"', "*-).!+($$%# 43 G"/8!%, 0$4;*"H4+4 
E.F4/*/84( 2"'2.)64)"!A484. ? -)4E)"$*" -
!"# -"+"/( >.?.I@)'"+,(!. /0'(+. ")5.$43"!.*, 
/+"H$"( '48)"24"+"54;(/8"( -)"43!"6/*!" 
4 $.+.64*, 435"*"!+($4( $("2D"64'"5" -)(-. -
).*.. ?/( B*"IÐ ! "/.H6($$"' &*.+4$5).6(, -"6 
$.+(*.'4, 2"'2(H8.'4, .)*"2/*)(+.'4É @H( -
6$(!$" +(8.)/*!" -)4$4'.+4 50 *%/. ;(+" -
!(8. J-46('44 06.+"/, 432(H.*,. K.8"5" "-%*. 
! 4/*")44 (A( $( 2%+". ? -)4E)"$*"!"# -"+"/( 
>4$.46. ?4//.)4"$"!$. -)"!(+. -";*4 -"+5"6.. 

? 1943 5"60 >4$.46( ?4//.)4"$"!$( @)'"+,( -
!"# 4 (( 8"++(5( 43 ?/(/"13$"5" 4$/*4*0*. B8/ -
-()4'($*.+,$"# '(6474$% L4644 G4D.#+"!$( 
M8"2/"$ 2%+. -)4/0H6($. &*.+4$/8.9 -)('49 
II /*(-($4. N"/06.)/*!" $.5).64+" '48)"24"+" -
5"! 3. ")5.$43.741 4 -)"!(6($4( 2"+,F"# -)" -
E4+.8*4;(/8"# ).2"*% !" !)('9 !"#$%, 3. ).3). -
2"*80 $"!%D '(*"6"! +.2").*")$"# 64.5$"/*484 
4 E.5"-)"E4+.8*484 D"+()%.

!"#$%& '(")"*($"++%& ,+(-.-'(-/

>4$.46. ?4//.)4"$"!$. -"/*"9$$" 4$*()(/" -
!.+./, $"!"/*9'4 $.084, 4, 8"$(;$", 4$E")'. -
749 "2 "*8)%*44 -($474++4$. O. P+('4$5"' 
! 1929 5"60 $( -)"F+. '4'" $((. C6$.8" 7( -
+(2$%( /!"#/*!. -+(/($4 2%+4 43!(/*$% ! ="/ -
/44 4 ).$,F(. @A( ! 60-D 5"6.D XIX !(8. 0;($%#-
'48  )"24"+"5 O.K. :"+"*(2$"!, -%*.9/, 6"8.3.*,, 
;*" 2.8*()44 3.)"H6.1*/9 43 -+(/$(!%D 5)42"! 
(-($474++"!), -)"!(+ $(/8"+,8" "-%*"! 4 -" -
+0;4+ 064!4*(+,$%( )(30+,*.*%. <. ).$% $.$" -
/4+4 B'0+,/41 / -+(/$(!%' 5)428"', 4 "$4 2% -
/*)" 3.H4!.+4. &'(/, -+(/($4 / 2.8*()49'4, 
$.$(/($$.9 $. 5+02"84( 8"H$%( 93!%, $( !%3% -
!.+. "/+"H$($4#. &6(+.! !%!"6 " 2+.5"*!")$"' 
!+49  $44 -+(/($4 $. ).$%, O.K. :"+"*(2$"! -)( -
8).*4+ /!"4 "-%*%. @5" /"!)('($$48, -)"E(/ -
/") -(*()20)5/8"# !"($$"-'(6474$/8"# .8.6( -
'44 ?.O. G.$.//(4$ 6"8.3.+, ;*" 8"++(5. "F42/9 
4 2.8*()44 $( -")"H6.1*/9 -+(/($,1. :)4 B*"' 
"$ 3.'(*4+, ;*" 2.8*()44 $( ).3!4!.1*/9 *.', 56( 
)./*(* -+(/$(!"# 5)42"8 Penicillium glaucum. K"5-
6. B8/-()4'($*% 0;($%D $( -)4!+(8+4 F4)"8"5" 
!$4'.$49. <" 0H( ! XIX !(8( !).;4 8"$/*.*4)"!. -
+4, ;*" ).$($%( -"542.1* $( "* ).$, . "* -"/+( -
).$(!%D "/+"H$($4#. 

& $.;.+"' ?(+48"# C*(;(/*!($$"# !"#$% -)"2+( -
'. -"/+().$(!%D/-"/+("-().74"$$%D "/+"H$($4# 
/*.+. $(!()"9*$" .8*0.+,$"#. Q+9 2"),2% / ).$(!"# 
4$E(874(# /)";$" $0H$" 2%+" $.#*4, ).3).2"*.*, 
4 !$(6)4*, ! '(6474$/801 -).8*480 !%/"8"BEE(8 -
*4!$%( -)(-.).*%. >.$4'.+./, -"4/8"' 2.8*()4 -
746$"5" /)(6/*!. 4 +.2").*")49 >.?. @)'"+,(!"#. 
>4$.46. ?4//.)4"$"!$. ";($, $.6(9+./, $. -"+" -
H4*(+,$%( )(30+,*.*% -" -"+0;($41 .$*424"*4 -
8"! 43 -+(/($4. C*(;(/*!($$%( 4//+(6"!.$49 8 $. -
;.+0 !"#$% 2%+4 !(/,'. "2$.6(H4!.1A4'4, $"... 
? 4$/*4*0*( -"+0;($4( -)(-.).*. 43 3(+($"# -+( -
/($4 $.3!.+4 Ç.$*4$.0;$%' 2)(6"'È 4 4/8+1;4+4 
43 -+.$., . 3.$4'.*,/9 !$(-+.$"!"# ).2"*"# ! .* -
'"/E()( -"6"3)4*(+,$"/*4 4 .)(/*"! 2%+" "-./$".

? 4*"5( ! 1941 5"60 -()!01 -")741 +(8.)/*!. /0 -
'(+ -"+0;4*, -)"E(//") C8/E")6/8"5" 0$4!() -
/4*(*. N"!.)6 P+")4. C6$.8" ! O$5+44 $.+.64*, 
-)"'%F+($$%# !%-0/8 -)(-.).*. $( /'"5+4. 
>.*" ! O'()48( 0;($%' N"!.)60 P+")4 4 J)$/*0 
R(#$0 -)(6+"H4+4 !/( 0/+"!49 6+9 -)"43!"6 -
/*!. $"!"5" +(8.)/*!., 4 -.+,'. -()!($/*!. 
-" !%-0/80 -($474++4$. 6"/*.+./, $( .$5+4;. -
$.', . .'()48.$/84' 8"++(5.'. 

:"$4'.9, ;*" $. 3.-.6$%( +(8.)/*!. ).//;4*% -
!.*, $( /*"4*, >4$.46. ?4//.)4"$"!$. !"3"2$"!4 -
+. ).2"*0 -" /"36.$41 "*(;(/*!($$"5" -)(-.). -
*.. L.2").*")49 >.?. @)'"+,(!"# ! 1941 5"60 $.;.+. 
.8*4!$(( 4//+(6"!.*, -+(/($, ! -"4/8( $0H$"5" 
F*.''.. Q.H( ! "/.H6($$"' &*.+4$5).6( B*. ). -
2"*. $( -)(8).A.+./,. <.8"$(7 "-%*% 0!($;.+4/, 
0/-(D"': -+(/($,, $.#6($$.9 $. /*($( 2"'2"02( -
H4A., 6.+. 6"+5"H6.$$%# )(30+,*.*. ? 1942 5"60 
!" ?/(/"13$"' 4$/*4*0*( B-46('4"+"544 4 '48 -
)"24"+"544 >.?. @)'"+,(!. !'(/*( / 8"++(5.'4 !% -
6(+4+. .8*4!$"( !(A(/*!", 8"*")"( $.3!.+4 8)0 -
/*"34$"'. J*" 2%+ "*(;(/*!($$%# -($474++4$.

=.2"*.9 -).8*4;(/84 8)05+"/0*";$", 
>.?.I @)'"+,(  !. !'(/*( /" /!"4'4 0;($48.'4 
K.S.IT.+(34$"#, L.G. L(!4*"!%', ?.O. &(!()4$%', 
O.:.I U).3"!"#, P.P. V0)48"!%', G.S. W4+.2" 
! 1943 5"60 -"65"*"!4+. -)(-.).* 6+9 8+4$4;( -
/84D 4/-%*.$4#. C$4 /"36.+4 *(D$"+"541 -)" -
43!"6/*!. .$*424"*48., 435"*.!+4!.+4, -)"!( -
)9+4 $. 2(3!)(6$"/*,, .8*4!$"/*,, /*()4+,$"/*, 
4 "*-).!+9+4 -"+0;($$"( +(8.)/*!" ! 2"+,$4 -
7%. X+4$4;(/84( B8/-()4'($*%, 8"*")%'4 )08" -
!"64+ -)"E(//") S.N.I=0E.$"!, -)"!"64+4 /).30 
! F(/*4 '"/8"!/84D 8+4$48.D. <" "/$"!$%' 4/ -
-%*.*(+,$%' Ç-"+45"$"'È /*.+. M03/8.9 2"+, -
$47., 56( ).3'(A.+/9 B!.8"5"/-4*.+, / /.'%'4 
*9H(+%'4 ).$($%'4. ?).;4 ).3$%D /-(74.+,$" -
/*(#IÐ D4)0)54, *().-(!*%, 6()'.*"+"54IÐ 2%+4 



 | 41!3 "#$%&' 2018

!"#$%&'( )* +&%, ,-)%.)-/- %& $"0-1-)2 32&* -
4-#5 %'6*)-7%.*&5 7*/83/8 7*6'*)-,)%6% 4"/*' -
#&.*. 9-)*-0" :-##*'-%)%.)" 80*4%#5 0%/*7*&5, 
,&% 0";".4" (* 0")"6 /*&*#&'%<-,"#/- )" =.* -
&*4%: .%>)*!) 3'%-7.%0-&5 /'8#&%7-) )* $"#&". 
? /%)18 6%0* . @%#/." A24 %&/'2& 1"= 3% 3'%-7 -
.%0#&.8 3")-1-44-)*. 

9* 3"'.2$ *)&-A-%&-/%$ 3%#4"0%.*4% #%70* -
)-" )%.2= 3'"3*'*&%. +&%6% '(0*: #&'"3&%$- -
1-)*, 4".%$-1"&-)*, A-1-44-)*, &"&'*1-/4-)*, 
+/$%4-)*, +/$%)%.%1-44-)*. B24- -76%&%.4" -
)2 /%$A-)-'%.*))2" 3'"3*'*&2: 0-3*#<"), 
+'-1-/4-) - 0'86-". 9.:. C'$%45".* #&*4* %# -
)%.*&"4"$ %&","#&."))%> )*8/- %A *)&-A-%&- -
/*= - #26'*4* A%45;8D '%45 . #%70*)-- )%.%> 
%&'*#4- 3'%$2;4"))%#&-EÐ A-%&"=)%4%6-- *) -
&-A-%&-/%..

F% 3%#4"0)"6% 0)( #.%"> G-7)- 9.:. C'$%45" -
.* &'80-4*#5 )* A4*6% 4D0">. H)* 8$"'4* 2E0" -
/*A'( 1974 6%0*, 3'%."0( . +&%& 0")5 )*8, -
)8D /%)<"'")1-D. I.%-$ )"8#&*))2$ &'80%$ 
- )*8,)2$ 3%-#/%$ . #*$%" &'80)%" 04( )* -
;"> #&'*)2 .'"$( 9.:.EC'$%45".* #3*#4* $)% -
6-" - $)%6-" G-7)-. 9-)*-0* :-##*'-%)%.)* 
%#&*)"&#( . 3*$(&- 3%&%$/%. .'*,%$-)%.*&% -
'%$, #$"42$ 8,")2$, #8$".;-$ 3%A"0-&5 =% -
4"'8, - #%70*&"4"$ %&","#&."))2= *)&-A-%&- -
/%. - 0'86-= 3'"3*'*&%..

. .%#&%'6" %& 3'"3*'*&*. J&% A24% 3%=%G" 
)* <*)&*#&-/8: A%45)2", "K" .,"'* )" )*0"(. -
;-"#( .2G-&5, 3%#4" )"#/%45/-= 8/%4%. 8."'") -
)% ;4- )* 3%3'*./8. L "#4- *)&-A-%&-/ 8#3".* -
4- .."#&- ,"'"7 ,*#-0.* 3%#4" '*)")-(, &% '*)* 
)" .%#3*4(4*#5.

?%60* . )*,*4" 1944 6%0* *)64->#/-> 3'%<"##%' 
M.E N4%'- # 6'833%> 7*'8A"G)2= 8,")2= 3'-."7 
#%70*))2> -$ 3'"3*'*& . IIIO, %) A24 3%&'(#") 
8#3"=*$- '8##/%6% $-/'%A-%4%6*. : .%#=-K")-- 
%) )*7.*4 9-)*-08 :-##*'-%)%.)8 ÇM%#3%G* P" -
)-1-44-)È. H&","#&."))2> 3'"3*'*& %/*7*4#( */ -
&-.)"" *)64%-*$"'-/*)#/%6%: 28 "0-)-1 3'%&-. 
20E. 1 $4. F4( 3'%."'/- +<<"/&-.)%#&- *)&-A-% -
&-/%. A24% '";")% 3'%."#&- /4-)-,"#/-" -#32 -
&*)-( . Q87#/%> A%45)-1". O"7845&*&2 A24- %;" -
4%$4(DK-$-: 3'- 4",")-- A%45)2= # #"3#-#%$ 
/'8#&%7-)* 3%&'"A%.*4%#5 0% 10 '*7 $")5;", ,"$ 
7*$%'#/%6% 4"/*'#&."))%6% #'"0#&.*. 

H&4-,)2" '"7845&*&2 3'%0"$%)#&'-'%.*4 %&" -
,"#&."))2> *)&-A-%&-/ )* <'%)&" 8G" %#")5D 
1944E 6%0*. B'-6*0* 8,")2= - .'*,">, . ,-#4" /% -
&%'2= A24* - 9.:. C'$%45".*, 3%0 '8/%.%0#&.%$ 
64*.)%6% =-'8'6* I%."&#/%> *'$-- !-/%4*( !- -
4%.-,* B8'0")/% 8#&'%-4* 3'"3*'*&8 3'%."'/8 
. A%".2= 8#4%.-(=. P")-1-44-) 8#3";)% 3'%;"4 
A%".%" /'"K")-", +<<"/&-.)% 3'"0%&.'*K*( -) -
<"/1-%))2" %#4%G)")-( 3'- '*)")-(=. 

!" # ! $%&'& ()* ! +( 

P-#*&"45 :.L. ?*."'-) 6%.%'-4, ,&% 
9.:. C'$%45".* Ç)"%A2,*>)% K" -
0'2> ,"4%."/ - . )*8/", - . G-7)-È. 
9-)*-0* :-##*'-%)%.)* A24* 3% -
'*7-&"45)% '*A%&%#3%#%A)%>, 1"-
4"8#&'"$4"))%>, %&,*())% #$"4%> 
- %,")5 ,8&/%>. C" /%44"6- .#3%$- -
)*4-, ,&% %)* $%64* Ç)" 7*$",*&5È 
#%&'80)-/*, )%, "#4- .0'86 "$8 
)8G)* A24* 3%$%K5, 9.:. C'$%45" -
.* .#"60* %/*72.*4*#5 '(0%$.

!"#$%&'( )* %6'%$)2> '-#/, 
%)* 3'-4%G-4* .#" 8#-4-(, ,&% -
A2 %#.%A%0-&5 *'"#&%.*))%6% 
!?:F 6")-*45)%6% 8,")%6% R5.* 
L4"/#*)0'%.-,* 9-45A"'*, #.% -
"6% 3"'.%6% $8G*. 9-)*-0* :-# -
#*'-%)%.)* %,")5 &(G"4% 3" -
'"G-.*4* '*7.%0, 0%46% A%4"4*. 

!% /%60* R.L.E 9-45A"'* *'"#&%.* -
4- . 1930E6%08, %)* &8& G" 3'-;4* 
)* 3%$%K5. B4*6%0*'( )"8#&*))2$ 
=4%3%&*$ 9.:. C'$%45".%> "6% %#-
.%A%0-4- ,"'"7 ,"&2'" $"#(1*. 

!% . Ç)*6'*08È 7* A4"#&(K8D '* -
A%&8 . 0*45)".%#&%,)2= +/#3" -
0-1-(= R.L. 9-45A"' A24 *'"#&% -
.*) .&%'-,)%. S"4 1937 6%0É TG" 
)*,*4- 0*.*&5 #'%/- - .2#24*&5 
G") - 0"&"> *'"#&%.*))2=, '8=)8 -
4* ."'* . &%, ,&%, "#4- &2 )" .-)% -
."), &"A( %&38#&(&. U"$ )" $")"" 
9.:. C'$%45".* 0"4*4* .#" .%7$%G -
)%" - )".%7$%G)%", ,&%A2 #3*#&- 
8,")%6%, - "> +&% 80*4%#5.

: +&%$ G" 6%08 .)%.5 *'"#&%.* -
4- R.L. 9-45A"'*, )* +&%& '*7E Ð 
# '*##&'"45)2$- %A.-)")-($-, 
3% 4E38)/&*$ 58-> #&*&5-. ÇU'%>/*$È 

!?:F 8G" )" &'"A%.*4%#5 3'-7)* -
)-(E Ð %)- 3'%#&% .2)%#-4- 3'- -
6%.%', ,*#&%E. %0)% #4%.%. !% R". 
L4"/#*)0'%.-, )" 3%03-#*4 )- %0 -
)%6% 3%/*7*)-(. : A%'5A" 7* %#.% -
A%G0")-" R.L. 9-45A"'* 9-)*-0* 
:-##*'-%)%.)* -#3%457%.*4* 4D -
A8D .%7$%G)%#&5. R-,)% 3%"=*&5 
)* -#32&*)-( /'8#&%7-)* )* <'%) -
&" 9.:.E C'$%45".8 3%A80-4 3'- -
7'*,)2> ;*)# 3%48,-&5 3%00"'G -
/8 64*.)%6% =-'8'6*, */*0"$-/* 
!.!.E B8'0")/%, $)")-"$ /%&%'% -
6% !?:F )" $%6 3'")"A'",5. V 0"> -
#&.-&"45)%, /%44"/&-.)%" 3-#5$% 
)* -$( I&*4-)*, 3%03-#*))%" */* -
0"$-/*$- !.!.EB8'0")/%, R.L.EH' -
A"4- (.-1"-3'"7-0")& L!E IIIO), 
:.L.E J)6"456*'0&%$, :.L.E ?*."'- -
)2$ - 0'86-$-, 3%.4-(4% )* '";" -
)-" !?:F, - R5.* L4"/#*)0'%.-,* 
%#.%A%0-4-.
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A, -./01 / !"# $"# %&' ()*'" # +,-

!"#$ Ð "%&#'( )*%"+"+",&'-."/,'( ).#0% -
,'( 1"23/,$, +"&"#'( 4#"&3+'3& % #'/).&.35 
6+/',&35*, +'&'#'2$,"-" . .,&"+%.+'7.",,"-" 
%.,8#"5"). 93%5"&#( ,' )'+7.,'7.:, 0#")3,$ 
%53#&,"%&. "& 6&"-" /'1"23)',.( "%&'3&%( 
)*%"+.5. ;"2$+" 4" 8',,*5 /' 2016<-"8, "& +"#. 
%+",='2.%$ %)*>3 89 &*%. =32")3+ ) 5.#3, 1"2$-
>'( ='%&$ ./ ,.? Ð 83&. ) )"/#'%&3 8" 5<23&. 
@*%"+.A 0#")3,$ %53#&,"%&. "10%2")23,, ) 
='%&,"%&., #'/).&.35 "%2"B,3,.A, ) &"5 =.% -
23 4,3)5",.., )*/)',,"A +'+ ).#0%"5 "%,"),"-" 
/'1"23)',.(, &'+ . )&"#.=,"A 1'+&3#.'2$,"A 
C2"#"A. ;'+B3 "4'%,"%&$ 4#38%&')2(3& +"#3 -
)"A 6,73C'2.&. D, #'/).)'3&%(  ) "%&#"5 43 -
#."83 1"23/,. &"2$+" ) 0,1% %20='3), ," 0#")3,$ 
%53#&,"%&. 8"%&.-'3& 10Ð30%.

@.#0% +"#. "12'8'3& 4'&"-3,3&.=3%+.5. 
53?',./5'5. 0%+"2$/',.( "& +",&#"2( .5 -
50,,"A %.%&35*, "-#',.=.)'3& )#"B83,,*A 
.550,,*A "&)3&, 12"+.#0( %.,&3/ . %.-,' -
2./'7.: .,&3#C3#",") (EF9) I &.4' ) .,C. -
7.#")',,*? +23&+'?. G'1"23)',.3 )*/*)'3& 
%"%&"(,.3 .550,,"-" 4"8')23,.( ()#353,,"A 
.550,"%04#3%%.., .550,"83C.7.&', ',3# -
-..), +"&"#"3 %"?#',(3&%( 4Ð6 53%(73) 4"%23 
"+",=',.( "%&#"-" 43#."8'. E53,," ,' 43#."8 

',3#-.. 4#.?"8.&%( 1"2$>.,%&)" %53#&3A, 
%)(/',,*? % +"#$:, ) #3/02$&'&3 4#.%"38.,3 -
,.( )&"#.=,*? ).#0%,*?, 1'+&3#.'2$,*? 2.1" 
4'#'/.&'#,*? .,C3+7.A.

@ 6&"A %)(/. 8"+'/',' 7323%""1#'/,"%&$ 
.%4"2$/")',.( 4#34'#'&' @EFHID9¨ ) +"5 -
423+%,"A &3#'4.. +"#. . 4"%23+"#3)"-" 6,73 -
C'2.&', ' &'+B3 82( 4#3804#3B83,.( . 23=3,.( 
.,C3+7.",,*? /'1"23)',.A 0 83&3A ) 43#."8 
4"%23 43#3,3%3,,"A +"#., "%"13,," 82( 83&3A 
) )"/#'%&3 8" 5 23&. J#34'#'& )*40%+'3&%( ) 
C"#53 %044"/.&"#.3), ' &'+B3 ) C"#53 5'/. . 
-32(, =&" 4"/)"2(3& 4#")"8.&$ 6CC3+&.),"3 
23=3,.3 .,C3+7.",,"A 4'&"2"-.. ) 438.'&#. -
=3%+"A . '+0>3#%+"A 4#'+&.+3. @ ,'%&"(K33 
)#35( EF9 '2$C' )+2:=3, ) %&',8'#& &3#'4.. 
1"2$,*? +"#$: 83&3A, ' "#.-.,'2$,*A 4#34'#'& 
@EFHID9¨ % )*%"+"A +2.,.=3%+"A 6CC3+&.)-
,"%&$: 4#.53,(3&%( 83&%+.5. .,C3+7.",. -
%&'5. ) +'&'#'2$,"5 43#."83 +"#. . 43#."83 
)*%*4',.(. D8,"A ./ )'B,*? "&2.=.&32$,*? 
?'#'+&3#.%&.+ 4#34'#'&' @EFHID9¨ ()2(3& -
%( 4#.%0&%&).3 ) 3-" %"%&')3 )*%"+"'+&.),*? 
',&."+%.8',&") Ð '%+"#1.,")"A +.%2"&* . 
'2$C'-&"+"C3#"2' '73&'&', +"&"#*3 4"&3, -
7.#0:& 4#"&.)").#0%,0: '+&.),"%&$ EF9. 

!.". #$%&'()*+, ,.-. .'/0('
.+'1: +2+3())+245 5%%6))+0+ +47(4& 5 7+8%+9)+245 
4('&:55 )& 2+7'(%())+% ;4&:(
2"3&+$)&4. 5 2018. 5 $. 97. 5 63. 5 # . 69574.
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! "#$%&'()) *+),' $-.%#)%$', -%& ") %&/01& 
*+&23)""4), "& . 5+.&6+)%)""4) 3)7)1%4 ., -
,8""&9 $.$%),4, +#:*.*#;(.)$' 8 3)%)9 $ <+&". -
-)$1.,. :#6&/)*#".',. . -#$%& 6&/);(.< 3)%)9, 
5+.*&3'% 1 ")3&$%#%&-"&,8 $5)=.7.-)$1&,8 ., -
,8""&,8 &%*)%8 5+. *#1=."#=... >+&,) %&?&, 5& -
$/) 5+.*.*&1 8 @%.< 1#%)?&+.9 5#=.)"%&* ")+)31& 
+#:*.*#;%$' &$%+4) :#6&/)*#".', 3/' 5+&7./#1 -
%.1. 1&%&+4< "#:"#-#;%$' .,,8"&%+&5"4) 5+) -
5#+#%4. A)/0 .$$/)3&*#".' Ð &=)".%0 @77)1%.* -
"&$%0 5+.,)")".' +)1&,6."#"%"&?& ."%)+7)+&"# 
#/07#-2 3/' 5+&7./#1%.1. &$/&2")""&?& %)-)".' 
5&$%*#1=."#/0"&?& 5)+.&3# . $%.,8/'=.. $."%):# 
$5)=.7.-)$1.< 5+&%.*&1&+)*4< . 5+&%.*&5#+& -
%.%"4< #"%.%)/ 5+. *#1=."#=.. -#$%& 6&/);(.< 

3)%)9. B#6/;3#/&$0 37 5#=.)"%&*, 18 .: 1&%&+4< 
"#:"#-#/$' .,,8"&%+&5"49 5+)5#+#%. C4/& 8$%# -
"&*/)"&, -%& 5+.,)")".) +)1&,6."#"%"&?& ."%)+ -
7)+&"# #/07#-2 6):&5#$"&, $&1+#(#)% -#$%&%8 
&$/&2")".9 *#1=."#/0"&?& 5)+.&3#, $5&$&6$%*8)% 
6&/)) ."%)"$.*"&,8 #"%.%)/&&6+#:&*#".;, -%& 
,&2)% 64%0 .$5&/0:&*#"& ") %&/01& 5+. 5/#"&*&9 
*#1=."#=.. 3.*#1=."&9, "& . 5+. @1$%+)""&9 ., -
,8".:#=.. ,&"&*#1=."#,. * &-#?) ."7)1=... D)%., 
5+.*.%4) "# 7&") 5+.,)")".' .,,8"&%+&5"&?& 
5+)5#+#%#, * 88,9% $/8-#)* .,)/. ?/#31&) %)-) -
".) 5&$%*#1=."#/0"&?& 5)+.&3#. E#1., &6+#:&,, 
%)+#5.' +)1&,6."#"%"4, ."%)+7)+&"&, #/07#-2 
5&1#:#"# 5+. *#1=."#=.. -#$%& 6&/);(.< 3)%)9 
5+&%.* 1&+. . @5.3),.-)$1&?& 5#+&%.%#.

!.". #$%&'(), *.+. ,($%-, ..". /0$)102(, 3.4. 5(6($72(, 
8.".  97:02(
4$%'0)0)%0 $0;7'<%)()-)7=7 %)-0$>0$7)( (:?>(-2 @$% 
2(;A%)(A%% &%2(;A%)7B @$7-%2 ;7$% % C@%&0'%60D;7=7 
@($7-%-( 6(D-7 <7:0EF%G &0-0B
!"#"$%" % &'()% ! *+,%+*. - 2013. - .4. - /. 13-16.

F"%)+)$ 1 .:8-)".; =.%&,)?#/&*.+8$"&9 ."7)1 -
=.. (AG!F) ") &$/#6)*#)% 5&$/)3".) 3)$'%./) -
%.'. H%& $*':#"& $ )) I.+&1., +#$5+&$%+#")".), 
. 5&+#2)".), .,,8"&$85+)$$.*"4< ?+855 "#$)/) -
".', * %&, -.$/) 6)+),)""4< 2)"(.", "&*&+&23)" -
"4< . ?+83"4< 3)%)9. ! "#$%&'()) *+),' 3&1#:#"& 
")9+&%+&5"&), @5.%)/.&%+&5"&), ?)5#%&%+&5"&) 
. 1#+3.&%+&5"&) 3)9$%*.) =.%&,)?#/&*.+8$#, -%& 
&6J'$"')% ?)")+#/.:&*#""49 <#+#1%)+ :#6&/)*#".' 
. 5&/.,&+7.:, 1/.".-)$1&9 1#+%."4 8 "&*&+&2 -
3)""4< . ?+83"4< 3)%)9. K8()$%*8;(.) ,)%&34 
/)-)".' ") 5&:*&/';% 5&/"&$%0; .:6#*.%0$' 
&% *.+8$#, 5&@%&,8 =)/0 %)+#5.. Ð 8$%+#")".) 
$.,5%&,&* &$%+&9 7&+,4 . 83)+2#".) *.+8$# 
*L")#1%.*"&, $&$%&'"... 

C4/& 5+&/)-)"& 52 +)6)"1# 5)+*4< ,)$'=)* 2.:". 
$ ?)")+#/.:&*#""&9 AG!F. ! ?+855) 3)%)9, 5&/8 -
-#*I.< ?#"=.1/&*.+ * %)-)".) 14Ð21 3"', :#%),LÐ 
!FMNOPB¨ 3Ð6 ,)$'=)*, 5+&.$<&3./# @/.,."#=.' 
*.+8$# .: 1+&*. . /.1*&+#. O)=.3.*# AG!F ") &% -
,)-#/&$0. E#1., &6+#:&,, 3&1#:#"&, -%& .$5&/0:& -
*#".) 1&,6.".+&*#""&9 5+&%.*&*.+8$"&9 %)+#5.. 
?#"=.1/&*.+&, . 5+)5#+#%&, !FMNOPB¨ (5#%)"% 
"# .:&6+)%)".) Q2602953 &% 27.10.2016) $5&$&6-
$%*8)% @/.,."#=.. *.+8$# .: 1+&*. . /.1*&+#, 
5)+)*&38 . 83)+2#".; )?& * ")#1%.*"&, $&$%&'".. 
8 3)%)9 ?+83"&?& *&:+#$%#, -%& 5+)3&%*+#(#)% 
+#:*.%.) &$/&2")".9. F:8-)""49 $5&$&6 /)-)".' 
AG!F 8$5)I"& 5+.,)"')%$' * $%#=.&"#+#< . 5&/. -
1/.".1#< R+&$/#*/' . R+&$/#*$1&9 &6/#$%..

*.*. H76;%)(, 3.4. *%-)%;72(
*@7D7< :060)%1 =0)0$(:%I72())7B A%-7'0=(:72%$JD)7B 
%)>0;A%% J &0-0B =$J&)7=7 27I$(D-(
0", / +%" %$)"+1%%. - 2018. - , . 17. - .1. - /. 41-45.
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N!""# $%&$? /  !"#$%$ &' ()?
1. !". #$%&%'()*+,, +, -,$%'()% .%)" 

/($,-,&%0", /($,- 1%2"3),&%0 /%)"-
',& % 4++" 4&-""5,&+" (6-,7$(++"8 
9"2,&"), &:-";'%)% ;(5(-:2 ;:+,&(3, 
<8'(-, %= >,',-:2 ;'")% &-"0"5%: 
4?-"5 (">6@(--A%+(>,),A), .%) (<(-
$%"'-), B('- (2%-6-A % ,>6)%;'), /($,- 
(=(5;>%3 &-"0) % .%>,)"3 (&-"0).

2. .('. .%) /($,-,&%0 $(3;'&%'()*+, 
<,0'% A,$ <-,&() & C(+(, +, ,'<-"&%)-
;8 ,+ '6$" Ç&<%':&"'*È <-">'%0(;>%3 
,<:' ="-6?(7+:2 >,))(A 67( <,;)( 
,>,+0"+%8 5($%D%+;>,A, E">6)*'('" 
1,;>,&;>,A, 6+%&(-;%'('".

3. !". .%) /($,-,&%0 <-">'%0(;>% <(--
&:5 & 5%-( +"0") %;<,)*=,&"'* <-%-
&(=(++6F %5 %= /-"+D%% <-,'%&,$%E-
'(-%3+6F ;:&,-,'>6 & >)%+%0(;>%2 
6;),&%82 % $,>"="), 0', ; (( <,5,G*F 
?,)(=+* <,$$"(';8 )(0(+%F. B,?($" 
+"$ $%E'(-%(3 ;'")" ;&,(,?-"=+:5 
<"58'+%>,5 $&65 ;:+,&*85 <-,E(;;,-
-", >,',-:( 65(-)% ,' H',3 ?,)(=+%.

4. .('. I,)(=+*F /%)"',&" +"=:&")% %+-
E(>D%,++:3 5,+,+6>)(,=. B-,E(;;,- 
<(-&:5 ,?-"'%) &+%5"+%( +" )%2,-

-"$,0+,( ="?,)(&"+%( ; 6&()%0(+%(5 
)%5E"'%0(;>%2 6=),& % +"=&") (A, 
%$%,<"'%0(;>%5 &,;<")(+%(5 )%5-
E"'%0(;>%2 7()(=. J$+">, & $%"A+,=( 
Ç>,-*È '">7( (;'* E"5%)%8 .%)" /($,-
-,&%0". C-"0 ,<%;") ,$%+ %= <"',A-
+,5,+%0+:2 ;%5<',5,& ="?,)(&"+%8 
Ð ',0>% -"=5(-,5 1Ð2 55 & $%"5('-(, 
;(-,&"',-?(),A, D&('", ; >-";+,&"',3 
>"35,3 <, <(-%E(-%%, -";<,),7(+-
+:( +" ;)%=%;',3 ,?,),0>( G(>, A6? % 
$(;(+. C<,;)($;'&%% ,+% <,)60%)% +"-
=&"+%( <, %5(+"5 '-(2 60(+:2: <8'+" 
I()*;>,A, Ð /%)"',&" Ð K,<)%>".

5. .('. C <-">'%0(;>%2 %+;'-6>D%82 $)8 
&-"0(3-<($%"'-,& /%)"',& <%;"): 
ÇB-%;'6<"8 > ,;5,'-6... -(?(+>", &-"0 
$,)7(+ <-(7$( &;(A, <,$65"'* , ',5, 
0',?: ;-"=6 +( +"<6A"'* ;&,(A, <"D%-
(+'"... C;(A$" )60@(, &,3$8 & >,5+"'6 
?,)*+,A,, $, <,-: $, &-(5(+% +( ,?-
-"G"'* +" +(A, +%>">,A, &+%5"+%8 %, 
="+8&@%;* <,>" "+"5+(=,5, $"'* (56 
&,=5,7+,;'* <-%;5,'-('*;8 > +,&,56 
0(),&(>6...È

6. .('. L,'* ../. /%)"',& % 6&)(>");8 
@"25"'"5%, +, ,?:A-"'* 4)(2%+" (56 

+( 6$"),;*, +(;5,'-8 +" ', 0', %2 <"--
'%% ;,;',8)%;*, >,A$" 4)(>;"+$- ?:) 
(G( ',)*>, A%5+"=%;',5 % $, =&"+%8 
Ç)60@%3 & 5%-(È ?:), $")(>,. K"> 
&;<,5%+") ;"5 .%) /($,-,&%0 &;'-(-
06 ; +(,?:0+, '")"+')%&:5 <"D%(+-
',5: Ç!65"), &,' ;(30"; ?:;'-(+*>, 
,?:A-"F (A, % <,3$6. 4 ,+ 5+( 5"' 
=">"'%). ." $-6A,3 $(+*MÐ ,<8'* 5"'. 
N +" '-('%3 $(+* 67( +( 5%5,2,$,5 
%A-"F, " +"-,0+, <-%(2") -"+*@(, 
%A-"F %=, &;(3 ;%):, " ,+ 5+( ,<8'* 
@"2 % 5"'. O +" 0('&(-':3 $(+* Ð &;( 
@"2 % 5"'È.

7. .('. K"> % ?,)*@%+;'&, &%$+:2 $(8-
'()(3 +"6>%, .%) /($,-,&%0 -"?,'") 
<-">'%0(;>% >-6A),;6',0+, ;(5* 
$+(3 & +($()F. I,)(( ',A,, '"> >"> ,+ 
<(-&:5 &&() ,?60(+%( <($%"'-%% >"> 
;"5,;',8'()*+,3 5($%D%+;>,3 $%;-
D%<)%+:, ../. /%)"',& $"7( <(-(+(; 
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