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ÀÍÀËÈÒÈ×ÅÑÊÈÅ ÎÁÇÎÐÛ
 rdj 616.72-002-092.4

ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÅ ÌÎÄÅËÈÐÎÂÀÍÈÅ ÎÑÒÅÎÀÐÒÐÎÇÀ: 
ÎÒ ÏÎÈÑÊÀ «ÇÎËÎÒÎÃÎ ÑÒÀÍÄÀÐÒÀ» Ê ÏÐÈÍÖÈÏÓ 

ÔÅÍÎÒÈÏÈÇÀÖÈÈ 
1Ê.Â. Êîðî÷èíà, 1Ò.Â. ×åðíûøåâà, 1È.Ý. Êîðî÷èíà, 2Ñ.Þ. Øàìàåâ

 1tcanr bn &n!е…K3!г“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2[ l,…,“2е!“2"= 
ƒд!="%%.!=…е…,  p%““,L“*%L tеде!=ц,,, n!е…K3!г, p%““, 

2tcanr bn &n!е…K3!г“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2[, n!е…K3!г, p%““, 

EXPERIMENTAL OSTEOARTHRITIS MODELING: FROM 
SEARCHING OF “GOLD STANDARD” TO PHENOTYPIC PRINCIPLE

1K.V. Korochina, 1Ò.V. Chernysheva, 1I.E. Korochina, 2S.Yu. Shamaev
1FSBEI HE œnrenburg State Medical UniversityB of Ministry of Health of the Russian Federation, 

Orenburg, Russia
2FSBEI HE œnrenburg State UniversityB, Orenburg, Russia

© j%лле*2," ="2%!%", 2018 г.

`"2%!=м, C!ед“2="ле… %Kƒ%! л,2е!=23!/ C% .*“Cе!,ме…2=ль…%м3 %“2е%=!2!%ƒ3 (n`) " !=м*=. C%,“*= 
ег% 3…,"е!“=ль…%L м%дел,. `…=л,ƒ м=““,"= л,2е!=23!/ C%ƒ"%л,л *л=““,-,ц,!%"=2ь, "/ ",2ь C!е,м3?е-
“2"=, …ед%“2=2*,, ме2%д%л%г,че“*,е …е2%ч…%“2, !=ƒл,ч…/. ="2%!“*,. C%д.%д%" “ C%ƒ,ц,L “%%2"е2“2",  
ƒ=K%ле"=…,ю чел%"е*=. dл  -%!м,!%"=…,  n` …=,K%лее ш,!%*% ,“C%льƒ%"=л,“ь 2!="м=2,че“*,е ме2%-
д,*,: &ме“2…/е[ .,!3!г,че“*,е м=…,C3л ц,,, л%*=ль…=  де"=“*3л !,ƒ=ц, , "…32!,“3“2="…/е ,…Aе*ц,, 
.,м,*%-ме.=…,че“*,. ,…д3*2%!%" , =дAю"=…2%", ,…,ц,,!3ю?,е г!3K/е ,ƒме…е…,  “3“2="…/. “2!3*23! ,, 
"е!% 2…%, "/!=›е……3ю K%ль. bл, …,е "%ƒ!=“2= , …е*%2%!/. ге…е2,че“*,. %“%Kе……%“2еL “2!3*23!/ .! ?= 
,ƒ3ч=л%“ь …= л=K%!=2%!…/. ›,"%2…/. “ м%д,-,ц,!%"=……/м ге…е2,че“*,м =CC=!=2%м. dл  “,м3л ц,, 
…е2!="м=2,че“*%г% n` …=,K%лее C!%г!е““,"…/м, C!ед“2="л ю2“  ме2%д/ %C%“!ед%"=……%г%, &“,“2ем…%г%[ 
"л, …,  …= “2!3*23!/ “3“2="=, %д…=*% .2,%л%г,че“*=  =де*"=2…%“2ь C!едл=г=ем/. м%делеL  "л е2“  “C%!-
…%L. t%!м,!3ем=  !=…ее *%…цеCц,  C%,“*= &ƒ%л%2%г% “2=…д=!2=[ .*“Cе!,ме…2=ль…%L м%дел, n` 2!еK3е2 
Cе!е“м%2!=, 2=* *=* “%"!еме……=  ,де…2,-,*=ц,  !=ƒ…/. “3K2,C%" ƒ=K%ле"=…,  %C!едел е2 !=ƒ",2,е 
…%"/. "ƒгл д%" …= ег% "%“C!%,ƒ"еде…,е 3 ›,"%2…/. “ м=*“,м=ль…%L ,м,2=ц,еL *%…*!е2…%г% -е…%2,C=.

Êëþ÷åâûå ñëîâà: %“2е%=!2!%ƒ, .*“Cе!,ме…2=ль…=  м%дель, ›,"%2…/е, *л=““,-,*=ц, , C%“22!="м=-
2,че“*,L %“2е%=!2!%ƒ, …е,…"=ƒ,"…/е м%дел,, -е…%2,C/.

The authors present a review of literature on experimental osteoarthritis (OA) within searching for its 
universal model. Classification, advantages, disadvantages, methodological inaccuracies of various authorial 
approaches from the point of view of conformity to human disease were identified based on analysis of the 
array of literature. 

Among techniques for OA modeling traumatic techniques were in most common use; among them "local" 
surgical manipulations, local devascularization, intraarticular injections of chemical-and-mechanical inducers and 
adjuvants which were followed up by gross changes in joint structures and, probably, severe pain. The influence 
of age and some genetic characteristics of cartilage structure were studied during experiments on laboratory 
animals with modified genetic apparatus. The methods of indirect "systemic" influence on joint structures are 
the most advanced in simulation of non-traumatic OA; however the etiological adequacy of proposed models is 
debatable. The concept of searching for the "gold standard" of the experimental model of OA formed earlier 
requires reconsideration because the modern identification of different OA subtypes leads to the development 
of new approaches on its reproducing in animals with ultimate imitation of a particular phenotype.

Key words: osteoarthritis, experimental models, animal, classification, posttraumatic osteoarthritis, nonin-
vasive models, phenotypes.
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n“2е%=!2!%ƒ (n`) C!ед“2="л е2 “%K%L “=м3ю 
ч=“23ю , =*23=ль…3ю C=2%л%г,ю *%“2…%-м/шеч-
…%L “,“2ем/ , " C%“лед…,е г%д/ дем%…“2!,!3е2 
.C,дем,%л%г,че“*3ю “2=2,“2,*3 3"е!е……%г% !%“2= 
!=“C!%“2!=…е……%“2, "% "“ем м,!е. nд…=*%, …е“м%-
2!  …= %г!%м…/L м=““," …=3ч…/. ,““лед%"=…,L 
C% n` " цел%м, *=›3?3ю“  C!%“2%23 !32,……%L 
д,=г…%“2,*, ƒ=K%ле"=…, , м,!%"/е !=ƒ!=K%2*, 
&“2=…д=!2%" лече…, [, .--е*2,"…%“2ь C%“лед…е-
г% %“2="л е2 ›ел=2ь м…%г% л3чшег%, = n` C%-
C!е›…ем3 %“2=е2“  &*!=е3г%ль…/м *=м…ем[ “%"!е-
ме……%L !е"м=2%л%г,, , мед,ц,…/. 

mе“м%2!  …= 2%2=ль…%“2ь !=“C!%“2!=…е……%“2,, 
…е“%м…е……/е -,ƒ,че“*,е , .м%ц,%…=ль…/е “2!=-
д=…, , …ед%“2=2%ч…3ю .--е*2,"…%“2ь лече…,  
, …ем=л/е -,…=…“%"/е ,ƒде!›*, “%"!еме……%г% 
%K?е“2"=, “" ƒ=……/е “ n`, ƒ=“л3›е……%г% …=3ч-
…%г% "…,м=…,  д=……%L C!%Kлеме, …= …=ш "ƒгл д, 
дл,2ель…% …е 3дел л%“ь. o%д %C!еделе…,ем n` 
д% “,. C%! C%д!=ƒ3ме"=е2“  &г!3CC= ƒ=K%ле"=…,L, 
“.%д…/. C%…[, Kеƒ че2*%L "е!,-,*=ц,,. q%.!=… -
ю?ее“  3C%!…%е …ед%C%…,м=…,е C=2%ге…е2,че“*%L 
“32, , %“%Kе……%“2еL n` *=* ƒ=K%ле"=…,  %2!=›=-
е2“  " =!.=,ч…/. 2е!м,…%л%г,че“*,. &C!,"/ч*=.[ 
“Cец,=л,“2%", "*люч=  "=!,=ц,, …= 2ем/ &де-%!-
м,!3ю?ег% %“2е%=!2!%ƒ=[, д,=г…%ƒ= &=!2!%ƒ ле"%-
г% *%ле……%г% “3“2="=…[ , д!., " Kе“*%…2е*“2…%м 
!32,……%м C%льƒ%"=…,, 2е!м,…=м, &%“2е%=!2!%ƒ[ 
, &%“2е%=!2!,2[, …=ƒ…=че…,, ш=Kл%……%г% лече…, . 
}2, 2е…де…ц,,, * “%›=ле…,ю, ,…%гд= C!%“м=2!,-
"=ю2“  , " …е*%2%!/. …=3ч…/. !=K%2=.. 

b C%“лед…,е г%д/ " “" ƒ, “ “%"!еме……/м, C%-
C/2*=м, !е*л=““,-,*=ц,,, ,де…2,-,*=ц,, !=ƒ-
л,ч…/. “3K2,C%" n`, Cе!е“м%2!%м 2!=д,ц,%……/. 
"ƒгл д%" …= .2,%л%г,ю C=2%ге…еƒ n` , %›,д=е-
м/м !е…е““=…“%м "“е“2%!%……ег% ег% ,ƒ3че…,  K/л 
"/C%л…е… 3гл3Kле……/L =…=л,ƒ д%“23C…%L …=3ч…%L 
,…-%!м=ц,, C% K,%л%г,че“*%м3 м%дел,!%"=…,ю 
%“2е%=!2!%ƒ= (n`) *=* …=,K%лее Cе!“Cе*2,"…%-
м3 ме2%д3 !=ƒ!еше…,  C%“2="ле……/. ƒ=д=ч. dеL-
“2",2ель…%, д%*л,…,че“*,L .2=C !=ƒ",2,  n` 
…=ч,…=е2“  “ !=……,., C%2е…ц,=ль…% %K!=2,м/. 
,ƒме…е…,L " “3“2="е, *%2%!/е …=,K%лее 2%ч…% "е-
!,-,ц,!3ю2“  “ C%м%?ью м%!-%л%г,че“*,. ме2%-
д%" ,““лед%"=…, . nд…=*% C!%"еде…,е C%“лед…,. 
*!=L…е ƒ=2!3д…,2ель…% " *л,…,че“*%L C!=*2,*е, 
ч2% “2,м3л,!3е2 3че…/. ,ƒ3ч=2ь ƒ=K%ле"=…,е 3 
.*“Cе!,ме…2=ль…/. ›,"%2…/. , %C!едел е2 целе-
“%%K!=ƒ…%“2ь м%дел,!%"=…,  n`. dл  ег% "%“-
C!%,ƒ"еде…,  ,“C%льƒ3ю2 !=ƒл,ч…/е ме2%д/. pе-
г3л !…% C!едC!,…,м=ю2“  C%C/2*, *л=““,-,ц,-
!%"=2ь ,. [1$6].

b ƒ=",“,м%“2, %2 C!,…ц,C%" C%“2!%е…,  м%-
дел,, 3“л%",L C!%"еде…,  %C/2=, ,…,ц,,!3ю?ег% 
-=*2%!= дл  C%…,м=…,  “%“2% …,  "%C!%“= “ч,2=-

ем целе“%%K!=ƒ…/м “г!3CC,!%"=2ь ,. “лед3ю?,м 
%K!=ƒ%м (“.ем=).

o%д="л ю?ее K%льш,…“2"% .*“Cе!,ме…2=ль…/. 
м%делеL n` "/C%л…е…% …= ›,"%2…/. (in vivo). 
q!ед, 2!="м=2,че“*,. ,…"=ƒ,"…/. ме2%д%" ,“-
C%льƒ3ю2“  %Cе!=2,"…/е "меш=2ель“2"= , "…32!,-
“3“2="…/е ,…Aе*ц,,. t%!м,!%"=…,е м%…%=!2!%ƒ=, 
2е.…,че“*=  “л%›…%“2ь ,“C%л…е…,  (2!еK3ю2“  
.,!3!г,че“*=  K!,г=д=, “2е!,ль…=  %Cе!=ц,%……= , 
%K%!3д%"=…,е, =…е“2е2,*, "л=де…,е .,!3!г,че“*,-
м, …="/*=м,), 2!="м=2,ƒ=ц,  2*=…еL, !,“* г,Kе-
л, .*“Cе!,ме…2=ль…/. ›,"%2…/. , "/“%*,L !,“* 
!=ƒ",2,  C%“ле%Cе!=ц,%……/. %“л%›…е…,L # .=-
!=*2е!…/е …ед%“2=2*, д=……%L г!3CC/ %C/2%". 

q!ед, …,. …=,K%лее ш,!%*%е !=“C!%“2!=…е…,е 
C%л3ч,л, .,!3!г,че“*,е (,…"=ƒ,"…/е) “C%“%K/ 
м%дел,!%"=…, : != ““ече…,е Cе!ед…еL *!е“2%",д-
…%L [7, 8], мед,=ль…%L *%лл=2е!=ль…%L [9] “" ƒ%*, 
ч=“2,ч…= /C%л…=  ме…,“*.*2%м,  [10, 11], ,ƒ%-
л,!%"=……/е , “%че2=……/е де-е*2/ .! ?=, *%“2,, 
“" ƒ%ч…%г% =CC=!=2=, ме…,“*%" [12$15], …=!3ше-
…,е *!%"%“…=K›е…,  “3“2="= [16]. o=2%м%!-%л%-
г,че“*=  *=!2,…= n`, “-%!м,!%"=……%г% 2=*,м 
C32ем, .=!=*2е!,ƒ%"=л=“ь г!3K/м, де“2!3*2,"…%-
деге…е!=2,"…/м, ,ƒме…е…, м,: "/!=›е……/м …=-
!3ше…,ем ƒ%…=ль…%L д,--е!е…ц,!%"*, “3“2="…%г% 
.! ?=, ег% !=ƒ"%л%*…е…,ем , .!%ƒ,!%"=…,ем, ,…-
"=ƒ,еL “%“3д%", …=!3ше…,ем цел%“2…%“2, tidemark, 
-%!м,!%"=…,ем %“2е%-,2%" , де-%!м=ц,еL C%д-
ле›=?еL “3K.%…д!=ль…%L *%“2,, ƒ…=ч,2ель…/м 
!=ƒ!=“2=…,ем "%л%*…,“2%L “%ед,…,2ель…%L 2*=…, 
, д!3г,м, C!,ƒ…=*=м,, “%%2"е2“2"3ю?,м, C%ƒд-
…,м “2=д, м ƒ=K%ле"=…, . j “%›=ле…,ю, ,ƒ3че…,е 
!=……,. .2=C%" -%!м,!%"=…,  C%“22!="м=2,че“*%г% 
n` …е ".%д,л% " ƒ=д=ч, ,““лед%"=2елеL.

o!едл%›е…% …ем=л% ,…"=ƒ,"…/. “C%“%K%" м%-
дел,!%"=…,  n` “ ,“C%льƒ%"=…,ем "…32!,“3“2="-
…/. ,…Aе*ц,L. }*“Cе!,ме…2=ль…=  !е"м=2%л%г,  
…=*%C,л= %Kш,!…/L Cе!ече…ь .,м,че“*,. "е?е“2" 
, 2!="м,!3ю?,. =ге…2%" дл  ""еде…,  " C%л%“2ь 
“3“2="= [17$24]. o!,меч=2ель…%, ч2% !е*%ме…д%-
"=……/е " *л,…,че“*%L C!=*2,*е дл  лече…,  n` 
“ “,…%",2%м "…32!,“3“2="…/е ,…Aе*ц,, глю*%*%!-
2,*%“2е!%,д%" " 3“л%", . .*“Cе!,ме…2= ,…,ц,,!%-
"=л, n`.

j=* , " C!ед/д3?еL г!3CCе м%делеL, …ед%“2=2-
*=м, д=……%L  "л е2“  …е“еле*2,"…%е C%"!е›де…,е 
“3“2="%%K!=ƒ3ю?,. “2!3*23! “ ,. %“2!%L де“2!3*-
ц,еL, ч2% …е “%%2"е2“2"3е2 е“2е“2"е……/м 3“л%", м 
!=ƒ",2,  n` 3 чел%"е*=, "%“C!%,ƒ"%д,2 C%“22!="-
м=2,че“*,е ,ƒме…е…,  , ,мее2 ! д %“л%›…е…,L.

b=›…% %2ме2,2ь, ч2% " K%льш,…“2"е ,““лед%-
"=…,L дл  C%,“*= …%"/. ме2%д%" лече…,  ,“C%ль-
ƒ3ю2“  C%“22!="м=2,че“*,е , C%“2,…Aе*ц,%……/е 
м%дел, n`, = C%л3че……/е !еƒ3ль2=2/ .*“2!=C%л,-
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…,  м/шеL л,…,, STR/npŠ [52] 2!еK3ю2“  м/ш, 
л,…,, STR/1N, Kл,ƒ*%!%д“2"е……%е “*!е?,"=…,е 
*%2%!/. C%“ле Cе!,%д= …%…-,…K!,д,…г= %Kе“Cеч,"=е2 
!%›де…,е ›,"%2…/. “ …е%K.%д,м/м, ге…е2,че“*,м, 
, -е…%2,C,че“*,м, C!,ƒ…=*=м,, !=ƒ","=ю?,м,“  
че!еƒ 6 ме“. nд…=*%, …е“м%2!  …= “2%ль ƒ…=ч,м/е 
2!3д…%“2, " C%л3че…,, 2=*%L м%дел, n`, .*“Cе!,-
ме…2=2%!/ "/ ",л, %2“32“2",е C!, …ем “,…%",2=, " 
2% "!ем  *=* 3 чел%"е*= ,ме……% "/!=›е……%“2ь “,…%-
",2= "% м…%г%м %C!едел е2 %“%Kе……%“2, *л,…,че“*%L 
*=!2,…/ n` (*=* м,…,м3м ,…2е…“,"…%“2ь K%ле"%г% 
“,…д!%м=) , .--е*2,"…%“2ь лече…, . 

l%д,-,*=ц,  ге…е2,че“*%г% =CC=!=2= ›,"%2-
…/. [53] “/г!=л= !еш=ю?3ю !%ль " C%…,м=…,, 
ƒ…=ч,м%“2, *%…*!е2…/. …=“лед“2"е……/. C!,ƒ…=-
*%" " !=ƒ",2,е n`, C%ƒ"%л,л= ,ƒ3ч,2ь "л, …,е 
"!%›де……/. %“%Kе……%“2еL .! ?=, *%лл=ге…%"/. 
“2!3*23! “3“2="%" (…=C!,ме!, де-е*2 *%лл=ге…= 
IX 2,C= “C%“%Kе… 3“3г3Kл 2ь ег% [54], = 3 м/шеL 
…е*%2%!/. .*“Cе!,ме…2=ль…/. л,…,L, C!,цель…% 
л,ше……/. …е*%2%!/. C!%2е=ƒ, !=ƒ","=е2“  3“2%L-
ч,"%“2ь * !=ƒ",2,ю n` [53]).

j3ль2,",!%"=…,е .%…д!%ц,2%" in vitro [55, 56] 
C%ƒ"%л е2 дл  *ле2%* .! ?= “%ƒд="=2ь 3“л%",  
%*!3›=ю?еL “!ед/ “ ƒ=д=……/м, .=!=*2е!,“2,*=-
м,, “ C%“лед3ю?еL %це…*%L -3…*ц,%…=ль…%г% C%-
2е…ц,=л= .%…д!%ц,2%", %д…=*% …,ƒ*=  д%“23C…%“2ь 
›,"%2…/. “ …е%K.%д,м/м ге…%2,C%м д%!%г%“2%-
 ?ее %K%!3д%"=…,е , K,%м=2е!,=л/ ƒ…=ч,2ель…% 
%г!=…,ч,"=ю2 !=ƒ!=K%2*3 д=……%L г!3CC/ м%делеL. 

l=2ем=2,че“*,е “C%“%K/ "%“C!%,ƒ"еде…,  
n` # %K%“%Kле……=  г!3CC= !=“че2%" , C!%г!=мм, 
*%2%!=  C!едC%л=г=е2 ,“C%льƒ%"=…,е !еƒ3ль2=2%" 
!=…ее "/C%л…е……/. .*“Cе!,ме…2%" " !=м*=. "/-
д",г=ем%L г,C%2еƒ/ “%гл=“…% ="2%!“*,м C!едC%л%-
›е…, м , ! д= д%C3?е…,L [57, 58]. o% !еƒ3ль2=2=м 
“%%2"е2“2"3ю?еL %K!=K%2*, д=……/. -%!м,!3е2“  
2е%!е2,че“*=  м=2ем=2,че“*=  м%дель. mе“%м…е……%, 

C%ƒ,2,"…%L .=!=*2е!,“2,*%L 2=*%г% м%дел,!%"=…,  
м%›…% “ч,2=2ь .*%…%м,че“*3ю "/г%д3.

o%“2!%е…,е 3D-м%делеL C%!=›е……/. %2дел%" 
“3“2="%" …= .2=Cе д%%Cе!=ц,%……%г% Cл=…,!%"=…,  
…= %“…%"=…,, д=……/. jŠ , д!3г,. ме2%д%" ,“-
“лед%"=…,L %Kе“Cеч,"=е2 K%лее че2*3ю ",ƒ3=л,-
ƒ=ц,ю …е%K.%д,м/. “2!3*23!, ,. =…=2%м,че“*,. 
%“%Kе……%“2еL, ч2% ƒ…=ч,2ель…% %Kлегч=е2 д=ль-
…еLшее "/C%л…е…,е .,!3!г,че“*,. м=…,C3л ц,L 
[59, 60].

Š=*,м %K!=ƒ%м, %K,л,е “C%“%K%" "%“C!%,ƒ"е-
де…,  n` 3 ›,"%2…/. C!,"%д,2 * .--е*2,"…%м3 
ег% м%дел,!%"=…,ю. b ƒ=",“,м%“2, %2 цел, *=›-
д/L ,ƒ …,. ,мее2 C!="% …= “3?е“2"%"=…,е. m= …=ш 
"ƒгл д, дл,2ель…% -%!м,!3ем=  *%…цеCц,  C%,“*= 
ед,…%г% &ƒ%л%2%г% “2=…д=!2=[ .*“Cе!,ме…2=ль…%L 
м%дел, n` " …=“2% ?ее "!ем  2!еK3е2 Cе!е“м%-
2!=, 2=* *=* “%"!еме……=  ,де…2,-,*=ц,  !=ƒ…/. 
“3K2,C%" ƒ=K%ле"=…,  %C!едел е2 !=ƒ",2,е …%"/. 
C%д.%д%" " ег% "%“C!%,ƒ"еде…,, “ м=*“,м=ль…%L 
,м,2=ц,еL *%…*!е2…%г% -е…%2,C=. `…=л%г,ч…/L 
"ƒгл д C!ед“2="ле… " !=K%2е [5] C% %Kƒ%!3 “3?е-
“2"3ю?,. м%делеL *=* “C%“%K%" “,м3л ц,, C 2, 
…=,K%лее !=“C!%“2!=…е……/., C% м…е…,ю ="2%!%", 
"=!,=…2%" n`: C%“22!="м=2,че“*%г%, ме2=K%л,че-
“*%г%, "%ƒ!=“2…%г%, ге…е2,че“*%г% , K%ле"%г%. 

o!едл%›е……/L …=м, C%д.%д " *л=““,-,ц,!%-
"=…,, ме2%д%" .*“Cе!,ме…2=ль…%г% м%дел,!%"=…,  
n` 3C%! д%ч,"=е2 %K,л,е C!едл=г=ем/. “C%“%K%" 
“ C%ƒ,ц,L 2е.…,че“*%г% ,“C%л…е…,  , C=2%ге…е2,-
че“*%г% %K%“…%"=…, . n… %2!=›=е2 “%"!еме……3ю 
*%…цеCц,ю м%дел,!%"=…,  n` “ C%ƒ,ц,L ег% -е-
…%2,C,ƒ=ц,, , *%м%!K,д…%“2,.

Ñòàòüÿ èçäàíà ïðè ôèíàíñîâîé ïîääåðæêå 
Ïðàâèòåëüñòâà Îðåíáóðãñêîé îáëàñòè â ðàìêàõ 
îáëàñòíîãî ãðàíòà, â ñôåðå íàó÷íîé è íàó÷íî-òåõ-
íè÷åñêîé äåÿòåëüíîñòè Îðåíáóðãñêîé îáëàñòè.
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a%леƒ…ь `льцгеLме!= (a`) # “=м%е ч=“2%е ,ƒ деге…е!=2,"…/. ƒ=K%ле"=…,L г%л%"…%г% м%ƒг=, 
C!,"%д ?,. * !=ƒ",2,ю деме…ц,,. o%“*%ль*3 2%ч…/е C!,ч,…/ "%ƒ…,*…%"е…,  a` …е,ƒ"е“2…/, %2-
“32“2"3е2 =де*"=2…=  .2,%2!%C…=  2е!=C,  .2%г% “е!ьеƒ…%г% ƒ=K%ле"=…, . q%"!еме……/е C!еC=!=2/, 
C!ед“2="ле……/е …= !/…*е, "*люч=  ,…г,K,2%!/ .%л,….“2е!=ƒ/ , NMDA-=…2=г%…,“2/, “C%“%K“2"3ю2 
л,шь %Kлегче…,ю “,мC2%м%", …е "л,   …= C!%г!е““,!%"=…,е a`. b %Kƒ%!е C!ед“2="ле…/ !еƒ3ль2=2/ 
“%"!еме……/. ,““лед%"=…,L, C%д2"е!›д=ю?,е ƒ…=ч,м%е 3ч=“2,е c…pc, г%…=д%2!%C,…%" , C%л%"/. “2е-
!%,д%" " !=ƒ",2,, 3м“2"е……%г% “2=!е…, . o%дче!*,"=е2“ , ч2% ,ƒ3че…,е !%л, г,C%2=л=м%-г,C%-,ƒ=!…%-
г%…=д…%L “,“2ем/ " .2,%C=2%ге…еƒе a` Kеƒ3“л%"…%  "л е2“  Cе!“Cе*2,"…%L %Kл=“2ью C“,.%…еL!%.…д%-
*!,…%л%г,,, *%2%!=  м%›е2 C!,"е“2, * !=ƒ",2,ю …%"/. C%д.%д%" " лече…,, .2%г% …еL!%деге…е!=2,"…%г% 
ƒ=K%ле"=…, . n2меч=е2“  , %K“3›д=е2“  C!%2,"%!еч,"%“2ь д=……/. ! д= ,““лед%"=…,L.

Êëþ÷åâûå ñëîâà: г%…=д%2!%C,…-!,л,ƒ,…г г%!м%… (c…pc), -%лл,*3л%“2,м3л,!3ю?,L г%!м%… 
(tqc), лю2е,…,ƒ,!3ю?,L г%!м%… (kc), .“2!%ге…/, =…д!%ге…/, деме…ц, , K%леƒ…ь ̀ льцгеLме!= (a`), 
β-=м,л%,д (Aβ), *%г…,2,"…/е -3…*ц,,, г,C%-,ƒ, г,C%2=л=м3“, г,CC%*=мC.

Alzheimer's disease (AD) is the most common from degenerative diseases of cerebrum which lead to the 
development of dementia. Because the exact causes of contraction of Alzheimer's disease (AD) are unknown, 
there is no adequate etiotropic therapy for this serious disease. Modern drugs present on the market, including 
cholinesterase inhibitors and NMDA antagonists, only alleviate symptoms without affecting the progression of 
AD. The review presents the results of modern studies confirming the significant contribution of gonadotropin-
releasing hormone, gonadotropins and sex steroids to the development of mental aging. It is emphasized that 
the study of the role of the hypothalamic-pituitary-gonadal system in the etiopathogenesis of AD is certainly a 
promising area of psychoneuroendocrinology, which, perhaps, will lead to the development of new approaches 
to the treatment of this neurodegenerative disease. The contradictoriness of the data of a number of studies 
is noted and discussed.

Key words: gonadotropin-releasing hormone, follicle-stimulating hormone, luteinizing hormone, estrogens, 
androgens, dementia, Alzheimer's disease, β-amyloid, cognitive functions, pituitary gland, hypothalamus, hip-
pocampus.

c%!м%…=ль…=  д,“-3…*ц, , …=Kлюд=ю?= “  
C!, “2=!е…,,, ,г!=е2 "=›…3ю !%ль " “…,›е…,, 
*%г…,2,"…/. -3…*ц,L, C!%г!е““,!%"=…,, , !=ƒ-
",2,, …еL!%деге…е!=2,"…/. ƒ=K%ле"=…,L. d%“2=-
2%ч…% д="…% "ед32“  ,““лед%"=…,  "ƒ=,м%“" ƒ, 
ме›д3 д,ƒ!ег3л ц,еL г,C%2=л=м%-г,C%-,ƒ=!-

…%-г%…=д…%L “,“2ем/ , !=ƒ",2,ем деме…ц,, C% 
2,C3 a`. 

q%гл=“…% .C,дем,%л%г,че“*,м д=……/м, a` 
ч=?е …=Kлюд=е2“  3 ›е…?,…, ч2% …="%д,2 …= 
м/“ль %K 3ч=“2,, ›е…“*,. C%л%"/. “2е!%,д%" 
" C=2%ге…еƒе .2%г% ƒ=K%ле"=…, . nд…=*% …е3Kе-
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…%г% !=ƒ",2,  г%л%"…%L м%ƒг Cл%д= C%д"е!г=е2“  
C%л%"%L д,--е!е…ц,!%"*е C%д "%ƒдеL“2",ем м…%-
г,. -=*2%!%", …=,K%лее ,ƒ3че……/м, ,ƒ *%2%!/. 
 "л ю2“  C%л%"/е г%!м%…/. m= .2%м .2=Cе *!=L…е 
"=›…/м %*=ƒ/"=е2“  C! м%е деL“2",е 2е“2%“2е!%-
…=. o!%це““ д,--е!е…ц,!%"*, “2!3*23! г%л%"…%г% 
м%ƒг= C%д деL“2",ем C%л%"/. “2е!%,д%" =*2,"…% 
C!%д%л›=е2“  " …е%…=2=ль…%м Cе!,%де. dеL“2",-
2ель…%, л,2е!=23!…/е д=……/е 3*=ƒ/"=ю2 …= 2%, 
ч2% “=мц/, *=“2!,!%"=……/е " 2ече…,е !=……ег% …е-
%…=2=ль…%г% Cе!,%д=, “C%“%K…/ "% "ƒ!%“л%м "%ƒ-
!=“2е ге…е!,!%"=2ь "%л…3 c…pc/kc, = “=м*,, *%-
2%!/м " *!,2,че“*,L Cе!,%д !=ƒ",2,  ""%д,л, 
2е“2%“2е!%…, "C%“лед“2",, .=!=*2е!,ƒ3ю2“  …ед%-
“2=2*%м "%л…/ kc [52, 53]. o%л%"/е !=ƒл,ч,  
" !=ƒме!=.  де! C!е%C2,че“*%L %Kл=“2, м%ƒг=, 
…е*%2%!/.  де! г,C%2=л=м3“= , м,…д=ле",д…%г% 
*%мCле*“= %2че2л,"% "/!=›е…/. Š=*, cе*“3=ль…% 
д,м%!-…%е  д!% C!е%C2,че“*%L %Kл=“2, ,  д!% 
л%›= 2е!м,…=ль…%L C%л%“*, 3 м3›ч,… C!е%Kл=д=-
ю2 " !=ƒме!=. , “%де!›=2 K%льше …еL!%…%" [53]. 
r м3›ч,… 2=*›е %2меч=е2“  K%лее Cл%2…=  C!%е*-
ц,  ,ƒ  д!= л%›= 2е!м,…=ль…%L C%л%“*, …= =…2е-

!%"е…2!=ль…%е C=!="е…2!,*3л !…%е  д!%. r “=м%* 
=…2е!%"е…2!=ль…%е C=!="е…2!,*3л !…%е  д!% “%-
де!›,2 K%льше …еL!%…%" C% “!="…е…,ю “ “=мц=м, 
, %2меч=е2“  K%льш=  "ел,ч,…= C!%е*ц,, ,ƒ .2%г% 
!ег,%…= …= c…pc-…еL!%…/ =!*3=2…%г%  д!=. h…2е-
!е“…%, ч2% 3 “=м%* C% “!="…е…,ю “ “=мц=м, " …еL-
!%…=. =…2е!%"е…2!=ль…%г% C=!="е…2!,*3л !…%г% 
 д!= C%"/ше…= .*“C!е““,  2,!%ƒ,…г,д!%*“,л=ƒ/, 
*,““CеC2,…= , c̀ lj/гл32=м=2=. a%лее 2%г%, .*“-
C!е““,  " =…2е!%"е…2!=ль…%м C=!="е…2!,*3л !…%м 
 д!е *,““CеC2,…= , c-fos "%ƒ!=“2=е2 "% "!ем  C!е-
%"3л 2%!…%г% C,*= kc. p=ƒ…,ц= " -%!ме “3C!=.,-
=ƒм=ль…%г%  д!= C!едC%л=г=е2 C%л%"/е !=ƒл,ч,  " 
ц,!*=д…/. !,2м=. [53]. Š=*,м %K!=ƒ%м, г%л%"…%L 
м%ƒг .=!=*2е!,ƒ3е2“  "/!=›е……/м C%л%"/м д,-
м%!-,ƒм%м, -3…*ц,%…,!3е2 " 3“л%", . !=ƒл,ч…/. 
3!%"…еL C%л%"/. г%!м%…%" , ,. *%леK=…,L " ƒ=",-
“,м%“2, %2 C%л=. q%%2"е2“2"е……%, "л, …,е г%!м%-
…%" г,C%2=л=м%-г,C%-,ƒ=!…%-г%…=д…%L “,“2ем/ …= 
*%г…,2,"…/е -3…*ц,, , C!%це““/ …еL!%деге…е!=-
ц,, м%›е2 !=ƒл,ч=2ь“  3 м3›ч,… , ›е…?,…, ч2%, 
Kеƒ3“л%"…%, 2!еK3е2 д,--е!е…ц,!%"=……%г% C%д.%-
д= C!, C!%"еде…,, …=3ч…/. ,““лед%"=…,L.
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ÝÊÑÒÐÀÎÐÀËÜÍÛÅ ÂÊÓÑÎÂÛÅ ÐÅÖÅÏÒÎÐÛ Ê ÑËÀÄÊÎÌÓ 
ÂÊÓÑÓ Â ÐÅÑÏÈÐÀÒÎÐÍÎÉ ÑÈÑÒÅÌÅ

Â.Í. Ìèíååâ, Ï.Â. Áðþõàíîâà, Ä.Å. Êîêøàðîâà

tcanr bn &oе!"/L q=…*2-oе2е!K3!г“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2 ,м. =*=д. 
h.o. o="л%"=[ l,…,“2е!“2"= ƒд!="%%.!=…е…,  p%““,L“*%L tеде!=ц,,, q=…*2-oе2е!K3!г, p%““, 

EXTRAORAL SWEET TASTE RECEPTORS IN RESPIRATORY 
SYSTEM

V.N. Mineev, P.V. Brukhanova, D.E. Koksharova

FSBSI œPavlov First St. Petersburg State Medical UniversityB of the Ministry of Health of the Russian 
Federation, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2018 г.

p=““м=2!,"=е2“  "%ƒм%›…=  C=2%ге…е2,че“*=  !%ль .*“2!=%!=ль…/. !ецеC2%!%" * “л=д*%м3 "*3“3 
Tas1R " !е“C,!=2%!…%L “,“2еме. b% м…%г%м -3…*ц,  .*“2!=%!=ль…/. !ецеC2%!%" * “л=д*%м3 "*3“3 C%*= 
%“2=е2“  …е “…%L. p=““м=2!,"=е2“  ме.=…,ƒм "…32!,*ле2%ч…%L Cе!ед=ч, “,г…=л= C!, !ецеCц,, “л=д*%г% 
"*3“=, = 2=*›е м%ле*3л !…/L ме.=…,ƒм "ƒ=,м%деL“2",  !ецеC2%!%" Tas2R , Tas1R, .*“C!е““,!%"=……/. 
…= %д…%L *ле2*е. pецеC2%!/ Tas1R " !е“C,!=2%!…%L “,“2еме м%г32 -3…*ц,%…,!%"=2ь *=* &!е%“2=2[ дл  
*%…2!%л  "ел,ч,…/ “е*!ец,, =…2,м,*!%K…/. CеC2,д%", %C%“!ед%"=……%L .*“2!=%!=ль…/м, !ецеC2%!=м, 
* г%!ь*%м3 "*3“3 Tas2R, " ƒ=",“,м%“2, %2 *%…це…2!=ц,, глю*%ƒ/ …= C%"е!.…%“2, д/.=2ель…/. C32еL. 
o!, “=.=!…%м д,=Kе2е ›,д*%“2ь …= люм,…=ль…%L C%"е!.…%“2, д/.=2ель…/. C32еL “%де!›,2 C%"/-
ше……3ю *%…це…2!=ц,ю глю*%ƒ/, ч2% C!,"%д,2 * г,Cе!.*“C!е““,, TAS1R2/TAS1R3, ,…г,K,!%"=…,ю 
=*2,"…%“2, Tas2R-“,г…=л,ƒ=ц,, , “…,›е…,ю “е*!ец,, =…2,м,*!%K…/. CеC2,д%". b *л,…,че“*%м Cл=…е 
!=““м=2!,"=е2“  "%ƒдеL“2",е …= г%ме%“2=ƒ глю*%ƒ/ " C!%“"е2е д/.=2ель…/. C32еL C!, *%м%!K,д…%L 
!е“C,!=2%!…%L C=2%л%г,,, "*люч=ю?еL “=.=!…/L д,=Kе2. b%ƒм%›…=  C%“лед%"=2ель…%“2ь ме.=…,ƒм%" 
C=2%ге…еƒ= " !е“C,!=2%!…%L “,“2еме, “" ƒ=……/. “ .*“2!=%!=ль…/м, "*3“%"/м, !ецеC2%!=м, * “л=д*%м3 
"*3“3, C!ед“2="ле…= *=* circulus vitiosus. h““лед%"=…,  C!%Kлем/ !%л, .*2%C,че“*%L .ем%“е…“%!…%L 
“е2, " *л,…,че“*%L мед,ц,…е C!,…е“32 …%"/е ƒ…=…,  % C!ед!=“C%л%›е……%“2, * ƒ=K%ле"=…, м, K%лее 
гл3K%*%е C%…,м=…,е ме.=…,ƒм%" ,. !=ƒ",2, , = 2=*›е C%“л3›=2 …=3ч…%L %“…%"%L дл  !=ƒ!=K%2*, …%"/. 
ле*=!“2"е……/. C%д.%д%".

Êëþ÷åâûå ñëîâà: .*“2!=%!=ль…/е "*3“%"/е !ецеC2%!/ * “л=д*%м3 "*3“3, .*“2!=%!=ль…/е "*3“%"/е 
!ецеC2%!/ * г%!ь*%м3 "*3“3, TAS1R, TAS2R, !е“C,!=2%!…=  “,“2ем=, “=.=!…/L д,=Kе2.

The possible pathogenetic role of extraoral sweet taste receptors Tas1R in respiratory system is considered. 
In many respects, the function of extraoral receptors for sweet taste still remains unclear. The mechanism of 
intracellular signal transduction at sweet taste reception is considered, as well as the molecular mechanism of 
interaction of Tas2R and Tas1R receptors, expressed on the same cell. Tas1R receptors in respiratory system 
can function as a œrheostatB to control the amount of secretion of antimicrobial peptides that is mediated by 
extraoral bitter taste receptors Tas2R, depending on the concentration of glucose on the surface of the airways. 
In diabetes mellitus, the liquid on the luminal surface of respiratory tract contains an increased concentration 
of glucose, which leads to overexpression of TAS1R2 / TAS1R3, inhibition of Tas2R signaling activity and 
to decrease in secretion of antimicrobial peptides. Clinically, the effect on glucose homeostasis in the lumen of 
the respiratory tract with comorbid respiratory pathology, including diabetes mellitus, is considered. A possible 
sequence of pathogenetic mechanisms in respiratory system, associated with extraoral sweet taste receptors 
is presented as a vicious circle. Research into the problem of role of the ectopic chemosensory network in 
clinical medicine will bring new knowledge on the predisposition to diseases, a deeper understanding of the 
mechanisms of their development, and will serve as a scientific basis for developing new medicinal approaches.

Key words: extraoral sweet taste receptors, extraoral bitter taste receptors, TAS1R, TAS2R, respiratory 
system, diabetes mellitus.
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p=…ее …=м, %K“3›д=л=“ь "%ƒм%›…=  !%ль "*3-
“%"/. !ецеC2%!%" * г%!ь*%м3 "*3“3 " !е“C,!=2%!-
…%L “,“2еме, " ч=“2…%“2, C!, K!%….,=ль…%L =“2ме 
[1, 2]. h…2е!е“ * "*3“%"%L !ецеCц,, "…е  ƒ/*%"/. 
!ецеC2%!%" "%ƒ…,* C%“ле 2%г%, *=* K/л= "/ "ле-
…= =ме!,*=…“*,м, 3че…/м,, * ,. “%K“2"е……%м3 
3д,"ле…,ю [3], .*“C!е““,  "*3“%"/. !ецеC2%!%" * 
г%!ь*%м3 "*3“3 …= гл=д*%м/шеч…/. *ле2*=. K!%…-
.%" чел%"е*=, = ƒ=2ем …= .C,2ел,=ль…/. *ле2*=. 
лег*,., л,м-%ц,2=., м=*!%-=г=., 23ч…/. , д!3г,. 
*ле2*=..

`…=л,ƒ3 -,ƒ,%л%г,че“*%L , C=2%-,ƒ,%л%г,че-
“*%L !%л, "*3“%"/. !ецеC2%!%", C!е,м3?е“2"е……% 
* г%!ь*%м3 "*3“3, *%2%!/е .*“C!е““,!%"=…/ "…е 
 ƒ/*= (" !е“C,!=2%!…%L, C,?е"=!,2ель…%L, ,м-
м3……%L, .…д%*!,……%L, 3!%ге…,2=ль…%L, …е!"…%L , 
д!3г,. “,“2ем=.), C%“" ?е… цел/L ! д %Kƒ%!%". 

Š=*, " …ед="…ем %Kƒ%!е (2017) [4] д%“2=2%ч…% 
C%д!%K…% %C,“/"=е2“  "%ƒм%›…%е 3ч=“2,е “,г-
…=ль…%г% *=“*=д= C!, 2!=…“д3*ц,, “,г…=л= %2 
г%!ь*,. “3K“2=…ц,L " …%!ме , C=2%л%г,, C%“!ед-
“2"%м !ецеC2%!= Tas2R, “%C! ›е……%г% “ G-Kел*%м 
" “=м/. !=ƒл,ч…/. C!%це““=. %2 "!%›де……%г% ,м-
м3…,2е2= д% !еC!%д3*ц,,. kюK%C/2…% %2ме2,2ь, 
ч2% "% ""еде…,, ="2%!/ [4] C!,"%д 2 ,ƒ"е“2…%е 
д!е"…ее "%“2%ч…%е "/“*=ƒ/"=…,е: &u%!%шее ле-
*=!“2"% "“егд= г%!ь*% …= "*3“[ (&Good medicine 
always tastes bitter[). b .2%м *%…2е*“2е …ельƒ  …е 
"“C%м…,2ь цел/L ! д !=ƒ…%%K!=ƒ…/. …=!%д…/. 
"/“*=ƒ/"=…,L, *=“=ю?,.“  д!3г%г% "*3“%"%г% 
“"%L“2"= # “л=д*%г% "*3“=, " ч=“2…%“2, 2=*%е: 
&c%!ь*,м леч=2, = “л=д*,м *=леч=2[.

o!е›де чем !=““м=2!,"=2ь, …=“*%ль*% .2% “%-
гл=“3е2“  “ -3…*ц, м, "…%"ь "/ "ле……/. .*“2!=-
%!=ль…/. !ецеC2%!%" * “л=д*%м3 "*3“3, *!=2*% 
%“2=…%",м“  …= *=…%…,че“*,. д=……/., .=!=*2е!,-
ƒ3ю?,. "*3“%"3ю !ецеCц,ю …=  ƒ/*е. nK?е,ƒ-
"е“2…/м -=*2%м  "л е2“  2%, ч2% "*3“%"/е !е-
цеC2%!/ !=“C%л%›е…/ " !%2%"%L C%л%“2, чел%"е*= 
,,  "л  “ь Cе!,-е!,че“*,м ƒ"е…%м "*3“%"%г% =…=-
л,ƒ=2%!=, C%ƒ"%л ю2 !=“C%ƒ…="=2ь , д,--е!е…ц,-
!%"=2ь !=ƒл,ч…/е "*3“%"/е %?3?е…, . )ел%"е* 
“C%“%Kе… !=ƒл,ч=2ь 5 %“…%"…/. "*3“%": “л=д*%е, 
г%!ь*%е, *,“л%е, “%ле…%е , 3м=м,, *%мK,…=ц,, *%-
2%!/. , -%!м,!3ю2 "*3“%"%е %?3?е…,е. 

dл  *=›д%г% "*3“= “3?е“2"3е2 %C!еделе……/L 
2,C !ецеC2%!%", *%2%!/е л%*=л,ƒ3ю2“  " !=ƒл,ч-
…/. ƒ%…=.  ƒ/*=: * “л=д*%м3 # C!е,м3?е“2"е……% 
…= *%…ч,*е, * “%ле…%м3 , *,“л%м3 # …= K%*%"/. 
C%"е!.…%“2 ., = * г%!ь*%м3 # …= *%!…е [5]. 

o%м,м%  ƒ/*= "*3“%"/е !ецеC2%!/ ,мею2“  
2=*›е …= ƒ=д…еL “2е…*е гл%2*,, м г*%м …ёKе, м,…-
д=л,…=., г%!2=…,, …=дг%!2=……,*е. 

j=* %2меч=л%“ь "/ше, ч!еƒ"/ч=L…% ,…2е!е“-
…/м, , "=›…/м, “2=л, д=……/е %K .*“2!=%!=ль…%L 

л%*=л,ƒ=ц,, "*3“%"/. !ецеC2%!%". m=,K%лее ,ƒ-
3че……/м, …= д=……/L м%ме…2  "л ю2“  &.*2%C,-
че“*,е[ !ецеC2%!/ * г%!ь*%м3, “л=д*%м3 "*3“3, 
3м=м,, %д…=*% -3…*ц,, .2,. !ецеC2%!%" д% “,. 
C%! д% *%…ц= …е  “…/. 

j=“= “ь !ецеC2%!%" * “л=д*%м3 "*3“3, “лед3-
е2 %2ме2,2ь, ч2% “%%2"е2“2"3ю?,L !ецеC2%!…/L 
*%мCле*“ %2…%“,2“  * “емеL“2"3 GPCR 2,C= 
Tas1R (Tas1R1, Tas1R2, Tas1R3). )ле…/ “емеL-
“2"= !ецеC2%!%" "*3“= Tas1R -3…*ц,%…,!3ю2 *=* 
ге2е!%д,ме!/: *%мCле*“ Tas1R2/Tas1R3 %2"еч=е2 
ƒ= "%“C!, 2,е “л=д*%г% "*3“=, 2%гд= *=* Tas1R1/
Tas1R3 “" ƒ/"=е2 =м,…%*,“л%2/ (3м=м,). 

Š=*,м %K!=ƒ%м, Tas1R3  "л е2“  %K ƒ=2ель…%L 
“3KAед,…,цеL дл  %K%,. !ецеC2%!%" [6]. 

r›е " *%…це XX "е*= K/л% 3“2=…%"ле…%, ч2% 
"*3“%"=  !ецеCц,  “%C! ›е…= “ G-Kел*=м, , C%-
“лед3ю?еL Cе!ед=чеL “,г…=л= “ 3ч=“2,ем "…32!,-
*ле2%ч…/. *=“*=д…/. ме.=…,ƒм%". b 1992 г%д3 
K/л= %K…=!3›е…= *люче"=  м%ле*3л= α-gustducin 
(α-г=“2д3ц,…),  "л ю?= “  “Cец,-,ч…%L дл  
"*3“%"/. !ецеC2%!%" α-“3KAед,…,цеL G-Kел*=, 
3ч=“2"3ю?еL " 2!=…“д3*ц,, д"3. "*3“%": г%!ь-
*%г% , “л=д*%г% [7]. nд…=*% д=……/L “,г…=ль…/L 
C32ь  "л е2“  …е ед,…“2"е……/м, “3?е“2"3е2 …е-
“*%ль*% д!3г,. “,г…=ль…/. ме.=…,ƒм%" " !ецеC-
ц,, “л=д*%г% , г%!ь*%г% "*3“=, …е “" ƒ=……/. “ 
α-г=“2д3ц,…%м [7]. 

b д=ль…еLшем K/л C!%"еде… ! д ,““лед%"=…,L 
…= !=ƒл,ч…/. K,%л%г,че“*,. %KAе*2=. (*!/“/, 
*!%л,*,, люд,), *%2%!/L C%д2"е!›д=л !%ль 
α-г=“2д3ц,…= "% "*3“%"%L !ецеCц,, [8$11]. 

b *=че“2"е C!,ме!= C!,"едем ,““лед%"=…,е, 
C!%"еде……%е …= м/ш=.: 3 2!=…“ге……%L л,…,, 
м/шеL, л,ше……/. α-г=“2д3ц,…=, C%"еде…че“*,е 
2е“2/ , =…=л,ƒ "*3“%"%L ,……е!"=ц,, C%д2"е!д,л, 
3ч=“2,е д=……%г% Kел*= " !ецеCц,, г%!ь*%г% (.,…,… 
, де…=2%…,3м), “л=д*%г% (“=.=!%ƒ=) "*3“=, = 2=*›е 
3м=м, [9]. 

Š=*,м %K!=ƒ%м, “3KAед,…,ц= G-Kел*= 
α-г=“2д3ц,…  "л е2“  м=!*е!%м .ем%!ецеC2,"…/. 
*ле2%*, " ч=“2…%“2, *ле2%* "*3“%"%L !ецеCц,,, = 
2=*›е C%“!ед…,*%м C!, Cе!ед=че г%!ь*%г%, “л=д-
*%г% , 3м=м, "*3“%". 

n2ме2,м, ч2% 3*=ƒ=……/е ,““лед%"=…,  K/л, 
C!%"еде…/ ,ме……% …= 2е. "*3“%"/. !ецеC2%!=., 
*%2%!/е !=“C%л%›е…/ " !%2%"%L C%л%“2,. 

p=““м%2!,м ме.=…,ƒм "…32!,*ле2%ч…%L Cе!е-
д=ч, “,г…=л= C!, !ецеCц,, “л=д*%г% "*3“=. q=.=-
!%ƒ= "/ƒ/"=е2 ƒ=",“,м3ю %2 G-Kел*= ге…е!=ц,ю 
ц`lt-%C%“!ед%"=……%L Cе!ед=ч, “,г…=л=: C%"/-
ше…,е 3!%"…  ц`lt C!,"%д,2 * деC%л !,ƒ=ц,, 
мемK!=… !ецеC2%!…/. *ле2%* "*3“= [11]. 

q" ƒ/"=…,е “%ед,…е…,L “% “л=д*,м "*3“%м “ 
!ецеC2%!%м Tas1R2/Tas1R3 C!,"%д,2 * д,““%ц,-
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COGNITIVE EVOKED POTENTIALS IN STUDYING OF MENTAL 
PROCESSES AND MILITARY OCCUPATIONAL ADAPTATION
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I j%лле*2," ="2%!%", 2018 г.

0елью д=……%L !=K%2/  "л е2“  2е%!е2,че“*%е %K%“…%"=…,е C!,ме…е…,  ме2%д= *%г…,2,"…/. "/-
ƒ"=……/. C%2е…ц,=л%" " ,ƒ3че…,, -,ƒ,%л%г,че“*,. ме.=…,ƒм%" *%г…,2,"…/. -3…*ц,L , ,. "*л=д= " 
де2е!м,…=…2/ "%е……%-C!%-е““,%…=ль…%L =д=C2=ц,,. b %Kƒ%!е л,2е!=23!/ !=““м=2!,"=ю2“  "%C!%-
“/ C!,ме…е…,  ме2%д= *%г…,2,"…/. "/ƒ"=……/. C%2е…ц,=л%" " "%е……%м C!%-%2K%!е , " ,ƒ3че…,, 
ме.=…,ƒм%" C“,.,че“*,. C!%це““%", деL“2"3ю?,. " …%!ме, C!, K%е"%м “2!е““е, C%“22!="м=2,че“*%м 
“2!е““%"%м !=““2!%L“2"е , д!3г%L C=2%л%г,, 3 "%е……%“л3›=?,.. nK%“…%"/"=е2“  2!еK%"=…,е "*лю-
че…,  ме2%д= *%г…,2,"…/. "/ƒ"=……/. C%2е…ц,=л%" " C!%цед3!/ C“,.%ме2!,че“*%г% ме2=-=…=л,ƒ= , 
*!%““-"=л,д=ц,%……/е ,““лед%"=…, , %“3?е“2"л ем/е " !=м*=. !=ƒ!=K%2%* “%"!еме……%г% ме2%д,че“*%г% 
=CC=!=2= C“,.%д,=г…%“2,*,.

Êëþ÷åâûå ñëîâà: C!%-е““,%…=ль…/L C“,.%л%г,че“*,L %2K%!, *%г…,2,"…/е -3…*ц,,, ме2%д *%г…,-
2,"…/. "/ƒ"=……/. C%2е…ц,=л%".

The aim of this review is to substantiate theoretically the application of the cognitive evoked po-
tentials method to evaluation of physiological mechanisms of cognitive functions and their contribution 
to determinants of the military occupational adaptation. The review of literature includes questions of 
application of the cognitive evoked potentials method in the military professional selection, and in the 
study of mechanisms of mental processes among servicemen in the norm, at combat-related stress, at 
posttraumatic stress disorder, and at other kinds of pathology. The requirement is substantiated to in-
clude the cognitive evoked potentials method in procedures of psychometric meta-analyses and in cross-
validation studies carried out within the framework of development of the modern methodical apparatus 
of psychodiagnostics.

Key words: professional psychological selection, cognitive functions, method of cognitive evoked potentials.

q%ƒд=…,е “%"!еме……/. b%%!3›е……/. q,л 2!е-
K3е2 ,…2е…“,"…%г% !=ƒ",2,  …%"%L “,“2ем/ C!%-
-е““,%…=ль…%г% %2K%!= , C“,.%-,ƒ,%л%г,че“*%г% 
%Kе“Cече…, . o!,ме…е…,е Cе!“Cе*2,"…/. ме2%д%" 

%це…*, C“,.,че“*,. C!%це““%", =д=C2=ц,%……%-г%-
ме%“2=2,че“*%г% C%2е…ц,=л=, -3…*ц,%…=ль…/. “%-
“2% …,L "%е……/. “Cец,=л,“2%" “ ,“C%льƒ%"=…,ем 
.ле*2!%-,ƒ,%л%г,че“*,. ,ƒме!е…,L " Cе!“Cе*2,"е 
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…,м=ю2“ , …% …ецеле"/е “,г…=л/ …е -,*“,!3ю2“  
" .C,ƒ%д,че“*%L C=м 2, ,ƒ-ƒ= 2%!м%›е…,  Cе!е-
д=ч, …е!"…/. ,мC3ль“%" * “2!3*23!=м г,CC%*=м-
C=ль…%L -%!м=ц,, [53].

b ,ƒ3че…,, C!%це““%" C=м 2, C!, “!="…е…,, 
д"3. г!3CC ,“C/23ем/. “ "/“%*,м , …,ƒ*,м 3!%"-
…ем -3…*ц,%…,!%"=…,  !=K%чеL C=м 2, C%*=ƒ=…%, 
ч2% 3 л,ц “ "/“%*,м 3!%"…ем -3…*ц,%…,!%"=…,  
C=м 2, …=Kлюд=е2“  K%лее "/“%*=  =мCл,23д= 
C,*= P300 C!, Cе!е›,"=…,, *=* C%л%›,2ель…/., 
2=* , %2!,ц=2ель…/. .м%ц,L. o!, .2%м " г!3CCе 
“ …,ƒ*,м 3!%"…ем !=K%чеL C=м 2, .м%ц,%…=ль…/е 
Cе!е›,"=…, , …еƒ=",“,м% %2 ,. ƒ…=*=, 2%!м%ƒ 2 
C!%це““/ ƒ=C%м,…=…, , .!=…е…,  , "%“C!%,ƒ"еде-
…,  ,…-%!м=ц,, [54].

nце…*= .м%ц,%…=ль…%г% “%“2% …,  “ C%м%?ью 
.ле*2!%-,ƒ,%л%г,че“*,. ме2%д%" " "%е……%м C!%--
%2K%!е целе“%%K!=ƒ…= …е 2%ль*% дл  д,=г…%“2,*, 
.м%ц,%…=ль…/. !=““2!%L“2" , oŠqp, …% , дл  
%це…*, …е!"…%-C“,.,че“*%L 3“2%Lч,"%“2, "%е……%“-
л3›=?,.. Š=*, C!, %C%ƒ…=…,, л,це"%L .*“C!е““,, 
г…е"= , “2!=.= 3 40 "ƒ!%“л/. ƒд%!%"/. ,“C/-
23ем/. "/ "ле…= “" ƒь .=!=*2е!,“2,* gjbo “ 
л,ч…%“2…/м, “"%L“2"=м,, %це…е……/м, C% 16--=*-
2%!…%L ш*=ле jе22елл=. }м%ц,%…=ль…%-л=K,ль…/е 
,“C/23ем/е C% “!="…е…,ю “ .м%ц,%…=ль…%-3“2%L-
ч,"/м, дем%…“2!,!3ю2 K%лее *%!%2*,е л=2е…2…%-
“2, "%л… "/ƒ"=……/. %2"е2%" , “…,›е…,е =мCл,-
23д/ C%ƒд…ег% "%л…%"%г% *%мCле*“= " ƒ!,2ель…/. 
%Kл=“2 . *%!/. m=C!%2,", " Cе!ед…е-це…2!=ль…/. 
%Kл=“2 . *%!/ 3 .2,. ,“C/23ем/. =мCл,23д= 
C%ƒд…,. "%л… jbo "/ше [55]. 

b л,2е!=23!е ,мею2“  д=……/е %K 3ме…ьше…,, 
C%ƒ,2,"…%“2, C,*= P300 (200$400 м“) , C%ƒд-
…ег% C%ƒ,2,"…%г% C%2е…ц,=л= LPP 3 ƒд%!%"/. 
м3›ч,… " 2еме……/. %Kл=“2 . *%!/ C!, %“л=Kле-
…,, "л, …,  …ег=2,"…/. .м%ц,L C!, C!%“м%2!е 
.м%ц,%ге……/. ,ƒ%K!=›е…,L [56]. }2% C%л…%“2ью 
“%гл=“3е2“  “ …=ш,м, C!%ме›32%ч…/м, "/"%д=м, 
C% д,…=м,*е .=!=*2е!,“2,* jbo C!, oŠqp.

m= .=!=*2е!,“2,*, jbo "л, е2 …е 2%ль*% 
.м%ц,%…=ль…%е “%“2% …,е, …% , 3!%"е…ь м%2,"=-
ц,,. q C%м%?ью %це…*, .=!=*2е!,“2,* gjbo 
3“2=…%"ле…%, ч2% ,“C/23ем/е, C%л3ч,"ш,е %2!,-
ц=2ель…%е C%д*!еCле…,е " ",де C%2е!, де…е›…/. 

“!ед“2", .=!=*2е!,ƒ%"=л,“ь ƒ…=ч,2ель…%L =*2,"…%-
“2ью …еL!%…%" " Cе!",ч…%L ƒ!,2ель…%L ƒ%…е V1, " 
“!="…е…,, “ “,23=ц,еL C%л3че…,  C%л%›,2ель…%г% 
C%д*!еCле…,  " ",де "%ƒ…=г!=›де…,  [57].

nK…=!3›е…/ "ƒ=,м%“" ƒ, -%*3“= м=*“,м=ль-
…%L =мCл,23д/ C,*= N200 "/ƒ"=……/. C%2е…ц,-
=л%" *%!/ “ 3!%"…ем …е"е!K=ль…%г% ,…2елле*2=. 
r м3›ч,… “ …,ƒ*,м ,…2елле*2%м 3“Cеш…%е "/-
C%л…е…,е л=K,!,…2…%L ƒ=д=ч, C!%,“.%д,2 C!, …=-
л,ч,, "/“%*%L =*2,"…%“2, 2%ль*% " ƒ=2/л%ч…%L 
%Kл=“2,. fе…?,…/ , м3›ч,…/-ле"ш, “ "/“%*,м 
,…2елле*2%м %2л,ч=ю2“  …е 2%ль*% "/“%*%L =*-
2,"…%“2ью ƒ=2/л%ч…%L *%!/, …% , !="…%ƒ…=ч…%L 
=*2,"…%“2ью "% -!%…2=ль…%L *%!е [58]. 

r“2=…%"ле…= "ƒ=,м%“" ƒь 2емCе!=ме…2= “ C=-
!=ме2!=м, qjbo. `"2%!/ !=ƒдел,л, "“е. ,“-
C/23ем/. …= д"е г!3CC/ " ƒ=",“,м%“2, %2 “2еCе-
…, “%"C=де…,  !еƒ3ль2=2%", C%л3че……/. C% 2!ем 
%C!%“…,*=м: &nC!%“…,* -%!м=ль…%-д,…=м,че“*,. 
.=!=*2е!,“2,* C%"еде…, [, &nC!%“…,* “2!3*23-
!/ 2емCе!=ме…2=[, &k,ч…%“2…/L %C!%“…,* `L-
ƒе…*=[. b/ "ле…/ д%“2%"е!…/е ме›г!3CC%"/е 
!=ƒл,ч,  C% =мCл,23де C,*= N200 , *%мCле*“= 
N200-P300. c!3CC=, .=!=*2е!,ƒ3ю?= “  …=,-
K%льш,м *%л,че“2"%м “%"C=де…,L " !еƒ3ль2=2=. 
C% "“ем %C!%“…,*=м, C!%дем%…“2!,!%"=л= д%“2%-
"е!…% K%льшее *%л,че“2"% “" ƒеL ме›д3 ш*=л=-
м, %C!%“…,*%" , C=!=ме2!=м, jbo, " %2л,ч,е 
%2 г!3CC/, .=!=*2е!,ƒ3ю?еL“  …еƒ…=ч,2ель…/м 
*%л,че“2"%м 2=*,. “%"C=де…,L. o%л3че……/е !е-
ƒ3ль2=2/ 3*=ƒ/"=ю2 …= “3?е“2"%"=…,е ,…д,",д%" 
“ !=ƒл,ч…/м, C% …еL!%-,ƒ,%л%г,че“*,м ме.=…,ƒ-
м=м %“%Kе……%“2 м, C!% "ле…,L 2емCе!=ме…2= [59].

Çàêëþ÷åíèå. lе2%д %це…*, .ле*2!%-,ƒ,%л%г,-
че“*,. .=!=*2е!,“2,* *%г…,2,"…/. "/ƒ"=……/. C%-
2е…ц,=л%" м%›е2 K/2ь ,“C%льƒ%"=… дл  ,ƒ3че…,  
ме.=…,ƒм%" *%г…,2,"…/. -3…*ц,L , .м%ц,%…=ль-
…/. C“,.,че“*,. C!%це““%", *%2%!/е C!="%ме!…% 
!=““м=2!,"=2ь *=* %“…%"…/е де2е!м,…=…2/, %K-
3“л%"л,"=ю?,е “C%“%K…%“2ь * "%е……%-C!%-е““,%-
…=ль…%L де 2ель…%“2, , =д=C2=ц,, * …еL. lе2%д 
jbo C!ед%“2="л е2 ш,!%*,е "%ƒм%›…%“2, “%"е!-
ше…“2"%"=…,  ме2%д,че“*%г% =CC=!=2=, ,“C%льƒ3е-
м%г% " -,ƒ,%л%г,, "%е……%г% 2!3д= , C!%-е““,%…=ль-
…%м C“,.%л%г,че“*%м %2K%!е "%е……/. “Cец,=л,“2%".
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b %Kƒ%!е C!ед“2="ле…/ , C!%=…=л,ƒ,!%"=…/ д=……/е л,2е!=23!/ % "л, …,, “!ед%"/. C=2%Cл=-
“2,че“*,. -=*2%!%" …= 2ече…,е ш,ƒ%-!е…,че“*%г% C!%це““=. nд…,м ,ƒ …=,K%лее Cе!“Cе*2,"…/. 
…=C!="ле…,L  "л е2“  ,ƒ3че…,е “%ц,=ль…/. -=*2%!%". h. "ƒ=,м%деL“2",е “ K,%л%г,че“*,м, , 
C“,.%л%г,че“*,м, %“%Kе……%“2 м, K%ль…/. %2!=›=е2“  …= .=!=*2е!е C“,.%C=2%л%г,че“*,. C!% "-
ле…,L , ,. д,…=м,*е. q%ц,=ль…%е -3…*ц,%…,!%"=…,е ƒ=",“,2 2=*›е %2 “%ц,=ль…%-.*%…%м,че“*,. 
,ƒме…е…,L. p д ="2%!%" C!,.%д 2 * "/"%д3, ч2% ƒ…=ч,2ель…=  ч=“2ь д,“C=…“е!…%г% *%…2,…ге…2= 
C“,.,че“*, K%ль…/. %K…=!3›,"=е2 …ед%“2=2*, “%ц,=ль…%г% -3…*ц,%…,!%"=…,  C!=*2,че“*, "% "“е. 
“-е!=. ›,ƒ…,: 2!3д%"%L, “емеL…%L, м=2е!,=ль…%-K/2%"%L, “%ц,=ль…/. *%…2=*2=.. b %Kƒ%!е C%-
*=ƒ=…%, ч2% л3чшее л,ч…%е , “%ц,=ль…%е -3…*ц,%…,!%"=…,е …=Kлюд=л%“ь 3 C=ц,е…2%", 3 *%2%!/. 
K/л= C%дде!›*= “емь,, C%“2% ……=  ƒ=… 2%“2ь, %2“32“2",е д!3г,. чле…%" “емь, “ C“,.,че“*,м, !=“-
“2!%L“2"=м,, лече…,е " д…е"…%м “2=ц,%…=!е. bме“2е “ 2ем, м…%г,е "%C!%“/ %“2=ю2“  …ед%“2=2%ч…% 
C!% “…е……/м,. b ч=“2…%“2,, .2% *=“=е2“  “%%2…%ше…,  C“,.%“%ц,=ль…/. C%*=ƒ=2елеL " !=ƒл,ч…/. 
“-е!=. ›,ƒ…еде 2ель…%“2,, %“%Kе……%“2еL “%ц,=ль…%г% -3…*ц,%…,!%"=…,  3 K%ль…/. “ !ед*,м, 
г%“C,2=л,ƒ=ц, м, , ге…де!…/. %“%Kе……%“2еL. }2, "%C!%“/ , %C!едел ю2 2!=е*2%!,ю д=ль…еLш,. 
,““лед%"=…,L.

Êëþ÷åâûå ñëîâà: ш,ƒ%-!е…, , C=2%Cл=“2,че“*,е -=*2%!/, “%ц,=ль…%е -3…*ц,%…,!%"=…,е.

The review presents and analyzes literature data on the influence of environmental pathoplastic factors on 
the course of the schizophrenic process. One of the most promising areas is the study of social factors. Their 
interaction with the biological and psychological characteristics of patients is reflected on the nature of psycho-
pathological manifestations and their dynamics. Social functioning also depends on socio-economic changes. 
A number of authors come to the conclusion that a significant part of the dispensary contingent of mentally 
ill persons reveals shortcomings of social functioning practically in all spheres of life: labor, family, material 
and household, as well as social contacts. The review shows that the best personal and social functioning was 
observed in patients who had family support, permanent employment, the absence of other family members 
with mental disorders, and treatment in a day hospital. At the same time, many questions remain insufficiently 
clarified. In particular, this relates to the correlation of psychosocial indicators in various spheres of life activity, 
features of social functioning at patients with rare hospitalizations and gender peculiarities. These questions 
determine the trajectory of further research.

Key words: schizophrenia, pathoplastic factors, social functioning.

x,ƒ%-!е…,  # .!%…,че“*%е C“,.,че“*%е ƒ=-
K%ле"=…,е, C!, *%2%!%м “!ед%"/е C=2%Cл=“2,че-
“*,е -=*2%!/  "л ю2“  "=›…еLш,м, .=!=*2е!,-

“2,*=м, “%“2% …,  K%ль…/.. t3…*ц,%…=ль…/L 
де-,ц,2 K%ль…/. ш,ƒ%-!е…,еL "“е ш,!е ,““лед3-
е2“  " !=ƒл,ч…/. “2!=…=. , C!,"ле*=е2 "…,м=…,е 
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j%л,че“2"% г%“C,2=л,ƒ=ц,L *=* -=*2%!, "л, -
ю?,L …= “%ц,=ль…%е -3…*ц,%…,!%"=…,е, …е "“егд= 
%K3“л%"ле… *л,…,че“*,м, -=*2%!=м,. m=! д3 “% 
“2=ц,%…,!%"=…, м,, %K3“л%"ле……/м, !=ƒ",2,ем 
%че!ед…%г% C!,“23C= ,л, .*ƒ=це!K=ц,еL K%леƒ…,, 
" “л3ч= . ч=“2/. г%“C,2=л,ƒ=ц,L C% ме!е 3"е-
л,че…,  ч,“л= C%“23Cле…,L "“е K%льш3ю !%ль 
,г!=е2 -%!м,!%"=…,е ƒ=",“,м%“2, %2 “2=ц,%…=!-
…%L C“,.,=2!,че“*%L C%м%?,, *%гд= K%ль…%L г%-
“C,2=л,ƒ,!3е2“  дл  !еше…,  люK/. C!%Kлем, 
" 2%м ч,“ле , …е “" ƒ=……/. “% ƒ…=ч,2ель…/м 3.3д-
ше…,ем “%“2% …,  ег% ƒд%!%"ь  [66]. o% д=……/м 
e.`. b=“,лье"%L [67], 2 ›е“2ь *л,…,че“*%L 
*=!2,…/ %K3“л%"л,"=е2 г%“C,2=л,ƒ=ц,ю 2%ль*% 
" 37,77% “л3ч=е". b д!3г,. “л3ч= . C%"%д%м дл  
г%“C,2=л,ƒ=ц,,  ",л,“ь “%ц,=ль…/е (26,52%) , 
%!г=…,ƒ=ц,%……/е (35,71%) C!,ч,…/. 

rл3чше…,ю “%ц,=ль…%-дем%г!=-,че“*,. C%*=ƒ=2е-
леL K%ль…/. ш,ƒ%-!е…,еL “C%“%K“2"3е2 %C2,м=ль…=  
%!г=…,ƒ=ц,  лечеK…%г% C!%це““=. bл, …,е мед,*=-
ме…2%ƒ…%L 2е!=C,, …= “%ц,=ль…%е -3…*ц,%…,!%"=…,е 
…е%д…%ƒ…=ч…%. nKAе*2,"…/е C%*=ƒ=2ел, “%ц,=ль…%г% 
-3…*ц,%…,!%"=…,  , “3KAе*2,"…/е C%*=ƒ=2ел, *=че-
“2"= ›,ƒ…, K%ль…/. ш,ƒ%-!е…,еL C!, C!%"еде…,, 
C%дде!›,"=ю?еL C“,.%-=!м=*%2е!=C,, м%г32 ,ме2ь 
C%л%›,2ель…3ю, %2!,ц=2ель…3ю, &"%л…%%K!=ƒ…3ю[ 

д,…=м,*3 ,л, C!=*2,че“*, …е ме… 2ь“  [68]. nд…, 
="2%!/ C!,д=ю2 %“%K%е ƒ…=че…,е *%мCле*“…%L C“,-
.%“%ц,=ль…%L !=K%2е …= 3ч=“2*е д,“C=…“е!= [69], 
д!3г,е “ч,2=ю2, ч2% 2е“…=  -3…*ц,%…=ль…=  “" ƒь 
=мK3л=2%!…/. , “2=ц,%…=!…/. C“,.,=2!,че“*,. 3ч-
!е›де…,L C%ƒ"%л е2 %“3?е“2"л 2ь …еC!е!/"…%е …=-
Kлюде…,е ƒ= K%ль…/м, , ,. лече…,ем C!, Cе!е.%де 
C=ц,е…2= ,ƒ %д…%г% ƒ"е…= “л3›K/, ч2% “C%“%K“2"3е2 
“%Kлюде…,ю K%ль…/м, !е›,м= 2е!=C,,, л3чшем3 
*%мCл=е…“3 ,, " *%…еч…%м “че2е, %C!едел е2 3“Cеш-
…/е !еƒ3ль2=2/ лече…,  [70]. 

Š=*,м %K!=ƒ%м, ,ƒ3че…,е “!ед%"/. C=2%Cл=-
“2,че“*,. -=*2%!%" K%ль…/. ш,ƒ%-!е…,еL , !=ƒ-
!=K%2*= C=!=д,гм/ &“%ц,=ль…%е -3…*ц,%…,!%"=-
…,е[ " C“,.,=2!,че“*%L л,2е!=23!е …%“,2 “*%!ее 
.*“2е…“,"…/L, чем ,…2е…“,"…/L .=!=*2е!, , “%де!-
›,2 м…%г% =“Cе*2%". bме“2е “ 2ем, м…%г,е "%C!%-
“/ %“2=ю2“  …ед%“2=2%ч…% C!% “…е……/м,. b ч=“2-
…%“2,, .2% *=“=е2“  “%%2…%ше…,  C“,.%“%ц,=ль…/. 
C%*=ƒ=2елеL " !=ƒл,ч…/. “-е!=. ›,ƒ…еде 2ель…%-
“2,, %“%Kе……%“2еL “%ц,=ль…%г% -3…*ц,%…,!%"=…,  
3 K%ль…/. “ !ед*,м, г%“C,2=л,ƒ=ц, м, , ге…-
де!…/. %“%Kе……%“2еL. }2, "%C!%“/ , %C!едел ю2 
2!=е*2%!,ю д=ль…еLш,. ,““лед%"=…,L.
Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå 

ÐÔÔÈ (ïðîåêò № 17-29-02173).
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ÏÐÎÒÎÊÎËÛ ÝÝÃ-ÎÁÐÀÒÍÎÉ ÑÂßÇÈ ÏÐÈ ËÅ×ÅÍÈÈ 
ÏÀÖÈÅÍÒÎÂ Ñ ÄÅÏÐÅÑÑÈÂÍÛÌÈ ÐÀÑÑÒÐÎÉÑÒÂÀÌÈ

Ò.Ô. Øàìàåâà

tcamr &h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/[, q=…*2-oе2е!K3!г, p%““, 

PROTOCOLS OF NEUROFEEDBACK IN TREATMENT 
OF PATIENTS SUFFERING WITH DEPRESSIVE DISORDERS

T.F. Shamaeva

FSBSI &Institute of Experimental Medicine[, St. Petersburg, Russia

I Š.t. x=м=е"=, 2018 г.

dеC!е““,   "л е2“  %д…,м ,ƒ …=,K%лее !=“C!%“2!=…е……/. =--е*2,"…/. !=““2!%L“2" , гл="…%L C“,.%л%-
г,че“*%L C!%Kлем%L “%"!еме……%г% %K?е“2"=. b *=че“2"е 2!=д,ц,%……%г% лече…,  деC!е““,"…/. !=““2!%L“2" " 
мед,ц,…е C!,ме… ю2“  ме2%д/ -=!м=*%2е!=C,, , C“,.%2е!=C,,. nд…=*%, …е“м%2!  …= ƒ…=ч,2ель…/L C!%г!е““ 
" %Kл=“2, C%…,м=…,  …еL!%-,ƒ,%л%г,че“*,. ме.=…,ƒм%" !=ƒ",2,  деC!е““,,, “3?е“2"3е2 C!%Kлем= !еƒ,“2е…2-
…%“2, * ле*=!“2"е……/м C!еC=!=2=м. nд…,м ,ƒ =ль2е!…=2,"…/. ме2%д%" 2е!=C,,  "л е2“  ме2%д }}c-%K!=2…%L 
“" ƒ,, *%2%!/L C%ƒ"%л е2 "*люч,2ь “C%“%K…%“2ь м%ƒг= * “=м%!ег3л ц,, “ C%м%?ью е›е“е*3…д…%L %K!=2…%L 
“" ƒ, %K ,ƒме…е…, . K,%.ле*2!,че“*%L =*2,"…%“2, " ",де =3д,%- , ",де%,…-%!м=ц,,. b “2=2ье !=““м%2!е…/ 
%“…%"…/е C!%2%*%л/ ме2%д= }}c-%K!=2…%L “" ƒ, дл  лече…,  деC!е““,"…/. !=““2!%L“2" , д=…/ !е*%ме…д=ц,, 
дл  3“%"е!ше…“2"%"=…,  , C%"/ше…,  .--е*2,"…%“2, д=……%г% ме2%д=, *%2%!/L C%ƒ"%л,2 3“*%!,2ь C!%це““/ 
!е=K,л,2=ц,, C=ц,е…2%" “ деC!е““,"…/м, !=““2!%L“2"=м,.

Êëþ÷åâûå ñëîâà: ме2%д K,%л%г,че“*%L %K!=2…%L “" ƒ,, C!%2%*%л }}c-%K!=2…%L “" ƒ,, лече…,е 
деC!е““,"…/. !=““2!%L“2".

Depression is one of the most common affective disorders, and it is the main psychological problem of 
modern society. Pharmacotherapy and psychotherapy methods are used in medicine as traditional treatment 
of depressive disorders. However, there is a therapeutic problem of drug resistance, despite the significant 
progress in understanding neurophysiological mechanisms of depression progression. The neurofeedback is 
one of alternative therapeutic methods, which makes it possible to activate the ability of self-regulation of the 
brain by means of every second feedback about changes of bioelectrical activity given in the form of audio 
and video information. In the article main protocols of neurofeedback method in treatment of patients with 
depressive disorders are considered and recommendations are given for modernization and improving the ef-
ficacy of this method which will make it possible to accelerate processes of rehabilitation of patients suffering 
with depressive disorders.

Key words: neurofeedback, protocol of  neurofeedback, treatment of depressive disorders. 

Ââåäåíèå. hƒ"е“2…%, ч2% ме2%д K,%л%г,че“*%L 
%K!=2…%L “" ƒ, C%ƒ"%л е2 ,ƒме! 2ь , Cе!ед="=2ь 
чел%"е*3 ,…-%!м=ц,ю % “%“2% …,, %C!еделе……/. 
-,ƒ,%л%г,че“*,. C!%це““%", %C!едел ю?,. ч=-
“2%23 “е!деч…/. “%*!=?е…,L, 2емCе!=23!3 *%›,, 
…=C! ›е……%“2ь м3“*3л=23!/, = 2=*›е -3…*ц,%-
…=ль…3ю =*2,"…%“2ь м%ƒг= [1]. aл=г%д=!  K,%л%-
г,че“*%L %K!=2…%L “" ƒ, чел%"е* м%›е2 …=3ч,2ь“  
“%ƒ…=2ель…% *%…2!%л,!%"=2ь .2, -3…*ц,, [2$6]. 
b …=“2% ?ее "!ем  ме2%д K,%л%г,че“*%L %K!=2…%L 
“" ƒ, =*2,"…% C!,ме… е2“  " лече…,, 2=*,. ƒ=K%-
ле"=…,L, *=* .C,леC“,  [7], =32,ƒм [8], “,…д!%м 
де-,ц,2= "…,м=…,  “ г,Cе!=*2,"…%“2ью (qdbc) 
[9], C%“22!="м=2,че“*%е “2!е““%"%е !=““2!%L“2"% 

(oŠqp) [10], деC!е““,"…/е !=““2!%L“2"= [11], 
2!е"%›…/е , д!3г,е =--е*2,"…/е !=““2!%L“2"= 
[12]. 

hƒ-ƒ= K%льш%г% *%л,че“2"= …е“%гл=“%"=……/. 
д=……/. …=3ч…/. ,““лед%"=…,L C% K,%%K!=2…%L 
“" ƒ,, %“2="=л%“ь …е “…/м, " *=*,. “л3ч= . ,“-
C%льƒ%"=…,е д=……%L ме2%д,*, “ч,2=2ь .--е*2,"-
…/м. dл  3“2!=…е…,  C%д%K…/. !=ƒ…%гл=“,L `“-
“%ц,=ц,  o!,*л=д…%L o“,.%-,ƒ,%л%г,, , a,%л%-
г,че“*%L %K!=2…%L “" ƒ, (…= =…гл,L“*%м AAPB)1 
qx`, ш2=2 j%л%!=д%, !=ƒ!=K%2=л= C 2ь 3!%"…еL 
%це…*, .--е*2,"…%“2, K,%%K!=2…%L “" ƒ,. 

1 Association for Applied Psychophysiology and Biofeed-
back.
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, 2!е"%г=, 2=*›е C%"/ш=ю2“  “=м%%це…*= , "…,-
м=…,е [43]. n“…%"/"= “ь …= C%л3че……/. !еƒ3ль-
2=2=., Cheon , “%="2. %це…,л, .--е*2,"…%“2ь ,“-
C%льƒ%"=…,  Kе2=-C!%2%*%л= “%"ме“2…% “ =ль-=-2е2= 
C!%2%*%л%м 3 C=ц,е…2%" “ K%льш,м деC!е““,"…/м 
!=““2!%L“2"%м. b ,““лед%"=…,, C!,… л, 3ч=“2,е 
20 C=ц,е…2%", “е=…“/ C!%"%д,л,“ь 2$3 !=ƒ= " …е-
делю " 2ече…,е 8 …едель. dл,2ель…%“2ь %K3че…,  
C% *=›д%м3 C!%2%*%л3 “%“2=",л= 30 м,…32. b/-
 "ле…%, ч2% 3 C=ц,е…2%" %2меч=е2“  ƒ…=ч,м%е “…,-
›е…,е 2 ›е“2, ƒ=K%ле"=…, , деC!е““,"…/. “,мC2%-
м%", “,мC2%м%" 2!е"%г,. ̀ "2%!/ C!едC%л=г=ю2, ч2% 
Kе2=-2!е…,…г …=C!="ле… …= “…,›е…,е деC!е““,"…/. 
“,мC2%м%", " 2% "!ем  *=* =ль-=-2е2= C!%2%*%л C%-
м%г=е2 “…,ƒ,2ь 2!е"%г3 [44].

n“…%"…%L …ед%“2=2%* K%льш,…“2"= !=““м%2!е…-
…/. ,““лед%"=…,L ƒ=*люч=е2“  " 2%м, ч2% %…,  "-
л ю2“  C,л%2…/м,, “ C!ед"=!,2ель…/м =…=л,ƒ%м 
, "*люч=ю2 …еK%льш%е *%л,че“2"% 3ч=“2…,*%" " 
,““лед%"=…, , ч2% %г!=…,ч,"=е2 "%ƒм%›…%“2ь %K%K-
?е…,  C%л3че……/. !еƒ3ль2=2%". mе%K.%д,м% C!%"е-
де…,е !=…д%м,ƒ,!%"=……/. Cл=цеK%*%…2!%л,!3ем/. 
,““лед%"=…,L “ K%льш,м *%л,че“2"%м 3ч=“2…,*%" , 
=ль2е!…=2,"…%L 2е!=C,еL дл  C%д2"е!›де…,  .--
-е*2,"…%“2, }}c-%K!=2…%L “" ƒ,. 

p=ƒ…%%K!=ƒ,е C!%2%*%л%" }}c-%K!=2…%L “" ƒ,, 
C!,ме… ем/. " *=че“2"е 2е!=Cе"2,че“*%L ме2%д,*, 
C!, деC!е““,"…/. !=““2!%L“2"=., , ,. "%ƒм%›…=  
.--е*2,"…%“2ь %K3“л%"ле…/ …е*%2%!/м, -=*2%!=-
м,, *%2%!/е …е%K.%д,м% 3ч,2/"=2ь " д=ль…еLш,. 
,““лед%"=…, ..

b%-Cе!"/., *%л,че“2"% 3ч=“2…,*%" ,““лед%"=…,  
д%л›…% K/2ь …е ме…ее 30 C=ц,е…2%" “ %д,…=*%-
"/м д,=г…%ƒ%м, = 2=*›е " ,““лед%"=…,е …е%K.%д,м% 
"*люч=2ь *%…2!%ль…3ю г!3CC3 дл  %це…*, д,…=м,-
*, .--е*2,"…%“2, ме2%д= }}c-%K!=2…%L “" ƒ,.

b%-"2%!/., *%л,че“2"%, !ег3л !…%“2ь , C!%д%л-
›,2ель…%“2ь “е=…“%" }}c-%K!=2…%L “" ƒ, д%л›-
…/ K/2ь че2*% !егл=ме…2,!%"=…/ , “%Kлюд=2ь“  
"% "“е. ,““лед%"=…, .. q%гл=“…% л,2е!=23!…/м 
д=……/м *%л,че“2"% “е=…“%" }}c-%K!=2…%L “" ƒ, 
"=!ь,!3е2“  %2 5 д% 40 C!, лече…,, деC!е““,,. 

o%“*%ль*3 ме2%д }}c-%K!=2…%L “" ƒ, %“…%"=… …= 
…еL!%Cл=“2,ч…%“2, м%ƒг=, “ …=шеL 2%ч*, ƒ!е…, , 
ч2%K/ д%K,2ь“  .--е*2,"…%“2, , “2=K,ль…%г% !е-
ƒ3ль2=2=, …е%K.%д,м% C!%"%д,2ь …е ме…ее 10$15 
“е=…“%" “ !ег3л !…%“2ью 2$3 !=ƒ= " …еделю. 

b-2!е2ь,., дл  C%"/ше…,  “Cец,-,ч…%“2, , *=-
че“2"= *л,…,че“*,. д=……/. …е%K.%д,м% 3ч,2/"=2ь 
…е 2%ль*% д,=г…%ƒ %“…%"…%г% ƒ=K%ле"=…, , …% , “%-
C32“2"3ю?3ю “,мC2%м=2,*3, C=2%ге…еƒ , 2 ›е“2ь 
деC!е““,"…%г% !=““2!%L“2"=, мед,*=ме…2%ƒ…%е лече-
…,е, , ге…де!…/L -=*2%!. hƒ"е“2…%, ч2% C!, C!,еме 
2!=…*",л,ƒ=2%!%" (…=C!,ме!, -е…=ƒеC=м=), *%2%!/е 
ч=“2% …=ƒ…=ч=ю2 " …=ч=ле лече…,  деC!е““,, дл  
“… 2,  2!е"%›…%г% *%мC%…е…2=, 3 C=ц,е…2%" %2меч=-
е2“  Cе!е“2!%L*= K,%.ле*2!,че“*%L =*2,"…%“2, м%ƒг= 
" ",де 3"ел,че…,  м%?…%“2, " Kе2=-2-д,=C=ƒ%…е, = 
2=*›е 3"ел,че…,е *%ге!е…2…%“2, " Kе2=-2 , г=м-
м=-д,=C=ƒ%…=., C!е,м3?е“2"е……% "% -!%…2=ль…/. 
, Cе!ед…е-",“%ч…/. %Kл=“2 . [45, 46]. b/ "ле…%, 
ч2% ге…де!…/L -=*2%! ,г!=е2 …ем=л%"=›…3ю !%ль 
" !=K%2е це…2!=ль…%L …е!"…%L “,“2ем/, C%“*%ль*3 
3 ›е…?,… ,…де*“ , “!ед…,е “Cе*2!/ Kе2=-…,›…ег% 
, Kе2=-"е!.…ег% !,2м%" "/ше, чем 3 м3›ч,… [47]. 
Š=*›е C!, K,C%л !…%м !=““2!%L“2"е %2меч=е2“  
3"ел,че…,е ƒ…=че…,L }}c-=*2,"…%“2, " ле"%L л%K-
…%L *%!е, = C!, 3…,C%л !…%L деC!е““,, # …=%K%!%2 
“…,›е…,е }}c-=*2,"…%“2, " 2%L ›е %Kл=“2, [48].

b/C%л…е…,е %“…%"…/. !е*%ме…д=ц,L C!, Cл=-
…,!%"=…,, *л,…,че“*,. ,““лед%"=…,L, "*люч=ю?,. 
" “еK  C!%"еде…,е “е=…“%" }}c-%K!=2…%L “" ƒ, дл  
лече…,  C=ц,е…2%" “ деC!е““,"…/. !=““2!%L“2", C%-
ƒ"%л,2 ƒ…=ч,2ель…% C%"/“,2ь д%“2%"е!…%“2ь , *=-
че“2"% C%л3че……/. !еƒ3ль2=2%". q%ƒд=…,е …%"/. 
C!%2%*%л%" }}c-%K!=2…%L “" ƒ, c 3че2%м .ле*2!%-
-,ƒ,%л%г,че“*,. …=!3ше…,L -3…*ц,%…=ль…%г% “%-
“2% …,  г%л%"…%г% м%ƒг= деC!е““,"…/. !=““2!%L“2" 
%*=›е2 C%л%›,2ель…%е "л, …,е …= *=че“2"% %*=ƒ=…,  
2е!=Cе"2,че“*%L C%м%?, , 3“*%!,2 C!%це““/ !е=K,-
л,2=ц,, C=ц,е…2%".

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæ-
êå Ôîíäà ñîäåéñòâèÿ èííîâàöèÿì.
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INVESTIGAION OF PRODUCTION OF A NON-TOXIC DIPHTHERIA 
TOXIN VARIANT CRM197 IN ESCHERICHIA COLI CELLS

I.V. Dukhovlinov, E.G. Bogomolova, O.V. Dobrovolskaya, C.A. Ishuk, E.A. Fedorova, N.A. Klimov, 
ñorresponding member of the Russian Academy of Sciences A.S. Simbirtsev

FSUE &State Research Institute for Highly Pure Biopreparations[ FMBA of the Russian Federation, 
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I j%лле*2," ="2%!%", 2018 г.

Öåëè èññëåäîâàíèÿ: “,…2еƒ ге…=, *%д,!3ю?ег% …е2%*“,ч…/L "=!,=…2 д,-2е!,L…%г% 2%*“,…= CRM197, 
,““лед%"=…,е ег% .*“C!е““,, " *ле2*=. Escherichia coli, C%л3че…,е ш2=мм= K=*2е!,L # C!%д3це…2= !е-
*%мK,…=…2…%г% CRM197, !=ƒ!=K%2*= ме2%д= %ч,“2*, д=……%г% Kел*= ,ƒ K,%м=““/ K=*2е!,L. Ìàòåðèàëû 
è ìåòîäû èññëåäîâàíèÿ. cе… Kел*= CRM197 “,…2еƒ,!%"=л, .,м,*%--е!ме…2=2,"…/м ме2%д%м. j%…“2!3-
,!%"=…,е , “K%!*3 .*“C!е““,%……%г% "е*2%!= C!%"%д,л, “2=…д=!2…/м, ме2%д=м, ге…е2,че“*%L ,…›е…е!,,. 
o!%д3*ц,ю CRM197 *ле2*=м, Escherichia coli ,ƒ3ч=л, ме2%д=м, .ле*2!%-%!еƒ= " C%л,=*!,л=м,д…%м 
геле , ,мм3…%Kл%22,…г=. pе*%мK,…=…2…/L CRM197 "/дел л, “ C%м%?ью ме2=лл%.ел=2…%L .!%м=2%г!=-
-,,. Ðåçóëüòàòû.  o!,ме…е…,е .*“C!е““,%……%г% "е*2%!= !ColdII C%ƒ"%л,л% C%л3ч,2ь C!%д3*ц,ю !е*%м-
K,…=…2…%г% Kел*= C!, C%…,›е…,, 2емCе!=23!/ *3ль2,",!%"=…,  *ле2%* “ 37 д% 160q. p=ƒ!=K%2=… ме2%д 
%ч,“2*, !е*%мK,…=…2…%г% CRM197, C%л3че… C!еC=!=2 Kел*= “ ч,“2%2%L 97%, *%2%!/L ,мел м%ле*3л !…3ю 
м=““3 60 *d= , “" ƒ/"=л“  " ,мм3…%Kл%2е “ C%л,*л%…=ль…/м, =…2,2ел=м, * д,-2е!,L…%м3 2%*“,…3. 
Çàêëþ÷åíèå. r“Cеш…=  C!%д3*ц,  !е*%мK,…=…2…%г% Kел*= CRM197 K/л= д%“2,г…32= “ ,“C%льƒ%"=…,ем 
"е*2%!= pColdII C!, C%…,›е……%L 2емCе!=23!е *3ль2,",!%"=…,  *ле2%*. nч,?е……/L Kел%* %Kл=д=е2 …3-
*ле=ƒ…%L =*2,"…%“2ью, ч2% “",де2ель“2"3е2 % ег% C!=",ль…%м -%лд,!%"=…,,. o%л3че…,е %ч,?е……%г% !е-
*%мK,…=…2…%г% CRM197 C%ƒ"%л,2 ,“C%льƒ%"=2ь д=……/L Kел%* C!, *%…“2!3,!%"=…,, *%…Aюг=2…/. "=*ц,…. 

Êëþ÷åâûå ñëîâà:  д,-2е!,L…/L 2%*“,…, CRM197, C!%м%2%! cspA, Escherichia coli, ме2=лл%.ел=2-
…=  .!%м=2%г!=-, .

The aim of research: to synthesize the gene, coding the non-toxic variant of diphtheria toxin CRM197, to 
explore its expression in Escherichia coli cells, to construct bacterial strain # producer of recombinant CRM197 
and to develop the method for purification of this CRM197 protein from the biomass of bacteria. Materials and 
methods of research. the gene of CRM197 was synthesized by chemical and enzymatic methods. Expression vector 
pColdII-CRM197 construction and assembly were performed by standard genetic engineering methods. CRM197 
production by Escherichia coli cells was explored by electrophoresis in polyacrylamide gel and immunoblotting. The 
recombinant CRM197 was purified with the use of metal-chelate chromatography.  Results.  The application of 
the pColdII expression vector made possible to produce recombinant protein after decrease of the cell cultivation 
temperature from 37C to 16C. The method for purification of CRM197 recombinant protein was developed 
and the protein preparation with the purity 97% was obtained, having molecular mass 60 kDa; this protein was 
coupled with polyclonal antibodies against diphtheria toxin in the immunoblot. Conclusion.  Successful produc-
tion of CRM197 recombinant protein was reached with the use of pColdII vector at the decreased cell cultivation 
temperature. The purified CRM197 demonstrated nuclease activity pointing its proper folding. Production of the 
purified recombinant CRM197 protein allows its use for development of new conjugate vaccines. 

Key words: diphtheria toxin, CRM197, cspA promoter, Escherichia coli, metallochelating chromatography.
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Ââåäåíèå. d,-2е!,  # ,…-е*ц,%……%е ƒ=K%-
ле"=…,е, "/ƒ/"=ем%е K=*2е!,еL Corynebacterium 
diphtheriae (д,-2е!,L…=  C=л%ч*=, ,л, K=ц,лл= 
kё--ле!=). o!, д,-2е!,, “2еCе…ь 2 ›е“2, ƒ=-
K%ле"=…,  , !=ƒ",2,е %“л%›…е…,L %K3“л%"ле…/ 
“е*!е2,!3ем/м 2%*“,…%м. Š%*“,… д,-2е!,L…%L 
C=л%ч*, Cе!"%…=ч=ль…% “,…2еƒ,!3е2“  " ",де C%-
л,CеC2,д…%L цеC, “ м%ле*3л !…%L м=““%L 62 *d=. 
b !еƒ3ль2=2е %г!=…,че……%г% C!%2е%л,ƒ= Kел%* C!%-
2%*“,…= C!е"!=?=е2“  " ƒ!ел3ю -%!м3, “%“2% ?3ю 
,ƒ д"3. -!=гме…2%", “" ƒ=……/. ме›д3 “%K%L д,“-
3ль-,д…%L “" ƒью: -!=гме…2= ` “ м%ле*3л !…%L 
м=““%L 22$24 *d= , -!=гме…2= b “ м%ле*3л !…%L 
м=““%L 38$39 *d=. t!=гме…2 b %2"еч=е2 ƒ= “" -
ƒ/"=…,е 2%*“,…= “ *ле2*%L. b *ле2*е -!=гме…2 ` 
2%*“,…=, %Kл=д=ю?,L m`d-гл,*%г,д!%л=ƒ…%L =*-
2,"…%“2ью (г,д!%л,ƒ3е2 m`d д% `dt-!,K%ƒ/ 
, …,*%2,…=м,д=) , `dt-!,K%ƒ,л2!=…“-е!=ƒ…%L 
=*2,"…%“2ью, C%“!ед“2"%м Cе!е…%“= `dt-!,K%ƒ/ 
…= -=*2%! .л%…г=ц,, EF-2  "/ƒ/"=е2 ,…=*2,-
"=ц,ю -=*2%!= .л%…г=ц,, EF-2, ч2% C!,"%д,2 
* %“2=…%"*е “,…2еƒ= Kел*= " *ле2*е [1].

hƒ"е“2е… м32=…2…/L "=!,=…2 д,-2е!,L…%г% 
2%*“,…=, …=ƒ"=……/L CRM197 , %2л,ч=ю?,L“  %2 
Kел*= д,*%г% 2,C= %д…%L =м,…%*,“л%2…%L ƒ=ме…%L 
G52E (гл32=м,…%"=  *,“л%2= "ме“2% гл,ц,…=). 

d=……=  м32=ц,  C!,"%д,2 * C%2е!е =--,……%“2, 
* m`d, "“лед“2",е чег% CRM197 …е “C%“%Kе… %“3-
?е“2"л 2ь `dt-!,K%ƒ,л,!%"=…,е -=*2%!= eF-2 
[2]. CRM197 …е2%*“,че…, …% C!, .2%м C%л…%“2ью 
“%.!=… е2 “"%, ,мм3…%ге……/е “"%L“2"=. d=……/L 
Kел%* 3“Cеш…% C!,ме… е2“  " *=че“2"е …%“,2ел  
" ! де *%…Aюг,!%"=……/. "=*ц,…, " *%2%!/. *=C“3ль-
…/е C%л,“=.=!,д/ C=2%ге…%" *%"=ле…2…% “" ƒ=…/ 
“ CRM197. hƒ"е“2…%, ч2% C!, ,мм3…,ƒ=ц,, %ч,-
?е……/м, K=*2е!,=ль…/м, *=C“3ль…/м, C%л,“=.=!,-
д=м, C!%,“.%д,2 ,. "ƒ=,м%деL“2",е “ b-*ле2%ч…/м, 
!ецеC2%!=м,, ч2%, " “"%ю %че!едь, C!,"%д,2 * д,--
-е!е…ц,!%"*е b-*ле2%* " ƒ!ел/е Cл=ƒм=2,че“*,е 
*ле2*,, C!%д3ц,!3ю?,е “%%2"е2“2"3ю?,е =…2,-
2ел=. nд…=*% д=……/L C!%це““ …е C!,"%д,2 * .*“-
C=…“,, b-*ле2%ч…/. *л%…%" , * -%!м,!%"=…,ю 
д%лг%“!%ч…%L *ле2%ч…%L C=м 2,. o!, ,мм3…,ƒ=ц,, 
*%…Aюг,!%"=……%L "=*ц,…%L, " *%2%!%L *=C“3ль…/е 
C%л,“=.=!,д/ C=2%ге…= “" ƒ=…/ “ CRM197, 2=*›е 
C!%,“.%д,2 “" ƒ/"=…,е C%л,“=.=!,д%" “ …=,"…/м, 
b-*ле2*=м,, %д…=*% %д…%"!еме……% C!%,“.%д,2 C!%-
це““,…г Kел*=-…%“,2ел  “ C!%д3*ц,еL , C!еƒе…2=-
ц,еL (че!еƒ lmq I , II *л=““%") CеC2,д%" “Cец-
,-,че“*,м Š-.елCе!…/м *ле2*=м, *%2%!/е 3›е 
C!=Lм,!%"=…/ CеC2,д=м, че!еƒ "ƒ=,м%деL“2",е 
“ =…2,ге…C!еƒе…2,!3ю?,м, *ле2*=м,, *%2%!/е 3›е 
C!%це““,!%"=л, д=……/L Kел%*. rч=“2,е Š-.елCе!%" 
" ,мм3……%м %2"е2е C!,"%д,2 * K%лее "/“%*%L “Cец,-
-,ч…%“2, , =--,……%“2, =…2,2ел, = 2=*›е * !=ƒ",2,ю 

,мм3…%л%г,че“*%L C=м 2, [3, 4]. b *=че“2"е …%“,2ел  
!=ƒл,ч…/. *=C“3ль…/. 3гле"%д…/. =…2,ге…%" CRM197 
,“C%льƒ3е2“  " …е“*%ль*,. ш,!%*% C!,ме… ем/. " 
2ече…,е C%“лед…,. 30 ле2 , " ! де !=ƒ!=K=2/"=ем/. 
" …=“2% ?ее "!ем  …%"/. *%…Aюг=2…/. "=*ц,… [5$7].  
CRM197 %Kл=д=е2 2=*›е “C%“%K…%“2ью C%д="л 2ь 
=*2,"…%“2ь геC=!,…-“" ƒ/"=ю?ег% .C,де!м=ль…%г% 
-=*2%!= !%“2= (heparin-binding epidermal growth factor 
(EGF)-like growth factor), 3ч=“2"3ю?ег% " C!%л,-е-
!=ц,, , ме2=“2=ƒ,!%"=…,, !=*%"/. *ле2%* [8, 9].

h…2е!е“ C!ед“2="л е2 , “C%“%K…%“2ь CRM197 
C!%…,*=2ь " м%…%ц,2/, ч2% дел=е2 "%ƒм%›…/м ег% 
,“C%льƒ%"=…,е дл  =д!е“%"=……%L д%“2="*, м%ле-
*3л " д=……/е *ле2*, [10]. 

x,!%*%е C!%м/шле……%е C!,ме…е…,е , Cе!-
“Cе*2,"/ д=ль…еLшег% ,“C%льƒ%"=…,  CRM197 
2!еK3ю2 !=ƒ!=K%2*, C!%“2/. , деше"/. ме2%д%" 
ег% C!%,ƒ"%д“2"=.

lе›д3 2ем CRM197 C%л3ч=ю2 %ч,“2*%L ,ƒ 
*3ль23! Corynebacterium diphtheria, л,ƒ%ге……/. 
C% K=*2е!,%-=г3 β197tox-, ге…%м *%2%!%г% “%де!-
›,2 ге… CRM197, C!, .2%м C!%це““ -е!ме…2=ц,, 
дл,2еле… (36$48 ч) , *=C!,ƒе… "“лед“2",е "%ƒ-
…,*=ю?ег% …= C%ƒд…еL “2=д,, -е!ме…2=ц,, C!%-
2е%л,ƒ= [11]. 

`ль2е!…=2,"…/е ме2%д/ "*люч=ю2 .*“C!е““,ю 
ге…%" CRM197 " *ле2*=. Escherichia coli, Bacillus 
subtilis , Pseudomonas fluorescens, *%2%!/е, %д…=-
*%, %Kл=д=ю2 …еƒ…=ч,2ель…/м 3!%"…ем C!%д3*ц,, 
C% “!="…е…,ю “ 3!%"…ем, .=!=*2е!…/м дл  д!3г,. 
!е*%мK,…=…2…/. Kел*%", C%л3ч=ем/. " …=“2% ?ее 
"!ем  " *ле2*=. Escherichia coli “ C!,ме…е…,ем “%-
"!еме……/. .*“C!е““,%……/. "е*2%!%" [12, 13]. 

Öåëü èññëåäîâàíèÿ: !=ƒ!=K%2*= …=де›…%г% , 
"/“%*%C!%д3*2,"…%г% ме2%д= C%л3че…,  !е*%м-
K,…=…2…%г% CRM197 " *ле2*=. Escherichia coli. 
dл  д%“2,›е…,  д=……%L цел, …=м, K/л, C%“ле-
д%"=2ель…% C%л3че…/ ге…, *%д,!3ю?,L CRM197, 
Cл=ƒм,д…/L "е*2%!, “%де!›=?,L д=……/L ге…, 
ш2=мм Escherichia coli # C!%д3це…2 CRM197, 
C%“2="ле…/ %C/2/ C% *3ль2,",!%"=…,ю д=……%г% 
ш2=мм=-C!%д3це…2= , %ч,“2*е !е*%мK,…=…2…%г% 
CRM197. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. o%л3-
че…,е ге…= CRM197. u,м,*%--е!ме…2=2,"…/L 
“,…2еƒ ге…= CRM197 %“3?е“2"л л, C32ем 3дл,-
…е…,  "ƒ=,м%Cе!е*!/"=ю?,.“  %л,г%…3*ле%2,д%" 
(C!=Lме!%"), C%л3че……/. ме2%д%м .,м,че“*%г% 
“,…2еƒ= [14]. q 5’- , 3’-*%…ц%" C%л3че……/L ге… 
-л=…*,!%"=л, “=L2=м, !е“2!,*ц,, NdeI , XhoI, 
“%%2"е2“2"е……%, дл  C%“лед3ю?еL "“2="*, " .*“-
C!е““,%……/L "е*2%! pColdII (Takara Ink., qx`). 
o!=",ль…%“2ь “,…2еƒ= , “K%!*, C%л3че……%L .*“-
C!е““,%……%L Cл=ƒм,д/ pColdII-CRM197 C!%"е! -
л, “,*"е…,!%"=…,ем. 
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ÂËÈßÍÈÅ ÒÅÏËÎÂÎÃÎ ÄÅÌÀÑÊÈÐÎÂÀÍÈß ÀÍÒÈÃÅÍÀ 
ÍÀ ÊÀ×ÅÑÒÂÎ ÔËÓÎÐÅÑÖÅÍÒÍÎÉ ÎÊÐÀÑÊÈ ÄÍÊ 

Â ÃÈÑÒÎËÎÃÈ×ÅÑÊÈÕ ÑÐÅÇÀÕ
Å.À. Êîëîñ, Ä.Ý. Êîðæåâñêèé

tcamr &h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/[, q=…*2-oе2е!K3!г, p%““, 

EFFECT OF HEAT-INDUCED ANTIGEN RETRIEVAL PROCEDURE 
ON DNA FLUORESCENT STAINING QUALITY IN HISTOLOGIC 

SECTIONS
E.A. Kolos, D.E. Korzhevskii

FSBSI œInstitute of Experimental MedicineB, St. Petersburg, Russia

I e.`. j%л%“, d.}. j%!›е"“*,L, 2018 г.

o!%цед3!= 2еCл%"%г% дем=“*,!%"=…,  =…2,ге…=  "л е2“  "=›…/м .2=C%м " C!%це““е ,мм3…%-л3%-
!е“це…2…%г% %*!=ш,"=…,  2*=…еL, -,*“,!%"=……/. " -%!м=л,…-“%де!›=?,. !=“2"%!=.. b K%льш,…“2"е 
“л3ч=е" C!, м%!-%л%г,че“*,. ,““лед%"=…, ., *!%ме "/ "ле…,  ,““лед3ем%г% =…2,ге…=, C!%,ƒ"%д 2 
2=*›е %*!=“*3  де! *ле2%* “%%2"е2“2"3ю?,м, -л3%!%.!%м=м,, ч2% C%ƒ"%л е2 %C!едел 2ь C%л%›е…,е, 
-%!м3 *ле2%*, -=ƒ3 м,2%2,че“*%г% ц,*л=, !=ƒме!/  д!= ,  д!/ш*=, “%“2% …,е .!%м=2,…=. 0ель …=-
“2% ?ег% ,““лед%"=…,  “%“2% л= " ,ƒ3че…,, "л, …,  C!%це““= 2емCе!=23!…%г% дем=“*,!%"=…,  =…2,ге…= 
…= *=че“2"% %*!=ш,"=…,  dmj -л3%!е“це…2…/м, *!=“,2ел м, DAPI , 7-`м,…%=*2,…%м,ц,…%м D. 
r“2=…%"ле…%, ч2% " .%де м%!-%л%г,че“*%г% ,““лед%"=…,  C!, "/K%!е C!%2%*%л= ,мм3…%-л3%!е“це…2…%L 
,де…2,-,*=ц,, =…2,ге…= …е%K.%д,м% C!,…,м=2ь "% "…,м=…,е C%2е…ц,=ль…%е "%ƒдеL“2",е C!%це““= 
дем=“*,!%"=…,  =…2,ге…= …= “2=K,ль…%“2ь , ,…2е…“,"…%“2ь %*!=“*,  де! *ле2%* “ C!,ме…е…,ем -л3%-
!%.!%м%". o%л3че……/е " .%де …=“2% ?ег% ,““лед%"=…,  д=……/е д%л›…/ 3ч,2/"=2ь“  C!, C!%"еде…,, 
м…%г%ц"е2%"%L -л3%!е“це…2…%L , *%…-%*=ль…%L л=ƒе!…%L м,*!%“*%C,,.

Êëþ÷åâûå ñëîâà:  де!…/е *!=“,2ел,, -л3%!%.!%м/, -л3%!е“це…2…/е *!=“,2ел,, 2еCл%"%е дем=“*,-
!%"=…,е =…2,ге…=.

The heat-induced epitope retrieval procedure is an important step in the procedure of immunofluorescent 
staining of tissues fixed in formalin-containing solutions. Generally, apart from the detection of the examined 
antigen, the staining of cell nuclei with appropriate fluorescent dyes is also carried out during the morphological 
studies. This procedure is used to identify the cells position and form, the phase of the mitotic cycle, the size 
of the nucleus and the nucleolus, the chromatin condition. The aim of our study is to investigate the effects of 
heat-induced epitope retrieval (HIER) procedure on the quality of DNA staining by fluorescent dyes DAPI 
and 7-Aminoactinomycin D. We have found that the potential effect of the HIER procedure on the stabil-
ity and intensity of cell nuclei fluorescence staining should be taken into account in selecting a protocol for 
immunofluorescence antigen identification during a morphological study. Data obtained in the course of this 
study should be taken into account when carrying out a multicolor fluorescence and confocal laser microscopy. 

Key words: nuclear staining dyes, fluorochromes, fluorescent dyes, heat-induced epitope retrieval.

Ââåäåíèå. b “%"!еме……/. м%!-%л%г,че“*,. 
,““лед%"=…, . ш,!%*% C!,ме… е2“  ме2%д ,мм3-
…%-л3%!е“це…2…%г% "/ "ле…,  =…2,ге…%" 2*=…еL 
“ C%“лед3ю?,м =…=л,ƒ%м C!еC=!=2%" “ C!,ме-
…е…,ем -л3%!е“це…2…%L , л=ƒе!…%L *%…-%*=ль-
…%L м,*!%“*%C,,. nд…=*% "/ "ле…,е C!%д3*2= 
!е=*ц,, …е!ед*% %“л%›… е2“  …,ƒ*%L ,…2е…“,"-
…%“2ью ег% -л3%!е“це…ц,, ,/,л, C!,“32“2",ем 

д,--3ƒ…%L ="2%-л3%!е“це…ц,, %*!3›=ю?,. 
2*=…еL. 

o%"/“,2ь ч3"“2",2ель…%“2ь ,мм3…%-л3%!е“-
це…2…%L !е=*ц,, , 3"ел,ч,2ь ,…2е…“,"…%“2ь -л3-
%!е“це…ц,, *%мCле*“= =…2,ге…–=…2,2ел% "%ƒм%›-
…% C32ем C!%"еде…,  дем=“*,!%"=…,  =…2,ге…=. 
o!%це““ дем=“*,!%"=…,  .C,2%C%" =…2,ге…%" дл  
C=!=-,…%"/. “!еƒ%" 2*=…еL, C%д"е!гш,.“  -%!м=-
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д=……%г% *!=“,2ел  2!еK3е2“  C!%"еде…,е *%!!е*-
2,!%"*, !m , "!еме…, 2еCл%"%г% дем=“*,!%"=…, . 
m=C!,ме!, "%ƒм%›…% C!,ме…,2ь %K/ч…/L ц,2!=2-
…/L K3-е!…/L !=“2"%! (!m 6,0). b .2%м “л3ч=е 
"!ем  2емCе!=23!…%г% "%ƒдеL“2",  м%›е2 K/2ь 
3"ел,че…% д% 30 м,…32 Kеƒ C%2е!, *=че“2"= "/-
 "ле…,  dmj “ C%м%?ью DAPI. Š=*›е “лед3е2 
3ч,2/"=2ь, ч2% "%ƒдеL“2",е -%!м=л,…= C!, -,*-
“=ц,, %*=ƒ/"=е2 …ег=2,"…%е "л, …,е …= м%ле*3л/ 
…3*ле,…%"/. *,“л%2, "/ƒ/"=  де…=23!=ц,ю dmj 
" `Š-K%г=2/. !ег,%…=. [20], ч2% м%›е2 …ег=2,"…% 
%2!=ƒ,2ь“  …= .--е*2,"…%“2, %*!=ш,"=…,   де! 
*ле2%* `Š-“Cец,-,ч…/м -л3%!%.!%м%м DAPI. 
b .%де …=“2% ?ег% ,““лед%"=…,  3“2=…%"ле…%, ч2% 
7-AAD ,…2е…“,"…% %*!=ш,"=е2 м%ле*3л/ dmj 
C%“ле C!%це““= дем=“*,!%"=…,  " 2ече…,е 20 м,… 
*=* " ц,2!=2…%м K3-е!…%м !=“2"%!е, 2=* , “ C!,-
ме…е…,ем !=“2"%!= S1700. b/ "ле……/е " …=“2%-

 ?еL !=K%2е %C2,м=ль…/е 3“л%",  дем=“*,!%"=-
…,  (pH , "!ем  …=г!е"=…, ) C!, %*!=“*е  де! 
“ C!,ме…е…,ем DAPI , 7-``D  "л ю2“  C!,ем-
лем/м, , дл  ,мм3…%-л3%!е“це…2…%г% "/ "ле…,  
=…2,ге…%". qлед3е2 %2ме2,2ь, ч2% …еC!=",ль…/L 
"/K%! *!=“,2елеL , !е›,м= 2еCл%"%г% дем=“*,!%-
"=…,  м%›е2 C!,"е“2, * 3“,ле…,ю -%…%"%L -л3%-
!е“це…ц,, 2*=…еL, K/“2!%м3 “…,›е…,ю ,…2е…“,"-
…%“2, -л3%!е“це…ц,, *!=“,2ел , %2деле…,ю “!еƒ= 
%2 C!едме2…%г% “2е*л=, де-%!м=ц,, , !=ƒ!/"3 
2*=…,, = 2=*›е …=!3ше…,ю м%!-%л%г,,  де!. 

b/ "ле……/е " …=“2% ?еL !=K%2е ƒ=*%…%ме!…%-
“2, "л, …,  2еCл%"%г% дем=“*,!%"=…,  =…2,ге…= 
…= *=че“2"% %*!=“*,  де! *ле2%* -л3%!%.!%м=м, 
“лед3е2 3ч,2/"=2ь C!, C!%"еде…,, м…%г%м=!*е!-
…/. ,мм3…%ц,2%.,м,че“*,. ,““лед%"=…,L “ C!,-
ме…е…,ем -л3%!е“це…2…%L , *%…-%*=ль…%L л=ƒе!-
…%L м,*!%“*%C,,.
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ALCOHOL ABOLISHES POST-STRESSOR AVERSION IN MALE 
RATS (POTENTIAL ROLE OF к-OPIOID RECEPTORS)

V.N. Mukhin, A.P. Kozlov, I.N. Abdurasulova, K.I. Pavlov, V.V. Sizov, A.V. Matsulevitch, V.M. Klimenko 

FSBSI œInstitute of Experimental MedicineB, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2018 г.

Ââåäåíèå. bе!% 2…%“2ь C%2!еKле…,  =л*%г%л  чел%"е*%м , .*“Cе!,ме…2=ль…/м, ›,"%2…/м, 3"ел,ч,"=е2“  
“!=ƒ3 C%“ле "%ƒдеL“2",  “2!е““%!= , %“2=е2“  C%"/ше……%L " 2ече…,е …е*%2%!%г% "!еме…,. mеL!%K,%л%г,че“*=  
%“…%"= .2%L ƒ=*%…%ме!…%“2, # "л, …,е г%!м%…%" “2!е““= …= меƒ%л,мK,че“*,L C32ь, *%2%!/L  "л е2“   д!%м 
“,“2ем/ "%ƒ…=г!=›де…,  " м%ƒге. b -%!м,!%"=…,, ="е!“,"…/. !е=*ц,L, “" ƒ=……/. “% “2!е““%м, 3ч=“2"3ю2 
*-%C,%,д…/е !ецеC2%!/. Öåëü èññëåäîâàíèÿ: ,ƒ3ч,2ь "л, …,е =л*%г%л  …= C%“2“2!е““%!…%е “%“2% …,е “,“2ем/ 
"%ƒ…=г!=›де…, , 32%ч…," !%ль *-%C,%,д…/. !ецеC2%!%" " %“3?е“2"ле…,, .2%г% "л, …, . Çàäà÷à ýêñïåðè-
ìåíòà 1 # %це…,2ь C%“2“2!е““%!…%е “%“2% …,е “,“2ем/ "%ƒ…=г!=›де…,  3 “=мц%" , “=м%* *!/“ , "л, …,е 
…= …ег% =л*%г%л . Çàäà÷à ýêñïåðèìåíòà 2 # %це…,2ь "л, …,е =л*%г%л  …= ="е!“,"…%е деL“2",е .,м,че“*%L 
“2,м3л ц,, *-%C,%,д…/. !ецеC2%!%" (jnp) *=* …= м%дель C%“2“2!е““%!…%L .м%ц,%…=ль…%L !е=*ц,,. Ìàòå-
ðèàëû è ìåòîäû èññëåäîâàíèÿ. o%*=ƒ=2елем “%“2% …,  “,“2ем/ "%ƒ…=г!=›де…,   "л л%“ь "%ƒ…,*…%"е…,е 
3 *!/“ 3“л%"…%L !е=*ц,, C!едC%ч2е…,  ,л, ,ƒKег=…,  ме“2=, " *%2%!%м %…, …=.%д,л,“ь C%“ле деL“2",  “2!е“-
“%!=. Ðåçóëüòàò ýêñïåðèìåíòà 1 # 3 “=мц%" че!еƒ 15 м,…32 C%“ле %*%…ч=…,  деL“2",  “2!е““%!= “%“2% …,е 
“,“2ем/ "%ƒ…=г!=›де…,  ="е!“,"…% , “C%“%K“2"3е2 " д=ль…еLшем ,ƒKег=…,ю *%…2е*“2= %*!3›е…, . b"еде…,е 
" C%“2“2!е““%!…%м Cе!,%де =л*%г%л  C!еC 2“2"3е2 !=ƒ",2,ю .2%г% “%“2% …, . Ðåçóëüòàò ýêñïåðèìåíòà 2 # 
=л*%г%ль …е "л, е2 …= ="е!“,"…%е деL“2",е “2,м3л ц,, jnp, …=Kлюд="шее“  3 “=мц%". Çàêëþ÷åíèå. pеƒ3ль-
2=2/ “",де2ель“2"3ю2 % “3?е“2"%"=…,, ="е!“,"…%L -=ƒ/ C%“2“2!е““%!…%г% “%“2% …,  3 “=мц%", C!,"%д ?еL 
* -%!м,!%"=…,ю ="е!“,"…%L =““%ц,=2,"…%L !е=*ц,, …= *%…2е*“2 %*!3›е…, . b"еде…,е =л*%г%л  C!еC 2“2"3е2 
!=ƒ",2,ю .2%L -=ƒ/. rч=“2,е *-%C,%,д…/. !ецеC2%!%" " !е=л,ƒ=ц,, д=……%г% .--е*2= =л*%г%л  “%м…,2ель…%, 
…% %*%…ч=2ель…%е ƒ=*люче…,е "%ƒм%›…% 2%ль*% C%“ле C! м%г% .*“Cе!,ме…2= “ C!,ме…е…,ем =…2=г%…,“2%".

Êëþ÷åâûå ñëîâà: “2!е““, =л*%г%ль, *-%C,%,д…/е !ецеC2%!/, д,…%!-,….

The probability of alcohol consumption by humans and experimental animals increases immediately after impact of 
stressors and rеmains at high  level for some time. Neurobiological basis of this pattern is the effect of stress hormones on 
the mesolimbic  system which  is the core of the reward system in the brain that initiates learning processes. Literature data 
suggest that formation of aversive reactions depends on the system of dynorphin and *-opioid receptors which activates 
during the stress reaction. The purpose of this study was to investigate effect of alcohol administration on the post-stressor 
condition of the reward system and to clarify the role of *-opioid receptors in this. Experiment 1 aimed to investigation 
of post-stressor condition of the reward system in male and female rats and the influence of alcohol administration on it. 
Experiment 2 aimed to study whether alcohol affects the known from the literature aversive effect of chemical stimulation 
of *-opioid receptors as a model of post-stressor aversion. Methods. Appearance of preference or aversion to place where 
the rats were after action of the stressor was the indicator of the state of their reward system (place preference test). 
Result of the experiment 1. Condition of the reward system in the male rats was aversive 15 minutes after the end of the 
stressor action that caused avoidance of the context of environment in the future. Administration of alcohol after the end 
of the stressor action ceased this effect. Result of the experiment 2. Unlike the post-stressor aversion alcohol does not 
influence the aversion caused by stimulation of *-opioid receptors. Conclusion. Results of the study suggest that there is 
the aversive phase of the post-stressor state in the male rats that leads to formation of aversive associative reaction to the 
context of environment. Alcohol administration abolishes this phase. The involvement of *-opioid receptors in this effect 
of alcohol is doubtful. But the final conclusion is possible only after direct experiment using antagonists.

Key words: stress, alcohol, *-opioid receptors, dynorphin.
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Ââåäåíèå. n“2!=  “2!е““%"=  !е=*ц,  “%C!%-
"%›д=е2“  C%"/ше……%L "е!% 2…%“2ью C%2!еKле…,  
=л*%г%л , ч2% м%›е2 “C%“%K“2"%"=2ь !=ƒ",2,ю =л-
*%г%л,ƒм= [1$3]. j=* C%*=ƒ=л, .*“Cе!,ме…2/ …= 
›,"%2…/., "е!% 2…%“2ь C%"/ш=е2“  “!=ƒ3 C%“ле 
"%ƒдеL“2",  “2!е““%!= , %“2=е2“  C%"/ше……%L …= 
C!%2 ›е…,, …е*%2%!%г% "!еме…,. }2= ƒ=*%…%ме!-
…%“2ь %K3“л%"ле…= "л, …,ем г%!м%…%" “2!е““= …= 
меƒ%л,мK,че“*,L …е!"…/L C32ь # %“…%"3 “,“2е-
м/ "%ƒ…=г!=›де…,  " м%ƒге [3]. t3…*ц,%…=ль…=  
=*2,"…%“2ь меƒ%л,мK,че“*%г% C32, ,ƒме… е2“  " 
.%де %“2!%L “2!е““%"%L !е=*ц,, "% "!ем  , C%“ле 
деL“2",  “2!е““%!=. b% "!ем  деL“2",  “2!е““%-
!= %…= “…=ч=л= C%"/ше…=, ƒ=2ем “…,›=е2“  …,›е 
,“.%д…%г% 3!%"…  [4]. q!=ƒ3 C%“ле %*%…ч=…,  
деL“2",  “2!е““%!= =*2,"…%“2ь "…%"ь “2=…%",2“  
C%"/ше……%L, = че!еƒ 30, 60 , 120 м,…32 …е %2-
л,ч=е2“  %2 *%…2!%ль…%г% 3!%"…  [5, 6]. nд…=*% 
…ед%“2=2%ч…% ,ƒ3че…%, "л, е2 л, (C%д*!еCл ю?е 
,л, ="е!“,"…%) C%“2“2!е““%!…%е “%“2% …,е “,“2е-
м/ "%ƒ…=г!=›де…,  …= д=ль…еLшее C%"еде…,е , 
деL“2"3е2 л, C%“2“2!е““%!…%е C%2!еKле…,е =л*%г%-
л  …= .2% "л, …,е, м%д3л,!3  ег%.

d=……/е л,2е!=23!/ C%ƒ"%л ю2 C!едC%л%›,2ь, 
ч2% “" ƒь ,ƒме…е…,L =*2,"…%“2, “,“2ем/ "%ƒ…=-
г!=›де…,  “ C%2!еKле…,ем =л*%г%л  " C%“2“2!е“-
“%!…/L Cе!,%д %C%“!ед%"=…= %C,%,д…/м CеC-
2,д%м д,…%!-,…%м , “Cец,-,че“*,м, дл  …ег% 
*-%C,%,д…/м, !ецеC2%!=м, (jnp). }2% C!едC%л%-
›е…,е %“…%"=…% …= “лед3ю?,. -=*2=.. d,…%!-,… 
“е*!е2,!3е2“  C!, “2!е““е …еL!%…=м, м%ƒг= " %2"е2 
…= ге…е!=л,ƒ%"=……%е "%ƒ!=“2=…,е ,. =*2,"…%“2,, 
C!%,“.%д ?ее C%д C! м/м ,л, %C%“!ед%"=……/м 
"л, …,ем *%!2,*%2!%C,…-!,л,ƒ,…г-г%!м%…= [7, 8]. 
q2!е““%"=  “е*!ец,  д,…%!-,…= ,мее2, *=* C%л=-
г=ю2, *%мCе…“=2%!…%е ƒ…=че…,е [9]. b%ƒдеL“2"3  
…= …еL!%…/ че!еƒ jnp д,…%!-,… C%д="л е2 ,. 
=*2,"…%“2ь [10]. }2%2 C!%це““, C!%,“.%д ?,L C!, 
деL“2",, …е,ƒKег=ем/. ,л, .!%…,че“*,. “2!е““%!%" 
" м,…д=л,…е , C!,ле›=?ем  д!е, "/ƒ/"=е2 …ег=-
2,"…/е .м%ц,%…=ль…/е “%“2% …,  [11, 12]. ` “"%L-
“2"%м =л*%г%л  …,"ел,!%"=2ь …ег=2,"…/е .м%ц,%-
…=ль…/е Cе!е›,"=…,  %K3“л%"ле…%, *=* “ч,2=е2“ , 
ег% C%“2“2!е““%!…%е C%2!еKле…,е [13]. n“…%"=……%е 
…= Cе!еч,“ле……/. -=*2=. C!едC%л%›е…,е % !%л, 
jnp " C%“2“2!е““%!…%м C%2!еKле…,, =л*%г%л  2!е-
K3е2 .*“Cе!,ме…2=ль…%г% C%д2"е!›де…, .

Öåëü èññëåäîâàíèÿ: " .*“Cе!,ме…2е …= ›,"%2-
…/. ,ƒ3ч,2ь "л, …,е =л*%г%л  …= C%“2“2!е““%!…%е 
“%“2% …,е “,“2ем/ "%ƒ…=г!=›де…, , 32%ч…," !%ль 
*-%C,%,д…/. !ецеC2%!%" " %“3?е“2"ле…,, .2%г% 
"л, …, .

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. m= 
*!/“=. л,…,, b,“2=! C!%"еде…% д"= .*“Cе!,ме…-
2=. g=д=ч= Cе!"%г% # %це…,2ь C%“2“2!е““%!…%е 

“%“2% …,е “,“2ем/ "%ƒ…=г!=›де…,  , "л, …,е …= 
…ег% =л*%г%л . g=д=ч= "2%!%г% # ,ƒ3ч,2ь "л, -
…,е =л*%г%л  …= м%дел, C%“2“2!е““%!…%г% “%“2% -
…,  “,“2ем/ "%ƒ…=г!=›де…, , = ,ме……% …= C!%це““ 
=““%ц,=2,"…%г% …=3че…,  C%д деL“2",ем .,м,че-
“*%L “2,м3л ц,, jnp.

q%“2% …,е “,“2ем/ "%ƒ…=г!=›де…,  %це…,"=-
л%“ь C% "%ƒ…,*…%"е…,ю 3 *!/“ 3“л%"…%L !е=*ц,, 
C!едC%ч2е…,  (,л, ,ƒKег=…, ) ме“2= (rpol), 
" *%2%!%м %…, …=.%д,л,“ь C%“ле деL“2",  “2!е““%-
!= ,л, C%“ле “2,м3л ц,, jnp. Šе“2 rpol C!%-
"%д,л“  " “Cец,=ль…%м =CC=!=2е, C!ед“2="л ю?ем 
“%K%L C! м%3г%ль…3ю *%!%K*3. eе д…% !=ƒделе-
…% …= д"е !="…/е C% "ел,ч,…е ƒ%…/, C%"е!.…%“2, 
*%2%!/. (%д…= ше!ш="= , д!3г=  гл=д*= ) ,мею2 
!=ƒ…/L ц"е2. g%…/ =CC=!=2= K/л, !=ƒделе…/ 
Cе!ег%!%д*%L. nK3че…,е C!%"%д,л%“ь 2 д…  C%д-
! д. j=›д/L де…ь *!/“= C%ме?=л=“ь …= 12 м,…32 
" ƒ%…3 “ ше!ш="%L, = ƒ=2ем, че!еƒ 90 м,…32, # 
" ƒ%…3 “ гл=д*%L C%"е!.…%“2ью. m= 3-L де…ь C!%-
"%д,л%“ь 2е“2,!%"=…,е "/!=K%2=……%L !е=*ц,,. 
j!/“= C%ме?=л=“ь …= 12 м,…32 " =CC=!=2 Kеƒ 
Cе!ег%!%д*, дл  …=Kлюде…,  ƒ= ее C%"еде…,ем. 
o%*=ƒ=2елем "%ƒ…,*…%"е…,  rpol  "л л%“ь %2-
л,ч,е "!еме…, C!еK/"=…,  *!/“ " ƒ%…=. =CC=!=2= 
%2 "!еме…, *%…2!%ль…%L г!3CC/.

dл  %це…*, "л, …,  =л*%г%л  " д…, %K3че…,  
rpol C!%,ƒ"%д,л%“ь "…32!,K!юш,……%е ""еде-
…,е ег% 10% !=“2"%!= (" ,ƒ%2%…,че“*%м !=“2"%!е 
…=2!,  .л%!,д=) " д%ƒе 1 г/*г ƒ= 15 м,…32 д% 
"2%!%г% C%ме?е…,  *!/“/ " =CC=!=2 (2.е. " ƒ%…3 
“ гл=д*%L C%"е!.…%“2ью).

Ýêñïåðèìåíò 1. Âëèÿíèå ñòðåññà è àëêîãî-
ëÿ íà ñîñòîÿíèå ñèñòåìû âîçíàãðàæäåíèÿ. dл  
%це…*, C%“2“2!е““%!…%г% “%“2% …,  “,“2ем/ "%ƒ…=-
г!=›де…,  "% "!ем  %K3че…,  rpol C!%,ƒ"%д,-
л=“ь ,…д3*ц,  %“2!%L “2!е““%"%L !е=*ц,,. g= 25 
м,…32 д% "2%!%г% C%ме?е…,  *!/“/ " =CC=!=2 (2.е. 
…= гл=д*3ю C%"е!.…%“2ь) *!/“= " 2ече…,е 10 м,…32 
C%д"е!г=л=“ь …е,ƒKег=ем%м3 .ле*2!,че“*%м3 !=ƒ-
д!=›е…,ю " *=ме!е ,ƒ C!%ƒ!=ч…%г% %!г“2е*л=. m= 
ме2=лл,че“*,е C!32ь  д…= *=›д/е 5 “е*3…д C%д=-
"=л=“ь 1-“е*3…д…=  C=ч*= C! м%3г%ль…/. ,мC3ль“%" 
.ле*2!,че“*%г% 2%*= C!%д%л›,2ель…%“2ью 1 м“, “ле-
д3ю?,. C% C!,…ц,C3 &Kег3?еL "%л…/[. q!ед…   
ч=“2%2= “лед%"=…,  ,мC3ль“%" " C=ч*е # 125 cц.

q,л= 2%*= # 0,6 м` # K/л= д%“2=2%ч…%L 
дл  "%ƒ…,*…%"е…,  3 *!/“/ …еC!, 2…/. %?3?е-
…,L C!, %2“32“2",, ее -,ƒ,че“*,. C%"!е›де…,L.

}*“Cе!,ме…2 1 C!%"еде… …= “=мц=. (374@39 г, 
n=32) , “=м*=. (271@36, n=32) *!/“. dл  *=›д%г% 
C%л= “-%!м,!%"=…% 4 г!3CC/ C% 8 *!/“. c!3CC= 1 
"% "!ем  %K3че…,  rpol C%д"е!г=л=“ь деL“2",ю 
%K%,. -=*2%!%": “2!е““%!= , =л*%г%л . c!3CC= 2 C%д-
"е!г=л=“ь 2%ль*% деL“2",ю “2!е““%!=, = "ме“2% =л*%-
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b %2л,ч,е %2 C%“2“2!е““%!…%L ="е!“,, (.*“-
Cе!,ме…2 1), =л*%г%ль …е %2ме… л ="е!“,"…/L 
.--е*2 “2,м3л ц,, jnp, "/ "ле……/L 3 “=мц%" 
" .*“Cе!,ме…2е 2 (F(1, 28)=0,03; p=0,859). qле-
д%"=2ель…%, …,"ел,!3ю?ее деL“2",е =л*%г%л  C!, 
="е!“,"…%м C%“2“2!е““%!…%м .--е*2е …е “" ƒ=…% 
“ ме.=…,ƒм=м,, "*люч=ю?,м, *-%C,%,д…/е !е-
цеC2%!/ [32, 33]. 

Çàêëþ÷åíèå. b .*“Cе!,ме…2е …= *!/“=. "/ "-
ле…= ="е!“,"…=  -=ƒ= C%“2“2!е““%!…%г% “%“2% …,  
3 “=мц%", C!,"%д ?=  * -%!м,!%"=…,ю ="е!“,"-

…%L =““%ц,=2,"…%L !е=*ц,, …= *%…2е*“2 %*!3›е-
…, . b"еде…,е =л*%г%л  C!еC 2“2"%"=л% !=ƒ",2,ю 
.2%L -=ƒ/. rч=“2,е  *-%C,%,д…/. !ецеC2%!%" 
" !е=л,ƒ=ц,, д=……%г% .--е*2= =л*%г%л  “%м…,-
2ель…%, …% %*%…ч=2ель…%е ƒ=*люче…,е "%ƒм%›…% 
2%ль*% C%“ле C! м%г% .*“Cе!,ме…2= “ C!,ме…е…,ем 
=…2=г%…,“2%".

Èññëåäîâàíèå âûïîëíåí î ïðè ôèíàíñîâîé 
ïîääåðæêå ÐÔÔÈ â ðàìêàõ íàó÷íîãî ïðîåêòà 
№ 12-04-01188-à.
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`льдег,ддег,д!%ге…=ƒ= “емеL“2"= 1, чле… L1 (Aldh1L1)  "л е2“  %д…,м ,ƒ "=›…еLш,. -е!ме…2%" 
=“2!%ц,2%", %C!едел ю?,. 2=*,е "=›…/е -3…*ц,, .2,. *ле2%*, *=* 3ч=“2,е " ме2=K%л,ƒме -%л=2= , 
,…=*2,"=ц,  -%!м,=2= " 0mq. 0елью …=“2% ?еL !=K%2/ K/л% ,мм3…%г,“2%.,м,че“*%е "/ "ле…,е 
*ле2%* г%л%"…%г% м%ƒг= *!/“/, “,…2еƒ,!3ю?,. Aldh1L1, %C!еделе…,е ,. 2%C%г!=-,, , м%!-%л%г,че-
“*,. .=!=*2е!,“2,*. b !=K%2е ,“C%льƒ%"=л“  г%л%"…%L м%ƒг C%л%"%ƒ!ел/. *!/“-“=мц%" C%!%д/ b,“2=! 
(n=10). l=2е!,=л K/л -,*“,!%"=… " ц,…*-.2=…%л--%!м=льдег,де # “Cец,=ль…%м -,*“=2%!е, *%2%!/L 
%Kе“Cеч,"=е2 "/“%*3ю “%.!=……%“2ь =…2,ге……/. де2е!м,…=…2. o%*=ƒ=…%, ч2% Aldh1L1 "/ "л е2“  "% 
"“е. =…=2%м,че“*,. “2!3*23!=. г%л%"…%г% м%ƒг=. q!ед, *ле2%* г%л%"…%г% м%ƒг=, .*“C!е““,!3ю?,. 
Aldh1L1, ,де…2,-,ц,!%"=л,“ь *ле2*, м=*!%гл,, # =“2!%ц,2/ , .Cе…д,м%ц,2/. b =“2!%ц,2=. …=,-
K%лее ,…2е…“,"…=  ,мм3…%г,“2%.,м,че“*=  !е=*ц,  %2меч=л=“ь " *%…це"/. …%›*=. %2!%“2*%" .2,. 
*ле2%* , C%"е!.…%“2…/. =“2!%ц,2=., -%!м,!3ю?,. C%"е!.…%“2…3ю гл,=ль…3ю C%г!=…,ч…3ю мемK!=…3. 
b .Cе…д,м%ц,2=. C!%д3*2 ,мм3……%L !е=*ц,, "/ "л л“  " ц,2%Cл=ƒме " ",де м…%г%ч,“ле……/. г!=…3л 
!=ƒл,ч…%L -%!м/, *%2%!/е ,мел, "=!,=Kель…/е !=ƒме!/ %2 0,1×0,2 д% 1,3×3,7 м*м. o!е,м3?е“2"е…-
…=  л%*=л,ƒ=ц,  Aldh1L1 " *ле2*=. г%л%"…%г% м%ƒг=, 3ч=“2"3ю?,. " 2!=…“C%!2е "е?е“2" че!еƒ гем=-
2%.…це-=л,че“*,L, л,*"%!%.…це-=л,че“*,L , гем=2%л,*"%!…/L K=!ье!/, C%ƒ"%л е2 !=““ч,2/"=2ь …= 
2%, ч2% .2%2 Kел%* %*=›е2“  C%леƒ…/м -3…*ц,%…=ль…/м м=!*е!%м C!, C!%"еде…,, .*“Cе!,ме…2=ль…/. 
,““лед%"=…,L, …=C!="ле……/. …= ,ƒ3че…,е K=!ье!…%L “,“2ем/ 0mq , %це…*, !е=*ц,, г%л%"…%г% м%ƒг= 
…= 2%*“,ч…/е C!%д3*2/ ме2=K%л,ƒм= “3!!%г=2%" =л*%г%л .

Êëþ÷åâûå ñëîâà: =льдег,ддег,д!%ге…=ƒ= 1L1, =“2!%ц,2/, м%ƒг *!/“/, ,мм3…%ц,2%.,м, .

Aldehyde dehydrogenase belonging to family 1, member L1 (Aldh1L1) is one of the most important en-
zymes called astrocytes that determine such important functions of these cells as participation in folate metabo-
lism and inactivation of formiate in the CNS. The aim of this study was immunocytochemical detection of cells 
synthetizing Aldh1L1 in rat brain, and determination of their topography and morphology features. The brain 
of adult male Wistar rats (n=10) was used at the work. The material was fixed in zinc-ethanol-formaldehyde, 
a special fixative providing high preservation of antigenic determinants. It was shown that Aldh1L1 is detected 
in all brain anatomic structures. Among brain cells expressing Aldh1L1 macroglia cells # astrocytes and ep-
endymocytes # were identified. In astrocytes the most intensive immunohistochemical reaction was observed 
in the endfeets of processes of these cells and in superficial astrocytes forming the superficial glial border mem-
brane. In ependymocytes, the product of immune reaction was detected in the cytoplasm as numerous granules 
of various shapes and size (from 0.1×0.2 to 1.3×3.7 Um). The predominant localization of Aldh1L1 in brain 
cells involved in transport of substances through blood-brain, CSF-brain, and CSF-blood barriers allows one 
to expect that this protein will prove to be useful functional marker during experimental investigations of the 
CNS barrier system and evaluating the reaction of brain to toxic metabolic products of alcohol surrogates.

Key words: aldehyde dehydrogenase 1L1, astrocytes, rat brain, immunocytochemistry.

Ââåäåíèå. hƒ3че…,е “2!3*23!…%--3…*ц,%…=ль-
…/. %“%Kе……%“2еL =“2!%гл,, *=* " …%!ме, 2=* , 
C!, !=ƒ",2,, C=2%л%г,че“*%г% C!%це““= " …е!"…%L 
“,“2еме  "л е2“  =*23=ль…%L ƒ=д=чеL “%"!еме…-

…%L …еL!%K,%л%г,,. b …=“2% ?ее "!ем  ,ƒ"е“2е… 
цел/L ! д Kел*%", C!,ме… ем/. " C!=*2,*е …=-
3ч…/. , *л,…,*%-д,=г…%“2,че“*,. ,““лед%"=…,L 
" *=че“2"е м=!*е!%" =“2!%ц,2%". q!ед, .2,. 
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rч,2/"=  "=›…%“2ь -%л=2= " K,%“,…2еƒе …3*ле-
%2,д%" , C!%це““=. *ле2%ч…%г% деле…,  [7], м%›…% 
C!едC%л%›,2ь, ч2% .Cе…д,м%ц,2/ 2!=…“C%!2,!3-
ю2 ег% * !=“C%л=г=ю?,м“  " “3K"е…2!,*3л !…%L 
ƒ%…е м,г!,!3ю?,м …еL!%Kл=“2=м , …еL!=ль…/м 
“2"%л%"/м *ле2*=м [14]. j!%ме 2%г%, л%*=л,ƒ=ц,  
AldhL1 ,ме……% " *ле2*=., -%!м,!3ю?,. K=!ье!/ 
г%л%"…%г% м%ƒг=, "е!% 2…%, %K3“л%"л,"=е2 , м,…,-
м,ƒ=ц,ю 2%*“,че“*%г% "%ƒдеL“2",  -%!м,=2= …= 
*ле2*, 0mq [15]. b “" ƒ, “ %че",д…/м, =“2!%ц,-
2=!…/м, м%!-%л%г,че“*,м, , 2%C%г!=-,че“*,м, 
C!,ƒ…=*=м, Aldh1L1-,мм3…%C%ƒ,2,"…/. *ле2%* 
" Kел%м "е?е“2"е г%л%"…%г% м%ƒг= , %2“32“2",ем 
.*“C!е““,, Aldh1L1 " *=*,.-л,K% д!3г,. *ле2*=. 
Kел%г% "е?е“2"= м=л%"е!% 2…/м  "л е2“  C!едC%-
л%›е…,е % C!,“32“2",, .2%г% Kел*= " %л,г%де…д!%-
ц,2=.. Š=*›е " !=м*=. …=“2% ?ег% ,““лед%"=…,  
…, " %д…%L ,ƒ ,““лед%"=……/. %Kл=“2еL Aldh1L1 …е 
K/л= %K…=!3›е…= " Cе!,*=!,%…=. …еL!%…%". 

Âûâîäû. Š=*,м %K!=ƒ%м, “!ед, *ле2%* г%л%"-
…%г% м%ƒг=, .*“C!е““,!3ю?,. Aldh1L1, "/дел ю2-
“  *ле2*, м=*!%гл,,. o!, .2%м  "…=  .*“C!е““,  
Aldh1L1 д"3м  !=ƒл,ч…/м, *ле2%ч…/м, C%C3л -
ц, м,, %че",д…%, “",де2ель“2"3е2 %K %2“32“2",, 
=K“%лю2…%L “Cец,-,ч…%“2, .2%г% м=!*е!= C% %2-
…%ше…,ю * =“2!%гл,, , “=м%“2% 2ель…% …е м%›е2 
C!,ме… 2ь“  дл  2%ч…%L ,де…2,-,*=ц,, д=……%L 
*ле2%ч…%L C%C3л ц,,. nд…=*% C!е,м3?е“2"е……=  
л%*=л,ƒ=ц,  Aldh1L1 " *ле2*=. г%л%"…%г% м%ƒг=, 
3ч=“2"3ю?,. " 2!=…“C%!2е "е?е“2" че!еƒ гем=2%-
.…це-=л,че“*,L, л,*"%!%.…це-=л,че“*,L , гем=-
2%л,*"%!…/L K=!ье!/, C%ƒ"%л е2 !=““ч,2/"=2ь …= 
2%, ч2% .2%2 Kел%* %*=›е2“  C%леƒ…/м -3…*ц,%-
…=ль…/м м=!*е!%м C!, C!%"еде…,, .*“Cе!,ме…-
2=ль…/. ,““лед%"=…,L, …=C!="ле……/. …= ,ƒ3че…,е 
K=!ье!…%L “,“2ем/ 0mq , %це…*е !е=*ц,, г%л%"-
…%г% м%ƒг= …= "%ƒдеL“2",е 2%*“,ч…/. C!%д3*2%" 
ме2=K%л,ƒм= “3!!%г=2%" =л*%г%л .
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ÂËÈßÍÈÅ ÄÎÍÀÒÎÐÀ ÖÈÍÊÀ ÀÖÈÇÎËÀ ÍÀ ÄÂÈÃÀÒÅËÜÍÎÅ 
ÏÎÂÅÄÅÍÈÅ ÊÐÛÑ

1,2À.Ô. ßêèìîâñêèé, 1Ê.Â. Çàíèí
1tcanr bn &oе!"/L q=…*2-oе2е!K3!г“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2 ,м. =*=д. 

h.o. o="л%"=[, p%““, 
2tcarm &h…“2,232 -,ƒ,%л%г,, ,м. h.o. o="л%"= p`m[, q=…*2-oе2е!K3!г, p%““, 

THE INFLUENCE OF ZINC DONATOR ACYZOL INTO RAT`S 
LOCOMOTOR BEHAVIOR

1,2A.F. Yakimovskii, 1K.V. Zanin
1FSBEI HE œPavlov First Saint Petersburg State Medical UniversityB, St. Petersburg, Russia

2FSBSI œPavlov Institute of Physiology of the Russian Academy of ScienceB, St. Petersburg, Russia

© `.t. “*,м%"“*,L, j.b. g=…,…, 2018 г.

Öåëü èññëåäîâàíèÿ: ,ƒ3ч,2ь "л, …,е д%…=2%!= ц,…*= =ц,ƒ%л= …= “C%…2=……3ю , 3“л%"…%-!е-ле*2%!-
…3ю д",г=2ель…3ю =*2,"…%“2ь *!/“. Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. h““лед%"=…,е C!%"еде…% 
…= "ƒ!%“л/. *!/“=.-“=мц=. л,…,, b,“2=!. `ц,ƒ%л " %KAеме 0,1 мл ""%д,л“  "…32!,K!юш,……% " д%ƒе 
24 мг/*г д"=›д/ “ C!%ме›32*%м " 2!, д… . o=!=ме2!/ “C%…2=……%L д",г=2ель…%L =*2,"…%“2, %це…,"=-
л,“ь " &%2*!/2%м C%ле[, C%*=ƒ=2ел, 3“л%"…%-!е-ле*2%!…%г% ,ƒKег=2ель…%г% C%"еде…,  # " &чел…%ч…%L 
*=ме!е[. Ðåçóëüòàòû. o%д "л, …,ем =ц,ƒ%л= “C%…2=……=  д",г=2ель…=  =*2,"…%“2ь *!/“ “…,›=л=“ь 
(%“%Kе……% ч,“л% ,““лед%"=2ель“*,. C%дAем%" …= ƒ=д…,е л=C/) 3›е C%“ле Cе!"%L ,…Aе*ц,,; C%“ле "2%-
!%г% ""еде…,  =ц,ƒ%л= 3.3дш=л=“ь , !е=л,ƒ=ц,  3“л%"…%г% !е-ле*“= ,ƒKег=…, . Çàêëþ÷åíèå. `ц,ƒ%л, 
%че",д…% C%"/ш=  “%де!›=…,е ц,…*= " %!г=…,ƒме, “C%“%Kе… “…,›=2ь д",г=2ель…3ю =*2,"…%“2ь *!/“, 
, %C%“!ед%"=……% "л, 2ь …= 3“л%"…%-!е-ле*2%!…%е ,ƒKег=2ель…%е C%"еде…,е, ч2% …е%K.%д,м% 3ч,2/"=2ь 
C!, C!,ме…е…,, =ц,ƒ%л= *=* ле*=!“2"е……%г%, C!%2е*2,"…%г% ,л, %K?е3*!еCл ю?ег% “!ед“2"=.

Êëþ÷åâûå ñëîâà: =ц,ƒ%л, “C%…2=……=  д",г=2ель…=  =*2,"…%“2ь, 3“л%"…/L !е-ле*“ ,ƒKег=…, .

The aim of the article. The article is devoted to investigation of zinc donator acyzol influence to spontane-
ous or conditioned reflex locomotor activity of the rats. Materials and methods of research. The study was 
performed on adult male Wistar rats. Acyzol in volume of 0.1 ml was injected intraperitoneal (24 мg/kg) 
twice with the time gap of three days. Parameters of spontaneous locomotor activity were evaluated in œopen 
fieldB, and values of conditioned reflex behavior of avoidance were evaluated in œshuttle boxB. Results. Spon-
taneous locomotor activity of rats (especially the number of research rearing iterations) h as lowered after the 
first injection under the influence of acyzol soon. The realization of avoidance conditioned reflexes was wors-
ened after the second injection of acyzol. Conclusion. There is reason to propose, that acyzol, increasing the 
zinc content in the body, is able to lower the locomotor activity of rats; and it has the indirect influence on 
the avoidance conditioned reflex behavior. It should be considered when application of acyzol as a medical, 
protective or tonic drug.

Key words: acyzol, spontaneous locomotor activity, conditioned reflex of avoidance.

Ââåäåíèå. `ц,ƒ%л K/л “%ƒд=… *=* =…2,д%2 , 
C!%2е*2%! C!, %2!="ле…, . C!%д3*2=м, г%!е…,  %!-
г=…,че“*,. “%ед,…е…,L (o=2е…2 pt № 2247558. 
a=K=…, ƒ%"= g.u., a=!,…%" b.`., x,л%" b.m. , 
“%="2.) [1]; ,“C%льƒ3е2“  " мед,ц,…е ч!еƒ"/ч=L-
…/. “,23=ц,L , *!,2,че“*,. “%“2% …,L. b C%“лед-
…ее "!ем  C!,ме…е…,е .2%г% ме2=лл%*%мCле*“= "“е 
K%льше !=“ш,! е2“ , …=C!,ме!, *=* д%…=2%!= ц,…*= 
" ƒ=ме“2,2ель…%L 2е!=C,, ц,…*-де-,ц,2…/. “%“2%-

 …,L !=ƒл,ч…%L .2,%л%г,, [2, 3]. e“2ь д=……/е % 
“C%“%K…%“2, =ц,ƒ%л= =*2,"…% "л, 2ь …= ,%……/L г%-
ме%“2=ƒ,“; C%д ег% "л, …,ем " %!г=…,ƒме чел%"е*= 
…%!м=л,ƒ3е2“  “%де!›=…,е *=льц, , ›елеƒ= , *%-
K=ль2= [4]. m=ш, ,““лед%"=…,  C%*=ƒ=л,, ч2% =ц,-
ƒ%л ,ƒме… е2 “%де!›=…,е ц,…*= " 2*=…, г%л%"…%г% 
м%ƒг= *!/“ [5], , .2% ƒ…=ч,м% дл  -3…*ц,%…,!%"=-
…,  ! д= “,“2ем м%ƒг=, C!е›де "“ег% # глю2=м=2- 
, c̀ lj-е!г,че“*%L мед,=2%!…/. “,“2ем [6, 7]. 



92 ledh0hmqjhi `j`delh)eqjhi frpm`k,  2018 г., Šnl  18,  № 1

2!=*2%"=2ь *=* …ег=2,"…/е. b !е=ль…/. “,23=ц, . 
›,ƒ…еде 2ель…%“2, чел%"е*= г,C%*,…%ге……/е .--е*-
2/ =ц,ƒ%л= м%г32 …%“,2ь , =д=C2,"…%е ƒ…=че…,е, …е 
г%"%!  3›е % ег% C!,ме…е…,, дл  …%!м=л,ƒ=ц,, ,ƒ-
K/2%ч…%L д",г=2ель…%L =*2,"…%“2, C!, г,Cе!*,…еƒ=. 
%!г=…,че“*%L , -3…*ц,%…=ль…%L C!,!%д/ [4, 6, 7].

Çàêëþ÷åíèå. d%…=2%! ц,…*= =ц,ƒ%л, ""еде…-
…/L *!/“=м "…32!,K!юш,……% " д%ƒе 24 мг/*г 

“…,›=е2 ,…2е…“,"…%“2ь “C%…2=……%L д",г=2ель…%L 
=*2,"…%“2, " &%2*!/2%м C%ле[, = C!, C%"2%!…%м 
""еде…,, C%…,›=е2 !е=л,ƒ=ц,ю 3“л%"…%-!е-ле*-
2%!…%г% …="/*= ,ƒKег=…,  " &чел…%ч…%L *=ме!е[. 
e“2ь %“…%"=…,  C!едC%л%›,2ь, ч2% =ц,ƒ%л "л, е2 
…= !е=л,ƒ=ц,ю ,ƒKег=2ель…%г% 3“л%"…%-!е-ле*2%!-
…%г% C%"еде…,  %C%“!ед%"=……% че!еƒ C%…,›е…,е 
л%*%м%2%!…%L =*2,"…%“2,.
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c!/›, K!юш…%L “2е…*,  "л ю2“  ч=“2%L C=2%л%г,еL " “%"!еме……%L *л,…,че“*%L C!=*2,*е. jл,…,че“*,е 
д=……/е …е "“егд= C%ƒ"%л ю2 C%“2=",2ь "е!…/L д,=г…%ƒ, ч2% 2!еK3е2 “"%е"!еме……%г% л3че"%г% %K“лед%"=-
…,  “ целе…=C!="ле……/м C%,“*%м “Cец,-,че“*%L “,мC2%м=2,*,. Öåëü èññëåäîâàíèÿ: 32%ч…е…,е "%ƒм%›-
…%“2еL 3ль2!=ƒ"3*%"%г% ,““лед%"=…,  C!, C%д%ƒ!е…,, …= …=л,ч,е г!/›е"/. %K!=ƒ%"=…,L K!юш…%L “2е…*,. 
Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ: " 2ече…,е че2/!е.ле2…ег% Cе!,%д= K/л% C!%"еде…% 3ль2!=ƒ"3*%"%е 
,““лед%"=…,е 88 C=ц,е…2%" “ !=ƒл,ч…/м, г!/›=м, K!юш…%L “2е…*,, “ ,“C%льƒ%"=…,ем “2=…д=!2…%L C!%-
цед3!/ rgh , “Cец,-,че“*,. C!%K дл  =…=л,ƒ= “%“2% …,  г!/›е"%г% “%де!›,м%г%. h“C%льƒ%"=… b-!е›,м 
3ль2!=ƒ"3*%"%г% “*=…,!%"=…,  , !е›,м ц"е2%"%г% д%CCле!%"“*%г% *=!2,!%"=…, . a%льш,…“2"% C=ц,е…2%" " 
д=ль…еLшем C%д"е!гл,“ь Cл=…%"%м3 ,л, .*“2!е……%м3 %Cе!=2,"…%м3 лече…,ю “ C%“лед3ю?,м 3ль2!=ƒ"3*%-
"/м д,…=м,че“*,м …=Kлюде…,ем. Ðåçóëüòàòû. rль2!=ƒ"3*%"%L ме2%д C%ƒ"%л,л ",ƒ3=л,ƒ,!%"=2ь г!/›е"/е 
%K!=ƒ%"=…,  3 "“е. %K“лед%"=……/. C=ц,е…2%". nC!еделе…/ “2=…д=!2/ м%!-%ме2!,,, 3“л%",  3“Cеш…%L д,=-
г…%“2,*, , *!,2е!,, д,--е!е…ц,=ль…%L д,=г…%“2,*, г!/› K!юш…%L “2е…*,. j%…*!е2,ƒ,!%"=…/ *!,2е!,, 
!=ƒг!=…,че…,  …е%“л%›…е……/. , %“л%›…е……/. г!/›е"/. %K!=ƒ%"=…,L. Çàêëþ÷åíèå. rль2!=ƒ"3*%"%L ме2%д 
 "л е2“  "/“%*%,…-%!м=2,"…/м дл  C%,“*=, д,=г…%“2,*, , д,--е!е…ц,=ль…%L д,=г…%“2,*, г!/› K!юш…%L 
“2е…*,. 0еле…=C!="ле……/L C%,“* “Cец,-,че“*%L 3ль2!=ƒ"3*%"%L “,мC2%м=2,*, C%ƒ"%л е2 "е!…% C%“2=",2ь 
д,=г…%ƒ, ч2% ,мее2 K%льш%е ƒ…=че…,е дл  “"%е"!еме……%“2, …=ч=л= =де*"=2…%г% лече…, .

Êëþ÷åâûå ñëîâà: rgh, д,=г…%“2,*=, г!/›=, K!юш…=  “2е…*=, %“л%›…е…, . 

Abdominal wall hernias are the common pathology in modern clinical practice. Clinical data sometimes make the 
correct diagnosis not possible what requires the timely specific and targeted ultrasound examination. Aims of research. 
Revealing the capabilities of ultrasound examination at the assumption of abdominal wall hernias. Materials and 
methods. Within four years the ultrasound examination of 88 patients was carried out who suffered from different 
abdominal wall hernia, with the use of standard procedure of ultrasound examination and specific tests for evaluation 
of the condition of hernia’s content. The ultrasound scanning procedure was performed using B-mode and Color 
Doppler mapping mode. The majority of patients hereafter underwent the planned or emergency surgical treatment 
and subsequent ultrasound dynamic control. Results. The ultrasound examination gave the opportunity to reveal 
hernias in all the patients examined. Standards of morphometry, conditions of successful diagnosis and criterions of 
differential diagnosis signs of abdominal wall hernias have been detected. Criterions of differentiation of non-compli-
cated and complicated hernias were concretized Conclusions. Ultrasound examination is a highly informative method 
for search, diagnosis and differential diagnosis of abdominal wall hernias. The targeted search of specific ultrasound 
signs allows making a correct diagnosis what has a great value for the timing of beginning of the adequate treatment.

Key words: ultrasound examination, diagnosis, hernia, abdominal wall, complicating diseases.
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Ââåäåíèå. c!/›е"/е %K!=ƒ%"=…,  K!юш…%L 
“2е…*, "“2!еч=ю2“  "% "“е. "%ƒ!=“2…/. г!3CC=. 
3 4$7% C=ц,е…2%", %K!=?=ю?,.“  ƒ= =мK3л=2%!-
…%L мед,ц,…“*%L C%м%?ью [1$3]. q%"!еме……/е 
ме2%д,*, .,!3!г,че“*%г% лече…, , " ч=“2…%“2,, 
.…д%“*%C,че“*,е, “дел=л, "%ƒм%›…/м 3“Cеш…%е 
C!%"еде…,е лече…,  3 K%льш,…“2"= K%ль…/. [3]. 
)=“2=  …е“Cец,-,ч…%“2ь *л,…,че“*%L *=!2,…/, 
%2“32“2",е 3Kед,2ель…/. -,ƒ,*=ль…/. д=……/. 
C!, мел*,. !=ƒме!=. г!/›, C%2е…ц,=ль…=  %C=“-
…%“2ь !=ƒ",2,  %“л%›…е…,L 2!еK3ю2 “"%е"!еме…-
…%L , 2%ч…%L д,=г…%“2,*, , д,--е!е…ц,=ль…%L 
д,=г…%“2,*, г!/›е"/. %K!=ƒ%"=…,L [4]. 

dл  д,=г…%“2,*, г!/› K!юш…%L “2е…*, !=ƒ-
!=K%2=…% “Cец,=ль…%е !е…2ге…%л%г,че“*%е ,““ле-
д%"=…,е # ге!…,%г!=-,  [5$8], ш,!%*% C!,-
ме… ю2“  3ль2!=ƒ"3*%"%L ме2%д, *%мCью2е!…=  
, м=г…,2…%-!еƒ%…=…“…=  2%м%г!=-,  [9]. pе…2-
ге…%"“*=  ге!…,%г!=-,  # ,…"=ƒ,"…/L ме2%д, 
“%ƒд=……/L C!е,м3?е“2"е……% дл  "/ "ле…,  C=-
.%"/. , Kед!е……/. г!/›, …% …е,…-%!м=2,"…/L 
дл  "/ "ле…,  %K!=ƒ%"=…,L, “%де!›=?,. C!ед-
K!юш,……/L ›,! [10]. j%мCью2е!…=  2%м%г!=-, 
, м=г…,2…%-!еƒ%…=…“…=  2%м%г!=-,  C%ƒ"%л ю2 
,ƒ3ч,2ь “%“2% …,е K!юш…%L “2е…*,, …% …е д=ю2 
3Kед,2ель…%L ,…-%!м=ц,, дл  д,--е!е…ц,=ль…%L 
д,=г…%“2,*, г!/›е"/. "/C ч,"=…,L, “%де!›=?,. 
›,!%"3ю 2*=…ь [9]. b “!="…е…,, “ д!3г,м, ме2%-
д=м, л3че"%L ",ƒ3=л,ƒ=ц,, 3ль2!=ƒ"3*%"%L ме2%д 
C%ƒ"%л е2 де2=ль…% ,ƒ3ч=2ь K!юш…3ю “2е…*3, "/-
 "л 2ь г!/›е"/е %K!=ƒ%"=…,  C!=*2,че“*, люK/. 
!=ƒме!%" " K%льш,…“2"е л%*=л,ƒ=ц,L, "/C%л… 2ь 
-3…*ц,%…=ль…/е C!%K/ , 3"е!е……% д,=г…%“2,!%-
"=2ь …е*%2%!/е %“л%›…е…, , " ч=“2…%“2,, 3?емле-
…,е “%де!›,м%г% г!/›е"%г% "/C ч,"=…,  [10, 11]. 

Öåëü èññëåäîâàíèÿ: 32%ч…е…,е "%ƒм%›…%“2еL 
3ль2!=ƒ"3*%"%г% ,““лед%"=…,  C!, C%д%ƒ!е…,, …= 
…=л,ч,е г!/›е"/. %K!=ƒ%"=…,L K!юш…%L “2е…*,. 

Çàäà÷è èññëåäîâàíèÿ: %C2,м,ƒ=ц,  ме2%д,-
*, "/C%л…е…,  3ль2!=ƒ"3*%"%г% ,““лед%"=…,  C!, 
г!/›е"/. %K!=ƒ%"=…, . K!юш…%L “2е…*, !=ƒл,ч-
…%L л%*=л,ƒ=ц,,; 32%ч…е…,е 3ль2!=ƒ"3*%"%L “ем,-
%2,*, г!/›е"/. "/C ч,"=…,L , “,мC2%м=2,*, ,. 
%“л%›…е…,L; !=ƒ!=K%2*= *!,2е!,е" д,--е!е…ц,-
=ль…%L д,=г…%“2,*, !=ƒл,ч…/. 2,C%" г!/› " ƒ=-
",“,м%“2, %2 .=!=*2е!= ,. “%де!›,м%г% , …=л,ч,  
%“л%›…е…,L. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. nK“ле-
д%"=…/ 88 C=ц,е…2%" " "%ƒ!=“2е %2 20 д% 72 ле2 
(м3›ч,… # 71, ›е…?,… # 17), C!%.%д,"ш,. 
=мK3л=2%!…%е , “2=ц,%…=!…%е лече…,е " м…%г%-
C!%-,ль…%L *л,…,*е &q*=…д,…=", [ “ 2014 C% 
2017 г. b/ "ле…/ “лед3ю?,е 2,C/ г!/›: C=.%-
"/е (27), Kед!е……/е (3), г!/›, Kел%L л,…,, (22), 
C=!=3мK,л,*=ль…/е (2), C3C%ч…/е (26), г!/›, 

“C,гел,е"%L (C%л3л3……%L) л,…,, (4). n2дель…3ю 
г!3CC3 “%“2=",л, C=ц,е…2/ “ C%“ле%Cе!=ц,%……/-
м, г!/›=м, !=ƒл,ч…/. л%*=л,ƒ=ц,L (4). 

lе2%д,*= 3ль2!=ƒ"3*%"%г% ,““лед%"=…,  “%-
“2% л= ,ƒ …е“*%ль*,. .2=C%". j=›д%м3 C=ц,е…23, 
…еƒ=",“,м% %2 л%*=л,ƒ=ц,, г!/›, "/C%л… л%“ь 
3ль2!=ƒ"3*%"%е ,““лед%"=…,е %!г=…%" K!юш…%L C%-
л%“2, , ƒ=K!юш,……%г% C!%“2!=…“2"= " b-!е›,ме , 
“ C!,ме…е…,ем 0dj. h““лед%"=…,е C!%"%д,л%“ь 
…= =CC=!=2=. .*“Cе!2…%г% *л=““= Logi“ 9 , Voluson 
E8, *%…"е*“…/м д=2ч,*%м “ ч=“2%2%L %2 3,5 д% 
5 lcц. m= “лед3ю?ем .2=Cе "/C%л… л“  %Kƒ%! 
м г*,. 2*=…еL K!юш…%L “2е…*, " ме“2е C!едC%-
л=г=ем%L г!/›, " C!%д%ль…%L , C%Cе!еч…%L Cл%-
“*%“2, “ C!,ме…е…,ем л,…еL…%г% "/“%*%ч=“2%2…%г% 
д=2ч,*= (11$15 lcц). o!, "/ "ле…,, г!/›е"%г% 
"/C ч,"=…,  %це…,"=л“  .=!=*2е! ег% “%де!›,м%-
г% , "/C%л… л,“ь Cе!",ч…/е ,ƒме!е…,  !=ƒме!%" 
"/C ч,"=…,  , !=ƒме!%" г!/›е"/. "%!%2. b C%-
“лед3ю?ем C!%"%д,л=“ь C!%K= “ гл3K%*,м д/.=-
…,ем дл  %C!еделе…,  “" ƒ, г!/›е"%г% “%де!›,-
м%г% “ %!г=…=м, K!юш…%L C%л%“2, , "/ "ле…,  
“Cец,-,че“*,. д,--е!е…ц,=ль…%-д,=г…%“2,че“*,. 
C!,ƒ…=*%", C%ƒ"%л "ш,. !=ƒг!=…,ч,2ь !=ƒл,ч…/е 
2,C/ г!/› “ ›,!%"/м .=!=*2е!%м “%де!›,м%г%. 
g=2ем, C!, C!%Kе b=ль“=ль"/ %це…,"=л,“ь м=*-
“,м=ль…/е !=ƒме!/ г!/›е"%г% "/C ч,"=…,  , 
ш,!,…/ г!/›е"/. "%!%2 …= "/“%2е …=23›,"=…, , 
“ме?е…,е г!/›е"%г% “%де!›,м%г%, “ме?е…,е “%-
де!›,м%г% г!/›е"%г% меш*= %K!=2…% " K!юш…3ю 
C%л%“2ь " -=ƒе !=““л=Kле…, , “%C!%"%›д="шеL“  
C!,…3д,2ель…%L *%мC!е““,еL 3ль2!=ƒ"3*%"/м д=2-
ч,*%м. m= ƒ=*люч,2ель…%м .2=Cе C% д=……/м ц"е-
2%"%L д%CCле!%г!=-,, =…=л,ƒ,!%"=л“  *!%"%2%* 
" “%де!›,м%м г!/›е"%г% меш*=. g="е!ш=л%“ь ,“-
“лед%"=…,е ,ƒ3че…,ем %*!3›=ю?,. м г*,. 2*=…еL 
K!юш…%L “2е…*,. 

nCе!=2,"…%е "меш=2ель“2"% дл  3“2!=…е…,  
г!/›, “ Cл=“2,*%L K!юш…%L “2е…*, K/л% "/C%л-
…е…% 71 C=ц,е…23. b C%“ле%Cе!=ц,%……%м Cе!,%де " 
2ече…,е 1$3 ме“ "“ем C=ц,е…2=м K/л% "/C%л…е…% 
*%…2!%ль…%е 3ль2!=ƒ"3*%"%е ,““лед%"=…,е. 

pеƒ3ль2=2/ %Cе!=ц,%……/. …=.%д%* K/л, “%C%-
“2="ле…/ “ 3ль2!=ƒ"3*%"%L “,мC2%м=2,*%L , %K-
!=K%2=…/ ме2%д=м, "=!,=ц,%……%L “2=2,“2,*,. 

Ðåçóëüòàòû è èõ îáñóæäåíèå. o!, Cе!",ч…%м 
3ль2!=ƒ"3*%"%м ,““лед%"=…,, K!юш…%L “2е…*, 
г!/›е"/е %K!=ƒ%"=…,  ",ƒ3=л,ƒ,!%"=л,“ь %2че2-
л,"% 3 60 ,ƒ 88 C=ц,е…2%", = 3 %“2="ш,.“  28 # 
2%ль*% C!, C!%Kе b=ль“=ль"/, дем%…“2!,!%"="шеL 
C% "ле…,е "/C ч,"=…,  …= "/“%2е …=23›,"=…,  
“ C%“лед3ю?,м “=м%C!%,ƒ"%ль…/м "C!="ле…,ем 
" K!юш…3ю C%л%“2ь. b “" ƒ, “ .2,м, %C!еделе…,е 
м=*“,м=ль…/. !=ƒме!%" г!/›е"%г% %K!=ƒ%"=…,  , 
ш,!,…/ г!/›е"/. "%!%2 C!%"%д,л%“ь …=м, 2%ль-
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     à      á

Ðèñ. 8. o=ц,е…2 c., 70 ле2. lел*=  г!/›= Kел%L л,…,,, “%де!›=?=  C!едK!юш,……/L ›,!: à # “.ем=; á # 
3ль2!=ƒ"3*%"%е ,ƒ%K!=›е…,е: 1 # C%д*%›…=  *ле2ч=2*=; 2 # K!юш,…=; 3 # =C%…е"!%ƒ; 4 # ›,!%"=  2*=…ь " 
“%“2="е г!/›е"%г% "/C ч,"=…, ; 5 # =Kд%м,…=ль…/е “2!3*23!/; 6 # г!/›е"/е "%!%2=; 7 # C!едK!юш,……/L ›,!.

     à      á

Ðèñ. 9. o=ц,е…2 a., 66 ле2. &j=…=ль…= [ C=.%"=  г!/›=, “%де!›=?=  -!=гме…2 “=ль…,*=: à # “.ем=; á # 
3ль2!=ƒ"3*%"%е ,ƒ%K!=›е…,е: 1 # C%д*%›…=  *ле2ч=2*=; 2 # K!юш,…=; 3 # =C%…е"!%ƒ; 4 # ›,!%"=  2*=…ь " 
“%“2="е г!/›е"%г% "/C ч,"=…, ; 5 # =Kд%м,…=ль…/е “2!3*23!/; 6 # г!/›е"/е "%!%2=; 7 # Cе!ед…   C%"е!.…%“2ь 
л%……%L *%“2,.

Çàêëþ÷åíèå. Š=*,м %K!=ƒ%м, 3ль2!=ƒ"3*%"%L 
ме2%д  "л е2“  "/“%*%,…-%!м=2,"…/м дл  C%,“-
*=, д,=г…%“2,*, , д,--е!е…ц,=ль…%L д,=г…%“2,-
*, …=!3›…/. г!/› ›,"%2=. 0еле…=C!="ле……/L 

C%,“* “Cец,-,че“*%L 3ль2!=ƒ"3*%"%L “,мC2%м=2,-
*, д=е2 "%ƒм%›…%“2ь " K%льш,…“2"е “л3ч=е" "е!…% 
C%“2=",2ь д,=г…%ƒ, ч2% "=›…% дл  “"%е"!еме……%г% 
…=ч=л= лече…, .
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ПРАВИЛА ОФОРМЛЕНИЯ СТАТЕЙ
1. Ста тьи для пуб ли ка ции дол ж ны быть на пи са ны на рус ском язы ке, иметь ре фе рат (ре зю ме), клю че вые сло ва (3–4) на рус ском и ан г лий -

ском язы ках.

2. Ста тьи пред ста в ля ют ся в ре дак цию на элек т рон ных и бу ма ж ных но си те лях. Ес ли у ав то ра есть за труд не ния с пе ре сыл кой ста тьи по поч -

те, пре до с та в ле ние ма те ри а ла воз мо ж но в элек т рон ном ви де. Все стра ни цы дол ж ны быть про ну ме ро ва ны от пер вой до по с лед ней стра ни цы, без

про пу с ков и ли тер ных до ба в ле ний (на при мер, 2а и т. п.).

3. Объ ем ста тьи не дол жен пре вы шать:

3.1. Пе ре до вая ста тья, об зор, лек ция — 25 стра ниц;

3.2. Ори ги наль ная ста тья — 15 стра ниц;

3.3. Ре ко мен да ции для вра чей — 5 стра ниц;

3.4. Ре цен зии, ин фор ма ция, хро ни ка — 3 стра ни цы.

4. Ста тья дол ж на иметь сле ду ю щие раз де лы.

4.1. Ти туль ный лист — ука зы ва ют ся на зва ние ста тьи, ини ци а лы и фа ми лии ав то ров, по л ное на зва ние уч ре ж де ния, го род на рус ском и ан -

г лий ском язы ках. Ти туль ный лист дол жен быть под пи сан все ми ав то ра ми.

4.2. Ре зю ме — до 1500 зна ков, от ра жа ет цель, ос нов ные ме то ды ис сле до ва ний, ва ж ней шие ре зуль та ты.

4.3. Ос нов ной текст дол жен вклю чать в се бя сле ду ю щие раз де лы, рас по ло жен ные в ус та но в лен ном по ряд ке:

4.3.1. Вве де ние;

4.3.2. Ма те ри а лы и ме то ды ис сле до ва ния — обя за тель но ука зы ва ют ся све де ния о ста ти сти че с кой об ра бот ке экс пе ри мен таль но го или

кли ни че с ко го ма те ри а ла;

4.3.3. Ре зуль та ты и их об су ж де ние;

4.3.4. Вы во ды;

4.3.5. Ли те ра ту ра не более 25 источников для оригинальной статьи и 75 для обзора.

5. Ка ж дая таб ли ца дол ж на иметь но мер и на зва ние. Ри сун ки, гра фи ки, схе мы дол ж ны быть чер но-бе лы ми с раз ли чи мой штри хов кой, вы -

пол не ны в элек т рон ном (от дель ны ми фай ла ми с со хра не ни ем воз мо ж но сти ре да к ти ро ва ния) и бу ма ж ном ва ри ан тах от дель но от тек ста, а так -

же иметь под ри су но ч ные под пи си без со кра ще ний и дуб ли ро вать ся в тек сте. При вклю че нии в пуб ли ка цию рас тро вой гра фи ки (ска ни ро ван ных,

циф ро вых сним ков, сним ков с эк ра на мо ни то ров и т. п.) пред поч те ние от да ет ся ри сун кам c раз ме ром мень шей сто ро ны не ме нее 5 см (640 пи -

к се лей), в фор ма тах pdf, tiff, jpeg (ма к си маль ное ка че ст во).

6. Би б лио гра фи че с кий спи сок.

6.1. Би б лио гра фи че с кие опи са ния ис то ч ни ков рас по ла га ют в по ряд ке упо ми на ния их в тек сте ста тьи и ну ме ру ют араб ски ми циф ра ми.

6.2. В лек ции мо ж но да вать спи сок ре ко мен ду е мой ли те ра ту ры, и то г да в тек сте ссы лать ся на ис то ч ни ки не обя за тель но.

6.3. Би б лио гра фи че с кий спи сок оформ ля ют в со от вет ст вии с дей ст ву ю щим ГОС Том, указываются все авторы цитируемых работ.

6.4. Ссыл ки на ци ти ру е мые ра бо ты в тек сте да ют в ви де по ряд ко вых но ме ров, за клю чен ных в ква д рат ные скоб ки. Не сле ду ет вклю чать

в спи сок ли те ра ту ры дис сер та ции.
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9. Ста тьи, по сту пив шие в ре дак цию, обя за тель но ре цен зи ру ют ся. Ес ли у ре цен зен та воз ни ка ют во п ро сы, ста тья воз вра ща ет ся на до ра бот -

ку. Да той по сту п ле ния ста тьи счи та ет ся да та по лу че ния ре дак ци ей окон ча тель но го ва ри ан та ста тьи. Ре дак ция ос та в ля ет за со бой пра во вне се-

ния ре да к тор ских из ме не ний в текст, не ис ка жа ю щих смы с ла ста тьи.

10. Ав тор ское пра во на  кон крет ную ста тью при на д ле жит ав то рам ста тьи, что от ме ча ет ся зна ком ©. За из да тель ст вом ос та ет ся пра во

на оформ ле ние, из да ние, рас про стра не ние и до ве де ние до все об ще го све де ния пуб ли ка ций, а так же вклю че ние жур на ла в раз ли ч ные ба зы дан -

ных и ин фор ма ци он ные си с те мы. При пе ре пе чат ке ста тьи или ее ча с ти ссыл ка па жур нал обя за тель на.

11. Ре дак ция вы сы ла ет ав то рам 1 ко пию жур на ла, в ко то ром опуб ли ко ва на ста тья.

12. Ре дак ция не вы пла чи ва ет го но ра ра за ста тьи и не взи ма ет пла ту за опуб ли ко ва ние ру ко пи сей.

13. Жур нал пуб ли ку ет ре к ла му по про фи лю жур на ла в ви де от дель ных ре к лам ных мо ду лей, ста тей, со дер жа щих ком мер че с кую ин фор ма цию

по про фи лю жур на ла с ука за ни ем «Пуб ли ку ет ся на пра вах ре к ла мы». Раз ме ще ние ре к ла мы в жур на ле плат ное. Объ ем по ме ще ния ре к лам ной

ин фор ма ции в жур на ле ог ра ни чен.

14. Ма те ри а лы сле ду ет на пра в лять от вет ст вен но му се к ре та рю Але к сан д ру Ва лен ти но ви чу Дми т ри е ву. Ад рес: Санкт-Пе тер бург, 197022,

Ка мен но о ст ров ский пр., д. 71, СЗО РАМН, элек т рон ная поч та: medicalacfdemicjournal@gmail.com, admitriev10@yandex.ru.

Мы ра ды всем Ва шим стать ям, пред ста в лен ным в наш жур нал!
Мне ние ре дак ции мо жет не сов па дать с то ч кой зре ния ав то ров опуб ли ко ван ных ма те ри а лов.

Ре дак ция не не сет от вет ст вен но сти за по с лед ст вия, свя зан ные с не пра виль ным ис поль зо ва ни ем ин фор ма ции.
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