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b2%!%е =*23=ль…%е …=C!="ле…,е %“…%"=…% …= ,ƒ3че…,, , ,“C%льƒ%"=…,, C!%2,"%л3че"/. “"%L“2" -л=гелл,…=. 
b  …=“2% ?ее "!ем  " м,!е “3?е“2"3е2 %д,… -л=гелл,…%“…%"=……/L C!еC=!=2 # .…2%л,м%д (Cleveland BioLabs, 
qx`),  !=д,%ƒ=?,2…=  .--е*2,"…%“2ь *%2%!%г% ,ƒ3че…= " .*“Cе!,ме…2=. …= м/ш=. , C!,м=2=.. b  %Kƒ%!е 
=…=л,ƒ,!3ю2“  C!ед“2="ле……/е !=ƒ…/м, ="2%!=м, д=……/е % "%ƒм%›…/. ме.=…,ƒм=. !=д,%ƒ=?,2…%г% деL“2",  
.…2%л,м%д= *=* =г%…,“2= TLR5,   = 2=*›е !еƒ3ль2=2/ ,““лед%"=…,L,  “",де2ель“2"3ю?,е % C%2е…ц,=ле -л=гел-
л,…%“…%"=……/. C!еC=!=2%" *=* " “л3ч=е %Kл3че…,  K%льш,м, д%ƒ=м, !=д,=ц,,,   2=* , дл  “…,›е…,  C%K%ч…/. 
.--е*2%" л3че"%L 2е!=C,, 3 %…*%л%г,че“*,. K%ль…/.. 
Êëþ÷åâûå ñëîâà: -л=гелл,…, "=*ц,…/, =дAю"=…2, ,мм3…%ге…, !=д,%ƒ=?,2…=  .--е*2,"…%“2ь, .…2%л,м%д, 
-л=гелл,…%“…%"=……/е C!еC=!=2/. 

This article reviews modern scientific literature devoted to the study of the biological activity of flagellin to develop 
on its basis new effective medicines. One of the most promising areas of research   is the use of recombinant flagellin 
as adjuvant in vaccines against the causative agents of different infectious diseases first of all against influenza. The 
characteristics of the recent flagellin containing vaccines and data on immunogenicity studies of new hybrid molecules 
are presented. Several influenza vaccines developed by VaxInnate Corporation (USA) undergo different phases of 
clinical trials. The effectiveness of Russian influenza vaccines (Russian Institute of influenza) is currently being studied 
in animals. The second most important direction is based on the study and use of radioprotective properties flagellin. 
Currently in the world there is one flagellin based drug entolimod (Cleveland BioLabs, USA), which  radioprotective 
efficiency was studied in experiments on mice and primates. The overview analyzed the study of the mechanisms of 
the radioprotective action of flagellin based drugs as a TLR5 agonists presented by different authors. Also results of 
researches proving the potential of flagellin and its derivatives as radiation countermeasure agents are reviewed. 
Key words: flagellin, vaccine, adjuvant, immunogenic, radioprotective efficacy, entolimod, flagellin based drugs. 
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Ââåäåíèå. b C%“лед…,е г%д/ " !=ƒл,ч…/. %K-
л=“2 . мед,ц,…/ ƒ…=ч,2ель…% "%ƒ!=“2=е2 ,…2е!е“ * 
“емеL“2"3 Kел*%" -л=гелл,…%" [1$5] # Cе!",ч…/м 
“2!3*23!…/м *%мC%…е…2=м K=*2е!,=ль…/. ›г3-
2,*%", %“…%"…=  -3…*ц,  *%2%!/., *=* “ч,2=л%“ь 
д%лг%е "!ем , ƒ=*люч=е2“  " %Kе“Cече…,, д",›е…,  
, .ем%2=*“,“= C!%“2еLш,.. nд…=*% …е 2=* д="…% 
K/л% 3“2=…%"ле…%, ч2% -л=гелл,… “л3›,2 "=›…/м 
-=*2%!%м ",!3ле…2…%“2, K=*2е!,L, 3ч=“2"3  " -%!-
м,!%"=…,, !е=*ц,, %!г=…,ƒм= .%ƒ ,…= …= "…ед!е-
…,е C=2%ге…%",  "л  “ь м%?…/м =*2,"=2%!%м "!%›-
де……%г% , =д=C2,"…%г% ,мм3……%г% %2"е2=. 

qC%“%K…%“2ь -л=гелл,…= ,…,ц,,!%"=2ь "!%›-
де……/L ,мм3…,2е2 "Cе!"/е K/л= 3“2=…%"ле…= 
F. Ciacci-Woolwine , “%="2. (1998), %K…=!3›,"ш,м, 
…= *3ль23!е C!%м%…%ц,2%" чел%"е*=, ч2% -л=гелл,… 
г!=м%2!,ц=2ель…/. K=*2е!,L  "л е2“  C%2е…ц,=ль-
…/м ,…д3*2%!%м “,…2еƒ= ц,2%*,…%" “ "/“%*%L =*-
2,"…%“2ью " “3K…=…%м%л !…%м д,=C=ƒ%…е д%ƒ [6]. 
b !=K%2е M. Vijay-Kumar , “%="2. (2006) K/л% 
C%*=ƒ=…% 3ч=“2,е -л=гелл,…= " C!% "ле…,, ",!3-
ле…2…%“2, K=*2е!,L: ,…-,ц,!%"=…,е м/шеL ш2=м-
м%м л,ше……/. ›г32,*%" K=*2е!,L Salmonella ty-
phimurium C!,"%д,л% * K%лее 2 ›ел%L *л,…,че“*%L 
*=!2,…е 2ече…,  ƒ=K%ле"=…, , чем C!, ""еде…,, 
д,*%г% ш2=мм=, %д…=*% "…32!,K!юш,……%е ""еде…,е 
-л=гелл,…= че!еƒ 2 ч C%“ле ƒ=!=›е…,  “C%“%K“2"%-
"=л% ƒ…=ч,2ель…%м3 “…,›е…,ю 2 ›е“2, ,…-е*ц,%…-
…%г% C!%це““= [7]. 

b …=“2% ?ее "!ем  ,ƒ"е“2…%, ч2% -л=гелл,…  "-
л е2“  2,C,ч…/м C=2%ге…=““%ц,,!%"=……/м м%ле*3-
л !…/м C=22е!…%м (PAMP), !=“C%ƒ…=ю?,м“  !е-
цеC2%!=м, *ле2%ч…%L C%"е!.…%“2, TLR5 (toll-like 
receptor 5) ,/,л, !ецеC2%!=м, NAIP5 (Nod-like 
receptor apoptosis-inhibitory protein-5), C!ед“2=",-
2ел м, “емеL“2"= ц,2%ƒ%ль…/. !ецеC2%!%" NLRs 
(nucleotide binding and oligomerization domain-like 
receptor). q" ƒ/"=…,е -л=гелл,…= “ TLR5 *ле2%*-
м,ше…еL (…еL2!%-,л%", м=*!%-=г%", де…д!,2…/. 
*ле2%*, Š-*ле2%*, = 2=*›е м…%г,. 2,C%" .C,2ел,-
=ль…/. *ле2%*) C!,"%д,2 * MyD88-%C%“!ед%"=……%L 
=*2,"=ц,,  де!…%г% -=*2%!= 2!=…“*!,Cц,, *=CC= 
b (NF-kB),  "л ю?ег%“  %д…,м ,ƒ %“…%"…/. !е-
г3л 2%!%" .*“C!е““,, ге…%" =…2,=C%C2%2,че“*,. 
Kел*%", Kел*%" =…2,%*“,д=…2%", C!%"%“C=л,2ель…/. 
ц,2%*,…%" , -=*2%!%" !%“2= [8, 9]. b %2л,ч,е %2 
л,г=…д%" д!3г,. 2%лл-C%д%K…/. !ецеC2%!%", 2=*›е 
“2,м3л,!3ю?,. =*2,"=ц,ю NF-kB-“,г…=ль…%г% 
C32,, %K!=ƒ%"=…,е *%мCле*“= -л=гелл,…$TLR5 
…е C!,"%д,2 * г,Cе!C!%д3*ц,, C!%"%“C=л,2ель…%-
г% ц,2%*,…= tmnα , !=ƒ",2,ю &ц,2%*,…%"%г% 
ш2%!м=[, = “2,м3л,!3е2 !=ƒ",2,е ƒ=?,2…/. !е=*-
ц,L %!г=…,ƒм=. M. Vijay-Kumar , “%="2. (2008) 
K/л% C%*=ƒ=…%, ч2% “,“2ем…%е ""еде…,е -л=гелл,…= 
м/ш=м …е 2%ль*% Kеƒ%C=“…%, …% , %*=ƒ/"=л% C!%-

2е*2%!…%е деL“2",е " %2…%ше…,, !=ƒл,ч…/. C=-
2%ге……/. "%ƒдеL“2",L # 2%*“,*=…2%", K=*2е!,L, 
",!3“%" , !=д,=ц,, [10]. o%ƒд…ее .2,м, ›е ="-
2%!=м, K/л, C!ед“2="ле…/ д=……/е, C%л3че……/е " 
%C/2=. …= м/ш=. “ …%*=32,!%"=……/м ге…%м TLR5, 
“",де2ель“2"3ю?,е % 2%м, ч2% " %2“32“2",е TLR5 
“C%“%K…%“2ь -л=гелл,…= C%2е…ц,!%"=2ь ,мм3……/L 
%2"е2 “%.!=… л=“ь, "е!% 2…%, ƒ= “че2 =*2,"=ц,, 
ц,2%ƒ%ль…%L “,“2ем/ NLRC4-,…-л=мм=“%м [11]. 
b …=“2% ?ее "!ем  ,ƒ"е“2…%, ч2% “" ƒ/"=…,е -л=гел-
л,…= ц,2%ƒ%ль…/м, !ецеC2%!=м, NAIP5 "/ƒ/"=е2 
,. %л,г%ме!,ƒ=ц,ю " NLRC4-,…-л=мм=“%м/ # 
м3ль2,C!%2е,…%"/е *%мCле*“/, %K!=ƒ%"=…,е *%-
2%!/. “л3›,2 C3“*%"/м ме.=…,ƒм%м * =*2,"=ц,, 
*=“C=ƒ=-1-“,г…=ль…%г% C32,, ,…д3*ц,, ге…%" ц,2%-
*,…%" hk-1β , hk-18 ,, " *%…еч…%м “че2е, * г,-
Kел, *ле2%* C32ем C,!%C2%ƒ= [12, 13]. 

bме“2е “ 2ем, *=* …ед="…% K/л% C%*=ƒ=…% 
" .*“Cе!,ме…2=. …= …%*=32-м/ш=. A.H. Lopez-
Yglesias , “%="2. (2014) [14], “2,м3л ц,  .*“C!е“-
“,, C!%"%“C=л,2ель…/. ц,2%*,…%" , =…2,2ел%%-
K!=ƒ%"=…,  м%›е2 %“3?е“2"л 2ь“  , " %2“32“2",, 
%“…%"…/. ,ƒ"е“2…/. !ецеC2%!%" , =д=C2е!%" 
-л=гелл,…=, ч2% м%›е2 “л3›,2ь д%*=ƒ=2ель“2"%м 
“3?е“2"%"=…,  ,…%г%, …е %C,“=……%г% !=…ее C32, 
“2,м3л ц,, -л=гелл,…%м ,мм3……%г% %2"е2=. 

l%ле*3л= -л=гелл,…= “%де!›,2 д"= "/“%*%*%…-
“е!"=2,"…/. д%ме…= (D0 , D1), “%“2="л ю?,. N- 
, q-*%…це"/е 3ч=“2*, C!%2е,…=, , це…2!=ль…/L г,-
Cе!"=!,=Kель…/L д%ме… (D2/D3), %Kе“Cеч,"=ю?,L 
“2=K,л,ƒ=ц,ю -,л=ме…2%" K=*2е!,=ль…/. ›г32,*%" 
ƒ= “че2 г,д!%-%K…/. "ƒ=,м%деL“2",L ме›д3 “3KAе-
д,…,ц=м, Kел*= [15$17]. p=“C%ƒ…="=…,е -л=гелл,-
…= !ецеC2%!=м, TLR5 %“3?е“2"л е2“  N-*%…це"/м 
3ч=“2*%м д%ме…= D1,  %K!=ƒ%"=……/м 90$97 =м,…%-
*,“л%2…/м, %“2=2*=м,. 35 =м,…%*,“л%2…/. %“2=2*%" 
q-2е!м,…=ль…%г% 3ч=“2*= C%л,CеC2,д…%L C%“лед%"=-
2ель…%“2, %2"е2“2"е……/ ƒ= “" ƒ/"=…,е -л=гелл,…= 
“ !ецеC2%!=м, NAIP5 [18]. d%ме… D2/D3 3 !=ƒ…/. 
",д%" , ш2=мм%" K=*2е!,L “3?е“2"е……% !=ƒл,ч=е2“  
*=* C% !=ƒме!3, 2=* , C% =м,…%*,“л%2…%м3 “%“2="3. 
b !=K%2=. ! д= ="2%!%" K/л% C%*=ƒ=…%, ч2% ч=-
“2,ч…%е ,л, C%л…%е 3д=ле…,е г,Cе!"=!,=Kель…%г% 
д%ме…=, = 2=*›е "“2!=,"=…,е " …ег% Kел*%"/. -!=г-
ме…2%" !=ƒл,ч…/. ,мм3…%ге…%" C!=*2,че“*, …е 
,ƒме… л% “C%“%K…%“2ь -л=гелл,…= “2,м3л,!%"=2ь 
"!%›де……/L , =д=C2,"…/L ,мм3…,2е2 [19$22]. 

q2!3*23!…/е %“%Kе……%“2, м%ле*3л/ -л=гел-
л,…=, C%ƒ"%л ю?,е *%…“2!3,!%"=2ь …= ее %“…%"е 
г,K!,д…/е Kел*,, " “%че2=…,, “ .%!%шеL Cе!е…%-
“,м%“2ью мле*%C,2=ю?,м, , "/“%*%L “C%“%K…%-
“2ью “2,м3л,!%"=2ь ,мм3……/L %2"е2 %C!едел ю2 
Cе!“Cе*2,"…%“2ь C!,ме…е…,  -л=гелл,…= " “%“2="е 
,мм3…%ге……/. C!еC=!=2%" , "=*ц,……/. *%мC%ƒ,-
ц,L. 
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“лед%"=…,L, …=C!="ле……/. …= !=ƒ!=K%2*3 …%"%г% 
C%*%ле…,  “!ед“2" .,м,че“*%L ƒ=?,2/ %2 !=д,=ц, -
%……%г% C%!=›е…, . o%л3че……/е д=……/е C%*=ƒ=л,, 
ч2% ""еде…,е !е*%мK,…=…2…%г% -л=гелл,…= (1,0 мг/
*г , 2,0 мг/*г "…32!,K!юш,……%) " *%!%2*,е “!%-
*, д% %Kл3че…,  м/шеL " д,=C=ƒ%…е д%ƒ qd70-100/30 
%Kе“Cеч,"=л% "/›,"=ем%“2ь 67$87% ›,"%2…/. 
(-=*2%! ,ƒме…е…,  д%ƒ/ “%“2=",л 1,60). n2мече…/ 
.%!%ш=  Cе!е…%“,м%“2ь м/ш=м, “,…2еƒ,!%"=……%г% 
%2ече“2"е……/м, “Cец,=л,“2=м, C!еC=!=2=, = 2=*›е 
ег% ƒ…=ч,м%е м%д,-,ц,!3ю?ее "л, …,е …= д,…=м,-
*3 , “2еCе…ь !=д,=ц,%……%-,…д3ц,!%"=……%L C%2е!, 
м=““/ 2ел= %Kл3че……/. ›,"%2…/. (!еƒ3ль2=2/ ,“-
“лед%"=…,  г%2%" 2“  * C3Kл,*=ц,,). 

Çàêëþ÷åíèå. o!%"еде……/L =…=л,ƒ “%"!еме……%L 
…=3ч…%L л,2е!=23!/ “",де2ель“2"3е2 % "%ƒ!=“2=ю-
?ем ,…2е!е“е “Cец,=л,“2%", !=K%2=ю?,. " !=ƒл,ч-
…/. %Kл=“2 . мед,ц,…/, C!е›де "“ег% ,мм3…%л%-
г,,, %…*%л%г,, , !=д,%K,%л%г,,, * C!еC=!=2=м …= 
%“…%"е K=*2е!,=ль…%г% -л=гелл,…=, “,…2еƒ,!%"=…-
…/м ме2%д=м, ге……%L ,…›е…е!,,. d=……/L ,…2е!е“ 
ƒ=*%…%ме!е…, C%“*%ль*3 K=ƒ,!3е2“  …= 3…,*=ль…%L 
K,%л%г,че“*%L =*2,"…%“2, *=* …=2,"…%г% -л=гелл,-
…=, 2=* , ег% !е*%мK,…=…2…/. C!%,ƒ"%д…/., = ,ме…-
…% “C%“%K…%“2, C!, ""еде…,, " м=л/. д%ƒ=. “2,-
м3л,!%"=2ь !=ƒ",2,е ƒ=?,2…/. !е=*ц,L %!г=…,ƒм=, 
C%"/ш=ю?,. ег% 3“2%Lч,"%“2ь * "%ƒдеL“2",ю !=ƒ-
л,ч…/. C=2%ге……/. -=*2%!%" # K=*2е!,L, ",!3“%", 
2%*“,*=…2%" , ,%…,ƒ,!3ю?ег% ,ƒл3че…, . m=,K%лее 
Cе!“Cе*2,"…/м, …=C!="ле…, м, ,““лед%"=…,L " …=-
“2% ?ее "!ем   "л ю2“  “лед3ю?,е: 

1. p=ƒ!=K%2*= "=*ц,… C!%2," ,…-е*ц,L, "/-
ƒ"=……/. !=ƒ…/м, C=2%ге…=м,, C!е›де "“ег%, C!%2," 
г!,CC=, C!, .2%м -л=гелл,… м%›е2 K/2ь ,“C%льƒ%-
"=… ,/,л, " *=че“2"е Kел*%"%г% …%“,2ел , , *=* 
=дAю"=…2. b qx` !=ƒ…/е -=ƒ/ *л,…,че“*,. ,“-
C/2=…,L 3“Cеш…% C!%.%д 2 "=*ц,…/ C!%2," г!,CC= 
VAX102, VAX125 , VAX2012Q (VaxInnate Cor-
poration); .--е*2,"…%“2ь !=ƒ!=K%2=……/. " p%““,, 

(mhh г!,CC=, q=…*2-oе2е!K3!г) "=*ц,… C!%2," 
г!,CC= " …=“2% ?ее "!ем  ,ƒ3ч=е2“  …= ›,"%2…/.. 
b=›…% %2ме2,2ь, ч2% -л=гелл,…%“…%"=……/е "=*-
ц,…/ Cе!“Cе*2,"…/ …е 2%ль*% дл  C!%-,л=*2,*, 
,…-е*ц,%……/. ƒ=K%ле"=…,L, …% , *=* =ль2е!…=2,"-
…/е “!ед“2"= 2е!=C,, ,…-е*ц,L, "/ƒ"=……/. =…2,-
K,%2,*%!еƒ,“2е…2…/м, м,*!%%!г=…,ƒм=м,. Š=*›е 
" …=“2% ?ее "!ем  ,““лед3е2“  .--е*2,"…%“2ь г,-
K!,д…/. -л=гелл,…“%де!›=?,. м%ле*3л " “%“2="е 
*%мCле*“…%L 2е!=C,, %…*%л%г,че“*,. ƒ=K%ле"=…,L. 

2. o!,ме…е…,е " *=че“2"е “!ед“2"= .,м,че“*%L 
ƒ=?,2/ %2 л3че"%г% C%!=›е…,  *=* " “л3ч=е %K-
л3че…,  K%льш,м, д%ƒ=м, !=д,=ц,,, 2=* , дл  
“…,›е…,  C%K%ч…/. .--е*2%" л3че"%L 2е!=C,, 3 
%…*%л%г,че“*,. K%ль…/.. b %“…%"е C!%2,"%л3че-
"%L .--е*2,"…%“2, -л=гелл,…= , ег% C!%,ƒ"%д…/., 
*=* =г%…,“2%" TLR5, ле›,2 “C%“%K…%“2ь %*=ƒ/-
"=2ь "л, …,е …= 2ече…,е %“…%"…/. C=2%л%г,че“*,. 
C!%це““%", C!,"%д ?,. %!г=…,ƒм * г,Kел, C%“ле 
!=д,=ц,%……%г% "%ƒдеL“2", . q2,м3л,!%"=……=  -л=-
гелл,…%м , %C%“!ед%"=……=  =д=C2е!…/м Kел*%м 
MyD88 =*2,"=ц,  NF-kB-“,г…=ль…%г% C32, C!,-
"%д,2 * ,…г,K,!%"=…,ю !=д,=ц,%……%-,…д3ц,!%"=…-
…%г% =C%C2%ƒ=, C%"/ше…,ю =*2,"…%“2, -е!ме…2%" 
=…2,%*“,д=…2…%L ƒ=?,2/ %!г=…,ƒм=, 3“,ле…,ю .*“-
C!е““,, ге…%" ц,2%*,…%", “C%“%K“2"3ю?,. “%.!=-
…е…,ю , 3“*%!е……%м3 "%““2=…%"ле…,ю *%“2…%м%ƒг%-
"%г% *!%"е2"%!е…,  , *ле2%* *,шеч…%г% .C,2ел, . 
b/“%*=  C!%2,"%л3че"=  .--е*2,"…%“2ь C!%,ƒ"%-
д…%г% -л=гелл,…= # C!еC=!=2= .…2%л,м%д (Cleve-
land BioLabs, qx`) # 3“2=…%"ле…= " м%дель…/. 
.*“Cе!,ме…2=. …= м/ш=. , C!,м=2=.; ,““лед%"=…,  
…= д%K!%"%льц=. C%*=ƒ=л, .%!%ш3ю Cе!е…%“,м%“2ь 
.…2%л,м%д= чел%"е*%м. b p%““,, (c%“mhh %“%K% 
ч,“2/. K,%C!еC=!=2%", q=…*2-oе2е!K3!г) !=ƒ!=K%-
2=…/ ме2%д,че“*,е C%д.%д/ дл  “,…2еƒ= "/“%*%-
%ч,?е……/. г,K!,д…/. Kел*%" -л=гелл,…=, *%2%!/е 
м%г32 “л3›,2ь %“…%"%L дл  !=ƒ!=K%2*, %2ече“2"е…-
…/. !=д,%C!%2е*2%!%" …%"%г% C%*%ле…, . 
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м,  ,м. q.l. j,!%"=[ ln pt; 194044, q=…*2-oе2е!K3!г, 3л. =*=д. kеKеде"=, д. 6, e-mail: 
elenmurzina@mail.ru;

Áîëåõàí Âàñèëèé Íèêîëàåâè÷ # д%*2%! мед,ц,…“*,. …=3*, д%це…2, ƒ=ме“2,2ель …=ч=ль…,*= …=3ч-
…%-,““лед%"=2ель“*%г% це…2!= tcabnr bn &b%е……%-мед,ц,…“*=  =*=дем,  ,м. q.l. j,!%"=[ ln 
pt; 194044, q=…*2-oе2е!K3!г, 3л. =*=д. kеKеде"=, д. 6;

Âåñåëîâà Îëüãà Ìèõàéëîâíà # …=3ч…/L “%2!3д…,* …=3ч…%-,““лед%"=2ель“*%L л=K%!=2%!,, (ле*=!-
“2"е……%L , .*%л%г,че“*%L 2%*“,*%л%г,,) …=3ч…%-,““лед%"=2ель“*%г% це…2!= tcabnr bn &b%е……%-ме-
д,ц,…“*=  =*=дем,  ,м. q.l. j,!%"=[ ln pt; 194044, q=…*2-oе2е!K3!г, 3л. =*=д. kеKеде"=, д. 6;

Ñèìáèðöåâ Àíäðåé Ñåìåíîâè÷ # чле…-*%!!е“C%…де…2 p`m, д%*2%! K,%л%г,че“*,. …=3*, C!%-е“-
“%!, ƒ=ме“2,2ель д,!е*2%!= C% …=3*е tcro &c%“3д=!“2"е……%г% …=3ч…%-,““лед%"=2ель“*%г% ,…“2,232= 
%“%K% ч,“2/. K,%C!еC=!=2%"[ tla` pt; 197110, q=…*2-oе2е!K3!г, 3л. o3д%›“*= , д. 7; ƒ="е-
д3ю?,L %2дел%м м%ле*3л !…%L K,%2е.…%л%г,, tcamr &h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/[; 
197376, q=…*2-oе2е!K3!г, 3л. =*=д. o="л%"=, д. 12.



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    21

rdj 543.51:616

ÌÀÑÑ-ÑÏÅÊÒÐÎÌÅÒÐÈß Â ÌÅÄÈÖÈÍÅ
1Á.Ë. Ìèëüìàí, 2È.Ê. Æóðêîâè÷

1h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, q=…*2-oе2е!K3!г, p%““, 
2h…“2,232 2%*“,*%л%г,,, q=…*2-oе2е!K3!г, p%““, 

MASS SPECTROMETRY IN MEDICINE
1B.L. Mil’man, 2I.K. Zhurkovich

1Institute of Experimental Medicine, St. Petersburg, Russia
2Institute of Toxicology, St. Petersburg, Russia

 
© Á.Ë. Ìèëüìàí, È.Ê. Æóðêîâè÷, 2017 ã. 

j!=2*% !=““м%2!е… ме2%д м=““-“Cе*2!%ме2!,че“*%г% =…=л,ƒ=, C!ед“2="ле… %Kƒ%! ег% C!,ме…е…,  " 
мед,ц,…“*,. ,““лед%"=…, . , *л,…,че“*%L д,=г…%“2,*е. nK“3›д=е2“  %C!еделе…,е K,%м=!*е!%". u=-
!=*2е!,ƒ3ю2“  %Kл=“2, д,=г…%“2,*,, " *%2%!/. м=““-“Cе*2!%ме2!,  ,г!=е2 ƒ…=ч,2ель…3ю !%ль: =…=л,ƒ 
"/д/.=ем%г% "%ƒд3.=, “*!,…,…г  …%"%!%›де……/., ,де…2,-,*=ц,  м,*!%%!г=…,ƒм%", .…д%*!,…%л%г, ,  ле-
*=!“2"е……=  2е!=C, , м=!*е!…/е CеC2,д/ , Kел*,, м=““-“Cе*2!%ме2!,че“*=  ",ƒ3=л,ƒ=ц, . 
Êëþ÷åâûå ñëîâà: м=““-“Cе*2!%ме2!, ,  .!%м=2%г!=-,  # м=““-“Cе*2!%ме2!, ,  *л,…,че“*=  д,=г…%“2,*=, 
K,%м=!*е!/,  ме2=K%л%м,*=,  C!%2е%м,*=. 

Techniques of mass spectrometric analyses are briefly considered,  its fields of application in medical research and 
clinical diagnostics are reviewed. The determination of biomarkers is discussed. The fields of diagnostics in 
which mass spectrometry plays an important role, namely, human breath analysis, newborn screening, identification 
of microorganisms, endocrinology, drug therapy,  peptide and protein markers, and mass spectrometric visualization, 
are characterized. 
Key words: mass spectrometry, chromatography # mass spectrometry, clinical diagnostics, biomarkers, 
metabolomics,  proteomics. 

Ââåäåíèå. o!%г!е““ " мед,ц,…е “" ƒ=… “ “%K-
“2"е……/м, …=3ч…/м, ,““лед%"=…, м, , 3“Cе.=м, 
" д!3г,. …=3ч…/. , 2е.…%л%г,че“*,. %Kл=“2 .. mе-
м=л3ю !%ль ,г!=е2 !=ƒ",2,е ме2%д%" .,м,че“*%г% 
(K,%.,м,че“*%г%) =…=л,ƒ=. `…=л,2,че“*,е ме2%-
д/ …еƒ=ме…,м/ " K,%.,м,, , .*“Cе!,ме…2=ль…%L 
мед,ц,…е дл  3“2=…%"ле…,  C!,!%д/ (,де…2,-,-
*=ц,,) , %C!еделе…,  *%л,че“2"= K,%л%г,че“*, 
"=›…/. “%ед,…е…,L (K,%м=!*е!%"), 3ч=“2"3ю?,. 
" C!%це““=. ›,ƒ…еде 2ель…%“2,, “" ƒ=……/. “ %“%-
K/м, -,ƒ,%л%г,че“*,м, “%“2% …, м, ›,"/. %!-
г=…,ƒм%", C%*=ƒ/"=ю?,. "%ƒм%›…%“2, C% "ле…,  
,л, …=л,ч,е 3 …,. 2е. ,л, ,…/. ƒ=K%ле"=…,L, 
.=!=*2е!,ƒ3ю?,. %“%Kе……%“2, ,. C!%2е*=…, , C%-
ƒ"%л ю?,. C!%"е“2, ,. д,=г…%“2,*3. q!ед, ме-
2%д%" .,м,че“*%г% (-,ƒ,*%-.,м,че“*%г%) =…=л,ƒ= 
…= Cе!"/е !%л, "/д",…3л=“ь м=““-“Cе*2!%ме2!,  
(lq). }2%2 ме2%д .=!=*2е!,ƒ3е2“  "/“%*%L ч3"-
“2",2ель…%“2ью (“C%“%K…%“2ью %K…=!3›,"=2ь 
м=л/е *%л,че“2"= K,%.,м,че“*,. “%ед,…е…,L, 
ме…ее 10$12 г), “еле*2,"…%“2ью (“C%“%K…%“2ью !=ƒ-

л,ч=2ь C%.%›,е C% “2!3*23!е , “"%L“2"=м “%ед,-
…е…, ) , 2%ч…%“2ью *%л,че“2"е……%г% %C!еделе…,  
(д%“2,›,м=  %2…%“,2ель…=  C%г!еш…%“2ь …е K%лее 
…е“*%ль*,. C!%це…2%"). b C%“лед…,е г%д/ ,ме……% 
K,%л%г,  , мед,ц,…= C!ед“2="л ю2 “%K%L гл="…/е 
%Kл=“2, C!,л%›е…,  lq, C!,чем ,“2%!,  *л,…,-
че“*%L lq …=“ч,2/"=е2 3›е K%лее 2!е. де“ 2,-
ле2,L [1]. 

b …=“2% ?еL “2=2ье д=…= *!=2*=  .=!=*2е!,-
“2,*= lq , C!ед“2="ле… %Kƒ%! мед,ц,…“*,. C!,-
ме…е…,L .2%г% ме2%д=. 

Öåëü ðàáîòû: C!ед%“2=",2ь ,““лед%"=2ел м , 
C!=*2,*3ю?,м "!=ч=м !=ƒл,ч…/. мед,ц,…“*,. 
“Cец,=ль…%“2еL …=ч=ль…/е “"еде…,  % ме2%де lq 
“ 3че2%м Cе!“Cе*2," ег% ,“C%льƒ%"=…, . a%лее C%л-
…/е “"еде…,  % мед,ц,…“*%L lq м%›…% …=L2, 
" *…,г=. [2, 3], %Kƒ%!е ="2%!%" [4] , д"3. …ед="…,. 
“Cец,=л,ƒ,!%"=……/. "/C3“*=. ›3!…=л%" Clinical 
Chemistry [5] , Trends in Analytical Chemistry [6].

Ïðèíöèïû ìàññ-ñïåêòðîìåòðèè. l=““= м%-
ле*3л , ,. %2дель…/. -!=гме…2%" # "=›…=  .=-
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2=м, , ле*=!“2"=м, (FDA, qx`) 2=*›е …=ч=-
л% 3дел 2ь "…,м=…,е "%C!%“=м *л,…,че“*%L lq, 
…=ч,…=  “ !ег3л,!%"=…,  C!%цед3! %C!еделе…,  
2=*!%л,м3“= (,мм3…%деC!е““=…2), “*!,…,…г= …%-
"%!%›де……/. , ,де…2,-,*=ц,, м,*!%%!г=…,ƒм%" 
[60]. dе“ 2*, %2!=K%2=……/. *л,…,че“*, %!,е…2,-
!%"=……/. =…=л,2,че“*,. C!%2%*%л%" C%ме?е…/ " 
*…,г3 [3]. 

Ïðàêòèêà ÌÑ. l=““-“Cе*2!%ме2!/ , .!%м=-
2%м=““-“Cе*2!%ме2!/ # д%!%г,е C!,K%!/, ,. “2%-
,м%“2ь “%“2="л е2 де“ 2*, мл…. !3KлеL. o%*3C*%L 
C!,K%!%", %д…=*%, !=“.%д/, …е %г!=…,ч,"=ю2“ . 
mе%K.%д,м/ C%“2% ……%е “е!",“…%е %K“л3›,"=…,е 
м=““-“Cе*2!%ме2!%", ,. !ем%…2, ƒ=*3C*= …е%K.%д,-
м/. м=2е!,=л%" , !е=*2,"%" , 2.д. q%%2"е2“2"3ю-
?,е !=“.%д/ C!, C%л…%L ƒ=г!3ƒ*е C!,K%!%" м%г32 
“%“2="л 2ь 40% %2 ,. Cе!"%…=ч=ль…%L “2%,м%“2, 
[61]. aеƒ .2,. ƒ=2!=2, C% *!=L…еL ме!е, ,. ч=“2,, 
C!,K%!/ Cе!е“2=ю2 !=K%2=2ь, , “3?е“2"%"=…,е 
lq л=K%!=2%!,, 2е! е2 “м/“л. 

mе%K.%д,м=  “%“2="…=  ч=“2ь -3…*ц,%…,!%-
"=…,  lq л=K%!=2%!,, # C%дг%2%"*= C!%K, 2.е. 
"/деле…,е, …=C!,ме! .*“2!=*ц, , =…=л,ƒ,!3ем/. 
“%ед,…е…,L ,ƒ ,“.%д…/. K,%%K!=ƒц%" " ,…д,",-
д3=ль…%м ",де ,л, " “%“2="е ме…ее “л%›…/. “ме-

“еL. o%.2%м3 …е,ƒKе›…% “%ƒд=…,е .,м,че“*%L 
C%дл=K%!=2%!,,; !=“.%д/ …= …ее 2=*›е …е%K.%-
д,м% Cл=…,!%"=2ь. )=“2,ч…%, …% …е C%л…%“2ью, 
!%ль C!%K%C%дг%2%"*, ,г!=ю2 .!%м=2%г!=-,че-
“*,е “,“2ем/ …= ".%де " м=““-“Cе*2!%ме2!. h. 
…е2 " “л3ч=е l`kdh (, …%"/. lq “,“2ем 
“ ,%…,ƒ=ц,еL …= "%ƒд3.е, “м. "/ше), …% .2% …е 
 "л е2“  C!е,м3?е“2"%м C!, де2=ль…%м =…=л,ƒе 
“л%›…/. “ме“еL. 

Çàêëþ÷åíèå. b %Kƒ%!е !=““м%2!е…% “%"!еме…-
…%е “%“2% …,е мед,ц,…“*%L lq, %“…%"/ .2%г% 
ме2%д=, C!,ме…е…,е " …=3ч…%-мед,ц,…“*,. ,““ле-
д%"=…, . ,, гл="…%е, " *л,…,че“*%L д,=г…%“2,*е. 
r*=ƒ=…/ %“…%"…/е !е=л,ƒ3ем/е C!е,м3?е“2"= ме-
2%д=: "/“%*=  ч3"“2",2ель…%“2ь , “Cец,-,ч…%“2ь/
“еле*2,"…%“2ь %C!еделе…, , "/“%*=  2%ч…%“2ь *%-
л,че“2"е……%г% =…=л,ƒ=. a3д3?ее C!,ме…е…,  lq 
" мед,ц,…е “" ƒ=…% “ C!е%д%ле…,ем %г!=…,че…,L 
.2%г% ме2%д=: …е%K.%д,м% 3деше"ле…,е C!,K%!%", 
3C!%?е…,е , ="2%м=2,ƒ=ц,  C!%цед3! C!%K%C%дг%-
2%"*, , д!. d!3г=  “2%!%…= "%C!%“= # 3"ел,че-
…,е Kюд›е2%" *л,…,че“*,. л=K%!=2%!,L , “%"е!-
ше…“2"%"=…,е %K!=ƒ%"=…,  "!=чеL. 0еле“%%K!=ƒе… 
C%“2% ……/L ме›C!%-е““,%…=ль…/L д,=л%г "!=чеL 
, .,м,*%". 
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THE RIGHT VENTRICULAR CARDIOHEMODYNAMICS 
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I j%лле*2," ="2%!%", 2017 г. 

b  %Kƒ%!е !=““м%2!е…/ ме.=…,ƒм/ ,ƒме…е…,L *=!д,%гем%д,…=м,*, C!="%г% ›ел3д%ч*= , ме2%д/ %це…*, 
“%*!=2,м%“2, м,%*=!д= " 3“л%", . .!%…,че“*%L 2!%мK%.мK%л,че“*%L лег%ч…%L г,Cе!2е…ƒ,,. b  3*=ƒ=……/. 
3“л%", . дл,2ель…%е C%"/ше…,е лег%ч…%г% “%“3д,“2%г% “%C!%2,"ле…,  , д="ле…,  " лег%ч…%L =!2е!,, C!,-
"%д,2 * !=ƒ",2,ю г,Cе!2!%-,, C!="%г% ›ел3д%ч*= , д,л=2=ц,, “ C%“лед3ю?,м “…,›е…,ем “%*!=2,м%“2, 
м,%*=!д=. nд…=*% ее 2%ч…%е ,ƒме!е…,е “" ƒ=…% “% ƒ…=ч,2ель…/м, ме2%д,че“*,м, “л%›…%“2 м,,  C%“*%ль*3 
" !е=ль…/. 3“л%", . де 2ель…%“2, “е!дц= ,“.%д…=  дл,…= "%л%*%… м,%*=!д= , д="ле…,е *!%", " ›ел3д%ч*е 
 "л ю2“  "ел,ч,…=м, Cе!еме……/м,. q…,›е…,е “%*!=2,м%“2, м,%*=!д= C!="%г% ›ел3д%ч*= “%C!%"%›д=е2“  
…е 2%ль*% 3ме…ьше…,ем -!=*ц,, "/K!%“=,   …% , !=ƒ",2,ем д,=“2%л,че“*%L д,“-3…*ц,,. oе!“Cе*2,"…/м, 
…=C!="ле…, м, ,““лед%"=…,L “лед3е2,  C%-",д,м%м3,  “ч,2=2ь !=ƒ!=K%2*3 …%"/. *!,2е!,е" %це…*, “%*!=2,-
м%“2, м,%*=!д= , д,=“2%л,че“*%L -3…*ц,, C!="%г% ›ел3д%ч*= C!, м%дел,!%"=…,, .!%…,че“*%L 2!%мK%.м-
K%л,че“*%L лег%ч…%L г,Cе!2е…ƒ,, …= ›,"%2…/.,  = 2=*›е д=ль…еLшее !=ƒ",2,е ме2%д%" ..%*=!д,%г!=-,, , 
.ле*2!%*=!д,%г!=-,, "/“%*%г% !=ƒ!еше…,  " *л,…,че“*%L C!=*2,*е.
Êëþ÷åâûå ñëîâà: .!%…,че“*=  2!%мK%.мK%л,че“*=  лег%ч…=  г,Cе!2е…ƒ, , …ед%“2=2%ч…%“2ь C!="%г% 
›ел3д%ч*=,  *=!д,%гем%д,…=м,*=,  “%*!=2,м%“2ь м,%*=!д=,  д,=“2%л,че“*=  д,“-3…*ц, .

In the review we have discussed the mechanisms of the right ventricular cardiohеmodynamic changes and methods 
of the evaluation of the myocardial contractility following chronic thromboеmbolic pulmonary hypertension. In this 
condition the long-term elevating of the pulmonary vascular resistance causes the development of the right ventricular 
hypertrophy and its dilatation with  the decreasing of the myocardial contractility. However,  the accurate and precise 
measurеment of the right ventricular contractility rеmains the unsolved problеm, because in intact cardiovascular systеm 
the preload and afterload of the heart are variable parameters. The decreasing of the right ventricular contractility 
leads not only to the diminution of the ejection fraction, but also to the development of the cardiac diastolic dysfunction. 
Obviously, the perspective directions of the future investigations could be the elaboration of the new methods of the 
estimation of the right ventricular contractility and diastolic function following modeling of the chronic thromboеmbolic 
pulmonary hypertension in animals and future development of the echocardiography and high frequency electrocardi-
ography methods in clinical practice.
Key words: chronic thromboеmbolic pulmonary hypertension, right ventricular failure, cardiohеmodynamics, 
myocardial contractility,  diastolic dysfunction.

Ââåäåíèå. u!%…,че“*=  2!%мK%.мK%л,че“*=  
лег%ч…=  г,Cе!2е…ƒ,  # C=2%л%г, , %K3“л%"ле…-
…=  .!%…,че“*%L %**люƒ,еL ,л, “2е…%ƒ%м лег%ч…%-

г% =!2е!,=ль…%г% !3“л= C%“ле Cе!е…е“е……%L 2!%м-
K%.мK%л,, лег%ч…/. =!2е!,L [1$12]. mе“м%2!  …= 
2%, ч2% "е!% 2…%“2ь !=ƒ",2,  .!%…,че“*%L 2!%мK%-
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…,. K3де2 …,ƒ*,м. }2% %K3“л%"ле…% 2ем, ч2% м,-
%*=!д %Kл=д=е2 2=* …=ƒ/"=ем/м, " ƒ*%-3C!3г,м, 
“"%L“2"=м,. }*“Cе!,ме…2/, C!%"еде……/е …= %“2=-
…%"ле……%м “е!дце, C%*=ƒ=л,, ч2% …=C! ›е…,е " 
“2е…*е ›ел3д%ч*%" ƒ=",“,2 …е 2%ль*% %2 %KAем= 
*!%",, …% , %2 “*%!%“2, ,. …=C%л…е…,  [22]. b ƒ-
*%-3C!3г,е “"%L“2"= м,%*=!д= C!,"%д 2 * “…,-
›е…,ю ег% ›е“2*%“2,, %“%Kе……% "% "!ем  -=ƒ/ 
K/“2!%г% …=C%л…е…,  C!="%г% ›ел3д%ч*=, ч2% “C%-
“%K“2"3е2 3ме…ьше…,ю *%…еч…%-д,=“2%л,че“*%г% 
д="ле…, . b/!=›е……=  …ел,…еL…%“2ь “%%2…%ше-
…,L C%*=ƒ=2елеL *%…еч…%-д,=“2%л,че“*%е д="ле…,е 
, *%…еч…%-д,=“2%л,че“*,L %KAем д=›е " …%!ме 
“3?е“2"е……% ƒ=2!3д… е2 %це…*3 д,=“2%л,че“*%L 
-3…*ц,, “е!дц= [22]. bме“2е “ 2ем C!, 3"ел,-
че…,, &›е“2*%“2,[ м,%*=!д=, ч2% ,мее2 ме“2%, 
…=C!,ме!, C!, ег% г,Cе!2!%-,,, д=›е C!, …,ƒ-
*,. "ел,ч,…=. *%…еч…%-д,=“2%л,че“*%г% %KAем= 
›ел3д%ч*%" %2меч=е2“  !еƒ*%е C%"/ше…,е *%…еч-
…%-д,=“2%л,че“*%г% д="ле…,  " ,. C%л%“2 . [24]. 
b “,л3 “*=ƒ=……%г%, C!, %це…*е д,=“2%л,че“*%L 
-3…*ц,, C!ед“2="л е2“  целе“%%K!=ƒ…/м 3ч,-
2/"=2ь д,…=м,че“*,е .=!=*2е!,“2,*, ,ƒме…е…,  
%2…%ше…,  &д="ле…,е-%KAем[. }2%, C%-",д,м%м3, 
м%›…% ,ƒ3ч=2ь C!, ,ƒме…е…, . C!ед- , C%“2…=-
г!3ƒ*, C!="%г% “е!дц= " м%дел . .!%…,че“*%L 
2!%мK%.мK%л,че“*%L г,Cе!2е…ƒ,, …= ›,"%2…/.. 
b *л,…,че“*%L C!=*2,*е д,=“2%л,че“*,е C%*=ƒ=-
2ел, C!="%г% ›ел3д%ч*= %C!едел ю2“ , " %“…%"-
…%м, ме2%д=м, ..%*=!д,%г!=-,, [25$27]. o!, 
!ег,“2!=ц,, C%2%*= *!%", че!еƒ 2!,*3“C,д=ль…/L 
*л=C=… %C!едел ю2“  "%л…= e # !=……ее …=C%л-
…е…,е C!="%г% ›ел3д%ч*=, , "%л…= ` # C%ƒд-
…ее …=C%л…е…,е, “%%2"е2“2"3ю?=  “,“2%ле C!="%-

г% C!ед“е!д, . b …%!ме “%%2…%ше…,е e/̀  %*%л% 
1 ,л, K%льше. qч,2=е2“ , ч2% % д,=“2%л,че“*%L 
д,“-3…*ц,, “",де2ель“2"3е2 C!е%Kл=д=…,е "%л…/ 
` (e/̀  < 1) [25$27]. nд…=*% "! д л, м%›…% 
“ч,2=2ь д%“2=2%ч…/м дл  .=!=*2е!,“2,*, д,=“2%-
л,че“*%L д,“-3…*ц,, 2%ль*% %д,… .2%2 ,…де*“. 

Âûâîäû
1. C…,›е…,е “%*!=2,м%“2, м,%*=!д= C!="%г% 

›ел3д%ч*= C!, .!%…,че“*%L 2!%мK%.мK%л,че“*%L 
лег%ч…%L г,Cе!2е…ƒ,, “%C!%"%›д=е2“  !ем%дел,-
!%"=…,ем м,%*=!д= , !=ƒ",2,ем д,=“2%л,че“*%L 
д,“-3…*ц,,. 

2. Š%ч…%е ,ƒме!е…,е "ел,ч,…/ “%*!=2,м%“2, 
м,%*=!д= C!="%г% ›ел3д%ч*= “" ƒ=…% “% ƒ…=ч,-
2ель…/м, ме2%д,че“*,м, “л%›…%“2 м,, C%“*%ль-
*3 " !е=ль…/. 3“л%", . де 2ель…%“2, “е!дц= ег% 
…=г!3ƒ%ч…/е .=!=*2е!,“2,*, (,“.%д…=  дл,…= "%-
л%*%…, д="ле…,е *!%", " ›ел3д%ч*=.)  "л ю2“  
"ел,ч,…=м, Cе!еме……/м,. b/!=›е……=  …ел,…еL-
…%“2ь “%%2…%ше…,L C%*=ƒ=2елеL *%…еч…%-д,=“2%л,-
че“*%е д="ле…,е , *%…еч…%-д,=“2%л,че“*,L %KAем 
“3?е“2"е……% ƒ=2!3д… е2 %це…*3 д,=“2%л,че“*%L 
-3…*ц,, “е!дц= " 3*=ƒ=……/. 3“л%", .. 

3. oе!“Cе*2,"…/м, …=C!="ле…, м, ,““лед%-
"=…,L “лед3е2, C%-",д,м%м3, “ч,2=2ь !=ƒ!=K%2*3 
…%"/. *!,2е!,е" %це…*, “%*!=2,м%“2, м,%*=!д= 
, д,=“2%л,че“*%L -3…*ц,, C!="%г% ›ел3д%ч*= 
C!, м%дел,!%"=…,, .!%…,че“*%L 2!%мK%.мK%л,че-
“*%L лег%ч…%L г,Cе!2е…ƒ,, …= ›,"%2…/., = 2=*›е 
д=ль…еLшее !=ƒ",2,е ме2%д%" ..%*=!д,%г!=-,, , 
.ле*2!%*=!д,%г!=-,, "/“%*%г% !=ƒ!еше…,  " *л,-
…,че“*%L C!=*2,*е.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà 
ÐÔÔÈ 15-07-03705.

Ëèòåðàòóðà

1. Êðàõìàëîâà E.Î. u!%…,че“*=  C%“2.мK%л,че“*=  лег%ч…=  г,Cе!2е…ƒ, . Šе!=Cе"2,че“*,е =“Cе*-
2/ // qе!це"= …ед%“2=2…i“2ь. 2010. № 1. q. 45$61. [Krachmalova E.O. Chronic thromboembolic pulmo-
nary hypertension. The Therapeutics aspects, Serceva Nedostatnist. 2010. No 1. pp. 45$61.]

2. tлеK%л%г, : p3*%"%д“2"% дл  "!=чеL / C%д !ед. b.q. q="елье"=. l: lед,ц,…=, 2001. 664 “. 
[Phlebology: Handbook for Physicians. Editor: V.S. Saveliev. Moscow: Medicine, 2001. 664 p.]

3. Øîñòàê Í.À., Êëèìåíêî À.À., Äåìèäîâà Í.À., Íîâèêîâ È.Â. o=2%ге…е2,че“*,е ме.=…,ƒм/ , 
C!,…ц,C/ лече…,  .!%…,че“*%L 2!%мK%.мK%л,че“*%L лег%ч…%L г,Cе!2е…ƒ,, // p=ц,%…=ль…=  -=!м=*%-
2е!=C,  " *=!д,%л%г,,. 2011. Š. 7, № 2. q. 199$203. [Shostak N.A., Klimenko A.A., Demidova N.A., 
Novikov I.V. Pathogenic mechanisms and principles of the treatment of the chronic thromboembolic pulmonary 
hypertension, Rational Pharmacotherapy in the cardiology. 2011. Vol. 7. No 2. pp. 199$203.]

4. Auger W.R., Fedullo P.F. Chronic thromboembolic pulmonary hypertension // Sem. Resp. Crit. Care 
Med. 2009. Vol. 30. N% 3. P. 471$483.

5. Dartevelle P., Fadel E., Mussot S. Chronic thromboembolic pulmonary hypertension // Eur. Respir. 
J. 2004. Vol. 23. N% 5. P. 637$648.

6. Dentali F., Donadini M., Gianni M. Incidence of chronic pulmonary hypertension in patients with 
previous pulmonary embolism // Thromb Res. 2009. Vol. 124. N% 3. P. 256$258.

7. Dixon J.E., King M.A. Chronic Thromboembolic Pulmonary Hypertension // New Engl. J. Med. 
2001. Vol. 235. N% 1. P. 344$644.



40 ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2

8. Fedullo P.F., Auger W.R., Kerr K.M., Rubin L.J. Chronic thromboembolic pulmonary hypertension 
// New Engl. J. Med. 2001. Vol. 345. N% 4. P. 1465$1472.

9. Galie N., Palazzini M., Leci E., Manes A. Current Therapeutic Approaches to Pulmonary Arterial 
Hypertension // Rev. Esp. Cardiol. 2010. Vol. 63. N% 6. P. 708$724.

10. McNeil K., Dunning J. Chronic Thromboembolic Pulmonary Hypertension (CTEPH) // Heart. 
2007. Vol. 93. P. 1152$1158.

11. Torbicki A. Pulmonary thromboembolic disease. Clinical management of acute and chronic disease// 
Rev. Esp. Cardiol. 2010. Vol. 63. N% 7. P. 832$849.

12. Wittine L.M., Auger W.R. Chronic Thromboembolic Pulmonary Hypertension // Curr. Treat. Op-
tions Cardiovasc. Med. 2010. Vol. 12. N% 2. P. 131$141.

13. Harrison A., Hatton N., Ryan J.J. The right ventricle under pressure: evaluating the adaptive and 
maladaptive changes in the right ventricle in pulmonary arterial hypertension using echocardiography (2013 
Grover Conference series) // Pulm Circ. 2015. Vol. 5. N% 1. P. 29$47.

14. Pinsky M.R. The right ventricle: interaction with the pulmonary circulation // Crit. Care. 2016. Vol. 
20. N% 8. P. 266$275.

15. Grapsa J., Dawson D., Nihoyannopoulos P. Assessment of right ventricular structure and function in 
pulmonary hypertension // J. Cardiovasc. Ultrasound. 2011. Vol. 19. N% 3. P. 115$125.

16. Matthews J.C., McLaughlin V. Acute right ventricular failure in the setting of acute pulmonary embo-
lism or chronic pulmonary hypertension: a detailed review of the pathophysiology, diagnosis, and management 
// Curr. Cardiol. Rev. 2008. Vol. 4. N% 1. P. 49$59. 

17. Naeije R., Brimioulle S., Dewachter L. Biomechanics of the right ventricle in health and disease (2013 
Grover Conference series) // Pulm Circ. 2014. Vol. 4. N% 3. P. 395$406.

18. Naeije R., Manes A. The right ventricle in pulmonary arterial hypertension // Eur. Respir. Rev. 2014. 
Vol. 134. P. 476$487.

19. Walker L.A., Buttrick P.M. The right ventricle: biologic insights and response to disease: updated. // 
Curr. Cardiol. Rev. 2013. Vol. 9. N% 1. P. 73$81.

20. t,ƒ,%л%г,  , C=2%-,ƒ,%л%г,  лег%ч…/. “%“3д%": Cе!. “ =…гл. / !ед. e.j. r.L!, d›.Š. p,"“. 
l.: lед,ц,…=, 1995. 672 c. [Translated from: Pulmonary vascular physiology and pathophysiology. Ed-
ited by E.K. Weir, J.T. Reeves. Moscow: Medicine, 1995. 672 p.]

21. Åâëàõîâ Â.È., Ïóãîâêèí À.Ï., Øàëêîâñêàÿ Ë.Í., Ðóäàêîâà Ò.Ë. n“…%"/ -,ƒ,%л%г,, “е!дц=: 
3чеK…%е C%“%K,е / C%д !ед. ̀ .o. o3г%"*,…=. qoK.: qCецk,2, 2015. 335 c. [Evlakhov V.I., Pugovkin A.P., 
Shalkovskaya L.N., Rudakova T.L. The Basic of the Physiology of the Heart, Textbook. Editor A.P. Pu-
govkin. Saint-Petersburg: SpecLit, 2015. 335 p.]

22. Èçàêîâ Â.ß., Ìàðõàñèí Â.Ñ., ßñíèêîâ Ã.Ï., Áåëîóñîâ Â.Ñ., Ïðîöåíêî Þ.Ë. b"еде…,е " K,%-
ме.=…,*3 C=““,"…%г% м,%*=!д=. l.: m=3*=, 2000. 260 “. [Isakov V.Ya., Marchasin V.S., Yasnikov G.P., 
Belousov V.S., Procenko Yu.L. The introduction in the biomechanics of the passive myocardium. Moscow: 
Nauka, 2000. 260 p.]

23. Bellofiore A., Chesler N.C. Methods for measuring right ventricular function and hemodynamic cou-
pling with the pulmonary vasculature // Ann. Biomed. Eng. 2013. Vol. 41. N% 7. P. 1384$1398.

24. Borgdorff M.A., Dickinson M.G., Berger R.M., Bartelds B. Right ventricular failure due to chronic 
pressure load: What have we learned in animal models since the NIH working group statement? // Heart 
Fail. Rev. 2015. Vol. 20. N% 4. P. 475$491.

25. Howard L.S., Grapsa J., Dawson D., Bellamy M., Chambers J.B., Masani N.D., Nihoyannopoulos P., 
Simon R. Gibbs J. Echocardiographic assessment of pulmonary hypertension: standard operating procedure 
// Eur. Respir. Rev. 2012. Vol. 125. P. 239$248.

26. Mahran Y., Schueler R., Weber M., Pizarro C., Nickenig G., Skowasch D., Hammerstingl C. Nonin-
vasive model including right ventricular speckle tracking for the evaluation of pulmonary hypertension// World 
Journ. Cardiol. 2002. Vol. 8. № 8. P. 472$480.

27. Ristow B., Ali S., Ren X., Whooley M.A., Schiller N.B. Elevated pulmonary artery pressure by 
Doppler echocardiography predicts hospitalization for heart failure and mortality in ambulatory stable coronary 
artery disease: the Heart and Soul Study // J. Am. Coll. Cardiol. 2006. Vol. 49. N% 1. P. 43$49.

28. Ãóëÿåâ Þ.Â., Çàé÷åíêî Ê.Â. }ле*2!%*=!д,%г!=-,  “"е!."/“%*%г% !=ƒ!еше…, . g=д=ч,. o!%-
Kлем/. oе!“Cе*2,"/ // a,%мед,ц,…“*=  !=д,%.ле*2!%…,*=. 2013. № 9. q. 5$15. [Gulyaev Yu.V., 
Zaytchenko K.V. The High-frequency Electrocardiography. The tasks. The problems. The perspectives, 
Biomedical Electronics. 2013. N% 9. pp. 5$15.]



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    41

29. m%"/е ме2%д/ .ле*2!%*=!д,%г!=-,,. qе!, : l,! K,%л%г,, , мед,ц,…/ / C%д !ед. q.b. c!=че-
"=, c.c. h"=…%"=, ̀ .k. q/!*,…=. l.: Šе.…%“-е!=, 2007. 552 “. [The new methods of electrocardiography. 
Series: The world of biology and medicine. Edited by S.V. Grachev, G.G. Ivanov, A.L. Sirkin. Mos“ow: 
Technosphera, 2007. 552 p.]

30. Norton G.R., Woodiwiss A.J., Gaasch W.H., Mela T., Chung E.S., Aurigemma G.P., Meyer T.E. 
Heart failure in pressure overload hypertrophy. The relative roles of ventricular remodeling and myocardial 
dysfunction // J. Am. Coll. Cardiol. 2002. Vol. 39. № 4. P. 664$671.

o%“23C,л= " !ед=*ц,ю: 31.01.2017 ã.
j%…2=*2: Åâëàõîâ Âàäèì Èâàíîâè÷, viespbru@mail.ru

Ñâåäåíèÿ îá àâòîðàõ:
Åâëàõîâ Âàäèì Èâàíîâè÷ # д%*2%! мед,ц,…“*,. …=3*, ƒ="ед3ю?,L л=K%!=2%!,еL “,“2ем…%г% , 

!ег,%…=!…%г% *!%"%%K!=?е…,  %2дел= -,ƒ,%л%г,, ",“це!=ль…/. “,“2ем ,м. j.l. a/*%"= tcamr 
&h}l[; 197376, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, 12; д%це…2 *=-ед!/ …%!м=ль…%L 
-,ƒ,%л%г,, oqoKclr ,м. =*=д. h.o. o="л%"=, q=…*2-oе2е!K3!г, 3л. kь"= Š%л“2%г%, д. 6$8, 
p=K. 2ел.: (812) 234-54-12, е-mail: viespbru@mail.ru;

Ïîÿñîâ Èëüÿ Çàëìàíîâè÷ # д%*2%! K,%л%г,че“*,. …=3*,  "ед3?,L …=3ч…/L “%2!3д…,* л=K%!=-
2%!,, “,“2ем…%г% , !ег,%…=!…%г% *!%"%%K!=?е…,  %2дел= -,ƒ,%л%г,, ",“це!=ль…/. “,“2ем ,м. 
j.l. a/*%"= tcamr &h}l[; 197376, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, 12; C!%-е““%! 
*=-ед!/ мед,ц,…“*%L !=д,%.ле*2!%…,*, q=…*2-oе2е!K3!г“*%г% г%“3д=!“2"е……%г% 3…,"е!“,2е2= 
=.!%*%“м,че“*%г% C!,K%!%“2!%е…, , q=…*2-oе2е!K3!г, 3л. a%льш=  l%!“*= , д. 67. p=K. 2ел.: 
(812) 234-93-17, е-mail: ilpoar@yandex.ru;

Îâñÿííèêîâ Âëàäèìèð Èâàíîâè÷ # д%*2%! мед,ц,…“*,. …=3*, гл="…/L …=3ч…/L “%2!3д…,* 
л=K%!=2%!,, =д=C2,"…%L !ег3л ц,, ",“це!=ль…/. -3…*ц,L %2дел= -,ƒ,%л%г,, ",“це!=ль…/. “,“2ем 
,м. j.l. a/*%"= tcamr &h}l[, 197376, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, 12, p=K. 
2ел.: (812) 234-93-17, е-mail vladovs@mail.ru;

Øàéäàêîâ Åâãåíèé Âëàäèìèðîâè÷ # д%*2%! мед,ц,…“*,. …=3*, C!%-е““%!, "!еме……% ,“C%л… -
ю?,L %K ƒ=……%“2, д,!е*2%!= tcamr &h}l[, 197376, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, 
12 p=K. 2ел. (812) 234-15-17, е-mail: evgenyshaydakov@gmail.com.



42 ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2

ÍÎÂÛÅ ÒÅÕÍÎËÎÃÈÈ

rdj 616-092.9+612.82

ÐÀÇÐÀÁÎÒÊÀ ËÅÊÀÐÑÒÂÅÍÍÎÃÎ ÑÐÅÄÑÒÂÀ ÍÀ ÎÑÍÎÂÅ 
ÏÅÏÒÈÄÍÎÃÎ ÀÍÒÀÃÎÍÈÑÒÀ Ê ÐÅÖÅÏÒÎÐÓ ÎÐÅÊÑÈÍÎÂ 
È.Â. Äóõîâëèíîâ, Í.À. Êëèìîâ, Å.À. Ôåäîðîâà, Þ.Â. Æåðåáöîâà, Å.À. ×åðíÿåâà, À.È. Îðëîâ 

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

DEVELOPMENT OF A MEDICINAL AGENT BASED ON THE 
PEPTIDE ANTAGONIST OF OREXIN RECEPTOR FOR SUPPRESSION 

OF ALCOHOL DEPENDENCE 
I.V. Duhovlinov, N.A. Klimov, E.A. Fedorova, Yu.V. Zherebcova, E.A. Chernyaeva, A.I. Orlov 

Institute of Experimental Medicine, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

0ель ,““лед%"=…, : “,…2еƒ ге…=, *%д,!3ю?ег% “*%…“2!3,!%"=……/L !=…ее ,“*3““2"е……/L Kел%* =…2%!е*“ # 
=…2=г%…,“2 !ецеC2%!= %!е*“,…= n.R1,  ,ƒ3че…,е ег% .*“C!е““,, " *ле2*=. Escherichia coli , !=ƒ!=K%2*= 
ме2%д= %ч,“2*, д=……%г% Kел*= ,ƒ л,ƒ=2%" K=*2е!,=ль…/. *ле2%*. h“C%льƒ%"=л,“ь ме2%д/ .,м,*%--е!-
ме…2=2,"…%г% “,…2еƒ= dmj, ге…е2,че“*%L ,…›е…е!,,, “еле*ц,, , .!%м=2%г!=-,че“*%L %ч,“2*, Kел*%". 
pеƒ3ль2=2/: “,…2еƒ,!%"=… ге…,  *%д,!3ю?,L Kел%* =…2%!е*“,  C%“лед%"=2ель…% C%л3че…/ “%де!›=?=  д=…-
…/L ге… Cл=ƒм,д…=  dmj  !eŠ-antorex , ш2=мм K=*2е!,L Escherichia coli BL21(peT-=ntorex) # “2=-
K,ль…/L C!%д3це…2 !е*%мK,…=…2…%г% Kел*= =…2%!е*“,   !=ƒ!=K%2=…/ ме2%д/ *3ль2,",!%"=…,  ш2=мм=-
C!%д3це…2= , .!%м=2%г!=-,че“*%L %ч,“2*, Kел*= =…2%!е*“ “ C%м%?ью %K!=2…%-=ƒ…%L , ,%…%%Kме……%L 
.!%м=2%г!=-,,. o!%,ƒ"еде…% *3ль2,",!%"=…,е C%л3че……%г% ш2=мм=-C!%д3це…2= " -е!ме…2е!е %KAем%м 
10 л,2!%". m=!=K%2=…= %C/2…=  C=!2,  Kел*= =…2%!е*“ м=““%L 480 мг  “ ч,“2%2%L 97,5%. g=*люче…,е: 
!=ƒ!=K%2=……/е ме2%д/ C!%д3*ц,, ,“*3““2"е……%г% Kел*= =…2%!е*“ " K=*2е!,=ль…/. *ле2*=. , ег% %ч,“2*, 
C%ƒ"%л ю2 …=!=K=2/"=2ь д=……/L Kел%* дл  C!%"еде…,  д%*л,…,че“*,. , *л,…,че“*,. ,“C/2=…,L. 
Êëþ÷åâûå ñëîâà: !ецеC2%! %!е*“,…=,  =…2=г%…,“2,  .*“C!е““,  " Escherichia coli, %ч,“2*= Kел*=.

The aims of the research were to synthesize gene, coding previously designed artificial protein antorex # the 
antagonist of orexins receptor OxR1,   to explore it's expression in Escherichia coli cells and to develop the 
process of this protein purification from Escherichia coli cell lysates. Methods of chemical and enzymatic  
DNA synthesis,   genetic engineering, selection and chromatography were used. The gene coding antorex 
protein was synthesized, the plasmid DNA !eŠ-antorex,  containing this gene and Escherichia coli strain 
BL21(peT-=ntorex) # the stable producer of recombinant protein antorex were obtained. Methods of 
Escherichia coli producer strain cultivation and antorex protein purification with the use of reverse-phase and 
ion-exchange chromatography was developed. Large-scale cultivation of producer strain was performed in 10L 
fermenter and the pilot lot of 480 mg of antorex protein with the purity of 97,5% was produced.
The developed methods lead to production and purification of antorex artificial protein for conducting pre-
clinical and clinical trials.  
Key words: orexin's receptor, antagonist, expression in Escherichia coli, protein purification.   

Ââåäåíèå. n!е*“,…=м, …=ƒ/"=е2“  г!3CC= ,ƒ 
д"3. …еL!%CеC2,д%": %!е*“,…= `, дл,…%L 33 =м,-
…%*,“л%2/, , %!е*“,…= a, дл,…%L 28 =м,…%*,“л%2, 
*%2%!/е “,…2еƒ,!3ю2“  “!="…,2ель…% …еK%льш%L 
C%C3л ц,еL *ле2%* л=2е!=ль…%г% г,C%2=л=м3“=, 
чь, =*“%…/ д%“2,г=ю2 C!=*2,че“*, "“е. !ег,%…%" 
м%ƒг=. hƒ"е“2…/ д"= !ецеC2%!= %!е*“,…%": n.R1 
, OxR2. n!е*“,… ` ,мее2 C!,ме!…% %д,…=*%"3ю 

=--,……%“2ь * %K%,м !ецеC2%!=м, " 2% "!ем  *=* 
%!е*“,… a !е=г,!3е2 " %“…%"…%м “ OxR2 , " 5 !=ƒ 
“л=Kее %!е*“,…= ` [1].

n“…%"…%L -3…*ц,еL %!е*“,…%"  "л е2“  C%д-
де!›=…,е “%“2% …,  K%д!“2"%"=…, . }…д%ге……=  
…е."=2*= %!е*“,…%" C!,"%д,2 * …=!*%леC“,, # 
ƒ=K%ле"=…,ю, .=!=*2е!,ƒ3ю?ем3“  …=!3ше…, м, 
ц,*л%" “…=-K%д!“2"%"=…, .
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ƒ3ль2=2=м k`k-2е“2= “%“2=",л% ме…ее 0,016 
e}/мг. 

Çàêëþ÷åíèå. q,…2еƒ,!%"=… ге…, *%д,!3ю?,L =…-
2=г%…,“2 !ецеC2%!= %!е*“,…= n.R1 (=…2%!е*“), “*%…-
“2!3,!%"=…= Cл=ƒм,д…=  dmj !eŠ-antorex, .*“C!е“-
“,!3ю?=  д=……/L Kел%*, C%л3че… “2=K,ль…/L ш2=мм 
K=*2е!,L Escherichia coli BL21(peT-antorex) # C!%-
д3це…2 !е*%мK,…=…2…%г% Kел*= =…2%!е*“, !=ƒ!=K%-
2=…/ ме2%д/ *3ль2,",!%"=…,  ш2=мм=-C!%д3це…2= 

, .!%м=2%г!=-,че“*%L %ч,“2*, Kел*= =…2%!е*“. dл  
д=ль…еLш,. ,““лед%"=…,L C%л3че…= %C/2…=  C=!2,  
Kел*= =…2%!е*“ м=““%L 480 мг “ ч,“2%2%L 97,5%. 

Ôèíàíñèðîâàíèå. d=……=  !=K%2= "/C%л…е…= 
" !=м*=. t0o &p=ƒ",2,е -=!м=це"2,че“*%L , 
мед,ц,…“*%L C!%м/шле……%“2, p%““,L“*%L tеде-
!=ц,, …= Cе!,%д д% 2020 г%д= , д=ль…еLш3ю Cе!-
“Cе*2,"3[, ш,-! &2013-2.5-14-N08-0002-007[.
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Öåëü èññëåäîâàíèÿ: ,ƒ3че…,е д,…=м,*, 3ш…%г% ш3м= 3 C=ц,е…2%" C%“ле *%.ле=!…%L ,мCл=…2=ц,, , %це…*= 
.--е*2= *%.ле=!…%L ,мCл=…2=ц,, …= "/!=›е……%“2ь 3ш…%г% ш3м=. Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. 
o!%"еде… =…=л,ƒ    !еƒ3ль2=2%" =…*е2,!%"=…,  392 C=ц,е…2%",  "/C%л…е…= %це…*= д,…=м,*, ,ƒме…е…,L 3!%"-
…  ш3м= 3 C=ц,е…2%" C%“ле *%.ле=!…%L ,мCл=…2=ц,, …= C!%2 ›е…,, C%л3г%д= " че2/!е .2=C=. Ðåçóëüòàòû.
q%гл=“…% C%л3че……/м !еƒ3ль2=2=м ,““лед%"=…, ,  “…,›е…,е 3!%"…  ш3м= " 3ш=. C!, ,“C%льƒ%"=…,, *%.ле-
=!…%г% ,мCл=…2=2= “" ƒ=…% …е “2%ль*% “ .--е*2%м г=K,23=ц,,,  *=* K/л% C!,… 2% “ч,2=2ь !=…ее,  =,   "е!% 2…ее,  
“ C! м%L .ле*2!,че“*%L “2,м3л ц,еL “л3.%"%г% …е!"= , =*3“2,че“*%L м=“*,!%"*%L. Çàêëþ÷åíèå. m=-
Kлюде…,  %Kе“Cеч,"=ю2 д%*=ƒ=2ель…3ю K=ƒ3 дл  …%"%г% C%*=ƒ=…,  * C!,ме…е…,ю *%.ле=!…%L ,мCл=…2=ц,, 
" *=че“2"е .--е*2,"…%г% лече…,  дл  C=ц,е…2%" “ %д…%“2%!%……еL гл3.%2%L , "/!=›е……/м 3ш…/м ш3м%м.
Êëþ÷åâûå ñëîâà: 3ш…%L ш3м,  *%.ле=!…=  ,мCл=…2=ц, ,  !е=K,л,2=ц, .

The aim of the study was to study the dynamics of tinnitus in patients after cochlear implantation and to assess the 
effect of cochlear implantation on the severity of tinnitus. The authors analyzed the results of the questionnaire of 
392 patients,  assessed the dynamics of changes in the degree tinnitus in patients after cochlear implantation during 
six months in four stages. The assumptions about the mechanisms of tinnitus reduction after cochlear implantation 
are made. Conclusion. According to the results of the study,  a decrease in the level of noise in the ears with the use 
of a cochlear implant is associated not so much  with  the effect of habituation, as was generally assumed earlier,  but,   
more likely,  with direct electric stimulation of the auditory nerve and acoustic masking. These observations provide 
the evidence base for a new indication  for cochlear implantation as an effective treatment for patients with unilateral 
deafness and pronounced tinnitus.
Key words: tinnitus,  ear noise,  cochlear implantation,  rehabilitation.

Ââåäåíèå. x3м " 3ш=. (rx) " …=“2% ?ее 
"!ем  C!ед“2="л е2 “%K%L “е!ьеƒ…3ю C!%Kлем3 " 
мед,ц,…е, %… C!,"%д,2 * ƒ…=ч,2ель…%м3 “…,›е-
…,ю *=че“2"= ›,ƒ…, чел%"е*=, C!еC 2“2"3е2 ,л, 
%г!=…,ч,"=е2 ег% “C%“%K…%“2, * K/2%"%L, %K?е-
“2"е……%L , C!%-е““,%…=ль…%L де 2ель…%“2, [1, 2]. 
rx ,мее2 "/“%*3ю !=“C!%“2!=…е……%“2ь , "“2!е-
ч=е2“  3 10$15% "ƒ!%“л%г% …=“еле…, , C!, .2%м 
" 1$3% “л3ч=е" …=Kлюд=е2“  2 ›ел=  -%!м= 
3ш…%г% ш3м= [3, 4]. dл  “3KAе*2,"…%L %це…*, 
3ш…%г% ш3м= ,“C%льƒ3ю2“  !=ƒл,ч…/е ме2%д/ # 

=…*е2,!%"=…,е , ",ƒ3=ль…/е =…=л%г%"/е ш*=л/, 
*%2%!/е C%ƒ"%л ю2 %це…,2ь "/!=›е……%“2ь rx, 
“!="…,2ь ег% " C!%це““е лече…,  , мед,ц,…“*%L 
!е=K,л,2=ц,, K%ль…%г% [1$3]. 

b м,!е “3?е“2"3е2 K%лее 60 ме2%д%" лече…,  
3ш…%г% ш3м= [1, 4, 5]. Š=* *=* rx  "л е2“  …е 
“=м%“2% 2ель…/м ƒ=K%ле"=…,ем, = “,мC2%м%м, .2, 
ме2%д/ " Cе!"3ю %че!едь …=C!="ле…/ …= "/ "ле-
…,е , 3“2!=…е…,е (е“л, .2% "%ƒм%›…%) “Cец,-,че-
“*,. C!,ч,… "%ƒ…,*…%"е…,  ш3м= [5$7]. m=,K%-
лее ч=“2% ,“C%льƒ3ю2“  мед,*=ме…2%ƒ…=  2е!=C, , 
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Ðèñ. 3. p=ƒ…%“2ь %це…%* 3!%"…  ш3м= …= *=›д%м .2=Cе, 
K=лл/.

Š=Kл,ц= 
Ðàçíîñòü îöåíîê óðîâíÿ øóìà íà êàæäîì 

ýòàïå, áàëëû

}2=C/ q!ед…ее ƒ…=че…,е 
(95% dh) lед,=…= (*"=!2,л,)

I$II 1,4  (1,1; 1,6) 1,0 (0,0$3,0)
II$III 1,6 (1,4; 1,8) 2,0 (0,0$3,0)
III$IV 0,7 (0,6; 0,8) 1,0 (0,0$2,0)

hƒме…е…,  C!%,“.%д,л, …= *=›д%м .2=Cе ,“-
“лед%"=…, . o=ц,е…2/ %2меч=л, “…,›е…,е 3!%"…  
ш3м= C%“ле %Cе!=ц,, " %“…%"…%м …= 1 K=лл, C%“ле 
C%д*люче…,  # …= 2 K=лл= , …= C%“лед…ем .2=Cе 
е?е …= 1 K=лл. d,“Cе!“,  %це…%* 3ме…ьш=л=“ь …= 
*=›д%м ,ƒ .2=C%". 

Š=*,м %K!=ƒ%м, …=,K%льшее ,ƒме…е…,е C!%-
,“.%д,л% " 2ече…,е Cе!"%г% ме“ ц= , 3›е C%“ле 
Cе!"%г% C%д*люче…,  “%“2=",л% " “!ед…ем 
2,9 (2,7; 3,2) K=лл= (Mn=3,0 (2,0$4,0) K=лл=), " 
C%“лед3ю?,е 6 ме“ це" # …= 0,7 (0,6; 0,8) K=лл= 
…= C%“лед…ем .2=Cе (Mn=1,0 (0,0$2,0) K=лл=). 
q2=2,“2,че“*, ƒ…=ч,м%е (p<0,05) 3ме…ьше…,е 
ш3м= " 3ш=. %2 ,“C%льƒ%"=…,  *%.ле=!…%г% ,м-
Cл=…2=2= C!% "л е2“  C%“ле Cе!"%г% C%д*люче…,  
!ече"%г% C!%це““%!=.

rме…ьше…,е 3ш…%г% ш3м= C%“ле *%.ле=!…%L 
,мCл=…2=ц,, м%›…% %KA “…,2ь …е“*%ль*,м, C!,-

ч,…=м, [5, 6, 7, 8, 17, 18]: .--е*2 C!,"/*=…, , 
.--е*2 =*3“2,че“*%L м=“*,!%"*,, C! м=  “2,м3-
л ц,  “л3.%"%г% …е!"=; !е%!г=…,ƒ=ц,  " “л3.%"/. 
ƒ%…=. *%!/ г%л%"…%г% м%ƒг=.

q%гл=“…% C%л3че……/м !еƒ3ль2=2=м ,““лед%"=-
…, , “…,›е…,е 3!%"…  ш3м= " 3ш=. C!, ,“C%льƒ%-
"=…,, *%.ле=!…%г% ,мCл=…2= “" ƒ=…% …е “2%ль*% “ 
.--е*2%м г=K,23=ц,,, *=* K/л% C!,… 2% “ч,2=2ь 
!=…ее [6, 7, 17, 18], =, "е!% 2…ее, “ C! м%L .ле*-
2!,че“*%L “2,м3л ц,еL “л3.%"%г% …е!"= , =*3“2,-
че“*%L м=“*,!%"*%L [5, 17, 19].

Çàêëþ÷åíèå. Š=*,м %K!=ƒ%м, C% !еƒ3ль2=2=м 
,““лед%"=…, , *%.ле=!…=  ,мCл=…2=ц,  %*=ƒ/"=-
е2 “2=2,“2,че“*, ƒ…=ч,м%е (p<0,05) "л, …,е …= 
"/!=›е……%“2ь C=2%л%г,че“*%г% 3ш…%г% ш3м= 3 
C=ц,е…2%" “ гл3K%*,м “…,›е…,ем “л3.= , гл3.%-
2%L. b/ "ле…%, ч2% че!еƒ 6 ме“ це" C%“ле Cе!"%г% 
"*люче…,  !ече"%г% C!%це““%!= 3 86% C=ц,е…-
2%" rx л,K% ,“чеƒ (3 18% C=ц,е…2%"), л,K% 
3ме…ьш,л“  (3 68% C=ц,е…2%"). g…=че…,е “3KA-
е*2,"…%L %це…*, rx " K=лл=. 3ме…ьш=л%“ь " 
2ече…,е "“ег% …=Kлюде…, . )е!еƒ 7 д…еL C%“ле 
,мCл=…2=ц,, “!ед…   !=ƒ…%“2ь (,ƒме…е…,е) rx 
“%“2=",л= 1,4 (1,1; 1,6) K=лл=, C!, Cе!"%м C%д*лю-
че…,, !ече"%г% C!%це““%!= “!ед…   !=ƒ…%“2ь rx 
“%“2=",л= 1,6 (1,4; 1,8) K=лл=, = че!еƒ 6 ме“ це" 
C%“ле C%д*люче…,  “!ед…   !=ƒ…%“2ь rx “%“2=-
",л= 0,7 (0,6; 0,8) K=лл=.

b “!ед…ем "/K%!%ч…/е %це…*, rx дл  "“еL 
г!3CC/ C=ц,е…2%" “…,ƒ,л,“ь %2 …=ч=л= ,““лед%"=-
…, , 2.е. д% C!%"еде…,  *%.ле=!…%L ,мCл=…2=ц,,, 
“ 5,0 (4,9; 5,2) д% 1,4 (1,3; 1,5) K=лл= че!еƒ 6 
ме“ це" C%“ле Cе!"%г% C%д*люче…,  !ече"%г% C!%-
це““%!=. b/!=›е……/L .--е*2 %2 ,“C%льƒ%"=…,  
*%.ле=!…%г% ,мCл=…2=2= …= “…,›е…,е ш3м= C!% -
",л“  " C%“ле%Cе!=ц,%……%м Cе!,%де , “!=ƒ3 C%“ле 
C%д*люче…,  !ече"%г% C!%це““%!=. 

}2, …=Kлюде…,  %Kе“Cеч,"=ю2 д%*=ƒ=2ель…3ю 
K=ƒ3 дл  …%"%г% C%*=ƒ=…,  * C!,ме…е…,ю *%.ле-
=!…%L ,мCл=…2=ц,, " *=че“2"е .--е*2,"…%г% ле-
че…,  дл  C=ц,е…2%" “ %д…%“2%!%……еL гл3.%2%L , 
"/!=›е……/м 3ш…/м ш3м%м [5, 7, 12, 17].
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I j%лле*2," ="2%!%", 2017 г. 

0ель ,““лед%"=…, : 32%ч…,2ь *л,…,*%-м%!-%л%г,че“*,е *!,2е!,, C!%г…%ƒ= ,“.%д%" лече…,  г=-
“2!%.…2е!%C=…*!е=2,че“*,. …еL!%.…д%*!,……/. %C3.%леL. hƒ3че…/ !еƒ3ль2=2/ лече…,  190 K%ль…/., 
“!ед, *%2%!/. …еL!%.…д%*!,……/е %C3.%л, C%д›ел3д%ч…%L ›елеƒ/ д,=г…%“2,!%"=…/ 3 84 (44,2%), 
!=ƒл,ч…/. %2дел%" ›ел3д%ч…%-*,шеч…%г% 2!=*2= # 3 89 (46,3%), ме2=“2=2,че“*%е C%!=›е…,е Cе-
че…, Kеƒ "/ "ле……%L л%*=л,ƒ=ц,, Cе!",ч…%L %C3.%л, # 3 17 (9,5%) K%ль…/.. r“2=…%"ле…%, ч2% 
%“…%"…/м, …еKл=г%C!, 2…/м, C!%г…%“2,че“*,м, -=*2%!=м, 2ече…,  ƒ=K%ле"=…,   "л ю2“ : "%ƒ!=“2 
C=ц,е…2= “2=!ше 60 ле2, л%*=л,ƒ=ц,  %C3.%л, " 2%л“2%L *,ш*е , C%д›ел3д%ч…%L ›елеƒе, ,…де*“ 
C!%л,-е!=2,"…%L =*2,"…%“2, (Ki-67) %C3.%л, >10%, III$IV “2=д,  %…*%л%г,че“*%г% C!%це““=. o%-
*=ƒ=…%, ч2% “3?е“2"е……/м -=*2%!%м C!%г…%ƒ= 3 K%ль…/. ге…е!=л,ƒ%"=……/м, -%!м=м, ƒ=K%ле"=…,  
 "л е2“  "%ƒм%›…%“2ь C!%"еде…,  *%мCле*“…%г% лече…, , C%ƒ"%л,"шег% 3"ел,ч,2ь мед,=…3 "/›,"=-
ем%“2, K%ль…/. …еL!%.…д%*!,……/м, %C3.%л м, " 2 !=ƒ= , …еL!%.…д%*!,……/м, *=!ц,…%м=м, " 2,7 
!=ƒ=. o%л3че……/е д=……/е “",де2ель“2"3ю2, ч2% C!, …=л,ч,, 3“2=…%"ле……/. *л,…,*%-м%!-%л%г,че-
“*,. *!,2е!,е" …еKл=г%C!, 2…%г% C!%г…%ƒ= …еL!%.…д%*!,……/. %C3.%леL целе“%%K!=ƒ…% C!%"еде…,е 
K%лее =г!е““,"…/. "=!,=…2%" лече…,  “ целью 3л3чше…,  %2д=ле……/. !еƒ3ль2=2%" лече…,  , *=че“2"= 
›,ƒ…, K%ль…/..

Êëþ÷åâûå ñëîâà: …еL!%.…д%*!,……/е %C3.%л,, *!,2е!,, C!%г…%ƒ= ƒ=K%ле"=…, , *%мCле*“…%е ле-
че…,е.

The aim of the study was to clarify clinical and morphological criteria for prediction of treatment 
outcomes gastroenteropancreatic neuroendocrine tumors. Šreatment results were analyzed in 190 patients 
with neuroendocrine tumors of the pancreas diagnosed in 84 (44,2%), various gastrointestinal tract # 
89 (46,3%), liver metastases revealed no localization of primary tumor in 17 (9,5%) of patients. It was 
determined that the main adverse prognostic factors of the disease are: patient age older than 60 years, 
tumor localization in the colon and pancreas, the index of proliferative activity (Ki-67) tumor >10%, 
III-IV stage oncologic process. It is shown that significant prognostic factor in patients with generalized 
forms of the disease is the possibility of complex treatment allowed to increase the median survival of 
patients with neuroendocrine tumors 2 times and neuroendocrine carcinomas 2,7 times. The findings 
suggest that the presence of established clinical and morphological criteria of adverse prognosis of neuro-
endocrine tumors is advisable a more aggressive treatment option to improve long-term results of treatment 
and quality of life of patients.

Key words: neuroendocrine tumors, criteria for prediction of the disease, complex treatment.
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Ââåäåíèå. c=“2!%.…2е!%C=…*!е=2,че“*,е …еL-
!% .…д% *!,……/е %C3.%л, (m}n) C!ед“2="л ю2 
“%K%L г!3CC3 ƒл%*=че“2"е……/. …%"%%K!=ƒ%"=…,L, 
!=ƒ","=ю?,.“  ,ƒ *ле2%* д,--3ƒ…%L .…д%*!,…-
…%L “,“2ем/, .=!=*2е!,ƒ3ю?,.“  ш,!%*,м “Cе*-
2!%м *л,…,че“*,. C!% "ле…,L, *%2%!/е %C!едел -
ю2“  л%*=л,ƒ=ц,еL %C3.%л,, ее -3…*ц,%…=ль…%L 
=*2,"…%“2ью , !=“C!%“2!=…е……%“2ью %…*%л%г,че-
“*%г% C!%це““= [1]. m}n “ч,2=ю2“  %2…%“,2ель-
…% !ед*%L C=2%л%г,еL “ ƒ=K%ле"=ем%“2ью 4$6 
“л3ч=е" …= 100 2/“. …=“еле…,  " г%д, “%“2="л ю-
?еL ме…ее 2% " “2!3*23!е "“е. %…*%л%г,че“*,. 
ƒ=K%ле"=…,L чел%"е*= [2]. bме“2е “ 2ем !еƒ3ль-
2=2/ .C,дем,%л%г,че“*,. ,““лед%"=…,L “",де-
2ель“2"3ю2 % C%"“еме“2…%м !%“2е ƒ=K%ле"=ем%“2, 
m}n, ч=“2%2= "/ "ле…,  *%2%!/. ƒ= C%“лед…,е 
2!, де“ 2,ле2,  3"ел,ч,л=“ь K%лее чем " 5 !=ƒ 
[3]. m}n м%г32 !=ƒ","=2ь“  " люK/. %!г=…=., 
где ,мею2“  …еL!%.…д%*!,……/е *ле2*,, %д…=*% " 
75% “л3ч=е" л%*=л,ƒ3ю2“  " ›ел3д%ч…%-*,шеч-
…%м 2!=*2е (fjŠ) , C%д›ел3д%ч…%L ›елеƒе [4]. 

o,* ƒ=K%ле"=ем%“2, m}n C!,.%д,2“  …= 
"%ƒ!=“2 50$60 ле2, C!, .2%м 3 ›е…?,… д=……/е 
…%"%%K!=ƒ%"=…,  "“2!еч=ю2“  …е“*%ль*% ч=?е, 
чем 3 м3›ч,… [5]. mе“м%2!  …= “,…2еƒ г%!м%…%" 
, K,%л%г,че“*, =*2,"…/. CеC2,д%", " 60$80% 
“л3ч=е" m}n C%д›ел3д%ч…%L ›елеƒ/ (of) 
 "л ю2“  …е-3…*ц,%…,!3ю?,м, , …е “%C!%"%-
›д=е2“  !=ƒ",2,ем *л,…,че“*,. .…д%*!,……/. 
“,…д!%м%" [6]. h C%.2%м3 ,. д,--е!е…ц,=ль…=  
д,=г…%“2,*= “ =де…%*=!ц,…%м%L of " 30$50% 
“л3ч=е" "%ƒм%›…= 2%ль*% C%“ле м%!-%л%г,че“*%-
г% ,““лед%"=…,  3д=ле……%L %C3.%л, [7]. 

j=!ц,…%,д…/L “,…д!%м !=ƒ","=е2“  3 20$
30% K%ль…/. m}n ›ел3д%ч…%-*,шеч…%г% 2!=*-
2= (fjŠ), *=* C!=",л%, C!, %C3.%л . 2%…*%L 
*,ш*, “ %Kш,!…/м ме2=“2=2,че“*,м C%!=›е…,ем 
Cече…, [8]. b “" ƒ, “ %“%Kе……%“2 м, *л,…,че“*,. 
C!% "ле…,L, д,=г…%“2,*= m}n ƒ=ч=“23ю C!ед-
“2="л е2 “3?е“2"е……/е 2!3д…%“2, , ƒ=C=ƒд/"=-
е2 …= 5$7 ле2 [9]. q3?е“2"3ю?,е %KAе*2,"…/е 
2!3д…%“2, д,=г…%“2,*, m}n C!,"%д 2 * "/ "ле-
…,ю ƒ=K%ле"=…,  …= “2=д,, ге…е!=л,ƒ=ц,, 3 50% 
K%ль…/., C!, .2%м C!,ме…е…,е д%“23C…%г% =!“е-
…=л= 2%C,че“*,. ме2%д%" ,““лед%"=…,L …е C%ƒ"%-
л е2 %C!едел,2ь л%*=л,ƒ=ц,ю Cе!",ч…%L %C3.%л, 
" 13% “л3ч=е" [3]. mе“м%2!  …= ƒл%*=че“2"е……/L 
.=!=*2е!, m}n .=!=*2е!,ƒ3ю2“  K%лее Kл=г%C!,-
 2…/м 2ече…,ем ƒ=K%ле"=…,  " %2л,ч,е %2 д!3г,. 
%C3.%леL =…=л%г,ч…/. л%*=л,ƒ=ц,L [10]. bме“2е 
“ 2ем m}n C!ед“2="л ю2 !=ƒ…%!%д…3ю г!3CC3 
…%"%%K!=ƒ%"=…,L, "*люч=ю?3ю %C3.%л, “ !=ƒл,ч-
…/м C%2е…ц,=л%м ƒл%*=че“2"е……%“2, , C!%г…%ƒ%м 
2ече…,  ƒ=K%ле"=…,  [1]. rч,2/"=  “3?е“2"3ю?,е 
*л,…,*%-м%!-%л%г,че“*,е %2л,ч,  г=“2!%.…2е!%-

C=…*!е=2,че“*,. m}n %2 д!3г,. ƒл%*=че“2"е…-
…/. …%"%%K!=ƒ%"=…,L, C!%г…%ƒ,!%"=…,е ,“.%д%" 
ƒ=K%ле"=…,  ,мее2 “3?е“2"е……%е C!=*2,че“*%е 
ƒ…=че…,е дл  ,…д,",д3=л,ƒ=ц,, лечеK…%L 2=*2,-
*,. nд…=*% д% “,. C%! %K?еC!,ƒ…=……/е *!,2е!,,, 
C%ƒ"%л ю?,е “ "/“%*%L “2еCе…ью д%“2%"е!…%“2, 
“C!%г…%ƒ,!%"=2ь ,“.%д лече…,  г=“2!%.…2е!%C=…-
*!е=2,че“*,. m}n, %2“32“2"3ю2.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. hƒ3че…/ 
!еƒ3ль2=2/ лече…,  190 K%ль…/. г=“2!%.…2е!%C=…-
*!е=2,че“*,м, m}n. nC3.%л, of д,=г…%“2,-
!%"=…/ 3 84 (44,2%) C=ц,е…2%", “!ед, *%2%!/. 
,…“3л,…%м/ # 3 40 (22,6%), …е-3…*ц,%…,!3ю-
?,е # 3 32 (16,3%), г=“2!,…%м/ # 3 9 (5,3%) 
K%ль…/. “%%2"е2“2"е……%. b “2!3*23!е m}n fjŠ 
C!е%Kл=д=л, %C3.%л, ›ел3д*=, *%2%!/е д,=г…%-
“2,!%"=…/ 3 49 (25,5%) C=ц,е…2%". m}n д!3г,. 
%2дел%" fjŠ “%“2=",л,: 2%…*%L *,ш*, # 3 25 
(13,1%), че!"е%K!=ƒ…%г% %2!%“2*= # 3 2 (1,1%), 
2%л“2%L *,ш*, # 3 7 (3,7%), C! м%L *,ш*, # 
3 5 (2,6%) K%ль…/. “%%2"е2“2"е……%. 

n2дель…3ю г!3CC3 “%“2=",л, 17 (9,5%) C=ц,е…-
2%" m}n K!юш…%L C%л%“2, “ ме2=“2=2,че“*,м C%-
!=›е…,ем Cече…,, 3 *%2%!/. д%“23C…/м, ме2%д=м, 
2%C,че“*%L д,=г…%“2,*, л%*=л,ƒ%"=2ь Cе!",ч…3ю 
%C3.%ль …е C!ед“2=",л%“ь "%ƒм%›…/м. fе…?,… 
K/л% 116 (61,1%), м3›ч,… # 74 (38,9%). b%ƒ!=“2 
K%ль…/. "=!ь,!%"=л %2 22 д% 86 ле2 , “%“2=",л " 
“!ед…ем 57,2@2,2 г%д=. q!ед, %K“лед%"=……/. I “2=-
д,  %…*%л%г,че“*%г% ƒ=K%ле"=…,  д,=г…%“2,!%"=…= 3 
43,7% K%ль…/., II “2=д,  # 3 15,8%, III “2=д,  # 
3 12,1%, IV “2=д,  # 3 28,4% %K“лед%"=……/. 
“%%2"е2“2"е……%. pеƒ3ль2=2/ м%!-%л%г,че“*%г% ,“-
“лед%"=…,  C%ƒ"%л,л, 3“2=…%",2ь …=л,ч,е m}n 
G-1 # 3 39,8%, m}n G-2 # 3 46,9%, m}j 
G-3 # 3 13,3% K%ль…/. “%%2"е2“2"е……% (2=Kл. 1). 

nK“лед%"=…,е K%ль…/. m}n "*люч=л% %це…*3 
*л,…,че“*,. C!% "ле…,L ƒ=K%ле"=…, , "/C%л…е…,е 
л=K%!=2%!…/. ,““лед%"=…,L, C!,ме…е…,е л3че"/. 
, .…д%“*%C,че“*,. ме2%д%" 2%C,че“*%L д,=г…%“2,-
*,, …=C!="ле……/. …= "/ "ле…,е %C3.%л, , %це…*3 
!=“C!%“2!=…е……%“2, %…*%л%г,че“*%г% C!%це““= [11, 
12]. j!,2е!,ем "*люче…,  " ,““лед%"=…,е K/л% 
м%!-%л%г,че“*%е C%д2"е!›де…,е …еL!%.…д%*!,…-
…%г% .=!=*2е!= …%"%%K!=ƒ%"=…,  ›ел3д%ч…%-*,-
шеч…%г% 2!=*2= , C%д›ел3д%ч…%L ›елеƒ/ " !еƒ3ль-
2=2е ,““лед%"=…,  K,%C2=2%" Cе!",ч…%L %C3.%л, , 
ме2=“2=2,че“*,. %ч=г%" Cече…, C!, …е"/ "ле……%L 
л%*=л,ƒ=ц,, Cе!",ч…%г% %C3.%ле"%г% %ч=г= [5]. 

mе-3…*ц,%…,!3ю?,е m}n of, *=* C!=",л%, 
"/ "л л, C!, %K“лед%"=…,, C% C%"%д3 =Kд%м,…=ль-
…%г% K%ле"%г% “,…д!%м=, д,“CеC“,че“*,. …=!3ше-
…,L, л,K% %…, K/л, &“л3ч=L…%L[ …=.%д*%L C!, ,…-
“2!3ме…2=ль…%м %K“лед%"=…,,. nце…*= *л,…,че“*,. 
C!% "ле…,L ƒ=K%ле"=…,  3 C=ц,е…2%" ,…“3л,…%м%L 
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.=!=*2е! ме2=“2=2,че“*%г% C%!=›е…, , …=! д3 “ 
,…де*“%м Ki-67,  "л е2“  "=›…/м C!%г…%“2,че-
“*,м -=*2%!%м , д%л›е… 3ч,2/"=2ь“  C!, %C!е-
деле…,, 2=*2,*, лече…,  K%ль…/., ч2% 2=*›е C%д-
2"е!›д=ю2 !еƒ3ль2=2/ д!3г,. ,““лед%"=…,L [50, 
51].

q3?е“2"е……/м -=*2%!%м C!%г…%ƒ= m}n  "-
л е2“  "%ƒм%›…%“2ь C!%"еде…,  C=ц,е…2=м *%м-
Cле*“…%г% лече…, , ч2% %“%Kе……% =*23=ль…% 3 
K%ль…/. !=“C!%“2!=…е……/м, -%!м=м, ƒ=K%ле"=-
…, . o!%"еде…,е *%мCле*“…%г% лече…, , "*люч=-
ю?ег% “%че2=…,е !=ƒл,ч…/. "=!,=…2%" .,!3!г,че-
“*%г% лече…,  , ле*=!“2"е……%L 2е!=C,, 3 K%ль…/. 
ме2=“2=2,че“*,м, -%!м=м, ƒ=K%ле"=…, , C%ƒ"%л,-
л% …=м 3"ел,ч,2ь мед,=…3 "/›,"=ем%“2, K%ль…/. 
m}n " 2 !=ƒ= (“ 24 д% 48 ме“) , m}j " 2,7 
!=ƒ= (“ 6,1 д% 16,5 ме“), ч2% “%гл=“3е2“  “ !е-
ƒ3ль2=2=м, д!3г,. ,““лед%"=2елеL. b ч=“2…%“2,, 
K.E. Oberg, ,ƒ3ч," !еƒ3ль2=2/ лече…,  K%ль…/. 
m}n, 3“2=…%",л, ч2% мед,=…= "/›,"=ем%“2, ле-
ч,"ш,.“  " “Cец,=л,ƒ,!%"=……%м %…*%.…д%*!,…%-
л%г,че“*%м це…2!е K/л= д%“2%"е!…% K%льше C% 
“!="…е…,ю “ 2ем, C=ц,е…2=м,, *%2%!/е леч,л,“ь 
" *л,…,*=. %K?ег% C!%-,л , “%“2="," 117 , 33 
ме“ “%%2"е2“2"е……% [4]. o!%"ед  ,ƒ3че…,е *=…це!-
!ег,“2!%" 12 е"!%CеL“*,. “2!=… Lepage , “%="2. 
"/ ",л,, ч2% "/›,"=ем%“2ь C=ц,е…2%", C%л3ч="-
ш,. лече…,е " *л,…,*=. “е"е!…%L e"!%C/, K/л= 
д%“2%"е!…% л3чше, чем 3 K%ль…/., леч,"ш,.“  " 
*л,…,*=. b%“2%ч…%L e"!%C/, “%“2="," 60,3% , 
37,6% “%%2"е2“2"е……% [18]. o%л3че……/е !еƒ3ль-
2=2/ ,““лед%"=…,  ="2%!/ %KA “… ю2 !=ƒл,ч…/м 
3!%"…ем мед,ц,…“*%L C%м%?, , "%ƒм%›…%“2ью 
C!%"еде…,  C=ц,е…2=м m}n “Cец,=л,ƒ,!%"=……%-
г% лече…,  " *л,…,*=. “е"е!…%L e"!%C/. 

b ƒ=*люче…,е …е%K.%д,м% %2ме2,2ь, ч2% г=-
“2!%.…2е!%C=…*!е=2,че“*,е m}n C!ед“2="л ю2 
ге2е!%ге……3ю г!3CC3 …%"%%K!=ƒ%"=…,L, "*люч=-
ю?3ю %C3.%л, “ !=ƒл,ч…%L л%*=л,ƒ=ц,еL, -3…*-

ц,%…=ль…%L =*2,"…%“2ью, C%2е…ц,=л%м ƒл%*=че-
“2"е……%“2,, *%2%!/е “3?е“2"е……% !=ƒл,ч=ю2“  C% 
*л,…,че“*%м3 2ече…,ю , C!%г…%ƒ3. b .2%L “" ƒ, 
C!%г…%ƒ 2ече…,  ƒ=K%ле"=…,  …е м%›е2 K/2ь д%-
“2%"е!…% %це…е… Kеƒ 3че2= "“е. *л,…,*%-м%!-
-%л%г,че“*,. %“%Kе……%“2еL m}n. mе“м%2!  …= 
м…%г%%K!=ƒ,е 3“2=…%"ле……/. *!,2е!,е" C!%г…%ƒ=, 
!еш=ю?ее ƒ…=че…,е C!,…=дле›,2 м%!-%л%г,че-
“*,. .=!=*2е!,“2,*=м m}n. o!%"еде……%е …=м, 
,““лед%"=…,е C%ƒ"%л,л% 3“2=…%",2ь, ч2% *!,2е!,-
 м, …еKл=г%C!, 2…%г% C!%г…%ƒ= ,“.%д%" лече…,  
m}n  "л ю2“ : "%ƒ!=“2 C=ц,е…2= “2=!ше 60 ле2, 
л%*=л,ƒ=ц,  %C3.%л, " 2%л“2%L *,ш*е , of, ,…-
де*“ Ki-67 %C3.%л, >10%, III$IV “2=д,  %…*%-
л%г,че“*%г% C!%це““=. mе%K.%д,м% C%дче!*…32ь, 
ч2% Kеƒ де2=л,ƒ=ц,, C!%г…%“2,че“*,. *!,2е!,е" 
, %це…*, ,. “2=2,“2,че“*%L д%“2%"е!…%“2, …е-
"%ƒм%›…% г%"%!,2ь % !е=ль…%м C!%г…%ƒе 2ече…,  
ƒ=K%ле"=…,  3 K%ль…/. m}n. mем=л%"=›…%е 
ƒ…=че…,е " %C!еделе…,, C!%г…%ƒ= 2ече…,  m}n 
C!,…=дле›,2 "%ƒм%›…%“2, C!%"еде…,  C=ц,е…2=м 
,“че!C/"=ю?ег% лече…, , ч2%  "л е2“  %“%Kе…-
…% =*23=ль…/м 3 K%ль…/. ге…е!=л,ƒ%"=……/м, 
-%!м=м, ƒ=K%ле"=…, . o%л3че……/е …=м, д=……/е 
C%д2"е!›д=ю2, ч2% лече…,е ге…е!=л,ƒ%"=……/. 
m}n " “Cец,=л,ƒ,!%"=……%м мед,ц,…“*%м це…2!е 
C%ƒ"%л е2 д%“2%"е!…% 3л3чш,2ь C%*=ƒ=2ел, "/-
›,"=ем%“2,. rч,2/"=  3“2=…%"ле……/е *л,…,*%-
м%!-%л%г,че“*,е *!,2е!,, C!%г…%ƒ= " “л3ч= . ,. 
“%че2=…, , C% *!=L…еL ме!е, %д…%г% ,ƒ *л,…,че-
“*,. , м%!-%л%г,че“*,. *!,2е!,е", C!ед“2="л е2-
“  целе“%%K!=ƒ…/м C!%"еде…,е K%лее =г!е““,"…/. 
"=!,=…2%" лече…,  “ целью 3л3чше…,  %2д=ле…-
…/. !еƒ3ль2=2%" лече…,  K%ль…/. m}n. bме“2е 
“ 2ем …е%K.%д,м/ д%C%л…,2ель…/е, %“…%"=……/е 
…= K%льшем ч,“ле C=ц,е…2%", ,““лед%"=…,  дл  
.2=C…%L %це…*, , 32%ч…е…,  C!едл%›е……/. *!,-
2е!,е" “ целью 3л3чше…,  !еƒ3ль2=2%" лече…,  , 
*=че“2"= ›,ƒ…, C=ц,е…2%". 
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b/K%! м%дель…/. ›,"%2…/. ,г!=е2 "=›…3ю !%ль " ,““лед%"=…, .,  …=C!="ле……/. …= C%…,м=…,е ме.=…,ƒм%" 
=22е…3=ц,, .%л%д%=д=C2,!%"=……/. (u`) ",!3“%" г!,CC=. u%!ь*, ш,!%*% ,“C%льƒ3ю2“  дл  ,ƒ3че…,  C=-
2%ге…еƒ= г!,CC%ƒ…%L ,…-е*ц,, , %це…*, =22е…3=ц,, u` ›,"/. г!,CC%ƒ…/. "=*ц,… (fcb). u` д%…%!/ 
=22е…3=ц,, fcb  %2л,ч=ю2“  ме›д3 “%K%L C% ч,“л3 , …=K%!3 =22е…3,!3ю?,. м32=ц,L,  ,,  .%2  "“е %…, =22е-
…3,!%"=…/ дл  .%!ь*%",  …= .2%L м%дел, “л%›…% %це…,2ь "%ƒм%›…/е !=ƒл,ч,  " 3!%"…е ,. =22е…3=ц,,. 0е-
лью ,““лед%"=…,   ",л“  C%,“* м%дел,, C%ƒ"%л ю?еL "/ ",2ь " “,“2еме in vivo 2%…*,е !=ƒл,ч,  " “2еCе…, 
=22е…3=ц,, u` ",!3“%". q=м%* л,…еL…/. м/шеL BALB/c , .%!ь*%" ƒ=!=›=л, ,…2!=…=ƒ=ль…% &д,*,м,[ , 
u` ",!3“=м, г!,CC=. b/деле…,е ",!3“%" ,ƒ …%“%"/. .%д%" ,/,л, лег*,. ƒ=!=›е……/. ›,"%2…/. C!%"%д,л, 
" !=ƒ","=ю?,.“  *3!,…/. .мK!,%…=..  &d,*,е[ ",!3“/ г!,CC= =*2,"…% !=ƒм…%›=л,“ь " "е!.…,. (bdo) 
, …,›…,. (mdo) %2дел=. !е“C,!=2%!…%г% 2!=*2= .%!ь*%". u` "=*ц,……/е ш2=мм/ , д%…%!/ =22е…3=ц,, 
32!=2,л, “C%“%K…%“2ь * !еCл,*=ц,, " mdo C!, "/!=›е……%L !еC!%д3*ц,, " bdo. b  %2л,ч,е %2 .%!ь*%", 
…= м/ш,…%L м%дел, K%лее =22е…3,!%"=……/е ",!3“/ г!,CC= !еC!%д3ц,!%"=л,“ь " mdo ме…ее =*2,"…%,  чем 
ме…ее =22е…3,!%"=……/е "=!,=…2/. )ем K%льше =22е…3,!%"=… u` ",!3“, ч2% C!е›де "“ег% %C!едел е2“  
ч,“л%м =22е…3,!3ю?,. м32=ц,L, 2ем K%льше "/!=›е…= !ед3*ц,  ег% ,…-е*ц,%……%L =*2,"…%“2, " лег*,. 
м/шеL. a/л= 3“2=…%"ле…= ƒ=*%…%ме!…%“2ь ме›д3 “2еCе…ью =22е…3=ц,, u` ",!3“%" , "/!=›е……%“2ью ,. 
!еC!%д3*ц,, " лег*,. м/шеL. }2% C%ƒ"%л е2 C%д ,…/м 3гл%м "ƒгл …32ь …= м/шеL *=* м%дель дл  ,ƒ3че…,  
",!3“%" г!,CC= , !е*%ме…д%"=2ь ,. дл  %це…*, 3!%"…  =22е…3=ц,, u` ",!3“%". 
Êëþ÷åâûå ñëîâà: м%дель…/е ›,"%2…/е дл  ,ƒ3че…,  г!,CC%ƒ…%L ,…-е*ц,,,  м/ш,,  .%!ь*,,  .%л%д%-
=д=C2,!%"=……/е ",!3“/ г!,CC=,  ›,"=  г!,CC%ƒ…=  "=*ц,…=,  =22е…3=ц, .

Animal models of influenza infection are crucial to understanding of mechanisms of attenuation of cold$adapted (ca) 
influenza viruses. Ferrets are a common model for study of pathogenesis of influenza infection and evaluation of attenu-
ation of ca live influenza vaccine (LAIV). A number of ca master donor viruses (MDVs) for LAIV exist which are 
different by number and localization of attenuating mutations. All known MDVs are attenuated for ferrets. However,  
this animal model is not sufficient to estimate detailed differences in attenuation level of different MDVs. Objective of 
the study was to search for an animal model that allows revealing in vivo subtle differences in the level of attenuation of 
different MDVs. BALB/c female mice and female ferrets were inoculated intranasally with wild-type and ca influenza 
viruses. Virus isolation from nasal turbinated or nasal washes and/or lung tissue was performed in embryonated chicken 
eggs. Wild-type influenza viruses multiplied both in upper (URT) and lower (LRT) respiratory tract of ferrets. In 
contrast,  ca LAIV strains and MDVs lost the ability to replicate in the LRT with a pronounced reproduction in URT. 
Unlike ferrets,  on a mouse model,  more attenuated influenza viruses reproduced in the LRT less actively than less at-
tenuated variants. More attenuated ca viruses,   which contains more attenuating mutations,  demonstrated lower infectious 
titers in mice LRT compared t o less attenuated viruses. A correlation between attenuation level of ca viruses and the 
severity of their reproduction in the mice lungs was established. This finding allows us to consider mice as a model for 
studying the level of attenuation of ca influenza viruses.
Key words: animal models for study of influenza,  mice,  ferrets,   cold-adapted influenza viruses,  live attenuated 
influenza vaccine,  attenuation. 
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Ââåäåíèå. g=!=›е…,е чел%"е*= ",!3“%м г!,CC= 
C!,"%д,2 * !е“C,!=2%!…%м3 ƒ=K%ле"=…,ю, "=!ь,-
!3ю?ем3 C% “2еCе…, 2 ›е“2, %2 “3K*л,…,че“*%L 
,…-е*ц,, д% 2 ›ел%L -%!м/ Cе!",ч…%L ",!3“…%L 
C…е"м%…,,, *%2%!=  м%›е2 ƒ=*%…ч,2ь“  ле2=ль-
…/м ,“.%д%м. l%дель…/е ›,"%2…/е ,г!=ю2 "=›-
…3ю !%ль " ,““лед%"=…, ., …=C!="ле……/. …= C%-
…,м=…,е -=*2%!%" , C!%це““%", “C%“%K“2"3ю?,. 
!=ƒ",2,ю ƒ=K%ле"=…, . j!%ме 2%г%, .2, м%дел, 
C%ƒ"%л ю2 C!%"е“2, д%*л,…,че“*%е 2е“2,!%"=…,е 
C!%2,"%",!3“…/. C!еC=!=2%" , "=*ц,…, …=C!="-
ле……/. …= “…,›е…,е ƒ=K%ле"=ем%“2, , “ме!2…%“2, 
“!ед, …=“еле…, . 

dл  ,ƒ3че…,  !=ƒл,ч…/. “2%!%… C!% "ле…,  
г!,CC%ƒ…%L ,…-е*ц,, , %2K%!= лечеK…%-C!%-,л=*-
2,че“*,. C!еC=!=2%" ,“C%льƒ3ю2“  !=ƒ…%%K!=ƒ…/е 
м%дель…/е ›,"%2…/е, 2=*,е *=* м/ш,, .%!ь*,, 
м%!“*,е “",…*,, .л%C*%"/е *!/“/, “",…ь,, .%-
м *,, м=*=*, [1$3] , д=›е =*"=!,3м…/е !/K*, 
д=…,%, *%2%!/е " C%“лед…,е …е“*%ль*% ле2 =*2,"-
…% ,“C%льƒ3ю2“  дл  ,ƒ3че…,  ,мм3……%г% %2"е-
2= * г!,CC3 , %2K%!= C!%2,"%г!,CC%ƒ…/. .,м,%-
C!еC=!=2%" [4, 5]. j=›д=  м%дель ,мее2 “"%, 
3…,*=ль…/е C!е,м3?е“2"= , …ед%“2=2*,. c!=м%2-
…%е м%дел,!%"=…,е !=ƒл,ч…/. “2%!%… C!% "ле…,  
г!,CC%ƒ…%L ,…-е*ц,, …= “%%2"е2“2"3ю?,. ч3"-
“2",2ель…/. ›,"%2…/.  "л е2“  ƒ=л%г%м 3“Cе.=.

u%!ь*, ш,!%*% ,“C%льƒ3ю2“  дл  ,ƒ3че…,  
C=2%ге…еƒ= г!,CC%ƒ…%L ,…-е*ц,, [2, 3, 6$9], 
2!=…“м,““,"…%“2, ",!3“= г!,CC= [2, 3, 10] ,, C% 
2!еK%"=…, м b“ем,!…%L %!г=…,ƒ=ц,, ƒд!="%%.!=-
…е…,  (bng) [11], дл  д%*л,…,че“*%L .=!=*2е-
!,“2,*, C%2е…ц,=ль…% C=…дем,че“*,. г!,CC%ƒ…/. 
"=*ц,… [12$19]. b .*“Cе!,ме…2=ль…/. …=3ч…/. 
,““лед%"=…, . дл  ,ƒ3че…,  г!,CC%ƒ…%L ,…-е*-
ц,, C%"“еме“2…% C!,ме… ю2“  м/ш,, .%2  %…, , 
“ч,2=ю2“  ме…ее 3д=ч…%L м%делью [2, 3, 20]. 

c!,CC%ƒ…/е "=*ц,…/  "л ю2“  %“…%"…/м ,…-
“2!3ме…2%м C!%-,л=*2,*, г!,CC=. b C%“лед…,е 
г%д/ ƒ…=ч,2ель…% "%ƒ!%“ ,…2е!е“ * ›,"/м .%-
л%д%=д=C2,!%"=……/м (u`) !е=““%!2=…2…/м г!,C-
C%ƒ…/м "=*ц,…=м (fcb). a%льш3ю !%ль " .2%м 
“/г!=л= C%ƒ,ц,  bng, *%2%!=  C!,ƒ…=л= C!е,м3-
?е“2"= fcb Cе!ед ,…=*2,",!%"=……%L г!,CC%ƒ…%L 
"=*ц,…%L, %“%Kе……% C!, …=“23Cле…,, C=…дем,че-
“*%L “,23=ц,, [21, 22].

b “%%2"е2“2",, “ !е*%ме…д=ц, м, bng дл  
%це…*, =22е…3,!3ю?,. “"%L“2" u` д%…%!%" =2-
2е…3=ц,, , !е=““%!2=…2…/. "=*ц,……/. ш2=мм%" 
fcb, C%дг%2%"ле……/. …= ,. %“…%"е, C!%"%д,2-
“  *%мCле*“…%е ,““лед%"=…,е, "*люч=ю?ее " “еK  
%C!еделе…,е 2емCе!=23!%ч3"“2",2ель…%“2, !еC!%-
д3*ц,,, .%л%д%=д=C2,!%"=……%“2, , .*“Cе!,ме…2/ 
…= ›,"%2…/., C!,ƒ"=……/е C!%дем%…“2!,!%"=2ь 
=22е…3,!3ю?,е “"%L“2"= ,““лед3ем/. C!еC=!=2%" 

[23]. }2, .*“Cе!,ме…2/ "*люч=ю2 " “еK  %це…*3 
Kеƒ"!ед…%“2,, ге…е2,че“*%L , -е…%2,C,че“*%L “2=-
K,ль…%“2, ,ƒ%л 2%" C%“ле !еCл,*=ц,, u` ",!3“= 
" ч3"“2",2ель…%м %!г=…,ƒме, ,мм3…%ге……%“2, , 
C!%2е*2,"…%“2, [12$19].

Š!=д,ц,%……% д%*л,…,че“*,е ,““лед%"=…,  u` 
ш2=мм%" C!%"%д 2“  …= .%!ь*=.. q3?е“2"3ю?,е 
u` д%…%!/ =22е…3=ц,,, ,“C%льƒ3ем/е дл  C%дг%-
2%"*, *%мме!че“*%L fcb, %Kл=д=ю2 !=ƒ…/м …=-
K%!%м , !=ƒ…/м ч,“л%м =22е…3,!3ю?,. м32=ц,L 
" ге…=., *%д,!3ю?,. "…32!е……,е Kел*, [24$26]. 
nд…=*% д% …=“2% ?ег% "!еме…, …е K/л, ,ƒ3че…/ 
" .*“Cе!,ме…2=. in vivo "%ƒм%›…/е !=ƒл,ч,  " 
“2еCе…, =22е…3=ц,, u` д%…%!%" ›,"%L г!,CC%ƒ-
…%L "=*ц,…/, %Kл=д=ю?,. !=ƒ…/м ч,“л%м =22е-
…3,!3ю?,. м32=ц,L. a%лее 2%г%, …= %“…%"=…,, 
%г!=…,че……/. .*“Cе!,ме…2%" [27] м%›…% C!едC%-
л%›,2ь, ч2% .%!ь*,  "л ю2“  …е “=м%L C%д.%д -
?еL м%делью дл  2=*%г% !%д= ,““лед%"=…,L.

o% .2%L C!,ч,…е " ƒ=д=ч3 …=“2% ?еL !=K%2/ 
"%шел C%,“* =ль2е!…=2,"…%L м%дел,, C%ƒ"%л ю-
?еL "/ ",2ь " “,“2еме in vivo 2е 2%…*,е !=ƒл,ч,  
" “2еCе…, =22е…3=ц,, u` ",!3“%", *%2%!/е …е-
"%ƒм%›…% %це…,2ь " .*“Cе!,ме…2=. …= .%!ь*=..

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. b,!3“/. 
b !=K%2е ,“C%льƒ%"=л, (1) &д,*,е[ ",!3“/ 
г!,CC=: `/kе…,…г!=д/134/57 (H2N2) (kе…/
WT), `/m%"=  j=лед%…, /20/99 (H1N1), b/
Lee/40, B/a!,“Kе…/60/2008 (л,…,  b,*2%-
!, ), b/o.3*е2/3073/2013 (л,…,  “м=г=2=); 
(2) .%л%д%=д=C2,!%"=……/е (u`) д%…%!/ =2-
2е…3=ц,,: b/qqqp/60/69 (b/60), b/kе…,…-
г!=д/14/17/55 (b/14), `/kе…,…г!=д/134/17/57 
(H2N2) (kе…/17), `/kе…,…г!=д/134/47/57 
(H2N2) (kе…/47) , (3) u` !е=““%!2=…2…/е "=*-
ц,……/е ш2=мм/ дл  fcb: `/17/m%"=  j=ле-
д%…, /99/145 (H1N1), B/60/a!,“Kе…/2008/83, 
b/60/o.3*е2/2013/26 ,ƒ *%лле*ц,, n2дел= 
",!3“%л%г,, ,м. `.`. qм%!%д,…це"= tcamr 
&h}l[. b,!3“/ C%дде!›,"=л, " !=ƒ","=ю?,.“  
*3!,…/. .мK!,%…=. (pj}).

f,"%2…/е. q=м*, л,…еL…/. м/шеL BALB/c 
" "%ƒ!=“2е 6$8 …едель м=““%L 10$12 г , “=м*, 
.%!ь*%" " "%ƒ!=“2е 5$6 ме“ це" м=““%L 0,8$1,0 *г. 
f,"%2…/. ƒ=!=›=л, ,…2!=…=ƒ=ль…% ",!3“=-
м, г!,CC= " д%ƒе 5,0 lg }hd50/мл (м/ш,) , 
6,0 lg }hd50/мл (м/ш,, .%!ь*,) (1) C%д лег*,м 
.-,!…/м …=!*%ƒ%м ,л, C32ем %.л=›де…,  льд%м 
(м/ш,) , (2) C%“ле "…32!,м/шеч…%г% ""еде…,  
*е2=м,…= л,K% ,…г=л ц,%……%г% …=!*%ƒ= C!еC=!=-
2%м ,ƒ%-лю!=… (.%!ь*,). 

b/деле…,е ",!3“%" ,ƒ …%“%"/. .%д%" ,/
,л, лег*,. ƒ=!=›е……/. ›,"%2…/. C!%"%д,л%“ь 
" 10$11-д…е"…/. pj}. }мK!,%…/ ƒ=!=›=л, 
10-*!=2…/м, C=д=ю?,м, !=ƒ"еде…, м, “3“Cе…ƒ,L 
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b !еƒ3ль2=2е …=ш,. ,““лед%"=…,L K/л% C%-
*=ƒ=…%, ч2% м/шеL м%›…% ,“C%льƒ%"=2ь дл  
%це…*, 3!%"…  =22е…3=ц,, u` ",!3“%". )ем 
K%лее =22е…3,!%"=… u` ",!3“, ч2% %C!едел е2“  
ч,“л%м =22е…3,!3ю?,. м32=ц,L " ег% "…32!е…-
…,. ге…=., 2ем K%лее "/!=›е…= !ед3*ц,  ег% 
,…-е*ц,%……%L =*2,"…%“2, " лег*,. C%д%C/2…/. 
›,"%2…/.. 

n2мече……%е “2=2,“2,че“*, д%“2%"е!…%е “…,›е-
…,е !еCл,*=ц,%……%L =*2,"…%“2, u` ",!3“= b/
kе…,…г!=д/14/17/55 " лег*,. м/шеL C% “!="…е-
…,ю “ ,“C%льƒ3ем/м " …=“2% ?ее "!ем  д%…%!%м 
=22е…3=ц,, b/qqqp/60/69 C%ƒ"%л е2 “ч,2=2ь 
ег% Cе!“Cе*2,"…/м *=…д,д=2%м " д%…%!/ =22е…3-
=ц,, ›,"%L г!,CC%ƒ…%L "=*ц,…/ дл  “=м/. м=-
ле…ь*,. де2еL.
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ACCUMULATION OF POLYGLUTAMINE PROTEINS IN NEURONS 
OF THE HUMAN RED NUCLEUS
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Institute of Experimental Medicine, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

nд…,м ,ƒ C!,ƒ…=*%" !=ƒ","=ю?ег%“  …еL!%деге…е!=2,"…%г% C!%це““=  "л е2“  "…32!, де!…=  *%…це…-
2!=ц,  Kел*%", ,мею?,. " “%“2="е C%л,CеC2,д…%L цеC, C%л,гл32=м,……3ю C%“лед%"=2ель…%“2ь. 0елью 
…=“2% ?ег% ,““лед%"=…,  K/л% "/ "ле…,е 2=*,. Kел*%" , %C!еделе…,е .=!=*2е!= ,. !=“C!еделе…,  
" …еL!%…=. *!=“…%г%  д!= 3 людеL, …е “2!=д="ш,. …еL!%деге…е!=2,"…/м, ƒ=K%ле"=…, м,. b  !=K%2е 
K/л, ,“C%льƒ%"=…/ -!=гме…2/ “!ед…ег% м%ƒг= чел%"е*= (n=7). o%л,гл32=м,……3ю C%“лед%"=2ель…%“2ь 
(poly-Q) "/ "л л, ,мм3…%ц,2%.,м,че“*, “ C%м%?ью м%…%*л%…=ль…/. м/ш,…/. =…2,2ел (*л%… 1q2). 
`…=л,ƒ C%л3че……/. C!еC=!=2%" C%*=ƒ=л …=л,ч,е “л=K%L д,--3ƒ…%L !е=*ц,, “2!3*23! *ле2%ч…%г%  д!= 
" K%льш,…“2"е *ле2%* (*=* …е!"…/.,  2=* , гл,=ль…/.) *!=“…%г%  д!=. o!, .2%м " *!3C…/. …еL!%…=. " 
д"3. ,ƒ “ем, ,““лед%"=……/. “л3ч=е" !е=*ц,  "…32!, де!…/. “2!3*23! K/л= д,--3ƒ…%L,  = " %“2=ль…/. 
C 2, “л3ч= . "  д!=. *!3C…/. …еL!%…%" %C!едел л,“ь …ече2*% *%…23!,!3ю?,е“  ,мм3…%C%ƒ,2,"…/е 
“*%Cле…, , *%2%!/е "“егд= !=“C%л=г=л,“ь "…е  д!/ш*=. o%л3че……/е д=……/е “",де2ель“2"3ю2 % 2%м, ч2% 
"  д!=. …е!"…/. , гл,=ль…/. *ле2%* *!=“…%г%  д!= м%›е2 C!%,“.%д,2ь …=*%Cле…,е .=!=*2е!…/. дл  
C=2%л%г,че“*,. “2!3*23! C%л,гл32=м,…-“%де!›=?,. Kел*%", …е =““%ц,,!%"=……%е “ …еL!%деге…е!=2,"-
…/м C!%це““%м.
Êëþ÷åâûå ñëîâà: C%л,гл32=м,…%"=  C%“лед%"=2ель…%“2ь,  *!=“…%е  д!%,  чел%"е*.

One of typical features of neurodegeneration is intranuclear accumulation of proteins containing polyglutamine 
sequence in their polypeptide chain. The aim of the present study was to identify such proteins, and to 
determine their distribution in the neurons of the red nucleus in humans not suffered from neurodegenerative 
diseases. Fragments of the human midbrain were used in the study (n=7). Polyglutamine sequence (poly-Q) 
in proteins was revealed using immunocytochemistry to monoclonal mouse antibody (clone 1C2). Analysis 
of the preparations revealed the presence of a weak diffuse reaction in the cell nucleus structures in most 
cells (both nerve and glial) of the red nucleus. In large neurons in two of the seven cases studied, the reaction 
of the intranuclear structures was diffuse, and in the other five cases, slightly contoured 1C2-immunopositive 
accumulations, always located outside of the nucleolus, were determined in the nucleus of large neurons. The 
obtained data suggest that the polyglutamine proteins typical for pathological structures can be accumulated 
in nucleus of nerve and glial cells of the red nucleus in humans without neurodegenerative pathology.
Key words: poly-Q,  red nucleus,  human.

Ââåäåíèå. j!=“…%е  д!% 3 чел%"е*= 3ч=“2"3е2 
" “л%›…/. “е…“%м%2%!…/. , *%г…,2,"…/. C!%-
це““=., 2!еK3ю?,. “е…“%!…%г% !=ƒл,че…,  , *%…-
2!%л  ,“C%л…е…,  [1]. u=!=*2е!…%L че!2%L .2%г% 
…е!"…%г% це…2!=  "л е2“  “C%“%K…%“2ь ег% *ле2%* 
…=*=Cл,"=2ь …егем%"%е ›елеƒ% [2], ч2% C%…,›=е2 
,. 3“2%Lч,"%“2ь * %*,“л,2ель…%м3 “2!е““3. nд…,м 

,ƒ C!,ƒ…=*%" !=ƒ","=ю?ег%“  …еL!%деге…е!=2,"-
…%г% C!%це““=  "л е2“  "…32!, де!…=  *%…це…2!=-
ц,  Kел*%", ,мею?,. " “%“2="е C%л,CеC2,д…%L 
цеC, C%л,гл32=м,……3ю C%“лед%"=2ель…%“2ь [3]. 
Š=*, …=*%Cле…,е Kел*%" “ C%"2%! ю?,м,“  C%-
л,гл32=м,……/м, C%“лед%"=2ель…%“2 м, …=Kлюд=-
е2“  " …еL!%…=. !=ƒл,ч…/. %Kл=“2еL це…2!=ль…%L 
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K/л= д,--3ƒ…%L, = " %“2=ль…/. C 2, “л3ч= . " 
 д!=. *!3C…/. …еL!%…%" %C!едел л,“ь …ече2*% 
*%…23!,!3ю?,е“  “*%Cле…,  ,мм3…%C%ƒ,2,"…%-
г% м=2е!,=л=, *%2%!/е "“егд= !=“C%л=г=л,“ь "…е 
 д!/ш*= (!,“3…%*, à). b %д…%м ,ƒ ,““лед%"=…-
…/. “л3ч=е" ("%ƒ!=“2 47 ле2) %C!едел л,“ь ц,2%-
Cл=ƒм=2,че“*,е “е2ч=2/е “2!3*23!/ (!,“3…%*, á), 
!е=*ц,  ч=“2, ,ƒ *%2%!/. K/л= K%лее ,…2е…“,"-
…%L, чем 3 "…32!, де!…/. “*%Cле…,L ,мм3…%C%ƒ,-
2,"…%г% м=2е!,=л=. }2, “2!3*23!/ ,мел, -%!м3 
гл/K%* , л,…еL…/. -!=гме…2%", Cе!е.%д ?,. ,ƒ 
ц,2%Cл=ƒм/ Cе!,*=!,%…= " ц,2%Cл=ƒм3 …=ч=ль…/. 
“егме…2%" %2!%“2*%" …еL!%…=.

qеле*ц,  Kел*%" C% =м,…%*,“л%2…%L C%“лед%-
"=2ель…%“2, " C!%2е%м…%L K=ƒе д=……/., " “%“2=" 
*%2%!/. ".%д 2 -!=гме…2/ poly-Q (K%лее 30 =м,-
…%*,“л%2…/. %“2=2*%" гл32=м,…=), C%*=ƒ=л=, ч2% 
" C!%2е%ме чел%"е*= ,де…2,-,ц,!%"=…% K%лее 15 
Kел*%", “%де!›=?,. 2=*3ю C%“лед%"=2ель…%“2ь. 
b .2%м “C,“*е C!,“32“2"3ю2 2=*,е !=“C!%“2!=-
…е……/е Kел*,, *=* =2=*“,… 2 (ataxin 2), Š`Š`-
K%*“-“" ƒ/"=ю?,L C!%2е,… (TATA box binding 
protein), .=…2,…г2,… (huntingtin) , д!3г,е.

hмее2“  K%льш%е ч,“л% !=K%2, " *%2%!/. ,“-
“лед%"=л,“ь ме.=…,ƒм/ .*“C=…“,, C%л,гл32=м,…-
…/. C%“лед%"=2ель…%“2еL " C%л,CеC2,д…%L цеC, , 
=**3м3л ц,, 2=*,. =…%м=ль…/. Kел*%" " …еL!%…=. 
C!, C%л,гл32=м,……/. …еL!%деге…е!=2,"…/. ƒ=K%ле-
"=…, ., %д…=*% “"еде…,  % -3…*ц, . C%л,гл32=м,…-
…/. Kел*%" " …%!ме %г!=…,че…/. o%*=ƒ=…%, ч2% 
C%л,гл32=м,……/е 2!=*2/ м%г32 “2=K,л,ƒ,!%"=2ь 
Kел%*-Kел*%"/е "ƒ=,м%деL“2",  [7] , 3ч=“2"3ю2 " 
=*2,"=ц,, 2!=…“*!,Cц,, (,ме……% C%.2%м3 ,. .*“-
C=…“,  м%›е2 …=!3ш=2ь 2!=…“*!,Cц,ю ге…=, ч2% , 
…=Kлюд=е2“ , …=C!,ме!, " “л3ч=е K%леƒ…, cе…2,…г-
2%…=) [8]. hмею2“  д=……/е % -3…*ц, . %2дель…/. 
C%л,гл32=м,……/. Kел*%", …=C!,ме!, .=…2,…г2,…=, 
*%2%!/L, *=* K/л% 3“2=…%"ле…%, " …е!"…/. *ле2-
*=. 3ч=“2"3е2 " 2!=…“C%!2е Kел*%" ,ƒ  д!= " ц,2%-
Cл=ƒм3, !ег3л,!3е2 2!=…“*!,Cц,ю ге…%", 3ч=“2"3е2 
" "еƒ,*3л !…%м 2!=…“C%!2е, " 2%м ч,“ле " “,…=C-
“=. , %Kл=д=е2 "/!=›е……/м =…2,=C%C2%2,че“*,м 
деL“2",ем [9], C%-",д,м%м3, ƒ= “че2 ,…г,K,!%"=…,  
C!%це““,…г= C!%-*=“C=ƒ/-9 [10]. 

b “" ƒ, “ %г!=…,че……%“2ью д=……/. % -3…*ц,-
 . C%л,гл32=м,……/. Kел*%", "/ “…е…,е ,. "…3-

2!,*ле2%ч…%L л%*=л,ƒ=ц,, C!,%K!е2=е2 Kóльш3ю 
це……%“2ь, C%“*%ль*3 м%›е2 “C%“%K“2"%"=2ь "/ "-
ле…,ю …е,ƒ"е“2…/. C%*= -3…*ц,L C%л,гл32=м,…-
…/. Kел*%".

o%л3че……/е д=……/е “",де2ель“2"3ю2, ч2% "…е 
ƒ=",“,м%“2, %2 "%ƒ!=“2= чел%"е*= C%л,гл32=м,…-
“%де!›=?,е Kел*, C!,“32“2"3ю2 " …е"/“%*%L 
*%…це…2!=ц,, "  д!=. …е!"…/. , гл,=ль…/. *ле-
2%* *!=“…%г%  д!=. }2%2 -=*2 …е  "л е2“  …е-
%K/ч…/м, C%“*%ль*3 3 чел%"е*=, *=* “",де2ель-
“2"3е2 =…=л,ƒ C!%2е%м…/. K=ƒ д=……/. (NCBI 
Protein BLAST), C%л,гл32=м,……/е 3ч=“2*, C!,-
“32“2"3ю2 " =м,…%*,“л%2…%L C%“лед%"=2ель…%“2, 
…е*%2%!/. 2!=…“*!,Cц,%……/. -=*2%!%" , Kел*%", 
“" ƒ=……/. “  де!…/м, !ецеC2%!=м,. mе%›,д=…-
…/м  ",л“  -=*2 C!,“32“2",  " *!3C…/. …еL!%…=. 
K%льш,…“2"= ,““лед%"=……/. %KAе*2%" л%*=ль…/. 
“*%Cле…,L C%л,гл32=м,……/. Kел*%", *%2%!/е 
K%лее .=!=*2е!…/ дл  C=2%л%г,че“*,. “2!3*23!, 
"/ "л ем/. " ! де …еL!%…%" C!, "!%›де……/. 
=2=*“, . [3]. b %д…%м ,ƒ “л3ч=е" (м3›ч,…=, 47 
ле2) …=Kлюд=л,“ь , *!3C…/е ц,2%Cл=ƒм=2,че“*,е 
“*%Cле…,  C%л,гл32=м,……/. Kел*%". o% -%!ме 
, л%*=л,ƒ=ц,, д=……/е “*%Cле…,  …=C%м,…=ю2 
%K…=!3›е……/е …=м, !=…ее ц,2%Cл=ƒм=2,че“*,е 
“*%Cле…,  …еL!%гл%K,…= " *ле2*=. o3!*,…ье 
м%ƒ›еч*= *!/“/ "  ",де “г!3CC,!%"=……/. г!=-
…3л !…/. л,…еL…/. , *%льце"/. “2!3*23!, *%-
2%!/е C!,“32“2"%"=л, …=! д3 “ Cе!,*=!,%…%м , 
" …=ч=ль…/. “егме…2=. де…д!,2…/. “2"%л%" [11]. 
nд…=*% …еL!%гл%K,… …е ".%д,2 " ч,“л% !=…ее "/-
 "ле……/. Kел*%" " “%“2="е *%2%!/. C!,“32“2"3-
е2 C%“лед%"=2ель…%“2ь poly-Q. p=…ее …=м, K/л% 
"/“*=ƒ=…% C!едC%л%›е…,е, ч2% ц,2%Cл=ƒм=2,че-
“*=  “е2ь, “%“2% ?=  ,ƒ …еL!%гл%K,…=, “" ƒ=…= 
“ м,2%.%…д!, м, …еL!%…%" [12]. mе ,“*люче…%, 
ч2% =…=л%г,ч…=  “" ƒь “ м,2%.%…д!, м, ,мее2“  
, 3 C%л,гл32=м,……/. Kел*%" …еL!%…%" *!=“…%г% 
 д!=.

Š=*,м %K!=ƒ%м, " …е!"…/. *ле2*=. *!=“…%г% 
 д!= чел%"е*= м%›е2 C!%,“.%д,2ь …=*%Cле…,е C%-
л,гл32=м,…-“%де!›=?,. Kел*%", …е =““%ц,,!%"=…-
…%е “ …еL!%деге…е!=2,"…/м C!%це““%м. b%C!%“ % 
2%м, *=*,е .2% Kел*,, 2!еK3е2 д=ль…еLш,. ,““ле-
д%"=…,L “ ,“C%льƒ%"=…,ем ме2%д%" C!%2е%м…%г% 
=…=л,ƒ=.
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ÏÐÈ ÃÈÏÅÐÒÎÍÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ Ó ÌÓÆ×ÈÍ È ÆÅÍÙÈÍ
1Í.Ë. Ãóñåâà, 2È.À. Ñâÿòîãîð

1h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, q=…*2-oе2е!K3!г, p%““, 
2h…“2,232 -,ƒ,%л%г,, ,м. h.o. o="л%"= p`m, q=…*2-oе2е!K3!г, p%““, 

FEATURES OF THE CNS INFRINGEMENTS AT THE 
IDIOPATHIC HYPERTENSIA AT MEN AND WOMEN

1N.L. Guseva, 2I.A. Svyatogor
1Institute of Experimental Medicine, St. Petersburg, Russia

2Pavlov Institute of Physiology RAS, St. Petersburg, Russia

I m.k. c3“е"=, h.`. q" 2%г%!, 2017 г. 

0ель ,““лед%"=…, : %це…,2ь %“%Kе……%“2, -3…*ц,%…=ль…%г% “%“2% …,  0mq м3›ч,… , ›е…?,…, “2!=д=ю?,. 
=!2е!,=ль…%L г,Cе!2е…ƒ,еL,  C% C=!=ме2!=м K,%.ле*2!,че“*%L =*2,"…%“2, м%ƒг= (a}`). b“ег% %K“лед%"=… 
136 чел%"е* # 67 м3›ч,… " "%ƒ!=“2е %2 38 д% 87 ле2 , 69 ›е…?,… " "%ƒ!=“2е %2 48 д% 86 ле2. g=C,“ь 
a}` %“3?е“2"л л=“ь …= 21-*=…=ль…%м .…це-=л%г!=-е " “%“2% …,, C%*%  , C!, "%ƒдеL“2",, -3…*ц,%…=ль…/. 
…=г!3ƒ%* # !,2м,че“*%L -%2%“2,м3л ц,, , г,Cе!"е…2,л ц,,. o%л3че……/е д=……/е C%ƒ"%л ю2 C%л=г=2ь, ч2% 
3 м3›ч,… ƒ=K%ле"=…,е " K%льшеL “2еCе…, “" ƒ=…% “ =2е!%“*ле!%ƒ%м “%“3д%" г%л%"…%г% м%ƒг=, ч2% C!,"%д,2 
* г,C%*“,, м%ƒг=, “…,›=  "%ƒK3д,м%“2ь , л=K,ль…%“2ь *%!*%"/. …еL!%…%"; 3 K%льш,…“2"= ›е…?,…, …=%K%!%2, 
ƒ=K%ле"=…,е м%›е2 K/2ь %K3“л%"ле…% "%ƒK3д,м%“2ью “,мC=2,че“*,. “2!3*23! …е!"…%L “,“2ем/ " !еƒ3ль2=2е 
деге…е!=2,"…%-д,“2!%-,че“*,. ƒ=K%ле"=…,L C%ƒ"%…%ч…,*=, ч2% C!% "л е2“  "/!=›е……%L !е=*ц,еL !=ƒд!=›е-
…,  *%!*%"/. …еL!%…%".
Êëþ÷åâûå ñëîâà: .ле*2!%.…це-=л%г!=мм=, =!2е!,=ль…=  г,Cе!2е…ƒ, , г,Cе!2%…,че“*=  K%леƒ…ь, }}c, це…-
2!=ль…=  …е!"…=  “,“2ем=,  =2е!%“*ле!%ƒ.

 Study objective: to estimate features of the functional condition of the central nervous system of patients with arterial 
hypertension by background and jet patterns of a brain bioelectric activity. In total 136 persons were examined, from 
them 67 men aged from 38 up to 87 years and 69 women aged from 48 up to 86 years, record brain bioelectric 
activity was carried out by the 21-channel encephalograph at rest and at influence of the functional loadings # a 
rhythmic photostimulation and hyperventilation. The obtained data allow to believe that at men the disease is more 
bound to an atherosclerosis of a brain vessels that leads to a brain hypoxia, reducing excitability and lability of corti-
cal neurons; at most of women, on the contrary, the disease can be caused by excitability of sympathetic structures 
of nervous system as a result of degenerative and dystrophic diseases of a backbone that is shown by the expressed 
reaction of cortical neurons irritation. 
Key words: electroencephalogram,  EEG,   arterial hypertension,   idiopathic hypertensia,  central nervous systеm, 
atherosclerosis.

Ââåäåíèå. o% д=……/м b“ем,!…%L %!г=…,ƒ=-
ц,, ƒд!="%%.!=…е…, , =!2е!,=ль…=  г,Cе!2е…ƒ,  
,л, г,Cе!2%…,че“*=  K%леƒ…ь (I10 C% lja-10), 
%д…% ,ƒ “=м/. !=“C!%“2!=…е……/. ƒ=K%ле"=…,L " 
м,!е. hм “2!=д=е2 3›е 1 мл!д чел%"е*, , е›е-
г%д…% %2 г,Cе!2е…ƒ,, C%г,K=е2 9 мл… чел%"е* 
[1]. b p%““,, C% д=……/м l,…ƒд!="= pt ч,“л% 
“2!=д=ю?,. C%"/ше……/м *!%" …/м д="ле…,ем 
!=“2е2 “ *=›д/м г%д%м, " ч=“2…%“2,, “ 2014 C% 

2015 г. %…% 3"ел,ч,л%“ь …= 9% [2]. o!, .2%м 
C% “2=2,“2,*е !=“C!%“2!=…е……%“2ь г,Cе!2%…,, " 
м,!е C!,ме!…% %д,…=*%"= *=* “!ед, м3›ч,…, 2=* 
, “!ед, ›е…?,…. o!,ч,…=м, "%ƒ…,*…%"е…,  ƒ=-
K%ле"=…,  м%г32 K/2ь !=ƒл,ч…/е -=*2%!/, “!ед, 
…,.: …=“лед“2"е……%“2ь, …ед%“2=2%ч…=  -,ƒ,че“*=  
=*2,"…%“2ь, …еC!=",ль…%е C,2=…,е, …е“C%“%K…%“2ь 
“C!="л 2ь“  “ “2!е““%"/м, “,23=ц, м,, ƒл%3C%-
2!еKле…,е =л*%г%лем, *3!е…,е , д!. 
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ƒ=K%ле"=…,L C%ƒ"%…%ч…,*=, " ч=“2…%“2,, %“2е%.%…-
д!%ƒ= шеL…%г% %2дел= C%ƒ"%…%ч…,*= [9$12], *%2%!/L 
K/л "/ "ле… 3 K%льш,…“2"= %K“лед%"=……/. ›е…?,… 
(83%). hмею2“  д=……/е % 2%м, ч2% деге…е!=2,"…/е 
,ƒме…е…,  C%ƒ"%…%ч…,*= " ",де *%“2…/. !=ƒ!=“2=…,L 
%*=ƒ/"=ю2 …еC%“!ед“2"е……%е "%ƒдеL“2",е …= …е!"-
…%-“%“3д,“2/е %K!=ƒ%"=…,  C%ƒ"%…%ч…%L =!2е!,,, 
“д="л,"=  ,л, !=ƒд!=›=  “,мC=2,че“*,е “Cле2е…,  
, це…2!/. u!%…,че“*%е !=ƒд!=›е…,е “,мC=2,че“*,. 
“Cле2е…,L, 3ч,2/"=  “"%L“2"% “,мC=2,че“*%L …е!"-
…%L “,“2ем/ * ге…е!=л,ƒ%"=……/м !е=*ц, м, C!,"%-
д,2 * “C=ƒм,!%"=…,ю C%ƒ"%…%ч…%L =!2е!,, , д,“-
-3…*ц,, це…2!%", !ег3л,!3ю?,. “е!деч…/L !,2м , 
=!2е!,=ль…%е д="ле…,е [13$15]. hƒ"е“2…%, ч2% ›е…-
?,…/ ч=?е “2!=д=ю2 ƒ=K%ле"=…, м, C%ƒ"%…%ч…,*=, 
чем м3›ч,…/, ч2% *%“"е……% C%д2"е!д,л, , …=ш, ,“-
“лед%"=…, . }2%2 -=*2 %K3“л%"ле… -,ƒ,%л%г,че“*,-
м, C!,ч,…=м,: K%лее “л=K/м м/шеч…/м *%!“е2%м 
, %2…%“,2ель…% .!3C*,м “2!%е…,ем *%“2…%L 2*=…, 
(%“%Kе……% C%“ле 50 ле2) 3 ›е…?,… C% “!="…е…,ю 
“ м3›ч,…=м, [16, 17].

b 2% ›е "!ем  C% д=……/м м…%г,. ,““лед%"=…,L 
3 м3›ч,… ч=?е, чем 3 ›е…?,… "/ "л е2“  =2е-
!%“*ле!%ƒ “%“3д%", ч2% м%›е2 K/2ь “" ƒ…% “ …е-
“K=л=…“,!%"=……/м C,2=…,ем, ,ƒK/2%ч…/м "е“%м, 
…ед%“2=2%ч…%L -,ƒ,че“*%L =*2,"…%“2ью, *3!е…,ем 

, ƒл%3C%2!еKле…,ем =л*%г%лем, = 2=*›е “*л%……%-
“2ью Cе!е…%“,2ь “%м=2,че“*,е ƒ=K%ле"=…,  &…= 
…%г=.[. n“2!%е …=!3ше…,е м%ƒг%"%г% *!%"%%K!=-
?е…, , *%2%!%е ч=?е !=ƒ","=е2“  3 м3›ч,…, "% 
м…%г%м “" ƒ=…% “ 2ем, ч2% %…, C!е…еK!ег=ю2 …е%K-
.%д,м%L 2е!=C,еL C!, ƒ=K%ле"=…,, =!2е!,=ль…%L 
г,Cе!2е…ƒ,еL, " %2л,ч,е %2 ›е…?,… [18$20].

Çàêëþ÷åíèå. m= %“…%"=…,, C!%"еде……/. ,“-
“лед%"=…,L м%›…% C%л=г=2ь, ч2% 3 м3›ч,… =!2е-
!,=ль…=  г,Cе!2е…ƒ,  " K%льшеL “2еCе…, “" ƒ=…= “ 
=2е!%“*ле!%ƒ%м “%“3д%" г%л%"…%г% м%ƒг=, ч2% C!,-
"%д,2 * г,C%*“,, м%ƒг= , ,ƒме… е2 -3…*ц,%…=ль…%е 
“%“2% …,е *%!/ K%льш,. C%л3ш=!,L, “…,›=  "%ƒK3-
д,м%“2ь , л=K,ль…%“2ь *%!*%"/. …еL!%…%". r ›е…-
?,… =!2е!,=ль…=  г,Cе!2е…ƒ,  K%льше “" ƒ=…= “ 
!=ƒд!=›е…,ем “,мC=2,че“*,. “2!3*23! це…2!=ль…%L 
…е!"…%L “,“2ем/, "/ƒ"=……/м деге…е!=2,"…%-д,“2!%-
-,че“*,м, ƒ=K%ле"=…, м, C%ƒ"%…%ч…,*= , C!% "л -
ю?,м“  " }}c "/!=›е……/м C%"/ше…,ем C!%це“-
“%" "%ƒK3›де…, . nд…=*%, …е“м%2!  …= 2%, ч2% д=…-
…/е …еL!%-,ƒ,%л%г,че“*%г% ,““лед%"=…,  м3›ч,… , 
›е…?,… “ =!2е!,=ль…%L г,Cе!2е…ƒ,еL ,мею2 C!%2,-
"%C%л%›…/L .=!=*2е!, C%“лед“2",  C!, %2“32“2",, 
…е%K.%д,м%L 2е!=C,, м%г32 K/2ь %д,…=*%"/м, # 
м,*!%,…“3ль2 ,л, %“2!%е …=!3ше…,е м%ƒг%"%г% *!%-
"%%K!=?е…, .
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PHYSIOLOGICAL ASPECTS AND DIAGNOSTIC SIGNIFICANCE 
OF THE LONG-WAVELENGTH COMPONENT OF THE BLINK 

REFLEX
1R.A. Mavlyutova, 2R.A. Yakupov, 1L.Z. Rashitov, 3S.V. Makletsov, 1A.V. Zakharov, 

1F.A. Hazipova, 3M.G. Baryshkin 
1Kazan State Medical University, Kazan, Russia
2Kazan State Medical Academy, Kazan, Russia
3Kazan Volga Federal University, Kazan, Russia

I j%лле*2," ="2%!%", 2017 г. 

0елью ,““лед%"=…,  “2=л% 32%ч…е…,е -е…%ме…%л%г,, .ле*2!%-,ƒ,%л%г,че“*%г% C=22е!…= м,г=2ель…%г% 
!е-ле*“=. l,г=2ель…/L !е-ле*“ !ег,“2!,!%"=л“  “ C%м%?ью .ле*2!%м,%г!=-= &mеL!%-lbo[ -,!м/ 
&mеL!%“%-2[ (г. h"=…%"%):  C% “2=…д=!2…%L ме2%д,*е “2,м3л,!%"=л=“ь Cе!"=  "е2"ь 2!%L…,ч…%г% …е!"= 
.ле*2!,че“*,м ,мC3ль“%м дл,2ель…%“2ью 100 м*“ “,л%L 2%*= 30$80 м`. o!, !ег,“2!=ц,, медле……%-C%-
ƒ,2,"…%L "%л…/ ,“C%льƒ%"=л, -3…*ц,%…=ль…3ю C!%K3 “ %2*!/2,ем , ƒ=*!/2,ем гл=ƒ. lедле……/L д!еL- 
,ƒ%л,…,, C!, !ег,“2!=ц,, м,г=2ель…%г% !е-ле*“= %2!=›=е2 %д…3 ,ƒ “2%!%… K,%=*2,"…%“2, *!3г%"%L м/шц/ 
гл=ƒ=. hƒме…ч,"%“2ь =мCл,23д/ lob  ,ллю“2!,!3е2   -3…*ц,%…=ль…3ю “%“2% 2ель…%“2ь …=д“егме…2=!…/. 
м%д3л,!3ю?,. “,“2ем,  .*“2!=C,!=м,д…%L " Cе!"3ю %че!едь. 0еле“%%K!=ƒ…% ,ƒ3че…,е ,ƒме…ч,"%“2, *%л,-
че“2"е……/. .=!=*2е!,“2,* lob  C!, деƒ%!г=…,ƒ=ц,, -3…*ц,%…=ль…%L =*2,"…%“2, =--е!е…2…%L,  "еге2=-
2,"…%L,  .*“2!=C,!=м,д…%L “,“2ем г%л%"…%г% м%ƒг=,  = 2=*›е м/шеч…%г% !ецеC2%!…%г% =CC=!=2=.
Êëþ÷åâûå ñëîâà: м,г=2ель…/L !е-ле*“,  медле……%-"%л…%"%е *%леK=…,е. 

The aim was to clarify the phenomenology of electrophysiological pattern of blink reflex. Blink reflex was 
recorded by electromyography "Neuro-MEP" firm "Neurosoft": the standard procedure was stimulated by the 
first branch of the trigeminal nerve electrical pulse duration of 100 microseconds amperage of 30$80 mA. 
The functional test with opening and closing of eyes was used during registration. The slow drift of contours 
during the registration blink reflex represents one side of the bioactivity of the circular muscles of the eye. The 
variability of the amplitude of the long-wavelength component is a functional viability suprasegmental modula-
tion systems, extrapyramidal first. It is advisable to study the variability of the long-wavelength component’s 
characteristics in cases of the functional activity’s disorganization of the afferent, vegetative and extrapyramidal 
cerebral systems, and the muscular receptor apparatus.
Key words: blink reflex,  long-wavelength component.

Ââåäåíèå. nд,… ,ƒ д,=г…%“2,че“*,. ме2%д%" 
“2,м3л ц,%……%L .ле*2!%м,%г!=-,, # м,г=2ель-
…/L !е-ле*“ (lp) # ,“C%льƒ3е2“  дл  %це…*, 
-3…*ц,%…=ль…%L “%“2% 2ель…%“2, =--е!е…2…%L , 
.--е!е…2…%L ч=“2еL %л,г%“,…=C2,че“*%г% , C%-
л,“,…=C2,че“*%г% !е-ле*“%" м,м,че“*,. м/шц, = 

2=*›е дл  %це…*, .--е*2,"…%“2, м%д3л,!3ю?,. 
"л, …,L !е2,*3л !…%L -%!м=ц,, “2"%л= м%ƒг=, 
…=д“егме…2=!…/. !ег3л,!3ю?,. “,“2ем (C,!=м,д-
…%L, .*“2!=C,!=м,д…%L). 

Öåëü èññëåäîâàíèÿ: 32%ч…е…,е -е…%ме…%л%г,, 
.ле*2!%-,ƒ,%л%г,че“*%г% C=22е!…= lp. b *=че-
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hƒ3че…= д,…=м,*= “Cе*2!=ль…/. C%*=ƒ=2елеL }}c , C%*=ƒ=2елеL “%м=2%“е…“%!…/. "/ƒ"=……/. 
C%2е…ц,=л%" 3 K%ль…/. ,шем,че“*,м =2е!%2!%мK%2,че“*,м ,…“3ль2%м, *%2%!/м " %“2!еLшем Cе-
!,%де K/л= "/C%л…е…= *=!%2,д…=  .…д=!2е!.*2%м,  …= “2%!%…е ,…-=!*2= м%ƒг=. b  %“…%"3 !=K%2/ 
C%л%›е…/ !еƒ3ль2=2/ %K“лед%"=…,  54  C=ц,е…2%" # 44  (81%) м3›ч,… , 10 (19%) ›е…?,… # 
“ Cе!"/м " =…=м…еƒе …=!3ше…,ем м%ƒг%"%г% *!%"%%K!=?е…,  C% ,шем,че“*%м3 2,C3 “ C%л3ш=!…%L 
л%*=л,ƒ=ц,еL ,…-=!*2= , =2е!%2!%мK%2,че“*,м "=!,=…2%м !=ƒ",2,  ,…“3ль2= C!, гем%д,…=м,-
че“*, ƒ…=ч,м%м C%!=›е…,, "…32!е……еL “%……%L =!2е!,,. q!ед…,L "%ƒ!=“2 C=ц,е…2%" “%“2=",л 
69,14@7,4  г%д=. b“ем C=ц,е…2=м " 2ече…,е 2 …едель %2 …=ч=л= ƒ=K%ле"=…,  K/л= "/C%л…е…= 
*=!%2,д…=  .…д=!2е!.*2%м, . q3мм=!…/L K=лл C% ш*=ле NIHS " 1-е “32*, “%“2=",л 12,4@2,7. 
q!ед…   "ел,ч,…= “2е…%ƒ,!3ю?ег% C%!=›е…,  "…32!е……еL “%……%L =!2е!,, …= “2%!%…е ,…-=!-
*2= “%“2=",л= 81,2@3,1. r 34  (62%) C=ц,е…2%" K/л% д"3“2%!%……ее C%!=›е…,е “%……/. =!2е!,L: 
д"3“2%!%……ее C%!=›е…,е bq` “ *%…2!=л=2е!=ль…/м “2е…%ƒ%м “!ед…еL “2еCе…, (“2е…%ƒ 61$74% 
C!%“"е2=) # 31,2% (n=17),  д"3“2%!%……ее C%!=›е…,е bq` “ *%…2!=л=2е!=ль…/м “2е…%ƒ%м …,ƒ-
*%L “2еCе…, (“2е…%ƒ ме…ее 60% C!%“"е2=) # 16,7% (n=9), д"3“2%!%……,L “2е…%ƒ bq` "/“%*%L 
“2еCе…, # 14,8% (n=8). q!ед…   "ел,ч,…= “2е…%ƒ= …= C!%2,"%C%л%›…%L “2%!%…е “%“2=",л= 
64,6@2,6. `!2е!,=ль…=  г,Cе!2е…ƒ,  %2меч=л=“ь 3 38 (70,4%) чел%"е*. dл  !ег,“2!=ц,, }}c 
,“C%льƒ%"=л, 19-*=…=ль…/L ц,-!%"%L .ле*2!%.…це-=л%г!=--…еL!%*=!2%г!=-. dл  *%л,че“2"е……%L 
%це…*, “Cе*2!= м%?…%“2, ,“C%льƒ%"=л, C!%г!=мм3 &mеL!%*=!2%г!=-[. o!%"%д,л“  =…=л,ƒ м%…%-
C%л !…/. %2"еде…,L }}c “ !е-е!е…2…/м, 3ш…/м, .ле*2!%д=м,. h““лед%"=…,е “%м=2%“е…“%!…/. 
"/ƒ"=……/. C%2е…ц,=л%" (qqbo) "/C%л… л, …= 4-*=…=ль…%м .ле*2!%…еL!%м,%г!=-е “ -3…*ц, м, 
,““лед%"=…,  "/ƒ"=……/. C%2е…ц,=л%" м%ƒг=. r C=ц,е…2%" “ …е"!%л%г,че“*,м де-,ц,2%м “!ед…еL 
“2еCе…, 2 ›е“2, C% ш*=ле NIHS, C!%%Cе!,!%"=……/. " 2ече…,е 2 …едель C%“ле !=ƒ",2,  ,…“3ль2=, 
K/л% .=!=*2е!…/м 3ме…ьше…,е C=2%л%г,че“*,. ,ƒме…е…,L }}c " ",де “…,›е…,  м%?…%“2, “Cе*-
2!= медле……%"%л…%"%L =*2,"…%“2, * *%…ц3 Cе!"%L …едел, C%“ле %Cе!=ц,,. m=,K%лее "/!=›е……/м, 
.2, ,ƒме…е…,  K/л, " л%K…%- це…2!=ль…/. , л%K…%-",“%ч…/. %2дел=. %K%,. C%л3ш=!,L. j  *%…ц3 
3-L …едел, C%“ле %Cе!=ц,,, Kл=г%д=!  C%д*люче…,ю *%мCе…“=2%!…/. ме.=…,ƒм%", C!%,“.%д,2 …%!-
м=л,ƒ=ц,  %“…%"…/. C%*=ƒ=2елеL " ",де “…,›е…,  C%*=ƒ=2елеL л=2е…2…%“2, , 3"ел,че…,  =мCл,-
23д/ C%2е…ц,=л= …= “2%!%…е C%!=›е…, .
Êëþ÷åâûå ñëîâà: ,шем,че“*,L ,…“3ль2,  *=!%2,д…=  .…д=!2е!.*2%м, ,  …еL!%-,ƒ,%л%г,че“*,е *!,-
2е!,,,  .ле*2!%.…це-=л%г!=-, ,  "/ƒ"=……/е C%2е…ц,=л/.
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The dynamics of spectral indexes of the electroencephalography and indexes of somatosensory evoked 
potentials has been studied during the examination of people suffering with ishеmic atherothrombotic 
insult; in the course of treatment of these patients in the most acute period the carotid endarterectomy 
on the side of the brain infarct has been performed. As a basis of the work results of examination 
of 54 patients have been taken which have the first stroke in their anamnesis, by the ischemic type 
with hemispheric location of the infarct and atherothrombotic variant of insult development in case of 
haemodynamically significant involvement of the internal carotid artery. In the course of treatment of 
all the patients within 2 weeks since the beginning of the disease the carotid endarterectomy has been 
performed. Among them there were 44 men (81%) and 10 women (19%). The average age of patients 
amounted to 69,14@7,4 years old. The total score in correspondence with the NIHS scale during 1 
day amounted to 12,4@2,7. The average value of the constrictive involvement of the internal carotid 
artery on the side of the infarct amounted to 81,2@3,1. 34 (62%) patients suffered with the bilateral 
involvement of carotid arteries: bilateral involvement of the internal carotid artery with the medium 
severity contralateral stenosis (the stenosis covered 61-74% of the lumen) $ 31,2% (n=17), bilateral 
involvement of the internal carotid artery with the low severity contralateral stenosis (stenosis of less 
than 60% of the lumen) $ 16,7% (n=9), at high severity bilateral stenosis of the internal carotid 
artery the percentage amounted to 14,8% (n=8). The average value of the stenosis on the opposite 
side amounted to 64,6@2,6. The arterial hypertension was noted in the course of examination of 38 
(70,4%) persons. For registration of the electroencephalography the 19-channel digital electroencepha-
lographic and neurocartographic medical device was used. For the quantitative estimation of the power 
spectrum the neurocartographic device software („Neuro-cartographerœ) was used. The analysis of 
monopolar derivations of electroencephalography was carried out with referential ear electrodes. The 
examination of somatosensory evoked potentials was carried out by using the 4-channel electrical neuro 
myograph medical device with functions of examination of evoked potentials of the brain. During the 
treatment of patients suffering with the medium severity neurological deficit in accordance with the 
NIHS scale which have been operated within 2 weeks after development of the insult it was defini-
tive that pathological changes of the electroencephalography have been reduced; this was expressed in 
the form of reduction of the power of slow-wave activity spectrum by the end of the first week after 
operation. The most expressed degree of these changes was present in frontocentral and frontotemporal 
parts of the both hemispheres. By the end of the third week after the operation, due to addition of 
compensatory mechanisms main values are normalized that is expressed in the form of lowering indexes 
of latency and increase of amplitude of the potential on the side of the involvement.
Key words: ischmic insult, carotid endarterectomy, neurophysiological criteria, electroencephalography, 
evoked potentials.

Ââåäåíèå. b …=“2% ?ее "!ем  =*2,"…% %K-
“3›д=ю2“  C!е,м3?е“2"= .,!3!г,че“*%г% лече…,  
Cе!ед *%…“е!"=2,"…/м, ме2%д=м, 3 C=ц,е…2%" “ 
гем%д,…=м,че“*, ƒ…=ч,м/м “3›е…,ем “%……/. 
=!2е!,L. o%*=ƒ=…%, ч2% "/C%л…е…,е !е*%…“2!3*-
2,"…/. %Cе!=ц,L …= “%……/. =!2е!, . " %“2!%м 
Cе!,%де C%ƒ"%л е2 !=“ш,!,2ь "%ƒм%›…%“2, !е=-
K,л,2=ц,, C=ц,е…2%", Cе!е…е“ш,. ,шем,че“*,L 
,…“3ль2 (hh) [1$7]. n“…%"…/м, цел м, .,!3!-
г,че“*%г% лече…,   "л ю2“  *=* C!%-,л=*2,*= C%-
"2%!…/. …=!3ше…,L м%ƒг%"%г% *!%"%%K!=?е…, , 
2=* , 3л3чше…,е !е=K,л,2=ц,%……%г% C!%г…%ƒ= 3 
C=ц,е…2%". 

pе"=“*3л !,ƒ=ц,  г%л%"…%г% м%ƒг= " %“2!%м Cе-
!,%де ,шем,че“*%г% ,…“3ль2= д% “,. C%!  "л е2“  
C%"%д%м дл  %K“3›де…,  “!ед, “Cец,=л,“2%" , 
C!едме2%м ,““лед%"=…,L. n“…%"…/м, д,“*3““,-
%……/м, "%C!%“=м, " …=“2% ?ее "!ем   "л ю2“  

"!ем  %2 …=ч=л= ,…“3ль2= д% C!%"еде…,  %Cе!=ц,, 
, *!,2е!,, %2K%!= C=ц,е…2%" дл  "/C%л…е…,  .,-
!3!г,че“*%г% "меш=2ель“2"= [2, 5$7]. 

nд…=*% !=K%2/, C%“" ?е……/е ,ƒ3че…,ю 
%K?,. ƒ=*%…%ме!…%“2еL "%““2=…%"ле…,  …=!3-
ше……/. -3…*ц,L 3 K%ль…/., Cе!е…е“ш,. *=-
!%2,д…3ю .…д=!2е!.*2%м,ю (j}`}) " %“2!%м 
Cе!,%де ,шем,че“*%г% ,…“3ль2=, C!=*2,че“*, 
%2“32“2"3ю2 [8, 9]. 

q 3че2%м ме2=K%л,че“*,. , гем%д,…=м,че-
“*,. ,ƒме…е…,L г%л%"…%г% м%ƒг= C%“ле j}`} 
C!ед“2="л е2“  %“%Kе……% "=›…/м ,ƒ3ч,2ь ее 
"л, …,е …= C!%це““ "%““2=…%"ле…,  “2!3*23! 
г%л%"…%г% м%ƒг= C%“ле ,шем,че“*%г% C%"!е›-
де…,  “ ,“C%льƒ%"=…,ем ме2%д%" ,““лед%"=…,  
“C%…2=……%L , "/ƒ"=……%L =*2,"…%“2, г%л%"…%-
г% м%ƒг=, *%2%!/е, K3д3ч, %д…,м, ,ƒ …=,K%-
лее ч3"“2",2ель…/. %“…%"…/. ме2%д%" д,…=м,-
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Çàêëþ÷åíèå. Š=*,м %K!=ƒ%м, дл  C=ц,е…2%" 
“ …е"!%л%г,че“*,м де-,ц,2%м “!ед…еL “2еCе…, 
2 ›е“2, C% ш*=ле NIHS, C!%%Cе!,!%"=……/. " 
Cе!"/е 2 …едел, C%“ле !=ƒ",2,  ,…“3ль2=, K/л% 
.=!=*2е!…/м 3ме…ьше…,е C=2%л%г,че“*,. ,ƒме-
…е…,L }}c " ",де “…,›е…,  м%?…%“2, “Cе*2!= 
медле……%"%л…%"%L =*2,"…%“2, * *%…ц3 Cе!"%L 
…едел, C%“ле %Cе!=ц,,. m=,K%лее "/!=›е……/м, 
.2, ,ƒме…е…,  K/л, " л%K…%-це…2!=ль…/. , л%K-
…%-",“%ч…/. %2дел=. %K%,. C%л3ш=!,L. m= 7-е 
“32*, C%“ле%Cе!=ц,%……%г% Cе!,%д= …=Kлюд=л%“ь 
3г…е2е…,е =ль-=-=*2,"…%“2,, C!е,м3?е“2"е……% 
=ль-=-2-д,=C=ƒ%…=, " %K%,. C%л3ш=!, .. m= 14-е 
“32*, "/ "л л%“ь …=!=“2=…,е деC!е““,, =ль-=-
=*2,"…%“2, " C%!=›е……%м C%л3ш=!,, , !=“C!%-
“2!=…е…,е ее …= Cе!ед…,е %2дел/. b 2% ›е "!ем  
" %K%,. C%л3ш=!, . %2меч=л%“ь 3ме…ьше…,е C%-
*=ƒ=2елеL м%?…%“2, “Cе*2!= медле……%"%л…%"%L 
=*2,"…%“2,, “2=2,“2,че“*, ƒ…=ч,м%е (p<0,05) 
дл  л%K…%г%, це…2!=ль…%г% , ",“%ч…%г% %2дел%" 
C%!=›е……%г% C%л3ш=!, . m= 21-е “32*, …=Kлюд=-
л%“ь д=ль…еLшее 3ме…ьше…,е медле……%"%л…%"%L 
=*2,"…%“2, , "/ "л л%“ь 3"ел,че…,е C%*=ƒ=2елеL 
м%?…%“2, “Cе*2!= =ль-=-=*2,"…%“2,. 

o% …=ш,м д=……/м, !ед3*ц,  =ль-=-=*2,"-
…%“2,  "л е2“  "=›…/м -3…*ц,%…=ль…/м C!,-
ƒ…=*%м 2 ›е“2, C=2%л%г,че“*%г% C!%це““=. b/-
 "ле……%е …=м, ƒ…=ч,2ель…%е 3г…е2е…,е м%?…%“2, 
=ль-=-=*2,"…%“2, " Cе!,%д д% 3 …едель C%“ле 
%Cе!=ц,,  "л е2“  C!% "ле…,ем %.!=…,2ель…%г% 
2%!м%›е…,  =*2,",!3ю?,. "л, …,L “2"%л= г%-
л%"…%г% м%ƒг= , !е2,*3л !…%L -%!м=ц,L …= *%!3 
г%л%"…%г% м%ƒг=, ч2% %C!едел е2 K%лее дл,2ель-
…%е "%““2=…%"ле…,е …е"!%л%г,че“*%г% де-,ц,2= 
" C%“ле%Cе!=ц,%……%м Cе!,%де. r"ел,че…,е м%?-
…%“2, “Cе*2!= =ль-=-2-=*2,"…%“2, " *%…це 3-L 
…едел, C%“ле %Cе!=ц,, 3 C=ц,е…2%"  "л е2“ , C%-
",д,м%м3, Kл=г%C!, 2…/м C!%г…%“2,че“*,м C!,-
ƒ…=*%м дл  "%““2=…%"ле…,  …=!3ше……/. -3…*-
ц,L ,, "е!% 2…%, %2!=›=е2 =*2,"=ц,ю K=ƒ,“…/. 
!ег3л 2%!…/. “,“2ем г%л%"…%г% м%ƒг=, *%2%!/е 

“%“2="л ю2 м%ƒг *=* ед,…3ю ,…2ег!=ль…3ю “,-
“2ем3. 

o!, "/C%л…е…,, %Cе!=ц,, " 2ече…,е Cе!"/. 
д"3. …едель C%“ле !=ƒ",2,  ,…“3ль2= 3 C=ц,е…2%" 
“ …е"!%л%г,че“*,м де-,ц,2%м “!ед…еL “2еCе…, 2 -
›е“2, C% ш*=ле NIHS " 1-е “32*, C%“ле %Cе!=ц,, 
%2меч=е2“  3ме…ьше…,е C%*=ƒ=2елеL л=2е…2…%“2, 
%“…%"…/. C,*%", C!е,м3?е“2"е……% N30 , p45, …= 
“2%!%…е %K%,. C%л3ш=!,L, K%лее "/!=›е……%е …= 
“2%!%…е C%!=›е……%г% C%л3ш=!,  (p<0,05). nд…=-
*% " *%…це 1-L …едел, C%“ле%Cе!=ц,%……%г% Cе!,-
%д= м/ …=Kлюд=л, 3"ел,че…,е л=2е…2…%“2, C,*%" 
N20, N30 , p45 …= “2%!%…е %K%,. C%л3ш=!,L 
(p<0,05), *%2%!%е “%.!=… л%“ь " 2ече…,е Cе!"/. 
д"3. …едель C%“ле %Cе!=ц,,. m=! д3 “ .2,м …=-
ч,…=  “ Cе!"/. “32%* , " 2ече…,е Cе!"%L …едел, 
C%“ле %Cе!=ц,, %2меч=л%“ь 3"ел,че…,е =мCл,23-
д/ C%2е…ц,=л= …= “2%!%…е %K%,. C%л3ш=!,L. }2%, 
C%-",д,м%м3,  "л е2“  %2!=›е…,ем 3л3чше…,  
*!%"%“…=K›е…,  " ƒ%…е ,шем,, " Cе!"/е “32*, 
C%“ле %Cе!=ц,,, *%2%!%е ƒ=2ем Cл="…% Cе!е!=“2=е2 
" !=ƒ",2,е лег*%г% г,Cе!Cе!-3ƒ,%……%г% “,…д!%м= 
"“лед“2",е !=ƒ",2,  "=ƒ%ге……%г% %2е*= г%л%"…%г% 
м%ƒг=, "/ƒ/"=ю?ем3 3г…е2е…,е -3…*ц,%…=ль…%L 
=*2,"…%“2, г%л%"…%г% м%ƒг=. pег,“2!=ц,  д=ль…еL-
шег% 3"ел,че…,  л=2е…2…%“2, C,*%" N30 , p45 , 
“…,›е…,е =мCл,23д/ *%мCле*“= N20-P23 *=* …= 
“2%!%…е C%!=›е……%г%, 2=* , …= “2%!%…е *л,…,че-
“*, ,…2=*2…%г% C%л3ш=!,  * *%…ц3 2-L …едел,, 
"е!% 2…%, 2=*›е C%д2"е!›д=е2 .23 2е%!,ю. Š%ль*% 
* *%…ц3 3-L …едел, C%“ле %Cе!=ц,,, Kл=г%д=! , 
C%д*люче…,ю *%мCе…“=2%!…/. ме.=…,ƒм%", "е!%-
 2…ее, *%лл=2е!=ль…%г% *!%"%“…=K›е…,  C!%,“.%-
д,2 …%!м=л,ƒ=ц,  %“…%"…/. C%*=ƒ=2елеL " ",де 
“…,›е…,  C%*=ƒ=2елеL л=2е…2…%“2, , 3"ел,че…,  
=мCл,23д/ C%2е…ц,=л= …= “2%!%…е C%!=›е…, . 
o!, .2%м …= “2%!%…е *л,…,че“*, ,…2=*2…%г% C%-
л3ш=!,  C%*=ƒ=2ел, л=2е…2…%“2, K/л, "/ше, = 
C%*=ƒ=2ел, =мCл,23д/ # …,›е C% “!="…е…,ю “ 
г!3CC%L *%…2!%л , ч2% “",де2ель“2"3е2 %K &,“2%-
?е…,,[ *%мCе…“=2%!…%г% !еƒе!"=.
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ÐÎËÜ CHLAMIDIA PNEUMONIAe È TNF-α� Â ÄÅÑÒÀÁÈËÈÇÀÖÈÈ 
ÀÒÅÐÎÑÊËÅÐÎÒÈ×ÅÑÊÎÉ ÁËßØÊÈ Ó ×ÅËÎÂÅÊÀ

Ï.Â. Ïèãàðåâñêèé, Ñ.Â. Ìàëüöåâà, Â.À. Ñíåãîâà, Í.Ã. Äàâûäîâà, Î.Ã. ßêîâëåâà, Ð.À. Âîðîæáèò

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

THE ROLE OF CHLAMIDIA PNEUMONIAe AND TNF-α� 
IN DESTABILIZATION OF ATHEROSCLEROTIC PLAQUE IN HUMAN

P.V. Pigarevsky, S.V. Maltseva, V.A. Snegova, N.G. Davydova, O.G. Yakovleva, R.A. Vorozhbit

Institute of Experimental Medicine, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

Öåëü èññëåäîâàíèÿ: “!="…,2ель…%е ,““лед%"=…,е “%де!›=…,  uko , TNF-α " …е“2=K,ль…/. , “2=K,ль-
…/. =2е!%“*ле!%2,че“*,. C%!=›е…, . 3 чел%"е*= , %це…*= ,. !%л, " C!%це““е де“2=K,л,ƒ=ц,, =2е!%“*ле!%-
2,че“*%L Kл ш*,. Ìàòåðèàëû è ìåòîäû: h““лед%"=л, 50 %K!=ƒц%" 2*=…, =%!2/, C%л3че……/. %2 м3›ч,… 
61@7 ле2, 3ме!ш,. %2 haq. bе!,-,*=ц,ю …е“2=K,ль…/. C!%г!е““,!3ю?,. =2е!%“*ле!%2,че“*,. Kл ше* 
C!%"%д,л,, ,“C%льƒ3  г,“2%л%г,че“*%е %*!=ш,"=…,е Oil Red O , гем=2%*“,л,… l=Lе!=. uko "/ "л л, 
д"3м  ме2%д=м,: “ ,“C%льƒ%"=…,ем м%…%*л%…=ль…/. =…2,2ел C!%2," Chlamydia pneumoniae , C% м%д,-,ц,-
!%"=……%м3 ме2%д3 p%м=…%"“*%г%-c,мƒе. nC!еделе…,е TNF-α  K/л% %“3?е“2"ле…% "/“%*%ч3"“2",2ель…/м 
д"3.“23Cе…ч=2/м “2!еC2=",д,…-K,%2,…%"/м ме2%д%м. ̀ …=л,ƒ !еƒ3ль2=2%" C!%"%д,л“  “ C%м%?ью “"е2%"%г% 
м,*!%“*%C= &Leica[ DM  2500 , *%мCью2е!…%L C!%г!=мм/ &Leica Application Suit Version 3.4.0[. Ðåçóëü-
òàòû: b  …е“2=K,ль…/. =2е!%“*ле!%2,че“*,. C%!=›е…, . " %д…,. , 2е. ›е ƒ%…=. , *ле2%ч…/. 2,C=., “%-
“2="л ю?,. "%“C=л,2ель…/е ,…-,ль2!=2/, = 2=*›е " гл=д*%м/шеч…/. *ле2*=. C%*!/ш*, .2,. Kл ше* "/-
 "л ю2“  %д…%"!еме……%  uko ,  м%?…/L C!%"%“C=л,2ель…/L ц,2%*,… TNF-α. b  “2=K,ль…/. C%!=›е…, . 
…, "…32!,-, …, "…е*ле2%ч…%L .*“C!е““,, .2%г% ц,2%*,…= …е …=Kлюд=л%“ь. Çàêëþ÷åíèå: m= -%!м,!%"=…,е 
…е“2=K,ль…%L Kл ш*, K%льш%е "л, …,е м%›е2 %*=ƒ/"=2ь “%че2=……%е деL“2",е uko , TNF-α, “C%“%K“2"3  
!=ƒ",2,ю " “%“3д,“2%L “2е…*е ,мм3…%"%“C=л,2ель…%г% C!%це““=. o%2е…ц,=ль…/L ме.=…,ƒм 3“,л,"=ю?ег% 
деL“2",  …= 2 ›е“2ь ƒ=K%ле"=…,  м%›е2 K/2ь “" ƒ=… “ C! м/м ,л, *%“"е……/м "л, …,ем ,…-е*ц,,, *=* …= 
C%"!е›де…,е “%“3д,“2%L “2е…*,, 2=* , …= 3“,ле…,е C!%д3*ц,, C!%"%“C=л,2ель…/. ц,2%*,…%" *ле2*=м,, *%-
2%!/е 3ч=“2"3ю2 " де“2=K,л,ƒ=ц,, C%*!/ш*, Kл ш*,.
Êëþ÷åâûå ñëîâà: =2е!%“*ле!%ƒ, …е“2=K,ль…=  Kл ш*=, .л=м,д,  C…е"м%…, , -=*2%! …е*!%ƒ= %C3.%л, 
=ль-=, ,мм3…%"%“C=л,2ель…/е !е=*ц,, " “%“3д,“2%L “2е…*е.

Research objective: The aim of this work was a comparative study of the contents of the Chlamydia pneumoniae 
and TNF-α in the unstable and stable atherosclerotic lesions in humans and their role in the destabilization of ath-
erosclerotic plaques. Material and methods:  Investigated 50 aortic tissue samples received from 61 @ 7 years men 
who died from coronary heart disease. Verification of unstable progressive atherosclerotic plaques was conducted 
using histological staining Oil Red O and hematoxylin Mayer. Chlamydia pneumoniae identified in two ways: by 
using monoclonal antibodies and by modified Romanowski-Giemsa. Determination of TNF-α was made highly 
sensitive two-stage biotin-streptavidin method. Analysis of the results was carried out using a light microscope Leica 
DM  2500 and computer program &Leica Application Suite Version 3.4.0[. Results: In unstable atherosclerotic le-
sions in the same areas and cell types that make up the inflammatory infiltrates, as well as in cells smooth muscle cells 
of these plaques are detected simultaneously Chlamydia pneumoniae and powerful inflammation cytokine TNF-α. 
In stable lesions intra- and extracellular expression of this cytokine is not detected. Conclusion: On the forma-
tion of unstable plaques a large impact could have the combined effect of Chlamydia pneumoniae and TNF-α, 
contributing to the development of the immunoinflamatory process in the vascular wall. Potential mechanism for 
strengthening action on the severity of the disease may be associated with direct or indirect influence of infection, as 
damage to the vascular wall, and increased production of proinflammatory cytokines cells, which are involved in the 
destabilization of plaque.
Key words: atherosclerosis,   unstable plaque, Chlamydia pneumoniae,   tumor necrosis factor-α immune in-
flammatory reactions in vessel wall.
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Ââåäåíèå. b …=“2% ?ее "!ем  ,мею2“  д%*=-
ƒ=2ель“2"= " C%льƒ3 C!,ч,……%-“лед“2"е……%L “" ƒ, 
ме›д3 .!%…,че“*%L Chlamydia pneumoniae ,…-е*-
ц,еL (uko) , =2е!%“*ле!%ƒ%м [1$3]. o%*=ƒ=…%, 
ч2% uko ,г!=ю2 "=›…3ю !%ль " !=ƒ",2,, "%“C=-
л,2ель…/. , ,мм3…%л%г,че“*,. C!%це““%" , м%г32 
,…,ц,,!%"=2ь =2е!%ге…еƒ. }2%2 "%ƒK3д,2ель %K…=!3-
›,"=е2“  " =2е!%“*ле!%2,че“*,. Kл ш*=. , …= “ег%д-
… ш…,L м%ме…2 2%ч…% ,ƒ"е“2…%, ч2% %… м%›е2 "/-
ƒ"=2ь “л%›…/L *%мCле*“ ме“2…/. "%“C=л,2ель…/. , 
,мм3…%л%г,че“*,. !е=*ц,L " “%“3д,“2%L “2е…*е [4]. 
rд=л%“ь 3“2=…%",2ь, ч2% uko м%г32 "*люч=2ь“  " 
=2е!%ге…еƒ …= !=ƒл,ч…/. “2=д, . C!%це““= , !=“-
“м=2!,"=ю2“  *=* "=›…/L -=*2%! %K%“2!е…,  haq 
, !=ƒ",2,  %“2!%г% ,…-=!*2= м,%*=!д= C!, "/“%*%м 
2,2!е =…2,.л=м,д,=ль…/. =…2,2ел " *!%", [1, 5]. 
nд…=*% д=……/е л,2е!=23!/ % "%ƒм%›…%м 3ч=“2,, 
%Kл,г=2…/. C=!=ƒ,2%" " C!%це““е де“2=K,л,ƒ=ц,, 
=2е!%“*ле!%2,че“*%L Kл ш*, 3 чел%"е*= C!=*2,че-
“*, %2“32“2"3ю2. n2“32“2"3ю2 , “"еде…,  % "%ƒ-
м%›…%м "л, …,, ,…-е*ц,%……/. =ге…2%" …= !=ƒ",-
2,е *%…*!е2…/. ме.=…,ƒм%" ,мм3…%"%“C=л,2ель…/. 
!е=*ц,L " “%“3д,“2%L “2е…*е. b ч=“2…%“2,, …= =*2,-
"=ц,ю “,…2еƒ= C!%"%“C=л,2ель…/. ц,2%*,…%" л,м-
-%ц,2=м,, м=*!%-=г=м, , д!3г,м, *ле2*=м, "%“C=-
л,2ель…%г% %ч=г=. hƒ"е“2…%, ч2% =*2,"=ц,  “,“2ем/ 
ц,2%*,…%" 3 K%ль…/. =2е!%“*ле!%ƒ%м  "л е2“  м=!-
*е!%м C!%г!е““,!%"=…,  ƒ=K%ле"=…,  “ "%"лече…,ем 
" C=2%ге…еƒ …%"/. “%“2="л ю?,. [6]. q .2%L 2%ч*, 
ƒ!е…,  K%льш%L ,…2е!е“ C!ед“2="л е2 -=*2%! …е-
*!%ƒ= %C3.%л,-=ль-= (TNF-α), *%2%!/L  "л е2“  
м%?…/м CлеL%2!%C…/м ц,2%*,…%м “ …е“*%ль*,м, 
*ле2%ч…/м, -3…*ц, м,. n… ,г!=е2 !%ль " "%“C=ле-
…,, , ,…,ц,,!%"=…,, ƒ=K%ле"=…,L *%!%…=!…/. =!-
2е!,L. a,%л%г,че“*3ю !%ль TNF-α =ль-= %це…,"=-
ю2 *=* "ед3?3ю * C!%г!е““,, %“л%›…е…,L C!, !=ƒ-
",2,, =2е!%“*ле!%ƒ=, …е“2=K,ль…%L “2е…%*=!д,, , 
*%!%…=!…/. !е“2е…%ƒ%" [7]. qч,2=е2“ , ч2% TNF-α 
,г!=е2 !%ль " ,…д3*ц,, =C%C2%ƒ= , %Kл=д=е2 ,мм3-
…%м%д3л,!3ю?,м, “"%L“2"=м, [8]. d% …=“2% ?ег% 
"!еме…, K/л% ,ƒ"е“2…%, ч2% TNF-α C!%д3ц,!3е2“  
C!е,м3?е“2"е……% м%…%ц,2=м,/м=*!%-=г=м,, .…д%-
2ел,=ль…/м, , 23ч…/м, *ле2*=м, [6]. 

d=……/е %K %д…%"!еме……%м %K…=!3›е…,, " “2е…-
*е =!2е!,L uko , TNF-α , % ,. !%л, …= -%!м,-
!%"=…,е …е“2=K,ль…%L =2е!%“*ле!%2,че“*%L Kл ш*, 
3 чел%"е*= " м,!%"%L л,2е!=23!е %2“32“2"3ю2.

Öåëü èññëåäîâàíèÿ: “!="…,2ель…%е ,““лед%"=-
…,е “%де!›=…,  uko , TNF-α " …е“2=K,ль…/. 
, “2=K,ль…/. =2е!%“*ле!%2,че“*,. C%!=›е…, . 3 
чел%"е*= , %це…*= ,. !%л, " C!%це““е де“2=K,л,-
ƒ=ц,, =2е!%“*ле!%2,че“*%L Kл ш*,. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. l=2е!,-
=л%м ,““лед%"=…,  C%“л3›,л, 12 =32%C“,L, C%л3-

че……/. %2 м3›ч,… 61@7 ле2, 3ме!ш,. %2 %“2!%L 
“е!деч…%-“%“3д,“2%L …ед%“2=2%ч…%“2, =2е!%“*ле!%-
2,че“*%L .2,%л%г,,. nK ƒ=2ель…/м 3“л%",ем дл  
%2K%!= м=2е!,=л=  "л л%“ь %2“32“2",е 2 ›ел/., 
“%C32“2"3ю?,. ƒ=K%ле"=…,L, “C%“%K…/. %*=ƒ/"=2ь 
"%ƒдеL“2",е …= ,мм3…%л%г,че“*3ю !е=*2,"…%“2ь.

h““лед%"=л, “егме…2/ =%!2/ (,ƒ !=L%…= д3г,, 
г!3д…%г% , K!юш…%г% %2дел%") # "“ег% 50 %K-
!=ƒц%" 2*=…,.

h““ече……/е *3“%ч*, -,*“,!%"=л, " 4% ƒ=-
K3-е!е……%м C=!=-%!м=льдег,де. hмм3…%м%!-
-%л%г,че“*%е , м,*!%“*%C,че“*%е ,““лед%"=…,е 
C!%"%д,л, …= C=!=-,…%"/. , *!,%“2=2…/. “!еƒ=. 
2%л?,…%L 4$6 м*м.

dл  "е!,-,*=ц,, 2,C%" =2е!%“*ле!%2,че“*,. 
C%!=›е…,L, “ целью %2K%!= …е“2=K,ль…/., %Kл=-
д=ю?,. C!,ƒ…=*=м, C!%г!е““,!3ю?ег% !%“2= Kл -
ше*, C!%"%д,л, %*!=ш,"=…,е C!еC=!=2%" …= "/-
 "ле…,е л,C,д%" *!=“,2елем Oil Red O (&Dako[). 

nд…%"!еме……% "/ "л л, “2еCе…ь ,…-,ль2!=-
ц,, “%“3д,“2%L “2е…*, м%…%…3*ле=!=м, “ C%м%-
?ью %*!=ш,"=…,  “!еƒ%" гем=2%*“,л,…%м l=Lе!= 
“ д%*!=“*%L "%д…%-“C,!2%"/м !=“2"%!%м .%ƒ,…=.

b ,““лед%"=…,, C!,ме… л,“ь ме2%д/, …=C!="-
ле……/е …= %K…=!3›е…,е uko " “2е…*е =!2е!,L: 
=) ,мм3…%Cе!%*“,д=ƒ…/L ме2%д (м%…%*л%…=ль…/е 
=…2,2ел= C!%2," Chlamydia pneumoniae &GenWay[, 
50 м*г/мл); K) г,“2%л%г,че“*,L ме2%д # 
2*=…ь -,*“,!%"=л, " 2ече…,е “32%* " ›,д*%“2, 
x2,"е, ƒ=л,"=л, " C=!=-,… , “!еƒ/ 2%л?,…%L 
3$4 м*м %*!=ш,"=л, =ƒ3! II-.%ƒ,…%м C% ме2%д3 
p%м=…%"“*%г%$c,мƒ/. o%д ,мме!“,еL .леме…-
2=!…/е "*люче…,  .л=м,д,L C!,%K!е2=ю2 *!=“-
…%- -,%ле2%"/L ц"е2, = !е2,*3л !…/е 2ельц= C%-
!=›е……%L *ле2*, # “,…,L,  д!% *ле2%* # K%!-
д%"%--,%ле2%"/L , ,. ц,2%Cл=ƒм= # г%л3K%L. 
jле2%ч…/е "*люче…,  C=!=ƒ,2%" C!, м,*!%“*%C,, 
…=.%д 2 " ",де “*%Cле…,L (*%л%…,L) " ц,2%Cл=ƒме 
"%*!3г  д!= C%!=›е……%L *ле2*,, л,K% %…, м%г32 
!=“C%л=г=2ь“  " ц,2%Cл=ƒме *ле2*, д,--3ƒ…%.

dл  %C!еделе…,  TNF-α " *ле2%ч…/. , "…е*ле-
2%ч…/. “2!3*23!=. …е“2=K,ль…/. , “2=K,ль…/. =2е-
!%“*ле!%2,че“*,. C%!=›е…,L K/л% %“3?е“2"ле…% ,м-
м3…%г,“2%.,м,че“*%е ,““лед%"=…,е "/“%*%ч3"“2",-
2ель…/м д"3.“23Cе…ч=2/м “2!еC2=",д,…-K,%2,…%"/м 
ме2%д%м. q .2%L целью ,“C%льƒ%"=л, м%…%*л%…=ль-
…/е =…2,2ел= * TNF-α (*л%… 28401, " *%…це…2!=ц,, 
50м*г/мл, &SIGMA[). o!%д3*2 !е=*ц,, "/ "л л, “ 
C%м%?ью г%2%"%г% …=K%!= !е=ге…2%" &R&D Systems[ 
(Cell & Tissue Staining Kit, HRP-DAB System). d%-
*!=ш,"=…,е  де! %“3?е“2"л л, ме2,л%"/м ƒеле…/м 
(г%2%"/L !=“2"%! Methyl Green &Dako[).

o%л3че……/е C!еC=!=2/ ,““лед%"=л, " “"е2%"%м 
м,*!%“*%Cе &Leica[ DM 2500. l,*!%-%2%г!=-,, 
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ÂÊÓÑÎÂÛÅ ÐÅÖÅÏÒÎÐÛ Ê ÃÎÐÜÊÎÌÓ ÂÊÓÑÓ 
ÏÐÈ ÁÐÎÍÕÈÀËÜÍÎÉ ÀÑÒÌÅ

Â.Í. Ìèíååâ, À.À. Êóçèêîâà, Ì.À. Íёìà 

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%"=, 
q=…*2-oе2е!K3!г, p%““, 

TASTE RECEPTORS TO BITTER TASTE 
IN THE BRONCHIAL ASTHMA

V.N. Mineev, A.A. Kuzikova, M.A. Nyoma

Pavlov First St. Petersburg State Medical University, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

j  …=“2% ?ем3 "!еме…, "/ "ле…= .*“C!е““,  "*3“%"/. !ецеC2%!%" * г%!ь*%м3 "*3“3 " !е“C,!=2%!…%L 
“,“2еме (" ч=“2…%“2,, …= гл=д*%м/шеч…/. *ле2*=. K!%….%" чел%"е*=, …= .C,2ел,=ль…/. *ле2*=. лег*,.), 
= 2=*›е …= л,м-%ц,2=., м=*!%-=г=., 23ч…/. , д!3г,. *ле2*=..  b% м…%г%м -3…*ц,  .2,. !ецеC2%!%" 
* г%!ь*%м3 "*3“3 (TAS2R) C%*= %“2=е2“  …е “…%L. nK“3›д=ю2“  "%ƒм%›…/е C32, 3ч=“2,  TAS2R-
“,г…=ль…%L “,“2ем/ " C=2%ге…еƒе K!%….,=ль…%L =“2м/. p=““м=2!,"=е2“  3ч=“2,е TAS2R " гл=д*%м/-
шеч…%L !ел=*“=ц,, K!%….%",  ,…г,K,!%"=…,, C!%д3*ц,, мед,=2%!%" "%“C=ле…, . TAS2R .*“C!е““,!%"=…/ 
…= C%д",›…/. !е“…,ч*=. .C,2ел,=ль…/. *ле2%* K!%….%" чел%"е*=, C!,д="=  ,м .ем%“е…“%!…/е “"%L“2"=. 
m=л,ч,е TAS2R-“,г…=ль…%L “,“2ем/ " !е“…,ч*=. C!,д=е2 ,м ="2%…%м…%“2ь " %2…%ше…,, %C!еделе-
…,  "!ед%…%“…%г% “,г…=л= (г%!ь*%L “3K“2=…ц,,) “ C%“лед3ю?еL .л,м,…=ц,еL .2,м, ›е *ле2*=м, .2%L 
%C=“…%L “3K“2=…ц,,. hƒ3ч=е2“  !%ль TAS2R " м3*%ц,л,=!…%м *л,!е…“е, "/!=K%2*е %*“,д= =ƒ%2= (NO), 
C! м%м =…2,K=*2е!,=ль…%м .--е*2е, ,…д,",д3=ль…%L C!ед!=“C%л%›е……%“2, * !е“C,!=2%!…%L ,…-е*ц,,. 
nK“3›д=е2“  "%ƒм%›…%е 3ч=“2,е TAS2R " C=2%ге…еƒе "%“C=ле…,  …= 3!%"…е "е!.…,. д/.=2ель…/. C32еL, 
C!е›де "“ег% C!, !,…%“,…3“,2е. d=ль…еLш=  !=ƒ!=K%2*= C!%Kлем/ “3л,2 %2*!/2,  *=* " %Kл=“2, !=ƒ-
!=K%2*, …%"/. ле*=!“2"е……/. C%д.%д%" C!, K!%….,=ль…%L =“2ме, 2=* , " %Kл=“2, C%…,м=…,  …= …%"%м 
3!%"…е ед,…/. -3…д=ме…2=ль…/. C!%це““%", *%2%!/е ле›=2 " %“…%"е !=ƒ…%%K!=ƒ…%L C=2%л%г,,, “" ƒ=……%L 
“ д!е"…еLшеL ƒ=?,2…%L “е…“%!…%L “,“2ем%L # "*3“%"%L.
Êëþ÷åâûå ñëîâà: "*3“%"/е !ецеC2%!/,  !ецеC2%!/ * г%!ь*%м3 "*3“3, TAS2R, K!%….,=ль…=  =“2м=,  K!%…-
.%д,л=2=ц, ,  C%д",›…/е !е“…,ч*, .C,2ел,=ль…/. *ле2%*,  K!%….,,  м3*%ц,л,=!…/L *л,!е…“,  !,…%“,…3“,2.

To date,   the expression of bitter taste receptors in the respiratory system (in particular, on the human smooth 
muscle cells of bronchi, on the epithelial cells of the lungs), as well as on lymphocytes, macrophages, mast 
cells and other cells. In many ways, the function of these receptors to bitter taste (TAS2R) is not yet clear. 
Possible ways of involvement of the TAS2R-signaling system in the pathogenesis of bronchial asthma are 
discussed. The involvement of TAS2R in the bronchi smooth muscle relaxation, inhibition of the production 
of inflammatory mediators is considered. TAS2R is expressed on mobile cilia of human bronchial epithelial 
cells, giving them chemosensory properties. The presence of the TAS2R-signaling system in the cilia gives 
them autonomy regarding the identification of a harmful signal (bitter substance) followed by the elimination 
of this dangerous substance by these cells. 
The role of TAS2R in mucociliary clearance, production of nitric oxide (NO), a direct antibacterial effect, an 
individual predisposition to respiratory infection is studied. Possible involvement of TAS2R in the pathogen-
esis of inflammation at the level of the upper respiratory tract, especially in rhinosinusitis, is discussed. Further 
development of the problem promises discoveries, both in the development of new therapeutic approaches in 
bronchial asthma, and in the understanding at a new level of the common, fundamental processes that underlie 
the diverse pathology associated with the oldest protective sensory system # the gustatory system. 
Key words: taste receptors, receptors for bitter taste, TAS2R, bronchial asthma, bronchodilation, mobile cilia 
of epithelial cells, bronchi, mucociliary clearance, rhinosinusitis.
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Ââåäåíèå. mе%K/ч…%“2ь …е 2%ль*% …=ƒ"=…,  “2=-
2ь,, …% , C!%Kлем/ “" ƒ=…= “ 2ем …е%K/ч…/м -=*2%м, 
*%2%!/L %K…=!3›,л, * “"%ем3 3д,"ле…,ю =ме!,-
*=…“*,е 3че…/е [1], "/ "ле…= .*“C!е““,  "*3“%"/. !е -
цеC2%!%" * г%!ь*%м3 "*3“3 " !е“C,!=2%!…%L “,“2еме 
(" ч=“2…%“2,, …= гл=д*%м/шеч…/. *ле2*=. K!%….%" 
чел%"е*=). 

j …=“2% ?ем3 "!еме…, %C,“=…= .*“C!е““,  "*3-
“%"/. !ецеC2%!%" * г%!ь*%м3 "*3“3 …= .C,2ел,-
=ль…/. *ле2*=. лег*,., = 2=*›е …= л,м-%ц,2=., 
м=*!%-=г=., 23ч…/. , д!3г,. *ле2*=., ч2% 3*=ƒ/-
"=е2 …= 3ч=“2,е .2,. !ецеC2%!%", " ч=“2…%“2,, " 
м/шеч…%L !ел=*“=ц,,, ,…г,K,!%"=…,, C!%д3*ц,, 
мед,=2%!%" "%“C=ле…,  [2, 3].

h““лед%"=…, , *=“=ю?,е“  "%ƒм%›…%L !%л, !е-
цеC2%!%" * г%!ь*%м3 "*3“3 (TAS2R) C!, K!%….,=ль-
…%L =“2ме ед,…,ч…/ ("“ег% д"=), %д…=*% ,мею?,е“  
.*“Cе!,ме…2=ль…/е д=……/е , 2е ед,…,ч…/е !=K%2/ 
…= *л,…,че“*%м м=2е!,=ле 3 де2еL , "ƒ!%“л/., C%-
ƒ"%л ю2 …=ме2,2ь "%ƒм%›…/е C=2%ге…е2,че“*,е C32, 
3ч=“2,  !ецеC2%!%" TAS2R C!, .2%м ƒ=K%ле"=…,,. 
o%…,м=…,е .2,. C32еL , %“%Kе……% ,де  % “%ƒд=…,, " 
K3д3?ем …%"%г% *л=““= K!%….%д,л=2=2%!%" …= %“…%"е 
=г%…,“2%" TAS2R !ецеC2%!%" C!ед“2="л е2 *=* …=-
3ч…/L, 2=* , C!=*2,че“*,L ,…2е!е“ дл  *л,…,ц,“2%".

b% м…%г%м -3…*ц,  .2,. !ецеC2%!%" * г%!ь*%-
м3 "*3“3 (TAS2R) C%*= %“2=е2“  …е “…%L, .%2 , C% 
м…е…,ю Stephen B. Liggett [4] "/ "ле……/е “"%L“2"= 
!ецеC2%!%" TAS2R (%C%“!ед3ю2 K!%….%д,л=2=ц,ю), 
“%C! ›е……/. “ G-Kел*=м,, C%ƒ"%л ю2 “%ƒд=2ь …%"/L 
*л=““ K!%….%д,л=2=2%!%", K%лее м%?…/., чем β2-
=г%…,“2/ дл  лече…,  K!%….,=ль…%L =“2м/ (a`) , 
.!%…,че“*%L %K“2!3*2,"…%L K%леƒ…, лег*,.. 

pецеC2%! * г%!ь*%м3 "*3“3 (TAS2R) !=“C%ƒ…=е2 
“=м/е !=ƒ…%%K!=ƒ…/е г%!ь*,е “%ед,…е…, , "*люч=  

C!,!%д…/е !=“2,2ель…/е (.,…,…, *%л.,ц,…, L%.,мK,…, 
“2!,.…,…) , “,…2е2,че“*,е =ге…2/, ,“C%льƒ3ем/е " 
…=“2% ?ее "!ем  дл  лече…,  ! д= ƒ=K%ле"=…,L (…=-
C!,ме!, .л%!%.,…, д=C“%…, -л3-е…=м%"=  *,“л%2= [4]. 

q" ƒ/"=…,е г%!ь*,. “3K“2=…ц,L “ !ецеC2%!%м 
TAS2R C!,"%д,2 * ег% *%…-%!м=ц,%……/м ,ƒме…е-
…, м , “%C! ›е…,ю “ ге2е!%2!,ме!…/м G-Kел*%м, 
ег% =*2,"=ц,,, ч2% "еде2 * д,““%ц,=ц,, G-Kел*= …= 
Gα-“3KAед,…,ц3 г=“2д3ц,… , Gβ3/Gγ13 “3KAед,…,-
ц/. Gβ3/Gγ13 “3KAед,…,ц/ =*2,",!3ю2 -%“-%л,-
C=ƒ3 qβ2, *%2%!=  г,д!%л,ƒ3е2 -%“-=2,д,л,…%ƒ,2-
4,5-K,“-%“-=2 д% ,…%ƒ,2%л-1,4,5-2!,-%“-=2= , д,=-
ц,лгл,це!%л= [5]. h…%ƒ,2%л-1,4,5-2!,-%“-=2 (IP3) 
“2,м3л,!3е2 "/“"%K%›де…,е ,%…%" *=льц,  Ca2+ 
,ƒ "…32!,*ле2%ч…/. деC%, деL“2"3  …= !ецеC2%!/ 
IP3R .…д%Cл=ƒм=2,че“*%г% !е2,*3л3м= [5]. b/“"%-
K%›де…,е ,%…%" *=льц,  Ca2+ "/ƒ/"=е2 %2*!/2,е 
*=льц,L-=*2,",!3ем/. *=л,е"/. *=…=л%" K%льш%L 
C!%"%д,м%“2, (bjq=-*=…=л%") , C%“лед3ю?3ю г,-
Cе!C%л !,ƒ=ц,ю мемK!=…/, ч2% C!,"%д,2 * !ел=*-
“=ц,, гл=д*%L м3“*3л=23!/ K!%….%" [5]. 

j …=“2% ?ем3 "!еме…, %C,“=…/ 25 “3K2,C%" 
(C% …е*%2%!/м д=……/м 29 “3K2,C%" [6]) !ецеC-
2%!%" TAS2R [7]. m= гл=д*,. м/шц=. K!%….%" 
чел%"е*= …=,K%лее "/!=›е…= .*“C!е““,  3 “3K-
2,C%" !ецеC2%!= TAS2R (TAS2R10, TAS2R14 
, TAS2R31 # ч,“л%"/е %K%ƒ…=че…,  C% …%"%L 
…%ме…*л=23!е “%%2"е2“2"3ю?,. ге…%" (http://www.
genenames.org)). 

o!,"%д,м м%д,-,ц,!%"=……3ю 2=Kл,ц3 (д=…-
…/е, C%л3че……/е “ C%м%?ью RT-PCR), " *%-
2%!%L %2!=›е…= .*“C!е““,  мpmj !=ƒл,ч…/. 
!ецеC2%!%" * г%!ь*%м3 "*3“3 …= гл=д*,. м/ш-
ц=. K!%….%" " “!="…е…,, “ .*“C!е““,еL мpmj 
β2-=д!е…%!ецеC2%!%" (2=Kл,ц=) [1].

Š=Kл,ц=
Ýêñïðåññèÿ ìÐÍÊ ðàçëè÷íûõ ðåöåïòîðîâ ê ãîðüêîìó âêóñó TAS2R íà ãëàäêîìûøå÷íûõ 

êëåòêàõ áðîíõîâ â ñðàâíåíèè ñ ýêñïðåññèåé ìÐÍÊ β2-àäðåíîðåöåïòîðîâ (ìîäèôèöèðîâàíà èç [1])

мpmj  TAS2R …= 
гл=д*%м/шеч…/. *ле2*=. 

K!%….%"

q%%2…%ше…,е мpmj  
!ецеC2%!%" TAS2R 

, β2-=д!е…%!ецеC2%!%"

мpmj  TAS2R …= 
гл=д*%м/шеч…/. *ле2*=. 

K!%….%"

q%%2…%ше…,е мpmj  
!ецеC2%!%" TAS2R 

, β2-=д!е…%!ецеC2%!%"
TAS2R10 3,96 TAS2R42 0,26
TAS2R14 3,51 TAS2R46 0,25
TAS2R31 3,41 TAS2R1 0,17
TAS2R5 1,76 TAS2R8 0,15
TAS2R4 1,45 TAS2R39 mе %K…=!3›е…/
TAS2R19 1,37 TAS2R43 mе %K…=!3›е…/
TAS2R3 0,83 TAS2R7 mе %K…=!3›е…/
TAS2R20 0,71 TAS2R 40 mе %K…=!3›е…/
TAS2R45 0,70 TAS2R16 mе %K…=!3›е…/
TAS2R50 0,48 TAS2R38 mе %K…=!3›е…/
TAS2R30 0,31 TAS2R41 mе %K…=!3›е…/
TAS2R9 0,31 TAS2R60 mе %K…=!3›е…/
TAS2R13 0,26 β2-Àäðåíîðåöåïòîðû 1,0
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,ƒ *люче"/. ме.=…,ƒм%" -%!м,!%"=…,  "%“C=л,-
2ель…/. , “2!3*23!…/. ,ƒме…е…,L K!%….%" , д=›е 
!=ƒ",2,  -=!м=*%2е!=Cе"2,че“*, …е*%…2!%л,!3е-
м%г% 2ече…,  K%леƒ…, [14].

`"2%!/ [13] C%*=ƒ=л,, ч2% г%!ь*,е “%ед,…е-
…, , 2=*,е *=* де…=2%…,3м, 23L%… (=*2,",!3е2 
TAS2R14), “=л,ц,… (=*2,",!3е2 T2R16), .,…,…, 
…,*%2,…, =*2,",!3  TAS2R-“,г…=ль…3ю “,“2е-
м3, C%"/ш=л, "…32!,*ле2%ч…%е “%де!›=…,е Ca+2 

[Ca+2]i " !е“…,ч*=.. o!,ме…е…,е де…=2%…,3м= 
C!,"%д,л% * 3ч=?е…,ю K,е…,  !е“…,че* (C!,Kл,-
ƒ,2ель…% …= 25%) [13]. 

dел=е2“  ,…2е!е“…/L "/"%д [13] % 2%м, ч2% 
…=л,ч,е TAS2R-“,г…=ль…%L “,“2ем/ " !е“…,ч*=. 
C!,д=е2 ,м ="2%…%м…%“2ь " %2…%ше…,, %C!еделе-
…,  "!ед%…%“…%г% “,г…=л= (г%!ь*%L “3K“2=…ц,,) 
“ C%“лед3ю?еL .л,м,…=ц,еL .2,м, ›е *ле2*=м, 
.2%L %C=“…%L “3K“2=…ц,,.

hме……% .2,м !е“…,ч*, %2л,ч=ю2“  %2 д!3г,. 
*ле2%*, " *%2%!/. K/л ,де…2,-,ц,!%"=… TAS2R-
“,г…=ль…/L C32ь, # …=ƒ=ль…/. , л=!,…ге=ль…/. 
.ем%“е…“%!…/. *ле2%*, Cе!ед=ю?,. “,г…=л " “%-
%2"е2“2"3ю?,е %2дел/ …е!"…%L “,“2ем/ [13]. 

e?е %д,… "=›…/L =“Cе*2 "%ƒм%›…%г% 3ч=“2,  
“Cец,-,че“*,. TAS2R " C=2%ге…еƒе a` # .2% 
,. 3ч=“2,е " C=2%ге…еƒе "%“C=ле…,  …= 3!%"…е 
"е!.…,. д/.=2ель…/. C32еL. pечь ,де2, C!е›де 
"“ег%, % !,…%“,…3“,2е, C!, *%2%!%м ,ƒ3че…,ем 
!%л, TAS2R ƒ=…,м=е2“  цел/L ! д ,““лед%"=2е-
леL [15$18]. mе2 …е%K.%д,м%“2, дл  *л,…,ц,“2= 
3Kе›д=2ь " …е!=ƒ!/"…%L “" ƒ, C=2%л%г,, "е!.…,. 
, …,›…,. д/.=2ель…/. C32еL, "*люч=  -%!м,-
!%"=…,е , C!%г!е““,!%"=…,е K!%….,=ль…%L =“2м/.

`“Cе*2/ 3*=ƒ=……%L C!%Kлем/ *=“=ю2“  2=*,. 
…=C!="ле…,L ,““лед%"=…,L, *=* 3ч=“2,е TAS2R, 
гл="…/м %K!=ƒ%м TAS2R38, .*“C!е““,!%"=……%г% " 
.C,2ел,, "е!.…,. д/ .=2ель…/. C32еL, " м3*%ц,-
л,=!…%м *л,!е…“е, "/!=K%2*е %*“,д= =ƒ%2= (NO), 
C! м%м =…2,K=*2е!,=ль…%м .--е*2е, ,…д,",д3=ль-
…%L C!ед!=“C%л%›е……%“2, * !е“C,!=2%!…%L ,…-е*-
ц,, [16].

o%*=ƒ=…%, ч2% !ецеC2%! * г%!ь*%м3 "*3“3 (-е-
…,л2,%*=!K=м,д3) TAS2R38 …= C%д",›…/. …=-
ƒ=ль…/. !е“…,ч*=. !=““м=2!,"=е2“  " *=че“2"е 
…еƒ=",“,м%г% -=*2%!= !,“*= дл  -%!м,!%"=…,  
!,…%“,…3“,2=, дл  лече…,  *%2%!%г% 2!еK3е2“  
%Cе!=2,"…%е "меш=2ель“2"% [17].

j“2=2,, 2=*›е K/л% C%*=ƒ=…%, ч2% ,ме……% .2%2 
!ецеC2%! TAS2R38 %K…=!3›е… …= мемK!=…=. …еL-
2!%-,л%", м%…%ц,2%" , л,м-%ц,2%" Cе!,-е!,че-

“*%L *!%", [19], C!,чем !ецеC2%!, " ч=“2…%“2,, =*-
2,",!3е2“  C!%д3*2%м, “е*!е2,!3ем/м Pseudomonas 
aeruginosa: 3-oxo-C12-HSL (N-(3-%*“%д%де*=…%,л)-
l-г%м%“е!,… л=*2%…), *%2%!/L  "л е2“  “,г…=ль-
…%L м%ле*3л%L " “,“2еме *%мм3…,*=ц,, K=*2е!,L 
&quorum sensing[, 3C%м …32%L "/ше.

b л,2е!=23!е %K“3›д=ю2“  "=!,=…2/ (C%л,-
м%!-,ƒм/) ге…= TAS2R38 “%%2"е2“2"3ю?ег% !е-
цеC2%!=, .*“C!е““,!%"=……%г% …= .C,2ел,, "е!.…,. 
д/.=2ель…/. C32еL, “ 2%ч*, ƒ!е…,  ,…д,",д3=ль-
…%L C!ед!=“C%л%›е……%“2, ,л, !еƒ,“2е…2…%“2, * 
!е“C,!=2%!…/м ,…-е*ц, м [20, 21].

hƒ"е“2…/е * …=“2% ?ем3 "!еме…, д=……/е C% 
3ч=“2,ю !ецеC2%!%" * г%!ь*%м3 "*3“3 TAS2R " C=-
2%ге…еƒе K!%….,=ль…%L =“2м/ %K%K?е…/ …= !,“3…*е.

Ðèñóíîê. b%ƒм%›…/е C32, 3ч=“2,  "*3“%"/. !ецеC2%!%" 
* г%!ь*%м3 "*3“3 (TAS2R) " C=2%ге…еƒе K!%….,=ль…%L 
=“2м/

Çàêëþ÷åíèå. g="е!ш=  %Kƒ%!, “лед3е2 “*=-
ƒ=2ь, ч2% =…=л,ƒ,!3ем=  %Kл=“2ь …=3ч…/. -=*2%", 
*=“=ю?,.“  …е%›,д=……%L !%л, "*3“%"/. !ецеC2%-
!%" (" д=……%м %Kƒ%!е 2%ль*% !ецеC2%!%" * г%!ь-
*%м3 "*3“3) %."=2/"=е2 , м%›е2 ,…2е!е“%"=2ь …е 
2%ль*% C3льм%…%л%г%", =лле!г%л%г%" [22], …% , 
*л,…,ц,“2%" д!3г,. “Cец,=ль…%“2еL. 

d=ль…еLш=  !=ƒ!=K%2*= C!%Kлем/ “3л,2 %2-
*!/2,  *=* " %Kл=“2, !=ƒ!=K%2*, …%"/. ле*=!-
“2"е……/. C%д.%д%" C!, K!%….,=ль…%L =“2ме [23], 
2=* , " %Kл=“2, C%…,м=…,  …= …%"%м 3!%"…е ед,-
…/. -3…д=ме…2=ль…/. C!%це““%", *%2%!/е ле›=2 
" %“…%"е !=ƒ…%%K!=ƒ…%L C=2%л%г,, [24], “" ƒ=……%L 
“ д!е"…еLшеL ƒ=?,2…%L “е…“%!…%L “,“2ем%L # 
"*3“%"%L [25]. 
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I j%лле*2," ="2%!%", 2017 г. 

0ель ,““лед%"=…, : ,ƒ3ч,2ь *л,…,*%-.C,дем,%л%г,че“*,е =“Cе*2/ !=“C!%“2!=…е……%“2, *=!д,%"=“*3-
л !…/. -=*2%!%" !,“*= “!ед, …=“еле…,  m%"г%!%д“*%L %Kл=“2,. m= %“…%"=…,, 1% C!%“Cе*2,"…%-
г% "/K%!%ч…%г% ,““лед%"=…,  K/л% %2%K!=…% 4578 !е“C%…де…2%" (2606 м3›ч,… , 1972 ›е…?,…/). 
b  *=че“2"е %C!%“…,*= ,“C%льƒ%"=…= “2=…д=!2…=  =…*е2= cmh0 ol (a!,2%" `.m.,  2003). q2=2,“2,-
че“*=  %K!=K%2*= д=……/. C!%"еде…= C!, C%м%?, C!%г!=мм/ STATISTICA 10,  Stat Soft. k,це…ƒ,%…-
…/L …%ме! AGAR207F394525FA-6. q!ед, "“е. tp “2=2,“2,че“*, ƒ…=ч,м/е !=ƒл,ч,  "/ "ле…/ C% 
-=*2%!3 “%Kлюде…,  д,е2/ C!, t=7,27 (!<0,0001) , t=-2,82 (!<0,0156) C!, %це…*е …е“%Kлюде…,  
д,е2/. bел,ч,…= ,…2е!*"=!2,ль…%г% !=ƒм=.= (interyuartile range # QR) C% д=……/м …еC=!=ме2!,че“*%L 
“2=2,“2,*, “%“2=",л= C!, %це…*е “%Kлюде…,  д,е2/ C% lе=28,8 (C!, 26,3$30,8) , lе=70,7 (C!, 
60,7$71,3) C!, %це…*е …е“%Kлюде…,  д,е2/. r“2=…%"ле…%,  ч2% “%Kлюде…,е д,е2/ K%лее .=!=*2е!…% дл  
›е…?,… " C!едел=. 30%. b  2% ›е "!ем  …е “%Kлюд=е2 д,е23 …еƒ=",“,м% %2 C%л= " C!едел=. 60$70% 
!е“C%…де…2%". d=……/L -=*2 " д=ль…еLшем …=шел %2!=›е…,е " ч=“2%2е д,“л,C,дем,, “!ед, …=“еле…, . 
o=!=ме2!,че“*,L =…=л,ƒ "/ ",л ƒ…=ч,2ель…/е !=ƒл,ч,  " ч=“2%2е 2=K=*%*3!е…,  “ 3че2%м ге…де!…/. 
!=ƒл,ч,L. Š=*,   …,*%гд= …е *3!,л, 62,4% !е“C%…де…2%" C!, t=4,91 (!<0,0004). o!, %це…*е 3C%2!еKле-
…,  "%д*, " *%л,че“2"е 50$100 мл ƒ…=ч,м%“2ь !=ƒл,ч,L “%“2=",л= C!, t=-3,56 (!<0,004). m=,K%лее 
"/“%*=  ƒ…=ч,м%“2ь ге…де!…/. !=ƒл,ч,L %2мече…= C!, %це…*е м%2,"=ц,, * 2!3д3 (›ел=…,е !=K%2=2ь). 
b  д=……%м “л3ч=е 13,3% ›е…?,… %2меч=е2 %2“32“2",е м%2,"=ц,, , …=л,ч,е 3ме!е……%L м%2,"=ц,, 34,5% 
(“%%2"е2“2"е……% l=13,3 C!, SD=4,3@3,7 , l=34,5 C!, SD=15,0@12,1). q!ед, м3›ч,… д=……/L C%-
*=ƒ=2ель !="е… “%%2"е2“2"е……% l=12,4  C!, SD=2,9@1,9 , l=31,5 C!, SD=15,2@13,2. Š=*,м %K-
!=ƒ%м,  3“2=…%"ле…%,  ч2% %2“32“2",е м%2,"=ц,, * 2!3д3 3 м3›ч,… K%лее "/!=›е…%,  чем 3 ›е…?,…. o!, 
%це…*е 3ме!е……%L …е3д%"ле2"%!е……%“2, %2…%ше…, м, " “емье "/ "ле…% ге…де!…%е !=ƒл,ч,е C!, t=2,64  
(!<0,0217). q!ед, ›е…?,… l=24,6% C!, SD=4,5@3,3; “!ед, м3›ч,… l=18,4% C!, SD=4,1@3,1. 
Š=*,м %K!=ƒ%м,  "/ "ле… K%лее "/“%*,L 3!%"е…ь 3ме!е……%L …е3д%"ле2"%!е……%“2ью " “емье 3 ›е…?,…. o% 
%“2=ль…/м C%*=ƒ=2ел м “2=2,“2,че“*, ƒ…=ч,м/е ге…де!…/е !=ƒл,ч,  %2“32“2"3ю2. o!%"еде……/L =…=л,ƒ 
…= K=ƒе *!,2е!,  …е“%гл=“,  д%*=ƒ/"=е2 "%ƒм%›…%е "л, …,е …= !=ƒ",2,е “е!деч…%-“%“3д,“2%L C=2%л%г,, 
3 …=“еле…,  2=*,. tp,  *=* %›,!е…,е,  2=K=*%*3!е…,е,  ƒл%3C%2!еKле…,е =л*%г%лем (…= -%…е %м%л%›е…,, 
д=……/. tp),  “емеL…/L “2=23“ (%“%Kе……% “%“2% …,е "д%"%“2,),  …е3д%"ле2"%!е……%“2ь !=K%2%L , “2!е““%". 
nд…=*%,  …=л,ч,е "/“%*%г% 3!%"…  %K!=ƒ%"=2ель…%г% це…ƒ= 3 …=“еле…,  C%ƒ"%л е2 =*2,"…% ,“C%льƒ%"=2ь 
&ш*%л/ г,Cе!2%…,*%"[ дл  2е.…%л%г,че“*%L ,…2е!"е…ц,, " *=че“2"е K=ƒ%"%г% “!ед“2"= Cе!",ч…%L C!%-
-,л=*2,*, `c , ег% %“л%›…е…,L.
Êëþ÷åâûå ñëîâà: "/K%!%ч…%е ,““лед%"=…,е,  -=*2%!/ !,“*= “е!деч…%-“%“3д,“2/. ƒ=K%ле"=…,L.
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To study clinical and epidemiological aspects of prevalence risk factors of cardiovascular diseases among the 
population of the Novgorod Region. It is 1% one-time sample survey which allows to obtain reliable estimates 
of health numerical parameters (eg,  true incidence,  the specific characteristics of identified diseases) among the 
population of a region,  which acts as the total population,  while studyiing only a part (sample). The results of 
the sample study were extrapolated to the general population to obtain the minimum and maximum values. 
Odds Ratio method was used as evidence-based healthcare method. During mathematical analysis the following 
methods were used: descriptive statistics; univariate and multivariate dispersion analysis; correlation and regression 
analysis based on the matrix method and multivariate analysis with a selection of regression equation model 
(in this case) and evaluation of the results based on a Gaussian distribution; multivariate statistical methods,  
including cluster and factor analysis. Statistical data processing was conducted using STATISTICA 10,  Stat 
Soft Programme,  License number AGAR207F394525FA-6. Among all risk factors,  statistically significant 
differences were found by a dieting factor when t=7,27 (!<0.0001) and t=-2,82 (!<0,0156) in cases of non-
dieting assessment. According to nonparametric statistics,  interquartile amplitude value (ICD) when following 
the diet was Me=28,8 (at 26,3$30,8) and Me=70,7 (at 60,7$71,3) in cases of not following the diet. It 
was found that dieting is more prevalent in women at around 30% range. Within 60$70% of the respondents 
regardless of gender do not follow the diet. This fact is further reflected in the frequency of dysli pidemia cases 
in the population. Parametric analysis revealed significant differences in the frequency of smoking,  taking into 
account gender differences. So,  62,4% of respondents never smoked at t=4,91 (!<0,0004). Non-parametric 
analysis showed that 59% of respondents have never smoked with  ICD value as=52,6$69,8. At the same 
time the maximum values   for this indicator were more than 80%. Attention is drawn to the high Gaussian 
density,  equal to 17.1. When evaluating vodka consumption at 50$100 ml amount,  the differences significance 
was at t=-3,56 (!<0,004). Non-parametric analysis showed that 50$100 ml of vodka is consumed by 12% 
of the population with the largest ICD=7,4$12,9,  and the Gaussian density value was only 5,5. The highest 
significance of gender differences is observed in the evaluation of work motivation. In this case,  13.3% of 
females state the lack of work motivation or moderate work motivation 34,5% (M=13,3,  with   SD=4,3@3,7 
and M=34,5 with SD=15,0@12,1 respectively). Among men,  this figure is at M=12,4  SD=2,9@1,9 and 
M=31,5 with   SD=15,2@13,2,  respectively. Non-parametric data on lack of motivation on a median value were 
11,  1 with ICD=9,3$16,9 among females; Me=12,7 with   ICD=11,5$15,0 among males and largest Gaussian 
density of 3.5,  respectively. In the second parameter,  according to nonparametric data estimation,  there is a 
fair motivation on the median: 31,7 with ICD=18,6$51,4  among females (Gaussian density was 32,8),  and 
Me=33,7 with ICD=14,6$47,4  (Gaussian density 32,7) among males,  respectively. Thus,  it was found 
that the lack of work motivation in males was more pronounced than in females. When assessing moderate 
dissatisfaction with family relations,  a gender difference in t=2,64  (!<0,0217) was revealed. Among females,  
M=24,6% with SD=4,5@3,3; among males M=18,4% with   SD=4,1@3,1. Non-parametric analysis showed 
that dissatisfaction with family relations among females was Me=25,0% at ICD=20,9$26,6 (Gaussian 
density=5,7) and Me=19,5% at ICD=14,4$20,3 (Gaussian density=6,3) among males. Thus,  higher levels 
of moderate dissatisfaction with family relationship are identified among women. For other indicators,  there are 
no statistically significant gender differences are absent. The analysis,  based on non-fitting criterion,  proves 
possible impact of such risk factors as obesity,  smoking,  alcohol abuse (these risk factors are seen more often 
among younger population),  marital status (especially widowers and widows),  job dissatisfaction and stress,  on 
the development of cardiovascular diseases in the population. However,  high level of educational qualifications in 
the population allows having special courses for hypertensive individuals where technological intervention acts as 
a basic method of primary prevention of hypertension and its complications.
Key words: selective research,  cardiovascular risk factors.

Ââåäåíèå. nд…,м ,ƒ "=›…/. д%“2,›е…,L " %K-
л=“2, *=!д,%л%г,, "% "2%!%L C%л%",…е XX "е*=  ",-
л%“ь %2*!/2,е -=*2%!%", "л, ю?,. …= !=ƒ",2,е , 
C!%г!е““,!%"=…,е qqg, C%л3ч,"ш,. …=ƒ"=…,е -=*-
2%!%" !,“*= (tp). j%…цеCц,  tp “2=л= …=3ч…%L 
%“…%"%L C!%-,л=*2,*,, “…,›е…,  ƒ=K%ле"=ем%“2, , 
“ме!2…%“2, %2 qqg , ш,!%*% ,“C%льƒ3е2“  " C!=*-
2,че“*%L !=K%2е [1]. o!, .2%м …е%K.%д,м% C!,… 2ь 
ме!/, …=C!="ле……/е …= ,ƒме…е…,е %K!=ƒ= ›,ƒ…, , 
*%!!е*ц,ю д!3г,. -=*2%!%" !,“*= ,л, ƒ=K%ле"=…,L. 

pеƒ3ль2=2/ м…%г,. C!%“Cе*2,"…/. ,““лед%"=…,L, 
C!%"еде……/. " “2!=…е, C%*=ƒ/"=ю2 "/“%*3ю !=“-
C!%“2!=…е……%“2ь .2,. tp , д%*=ƒ/"=ю2 ,. "л, …,е 
…= C%*=ƒ=2ел, , д,…=м,*3 “ме!2…%“2, %2 qqg [2]. 
hƒ3че…,е !ег,%…=ль…/. %“%Kе……%“2еL tp " 3“л%-
", . “"е!.“ме!2…%“2, …=“еле…,  "е“ьм= =*23=ль…%, 
ч2% , %C!едел,л% C!едме2 …=“2% ?ег% ,““лед%"=…, .

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. b Cе!,%д 
2012$2014 гг. C!%"еде…% %д…%м%ме…2…%е, д"3..2=C-
…%е (*=!д,%л%г,че“*,L , C“,.%ме2!,че“*,L “*!,-
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Š=*,м %K!=ƒ%м C%*=ƒ=…%, ч2% =Kд%м,…=ль…/L 
2,C %›,!е…,  3"ел,ч,"=е2 ш=…“/ !=ƒ",2,е `c 3 
…=“еле…,  " C!едел=. 2 !=ƒ.

nце…,"=  "л, …,е “емеL…%г% “2=23“= …= !,“* 
!=ƒ",2,  ̀ c 3 …=“еле…,  3“2=…%"ле…%, ч2% “емеL…/L 
“2=23“ %*=ƒ/"=е2 "л, …,е …= "%ƒм%›…%“2ь !=ƒ",2,  
3 …=“еле…,  `c. o%*=ƒ=…%, ч2% C!=*2,че“*, " *=›-
д%L "%ƒ!=“2…%L г!3CCе ш=…“/ ƒ=K%ле2ь `c “!ед, 
›е…?,…, “%“2% ?,. " K!=*е, “%“2="л ю2 %2 1,7 д% 
6,33; “!ед, ›е…=2/. м3›ч,… # "% "“е. "%ƒ!=“2…/. 
г!3CC=. ƒ= ,“*люче…,ем "%ƒ!=“2…%L г!3CC/ 30$39 
, 50$59 ле2. b цел%м “!ед, м3›ч,… , ›е…?,… “%-
%2"е2“2"е……% %2…%ше…,е ш=…“%" 3 л,ц, “%“2% ?,. " 
K!=*е, “%“2="л е2 " C!едел=. 3,2 C!, !=0,05 , QR 
2,07$4,95 , 3,52 C!, !=0,05 , QR 2,27$5,46. 
m=,K%лее "/“%*,е ш=…“/ 3 м3›ч,…, “%“2% ?,. " 
K!=*е " "%ƒ!=“2…%L г!3CCе 60$69 ле2 (OR=3,14 
C!, !=0,05 , QR=0,4$24,42) , “!ед, ›е…?,… " 
"%ƒ!=“2…%L г!3CCе 70 ле2 , “2=!ше (OR=6,33 C!, 
!=0,05 , QR=0,63$63,64). o!, %це…*е “2=23“= 
!=ƒ"еде…(=) "ел,ч,…= OR ƒ…=ч,2ель…% C!е"/ш=е2 
C%*=ƒ=2ель 3 ›е…?,… C!, “!="…е…,, “ м3›ч,…=м, 
(“%%2"е2“2"е……% OR=4,62 C!, !=0,05 , QR=2,65$
8,03 , 0,85 C!, !=0,05 , QR=0,44$1,62). 

g…=ч,2ель…/е ,ƒме…е…,  %2мече…/ "% "“е. 
"%ƒ!=“2…/. г!3CC=. C!, %це…*е “2=23“= "д%"%“2,. 
Š=*, “!ед, м3›ч,… ƒ…=че…,  *!,2е!,  %2…%ше…,  
ш=…“%" “%“2="л ю2 7,47 C!, !=0,05 , QR=3,57$
15,6; “!ед, ›е…?,… # 24,86 C!, !=0,05 , 
QR=13,91$44,43.

Š=*,м %K!=ƒ%м 3“2=…%"ле…%, ч2% K!=ч…/L “2=-
23“ %*=ƒ/"=е2 …еC%“!ед“2"е……%е ƒ…=ч,м%е "л, …,е 
…= ƒ=K%ле"=ем%“2ь …=“еле…,  `c.

o!, %це…*е %2…%ше…,  ш=…“%" "л, …,  2=-
K=*%*3!е…,  …= "%ƒм%›…%“2ь ƒ=K%ле"=…,  `c 

3“2=…%"ле…%, ч2% ч=“2%2= *3!е…,  ,мее2 ƒ…=че…,е 
2%ль*% " "%ƒ!=“2…%L г!3CCе 20$29 ле2 3 м3›-
ч,… (OR=2,97 C!, !=0,05) , " "%ƒ!=“2…%L г!3CCе 
30$39 ле2 3 ›е…?,… (OR=3,72 C!, !=0,05).

o!, %це…*е %2…%ше…,  ш=…“%" "л, …,  3C%-
2!еKле…,  =л*%г%л  …= "%ƒм%›…%“2ь ƒ=K%ле"=…,  
`c 3“2=…%"ле…%, ч2% ƒ…=ч,2ель…%г% "л, …,  3C%-
2!еKле…,е =л*%г%л  …= "%ƒм%›…%“2ь !=ƒ",2,  `c 
…е %*=ƒ/"=е2.

m,ƒ*=  -,ƒ,че“*=  =*2,"…%“2ь %*=ƒ/"=е2 "л,-
 …,е …= "%ƒм%›…%“2ь !=ƒ",2,  `c 2%ль*% 3 ›е…-
?,… " "%ƒ!=“2…%L г!3CCе 20$29 ле2 (OR=2,87 
C!, !=0,05), 40$49 ле2 (OR=1,59 C!, !=0,05). 
r м3›ч,… ƒ…=че…,  *!,2е!,  ƒ…=ч,2ель…% …,›е 1, 
ч2% 3*=ƒ/"=е2 …= %2“32“2",е "л, …, . o%л3че……/е 
д=……/е 3*=ƒ/"=ю2 ƒ…=ч,2ель…%е 3"ел,че…,е C=2%-
л%г,, “!ед, …=“еле…,  %Kл=“2, C% “!="…е…,, “ д=…-
…/е "/K%!%ч…%г% ,““лед%"=…,  2003$2004 гг. [4].

Çàêëþ÷åíèå. o!%"еде……/L =…=л,ƒ …= K=ƒе 
*!,2е!,  …е“%гл=“,  д%*=ƒ/"=е2 "%ƒм%›…%е "л,-
 …,е …= !=ƒ",2,е “е!деч…%-“%“3д,“2%L C=2%л%г,, 
3 …=“еле…,  2=*,. tp *=* %›,!е…,е, 2=K=*%*3-
!е…,е, ƒл%3C%2!еKле…,е =л*%г%лем (…= -%…е %м%-
л%›е…,, д=……/. tp), “емеL…/L “2=23“ (%“%Kе……% 
“%“2% …,е "д%"%“2,), …е3д%"ле2"%!е……%“2ь !=K%2%L 
, “2!е““%". nд…=*% …=л,ч,е "/“%*%г% 3!%"…  %K-
!=ƒ%"=2ель…%г% це…ƒ= 3 …=“еле…,  C%ƒ"%л е2 =*-
2,"…% ,“C%льƒ%"=2ь &ш*%л/ г,Cе!2%…,*%"[ дл  
2е.…%л%г,че“*%L ,…2е!"е…ц,, " *=че“2"е K=ƒ%"%г% 
“!ед“2"= Cе!",ч…%L C!%-,л=*2,*, `c , ег% %“-
л%›…е…,L.

Êîíôëèêò èíòåðåñîâ. b“е ="2%!/ ƒ= "л ю2 
%K %2“32“2",, C%2е…ц,=ль…%г% *%…-л,*2= ,…2е!е-
“%", 2!еK3ю?ег% !=“*!/2,  " д=……%L “2=2ье. h“-
“лед%"=…,е …е …%“,л% *%мме!че“*%г% .=!=*2е!=.
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ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÒÐÀÍÑÊÐÀÍÈÀËÜÍÎÉ 
ÝËÅÊÒÐÎÑÒÈÌÓËßÖÈÈ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ Â ÊÓÏÈÐÎÂÀÍÈÈ 

ÑÈÌÏÒÎÌÎÂ ÒÎÊÑÈÊÎÇÀ Â ÓÑËÎÂÈßÕ ÊÓÐÎÐÒÀ
Ì.Í. Àâäååâ

j3K=…“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2, г. j!=“…%д=!, p%““, 

EFFECTIVENESS OF TRANSCRANIAL ELECTROSTIMULATION 
OF THE BRAIN IN THE COUPING OF SYMPTOMS 

OF IN THE RESORT CONDITIONS
M.N. Avdeev

Kuban State Medical University, Krasnodar, Russia

I Ì.Í. Àâäååâ, 2017 ã.

m=Kлюд=л, 101 Kе!еме……3ю “ “,мC2%м=м, 2%*“,*%ƒ= Cе!"%L C%л%",…/ Kе!еме……%“2,. n“…%"…3ю 
г!3CC3 “%“2=",л, 55 Kе!еме……/., C%л3ч="ш,. Š}q-2е!=C,ю. b *%…2!%ль…3ю г!3CC3 "%шл, 46 Kе!е-
ме……/., *%2%!/е C%л3ч=л, мед,*=ме…2%ƒ…%е лече…,е. m= -%…е C!%"еде…,  Š}q-2е!=C,, %2меч=л%“ь 
*3C,!%"=…,е “,мC2%м%" 2%*“,*%ƒ= Cе!"%L C%л%",…/ Kе!еме……%“2, " K%лее *%!%2*,е “!%*,, чем " *%…-
2!%ль…%L г!3CCе, ƒ…=ч,2ель…%е 3л3чше…,е C%*=ƒ=2елеL =це2%…= " м%че , гем=2%л%г,че“*,. C%*=ƒ=2елеL. 

Êëþ÷åâûå ñëîâà: 2!=…“*!=…,=ль…=  .ле*2! %“2,м3л ц, , !=……,L 2%*“,*%ƒ Kе!еме……/.; 2%ш…%2=, 
!"%2= Kе!еме……/..

Estimate effectiveness TES-therapy in treatment early toxemia of pregnancy. 55 pregnant females with 
symptoms early toxemia of pregnancy were observed and comprised with TES-therapy. A control group included 
46 pregnant females received conventional therapy. There was noted a reduction symptoms the early toxemia of 
pregnancy in more shot period than control group, and improvement parameters of acetone in analysis of urine. 
Significantly reduced symptoms of early toxemia of pregnancy. Improvement of most hematological parameters.

Key words: transcranial electrostimulation, early toxemia of pregnancy; nausea; vomiting of pregnancy.

Ââåäåíèå. p=……,L 2%*“,*%ƒ  "л е2“  %д…%L ,ƒ 
=*23=ль…/. ме›д,“ц,Cл,…=!…/. C!%Kлем *л,…,че-
“*%L мед,ц,…/. o% д=……/м “%"!еме……/. ,““лед%-
"=…,L, ч=“2%2= 2%*“,*%ƒ= Cе!"%L C%л%",…/ Kе!еме…-
…%“2, *%леKле2“  %2 50 д% 90%, ч=“2%2= 2 ›ел/. 
-%!м “%“2="л е2 %2 0,1 д% 1,8%. mе%K.%д,м%“2ь 
" г%“C,2=л,ƒ=ц,, , C!%"еде…,, “%%2"е2“2"3ю?еL 
2е!=C,, "%ƒ…,*=е2 3 14$19% Kе!еме……/. [1$3].

p=……,L 2%*“,*%ƒ # “л%›…/L “,мC2%м%*%мCле*“, 
!=ƒ","=ю?,L“  " Cе!"%м 2!,ме“2!е Kе!еме……%“2, , 
C!% "л ю?,L“  ! д%м д,“CеC“,че“*,. !=““2!%L“2": 
2%ш…%2%L, !"%2%L, “=л,"=ц,еL, “…,›е…,ем =CCе2,2=, 
…=!3ше…,ем "*3“%"/. , %K%… 2ель…/. %?3?е…,L. 
mе!ед*% C%“ле Cе!е…е“е……%г% !=……ег% 2%*“,*%ƒ= Kе-
!еме……%“2, C!% "л ю2“  "2%!,ч…/е ге“2=ц,%……/е 
%“л%›…е…, : 3г!%ƒ= C!е!/"=…,  Kе!еме……%“2,, ›е-
леƒ%де-,ц,2…=  =…ем,  , C%ƒд…,L 2%*“,*%ƒ. p=…-
…,L 2%*“,*%ƒ %*=ƒ/"=е2 …еKл=г%C!, 2…%е "л, …,е 
…= "…32!,32!%K…%е !=ƒ",2,е Cл%д= , …%"%!%›де…-
…%г%. r 10$12% …%"%!%›де……/. %2 м=2е!еL “ !=…-
…,м 2%*“,*%ƒ%м %2меч=ю2“  C!,ƒ…=*, г,C%2!%-,,, 
, 3 40% # C!,ƒ…=*, м%!-%л%г,че“*%L …еƒ!ел%“2,. 
b“е "/шеCе!еч,“ле……/е -=*2%!/ %2!=›=ю2“  , …= 
C%“лед3ю?ем !=ƒ",2,, 2=*,. де2еL [1].

p д ,““лед%"=2елеL 3*=ƒ/"=ю2 …= “" ƒь !=…-
…ег% 2%*“,*%ƒ= Kе!еме……/. “ !=ƒ",2,ем C%ƒд…ег% 
ге“2%ƒ= , ƒ=де!›*%L !=ƒ",2,  Cл%д= " K%лее C%ƒд-
…,е “!%*, [1$3].

a%льш,…“2"% ме2%д%" лече…,  2%*“,*%ƒ= Cе!"%L 
C%л%",…/ Kе!еме……%“2, ,“C%льƒ3ю2 !=ƒл,ч…/е ме-
д,*=ме…2%ƒ…/е C!еC=!=2/ (C!%2,"%!"%2…/е, …еL!%-
леC2,*,, =…2,г,“2=м,……/е, =…2=г%…,“2/ д%-=м,…%-
"/. !ецеC2%!%"), *%2%!/е м%г32 %*=ƒ/"=2ь %2!,ц=-
2ель…%е "%ƒдеL“2",е …= Cл%д. hме……% C%.2%м3 !%ль 
…емед,*=ме…2%ƒ…/. ме2%д%" “3?е“2"е……% "%ƒ!=“2=е2. 

nд…,м ,ƒ 2=*,. ме2%д%" лече…,   "л е2“  2!=…“-
*!=…,=ль…=  .ле*2!%“2,м3л ц,  “2"%л%"/. “2!3*23! 
г%л%"…%г% м%ƒг= (Š}q-2е!=C, ) [4, 5]. Š}q-2е!=C,  
%*=ƒ/"=е2 …е,…"=ƒ,"…%е .ле*2!,че“*%е "%ƒдеL“2",е 
…= %!г=…,ƒм чел%"е*=, ,ƒK,!=2ель…% =*2,",!3ю?ее 
ƒ=?,2…/е (=…2,…%ц,цеC2,"…/е) ме.=…,ƒм/ м%ƒг= " 
C%д*%!*%"/. “2!3*23!=., !=K%2= *%2%!/. %“3?е“2-
"л е2“  “ 3ч=“2,ем .…д%!-,…%" , “е!%2%…,…= *=* 
…еL!%2!=…“м,22е!%" , …еL!%м%д3л 2%!%". lе.=…,ƒм 
деL“2",  Š}q …= %!г=…,ƒм чел%"е*= %“…%"=… …= C%-
л,-3…*ц,%…=ль…%м "л, …,, …еL!%CеC2,д%" , K,%ге…-
…/. =м,…%", "/дел ю?,.“  C%д "л, …,ем C!%цед3! 
.ле*2!%“2,м3л ц,, C%д*%!*%"%L %Kл=“2,: д%-=м,…=, 
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Š=Kл,ц=
Äèíàìèêà ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé ó îáñëåäîâàííûõ áåðåìåííûõ ñ ðàííèì òîêñèêîçîì (Ì±m) 

hƒ3ч=ем/е гем=2%л%г,че“*,е !еƒ3ль2=2/
(!е-е!е…2…/е ƒ…=че…,  3 ƒд%!%"/. Kе!еме……/.)

n“…%"…=  г!3CC=
(n=55)

j%…2!%ль…=  г!3CC=
(n=46)

}!,2!%ц,2/, 3,7$4,7×1012/л 3,56@0,01
4,35@0,04*

3,15@0,02
4,21@0,06*

cем%гл%K,…, 110$140 г/л 97,6@1,6
111,6@4,3*

82,6@1,4
115,6@4,3*

0"е2…%L C%*=ƒ=2ель, 0,85$1,05 0,73@0,004
0,91@0,007*

0,73@0,004
0,87@0,007*

cем=2%*!,2…%е ч,“л%, 30$36 31,6@1,5
34,6@1,9*

29,6@1,4
33,6@1,3*

RDW-CV% (=…,ƒ%ц,2%ƒ .!,2!%ц,2%"), 11,5$14,5% 14,3@0,1
11,2@0,8

15,2@0,1
11,2@0,5

RDW-SD (%2*л%…е…,е !=“C!еделе…,  .!,2!%ц,2%") fL 60,3@0,1
57,2@0,2

62,3@0,1
58,2@0,5

nKAем .!,2!%ц,2= (lqV), 
80$100 fL

82,8@0,1
87,8@0,6*

80,8@0,1
85,3@0,4*

q!ед…ее “%де!›=…,е гем%гл%K,…= " .!,2!%ц,2е (lqm), Cг 25,9@0,1
28,4@0,5*

24,5@0,1
27,5@0,5*

q/"%!%2%ч…%е ›елеƒ% (14,3$21,5 м*м%ль/л) 11,6@0,98
18,2@1,48*

8,4@1,62
15,7@0,64*

Š!=…“-е!!,… (2$4  г/л) 3,41@0,28
3,48@0,17

3,60@0,45
3,71@0,23

nK?=  ›елеƒ%“" ƒ/"=ю?=  “C%“%K…%“2ь “/"%!%2*, (nfqq) 
(53,2$71,6 м*м%ль/л)

85,5@1,72
69,4@1,24*

93,2@1,03
70,3@1,18**

k=2е…2…=  ›елеƒ%“" ƒ/"=ю?=  “C%“%K…%“2ь “/"%!%2*, (nfqq) (26,8$
41,2 м*м%ль/л)

76,5@0,68
42,1@2,73*

84,6@0,48
44,1@1,32*

tе!!,2,… (12$150 м*г/л) 10,91@0,18
31,77@5,48**

9,85@0,08
22,85@2,34**

j%.--,ц,е…2 …=“/?е…,  2!=…“-е!!,…= (jmŠ) 12,5@0,91%
26,5@2,94%**

10,2@0,97%
22,2@1,97%**

Ïðèìå÷àíèå: " ч,“л,2еле # C%*=ƒ=…,  д% лече…, , " ƒ…=ме…=2еле # C%“ле лече…, ; * p<0,05; **p<0,001.
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b q=…*2-oе2е!K3!ге " a%льш%м *%…-е!е…ц-ƒ=-
ле г%“2,…,ц/ &n*2 K!ь“*= [ “ 16 C% 19 м=  2017 г. 
C!%шл= 24-  lе›д3…=!%д…=  м3ль2,д,“ц,Cл,-
…=!…=  *%…-е!е…ц,  C% …еL!%…=3*=м , K,%л%г,-
че“*%L C“,.,=2!,, &q2!е““ , C%"еде…,е[ # 24th 
International Multidisciplinary Neuroscience and Bio-
logical Psychiatry Conference &Stress and Behavior[. 
j%…-е!е…ц,  …%“,л= юK,леL…/L .=!=*2е! , K/л= 
C%“" ?е…= 20-ле2,ю *%…-е!е…ц,L &Stress and Be-
havior[, C!%"%д,м/. “ 1997 г%д=. p=K%ч,L  ƒ/* 
*%…-е!е…ц,, K/л =…гл,L“*,L, Kеƒ Cе!е"%д=.

j%…-е!е…ц,, .2%г% ц,*л= (&Stress and Behav-
ior[) C!%.%д 2 " q=…*2-oе2е!K3!ге е›ег%д…% “ 2004 
г. C%д .г,д%L lе›д3…=!%д…%г% %K?е“2"= C% ,ƒ3че-
…,ю “2!е““%"%г% C%"еде…,  $ International Stress 
and Behavior Society (ISBS). ISBS  "л е2“  ме›д3-
…=!%д…/м “%%K?е“2"%м .*“Cе!2%", !=K%2=ю?,. " 
%Kл=“2, *л,…,че“*%L , 2!=…“л ц,%……%L …еL!%…=3*,, 
C“,.%-,ƒ,%л%г,,, …еL!%K,%л%г,,, K,%C“,.%л%г,, 
, K,% C“,.,=2!,,. n“%K%е "…,м=…,е ISBS 3дел е2 
“2!е““3, “" ƒ=……/м “ …,м …еL!%K,%л%г,че“*,м -е-
…%2,C=м, ,. …е!"…/м, м%ле*3л !…/м , ге…е2,че“*,м 
ме.=…,ƒм=м, = 2=*›е "/ƒ"=……/м “2!е““%м …е!"…%-
C“,.,че“*,м !=““2!%L“2"=м 3 чел%"е*= " *л,…,*е , 
" .*“Cе!,ме…2е …= ›,"%2…/.. Š!=д,ц,%……/м, “%-
%!г=…,ƒ=2%!=м, .2%L е›ег%д…%L *%…-е!е…ц,, ISBS 
" 2017 г. "/“23C,л, h…“2,232 .*“Cе!,ме…2=ль…%L 
мед,ц,…/, qoKcr C!, 3ч=“2,, ! д= !%““,L“*,. , 
ме›д3…=!%д…/. …=3ч…/. %K?е“2".

n!г=…,ƒ=ц,%……/L *%м,2е2 *%…-е!е…ц,, "*лю-
ч=л C!%-. `.b. j=л3е"= (C!ед“ед=2ель; p%““, , 
qx`), C!%-. b.l. jл,ме…*% (C!ед“ед=2ель C!%-
г!=мм…%г% *%м,2е2=; p%““, ) , C!%-. p.p. c=L-
…е2д,…%"= (C!ед“ед=2ель л%*=ль…%г% %!г*%м,2е2=; 
p%““, ).

Šем=2,*= *%…-е!е…ц,, "*люч=л= 2=*,е …=C!="-
ле…,  K,%л%г,че“*%L C“,.,=2!,,, *=* “2!е““, “2!=., 
2!е"%›…%“2ь, деC!е““, , …еL!%ге…е2,*= “2!е““=, …еL-
!%мед,=2%!/, …еL!%“2е!%,д/ " 0mq, …еL!%.,м,  , 
…еL!%-,ƒ,%л%г,  “2!е““=, …еL!%C“,.%-=!м=*%л%г,  
, …еL!%.…д%*!,…%л%г, , .*“Cе!,ме…2=ль…/е м%дел, 
C%"еде…, , “2!е““, C=м 2ь , ме.=…,ƒм/ …=3че…, , 
C“,.%-,ƒ,%л%г,  , …еL!%C“,.%л%г, , C“,.%…еL!%-
,мм3…%л%г, , %K?=  C“,.,=2!, , …еL!%.2%л%г,  , 
.2%л%г,  чел%"е*=, 2!=…“л ц,%……/е ,““лед%"=…,  " 
K,%л%г,че“*%L C“,.,=2!,,, K,%м=!*е!/ “2!е““=.

b *%…-е!е…ц,, C!,… л, 3ч=“2,е 295 3че…/.: 
132 !%““,L“*,. , 163 ƒ=!3Kе›…/. “Cец,=л,“2= ,ƒ 
47 “2!=…. j!%ме p%““,,, “"%, д%*л=д/ C!ед“2=",л, 
3че…/е ,ƒ `!ме…,,, a%“…,, , cе!цег%",…/, a!=-
ƒ,л,,, bел,*%K!,2=…,,, cе!м=…,,, j=…=д/, j,2= , 
k,2"/, m,де!л=…д%", qе!K,,, q,…г=C3!=, qx`, 
r*!=,…/, t,…л …д,,, t!=…ц,,, x"ец,,, “C%…,, 
, д!3г,. “2!=…. n2 tcamr h}l " *%…-е!е…ц,, 
C!,… л, 3ч=“2,е 44 “%2!3д…,*= , =“C,!=…2=. g= 4 
д…  *%…-е!е…ц,, K/л% “дел=…% 55 3“2…/. , 20 “2е…-
д%"/. д%*л=д%". q%2!3д…,*=м, tcamr h}l “де-
л=…% 15 д%*л=д%". Šеƒ,“/ *%…-е!е…ц,, %C3Kл,*%"=-
…/ " ›3!…=ле &Stress, Brain and Behavior[, 2017, 2. 7.

b% "“23C,2ель…%м “л%"е C!ед“ед=2ель *%…-е-
!е…ц,, C!%-. `.b. j=л3е" %2ме2,л, ч2% =*23=ль-
…%“2ь ,““лед%"=…,L " %Kл=“2, …еL!%…=3*, , K,%-
л%г,че“*%L C“,.,=2!,, %C!едел е2“  C%…,м=…,ем 
2%г%, ч2% " %“…%"е C“,.,че“*,. ƒ=K%ле"=…,L ле›=2 
м%ле*3л !…/е C!%це““/, ,ƒ3че…,е *%2%!/. м%›е2 
д=2ь *люч * C%…,м=…,ю …=!3ше…,L -3…*ц,%…,-
!%"=…,  м%ƒг=, "%ƒм%›…%“2еL лече…,  , C!%-,-
л=*2,*,. nд…=*% "%ƒм%›…%“2, ƒ=%ч…/. …=3ч…/. 
*%мм3…,*=ц,L, %."=2/"=ю?,. "е“ь *%мCле*“ %K-
“3›д=ем/. C!%Kлем , C%д.%д%": -,ƒ,%л%г,че“*%L, 
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м%ле*3л !…%L, *л,…,*%-C“,.,=2!,че“*%L, C“,.%л%-
г,че“*%L, C%"еде…че“*%L # %че",д…% …ед%“2=2%ч-
…%. g=д=ч= ц,*л= е›ег%д…/. *%…-е!е…ц,L &q2!е““ 
, C%"еде…,е[ %Kе“Cеч,2ь 2=*%е %K?е…,е , д=2ь 
%2"е2 …= "/ƒ%"/ " .2%L %Kл=“2,. `*23=ль…%“2ь 
"/ƒ%"%" %K3“л%"ле…= ! д%м -=*2%!%": !=ƒ",2,ем 
,““лед%"=2ель“*,. ме2%д%", …е%K.%д,м%“2ью =…=-
л,ƒ= %г!%м…/. м=““,"%" д=……/., ге…е!,!3ем/. 
.2,м, ме2%д=м,, …ед%“2=2%ч…%L .--е*2,"…%“2ью 
2е!=Cе"2,че“*,. C%д.%д%" * лече…,ю ƒ=K%ле"=…,L 
м%ƒг=, *%мCле*“…%“2ью ,. C=2%ге…еƒ=, "*люч=ю-
?ег% ге…е2,че“*,е , “!ед%"/е -=*2%!/ (.C,ге…е-
2,че“*,е " ш,!%*%м “м/“ле). nд…= ,ƒ %“…%"…/. 
ƒ=д=ч *%…-е!е…ц,, 2017 г. # C%"/“,2ь .--е*-
2,"…%“2ь "ƒ=,м%деL“2",  ме›д3 -3…д=ме…2=ль…%L 
…=3*%L , *л,…,*%L (2!=…“л ц,%……/L C%д.%д).

n2 ,ме…, д,!е*ц,, h}l C!,"е2“2"е……%е C%-
“л=…,е …= %2*!/2,, ~K,леL…%L *%…-е!е…ц,, %ƒ-
"3ч,л ƒ=ме“2,2ель д,!е*2%!= C% …=3ч…%L !=K%2е 
д. K. …. C!%-е““%! p`m `.b. dм,2!,е". a/л, 
2=*›е ƒ=ч,2=…/ C!,"е2“2"е……/е C%ƒд!="ле…,  !е*-
2%!=2= qoKcr, `*=дем,, мед,ц,…“*,. …=3* `!-
ме…,,, e!е"=…“*%г% m=ц,%…=ль…%г% мед,ц,…“*%г% 
3…,"е!“,2е2=, = 2=*›е ме›д3…=!%д…/. %K?е“2" C% 
,ƒ3че…,ю …еL!%K,%л%г,, C%"еде…,  (IBNS), “2!е“-
“= , 2!е"%›…%“2, (STAR), ,““лед%"=…,ю “е!%2%-
…,…= (ISSR), C“,.%…еL!%,мм3…%л%г,, (PNIRS) , 
Š=L"=…ь“*%г% %K?е“2"= C% …32!,ц,%л%г,,.

a%льш=  ч=“2ь д%*л=д%" K/л= C%“" ?е…= 
“2!е““%"%L !е=*ц,, " …%!ме , C=2%л%г,,. A.S. Ta-
devosian , A.A. Muradyan (`!ме…, ) C!ед“2=",л, 
…%"3ю *…,г3 &Health of man (from the point of view 
of modern stressology)[.

b д"3. C%“лед3ю?,. д%*л=д=. K/л, ,ƒл%›е…/ 
!еƒ3ль2=2/ ,““лед%"=…,L " %Kл=“2, …%!м=ль…%L -,-
ƒ,%л%г,, “2!е““%"%L !е=*ц,, , д!3г,. C!%це““%". 
o% д=……/м b.h. kюд/…% , “%="2. (p%““, ), C%-
л,м%!-,ƒм C% ге…3 г=л=…,…= C!ед%C!едел е2 3!%-
"е…ь …еL!%2,ƒм= , “2!е““%3“2%Lч,"%“2, чел%"е*=. 
B. Aboagye , “%="2. (m,де!л=…д/) C%*=ƒ=л, ч2% 
.м%ц,%…=ль…% %K3“л%"ле……%е ƒ=C%м,…=…,е 3 м/шеL, 
%K3“л%"ле……%е “2!е““%"%L “,23=ц,еL, “" ƒ=…% “ =*-
2,"…%“2ью “е!%2%…,…%"/. !ецеC2%!%" 5HT " K=ƒ%-
л=2е!=ль…%м =м,гд=л !…%м *%мCле*“е. pеƒ3ль2=2/ 
b.b. pеше2…,*%"= (p%““, ) “",де2ель“2"3ю2, ч2% 
д%лг%"!еме……/е ,ƒме…е…,  !=K%2/ м%ƒг= C%д "л, -
…,ем “2!е““= …= !=……,. .2=C=. C%“2…=2=ль…%г% !=ƒ-
",2,  “" ƒ=…/ “ м%д,-,*=ц,еL г,“2%…= H3K4ME3. 
b%ƒ!=“2…/е %“%Kе……%“2, “2!е““-!е=*2,"…%“2, 3 
%Kеƒь … %K“3›д=л,“ь " д%*л=де m.d. c%…ч=!%"%L , 
n.`. ),г=!%"= (p%““, ). M. LeMelledo (j=…=д=) 
ме2%д%м C!%2%…%"%L м=г…,2…%-!еƒ%…=…“…%L “Cе*-
2!%“*%C,, "/ ",л, ч2% C!%це…2 “е!%г% "е?е“2"= " 
м%ƒге Kе!еме……/. ›е…?,… ме…ьше.

l…%г,е д%*л=д/ K/л, C%“" ?е…/ …еL!%K,%-
л%г,че“*,м =“Cе*2=м C%"!е›д=ю?еL “2!е““%"%L 

!е=*ц,, , ее C%“лед“2",L 3 чел%"е*= , " м%дел . 
…= ›,"%2…/..

b д%*л=де S. Salim (qx`) K/л% C%*=ƒ=…%, 
ч2% C“,.%л%г,че“*,L “2!е““ “%C!%"%›д=е2“  %*“,-
д=2,"…/м “2!е““%м, ч2% C!% "л е2“  ,ƒме…е…,ем 
ег% м=!*е!%" " Cе!,-е!,че“*%L *!%", , !=ƒл,ч-
…/. %2дел=. м%ƒг=. mеL!%.…д%*!,……/е , м%ле*3-
л !…%-ге…е2,че“*,е %“%Kе……%“2, !/K%* Danio rerio 
(zebrafish), дем%…“2!,!3ю?,. !=ƒл,ч…/е 2,C/ 
C%"еде…че“*%L !е=*ц,, …= “2!е““, C!ед“2="ле…/ 
S. Winberg (x"ец, ). n“%Kе……%“2, "л, …,  
!=ƒл,ч…/. м%делеL “2!е““= …= C%“2…=2=ль…/L 
…еL!%ге…еƒ м%ƒг= *!/“ %K“3›д=л,“ь " д%*л=де 
`.`. “*%"ле"= (p%““, ). d.q. b=“,лье" , “%="2. 
(p%““, ) C!ед“2=",л, д=……/е % 2%м, ч2% C!е…=-
2=ль…/L г,C%*“,че“*,L “2!е““ "/ƒ/"=е2 ƒ=де!›*3 
м%2%!…%г% !=ƒ",2,  3 *!/“ 2, “" ƒ=……3ю “% “…,-
›е…,ем 3!%"…  2,!е%2!%C…%г% г%!м%…= " Cл=це…2е 
, м%!-%л%г,че“*,м, …=!3ше…, м, " *%!е г%л%"-
…%г% м%ƒг=.

Šем= …е“*%ль*,. д%*л=д%" # "л, …,е “2!е““= 
…= %K3че…,е , C=м 2ь " .*“Cе!,ме…2=. …= ›,-
"%2…/.. pеƒ3ль2=2/ V.N. Luine , “%="2. (qx`) 
“",де2ель“2"3ю2, ч2% …=!3ше…,е C!%“2!=…“2"е…-
…%L C=м 2, C%д "л, …,ем “2!е““=, …=Kлюд=ю?е-
е“  3 “=мц%" *!/“, 3 “=м%* …е C!%,“.%д,2, ч2% 
“" ƒ=…% “ C%"/ше……/м 3!%"…ем C!%2е,…-*,…=ƒ/ 
l ƒе2= " г,CC%*=мCе. bл, …,е “2!е““= …= =*2,"=-
ц,ю !=……,. ге…%" " !=ƒл,ч…/. “2!3*23!=. м%ƒг= 
" 3“л%", . …%",ƒ…/ C%*=ƒ=…% " д%*л=де `.h. a3-
л="= , “%="2. (p%““, ). o.o. u%.л%" , “%="2. 
(p%““, ) C!ед“2=",л, д=……/е % 2%м, ч2% “2!е““ 
C%д="л е2 -3…*ц,%…,!%"=…,е г!ел,…%"%L “,г…=ль-
…%L “,“2ем/ м%ƒг= *!/“, ,мею?еL %2…%ше…,е * 
"…32!е……ем3 C%д*!еCле…,ю.

Š!, д%*л=д= K/л, C%“" ?е…/ C%“2“2!е““%"/м 
!=““2!%L“2"=м. b д%*л=де S. Sarkic-Bedak (a%“-
…,  , cе!цег%",…=) K/л, %K%K?е…/ …еL!%C“,.%“%-
ц,=ль…/е C%“лед“2",  3ч=“2,  " K%е"/. деL“2",-
 . че!еƒ д"=дц=2ь ле2 C%“ле …,.. mе%д…%ƒ…=ч…%е 
"л, …,е “2!е““= …= !=ƒ",2,е =…%!е*“,, 3 C=ц,-
е…2%" C!%=…=л,ƒ,!%"=…% " д%*л=де S.M. Tan , 
“%="2. (q,…г=C3!). b м%дел, …= *!/“=. C%*=ƒ=…%, 
ч2% 2 ›е“2ь C%“22!="м=2,че“*%г% “2!е““%"%г% !=“-
“2!%L“2"= ƒ=",“,2 %2 ,“.%д…%г% “%“2% …,  ›,"%2-
…/. (m.j. `C!=*“,…=, p%““, ).

)=“2ь д%*л=д%" K/л= C%“" ?е…= !еƒ3ль2=2=м 
,ƒ3че…,  д!3г,. C=2%л%г,че“*,. “%“2% …,L м%ƒг=.

rгл3Kле……%м3 ,ƒ3че…,ю , ƒ…=ч,м%“2, д,=г…%-
“2,*, …еL!%C“,.%л%г,че“*,. …=!3ше…,L 3 C=ц,-
е…2%" “ K%леƒ…ью o=!*,…“%…= C%“" ?е… д%*л=д 
e.b. c!=чё"%L , “%="2. (p%““, ). pеƒ3ль2=2/ м%-
дел,!%"=…,  !=……еL “2=д,, K%леƒ…, o=!*,…“%…= 
…= *!/“=. C!ед“2="ле…/ г!3CC%L ~.t. o=“23.%-
"= (p%““, ). b д%*л=де l.b. )е!…/ше"= , “%="2. 
…= .2%L м%дел, C%*=ƒ=…/ …=!3ше…,  C=м 2, , 
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деC!е““,"…%-C%д%K…%е “%“2% …,е. `.p. c=ƒ,ƒ%"= , 
“%="2. "/ ",л,, ч2% C!,ч,…%L деC!е““,"…%-C%д%K-
…%г% “%“2% …,   "л е2“  …еL!%деге…е!=ц,  " д%!-
“=ль…%м , "е…2!=ль…%м “2!,=23ме.

a,%.,м,че“*,е ,ƒме…е…,  " *!%", C=ц,е…2%" 
“ .““е…ц,=ль…/м 2!ем%!%м %C,“=…/ " д%*л=де 
g.l. l3!3›е"%L , “%="2. (p%““, ). l=!*е!…/е 
C!,ƒ…=*, =32,ƒм= "/ "ле…/ C!, =…=л,ƒе "%*=ль-
…%L *%мм3…,*=ц,, " .*“Cе!,ме…2е …= %Kеƒь …=. 
(K Mimura , “%="2., “C%…, ). b  .*“Cе!,ме…2е …= 
*!/“=. C%*=ƒ=…%, ч2% 2!е"%›…%е , деC!е““,"…%е 
“%“2% …,е …=!3ш=е2 *%г…,2,"…/е -3…*ц,, , м%›е2 
K/2ь "/ƒ"=…% "/.л%C…/м, г=ƒ=м,,  “%де!›=?,м, 
C!%%*“,д=…2/, = =…2,%*“,д=…2 MitoQ …,"ел,-
!3е2 .2, …=!3ше…,  (A.Salvi , “%="2., qx`). 
J. Boban , D. Kozic (qе!K, ) ме2%д%м м=г…,2-
…%-!еƒ%…=…“…%L “Cе*2!%“*%C,, "/ ",л, " м%ƒге 
bh)-,…-,ц,!%"=……/. людеL ! д “2!3*23!…%-
-3…*ц,%…=ль…/. …=!3ше…,L , ,. “" ƒь “ !еƒ3ль-
2=2=м, …еL!%C“,.%л%г,че“*%г% 2е“2,!%"=…, .

Šем= …е*%2%!/. д%*л=д%" # !%ль м,*!%K,%-
2/ *,шеч…,*= " C=2%ге…еƒе ƒ=K%ле"=…,L м%ƒг= , 
…еL!%,мм3……/е "ƒ=,м%деL“2", . h.m. `Kд3!=-
“3л%"= (p%““, ) %K%K?,л= д=……/е л,2е!=23!/ , 
“%K“2"е……/. ,““лед%"=…,L, “",де2ель“2"3ю?,е, 
ч2% “%“2% …,е м,*!%K,%2/ *,шеч…,*= ,мее2 K%ль-
ш%е ƒ…=че…,е " C=2%ге…еƒе !=““е ……%г% “*ле!%ƒ=. 
l.I. Aghajanov (`!ме…, ) " .*“Cе!,ме…2е …= 
›,"%2…/. C%*=ƒ=л, ч2% …=!3ше…,е м,*!%-л%!/ 
*,шеч…,*= C!, м%дел,!%"=…,, …е“Cец,-,че“*%г% 
 ƒ"е……%г% *%л,2= "/ƒ/"=е2 …ег=2,"…/е K,%.,м,-
че“*,е “д",г, " м%ƒге, “%C!%"%›д=ю?,е“  C%"/-
ше…,ем 2!е"%›…%“2, , …=!3ше…,ем %!,е…2,!%"%ч-
…%-,““лед%"=2ель“*%г% C%"еде…, . `.m. Š!%-,м%" 
, `.o. x"=!ц , “%="2. (p%““, ) C!ед“2=",л, 
!еƒ3ль2=2/ .*“Cе!,ме…2%" C% ,ƒ3че…,ю …ег=2,"-
…%г% "л, …,  =*2,"=ц,, ,мм3……%L “,“2ем/ *!/“ 
…= !=……,. .2=C=. %…2%ге…е2,че“*%г% !=ƒ",2,  …= 
.*“C!е““,ю ге…%" …еL!%Cл=“2,ч…%“2, " м%ƒге , ƒ=-
?,2…%г% "л, …,  C!%це““= %K3че…,  C!, .2%м, = 
2=*›е …= .*“C!е““,ю ,ƒ%-%!м д%-=м,…%"%г% !е-
цеC2%!= D2 , *%г…,2,"…/е -3…*ц,, *!/“.

Šем= ! д= д%*л=д%" # …еL!%K,%л%г,че“*,е 
=“Cе*2/ ƒ=",“,м%“2еL. bл, …,е м=л%,ƒ3че……/. 
“,…2е2,че“*,. …=!*%2,*%" .,м,че“*,. C!%,ƒ"%-
д…/. =ль-= C,!!%л,д,…%"=ле!%-е…%…= …= C%"еде-
…,е !/K%* д=…,% !е!,% C%*=ƒ=л, Š.n. j%ле“…,*%"= 
, “%="2. (p%““, ). e.b. t,л=2%"= , “%="2. (p%““, ) 
" .*“Cе!,ме…2е …= *!/“=. "/ ",л, ƒ…=ч,2ель…3ю 
!%ль *%…-%!м…%“2, " C!%це““е =л*%г%л,ƒ=ц,,. `м-
-е2=м,… 3“,л,"=е2 C%"еде…че“*,е C!% "ле…,  …еL-
!%K,%л%г,че“*%г% *%мC%…е…2= ,г!%"%L ƒ=",“,м%“2, 
, %K“е““,"…%-*%мC3ль“,"…%г% !=““2!%L“2"= " м%де-
л, …= *!/“=. (m.d. “*3ш,…=, p%““, ). q ,“C%ль-
ƒ%"=…,ем ме2%д= .ле*2!,че“*%L “=м%“2,м3л ц,, 
л=2е!=ль…%г% г,C%2=л=м3“= C%*=ƒ=…%, ч2% =*2,"=-

ц,  д%-=м,…е!г,че“*%L “,“2ем/ м%ƒг= *!/“ ,мее2 
%!е*“,ге……/L .--е*2 (~.k. aе““%л%"=, p%““, ).

`"2%!/ д"3. д%*л=д%" *%“…3л,“ь "%C!%-
“%" …%!м=ль…%г% , C=2%л%г,че“*%г% !=ƒ",2, . 
q.l. l%лч=…%"= , “%="2. (t,…л …д, ) C%*=ƒ=л,, 
ч2% " C!%це““е …%!м=ль…%г% !=ƒ",2,  *%!2,*%“2!,-
=2…/. …е!"…/. C32еL 3 м/шеL K%льш%е ƒ…=че…,е 
,мее2 “3KAед,…,ц= =ль-=-2 гл,ц,…%"/. !ецеC2%-
!%". aл%*,!%"=…,е D2-д%-=м,…%"/. !ецеC2%!%" …= 
!=ƒл,ч…/. .2=C=. =…2е…=2=ль…%г% !=ƒ",2,  *!/“ 
,мее2 2е!=2%ге……/L .--е*2 , C!% "л е2“  …=!3-
ше…,ем ц,*л= “%…-K%д!“2"%"=…,е " C%“2…=2=ль…%м 
Cе!,%де (e.`. `!,“2=*е“ … , “%="2., p%““, ). 
b ле*ц,, J.A.K. Erskine (bел,*%K!,2=…, ) ,ƒ-
л%›е…/ "%ƒ!=“2…/е %“%Kе……%“2, …=" ƒч,"/. ,деL.

b д%*л=д=. “лед3ю?еL г!3CC/ ,ƒл%›е…/ !е-
ƒ3ль2=2/ C%,“*= “!ед“2" лече…,  …=!3ше…,L !=K%-
2/ м%ƒг=.

a%льш=  ч=“2ь …=Lде……/. “!ед“2" "л, -
е2 …= .м%ц,%…=ль…%е “%“2% …,е. b “"%еL ле*ц,, 
`.b. j=л3е" (p%““, , qx`) %K%K?,л …%"/е д=…-
…/е д%*л,…,че“*,. , *л,…,че“*,. ,““лед%"=…,L % 
C%2е…ц,=ль…%L "%ƒм%›…%“2, C!,ме…е…,  г=ллюц,-
…%ге…%" " лече…,, 2!е"%›…%“2,, деC!е““,,, = 2=*›е 
ƒ=",“,м%“2еL , д!3г,. “%“2% …,L. j.`. dём,… 
(p%““, ) …= !/K*=. Danio rerio (д=…,% !е!,%) C%-
*=ƒ=л =…*“,%л,2,че“*,е “"%L“2"= ,ƒ"е“2…/. -3…-
г,ц,д…/. C!еC=!=2%" # C!%,ƒ"%д…/. ,м,д=ƒ%л=. 
}--е*2 …е3!е*“,…= # C!еC=!=2=, C!,ме… ю?ег%“  
C!, …ег=2,"…/. “,мC2%м=. “2!е““=, C% !еƒ3ль2=2=м 
-3…*ц,%…=ль…%L lpŠ м%›е2 K/2ь “" ƒ=… “ =*-
2,"=ц,еL д%!“=ль…%L Cе!ед…еL C% “…%L ,ƒ",л,…/ 
(A. Kühnel , “%="2., cе!м=…, ) , ле"%L м,…д=л,-
…/ (L. Fensky , “%="2., cе!м=…, ). Š!,=ƒ%л-%л=2 , 
ег% C!%,ƒ"%д…/е C%*=ƒ=л, C“,.%2!%C…/е “"%L“2"= 
" .*“Cе!,ме…2е …= !/K*=. д=…,% !е!,% , м%г32 " 
Cе!“Cе*2,"е “2=2ь *л=““%м ле*=!“2"е……/. “!ед“2" 
(Š.n. j%ле“…,*%"= , “%="2.). o!%,ƒ"%д…%е -лю-
%!е…*=!K%…%"%L *,“л%2/, деL“2"3ю?ее *=* це…-
2!=ль…/L l-.%л,…%м,ме2,*, %Kл=д=е2 =…2,деC!е“-
“,"…/м деL“2",ем C!, м%дел,!%"=…,, …= *!/“=. 
(m.j. u…/че…*% , “%="2., p%““, ). b д%*л=д=. 
Š.n. j%ле“…,*%"%L , “%="2. (p%““, ) C%*=ƒ=…% 
“ед=2,"…%е "л, …,е …= *!/“ д"3. "е?е“2": 2,ле-
2=м,…= (=…2=г%…,“2= NMDA-гл32=м=2…/. !ецеC-
2%!%", C!,ме… ем%г% дл  …=!*%ƒ= " "е2е!,…=!,,) 
, U-47700 (=г%…,“2= U-%C,%,д…/. !ецеC2%!%"). 
Y.M. Xu (j,2=L) “%%K?,л= % “*!,…,…г%"/. ,““ле-
д%"=…,  …%"/. л,г=…д%" “е!%2%…,…%"/. !ецеC2%!%", 
*%2%!/е " Cе!“Cе*2,"е м%г32 K/2ь ,“C%льƒ%"=…/ " 
лече…,, деC!е““,,, ш,ƒ%-!е…,, , ƒ=",“,м%“2еL.

q2!е““-C!%2е*2,"…/L .--е*2 " м%дел . “2!е““= 
…= *!/“=. C!% ",л, *ле2%ч…/е -!=*ц,, д!%››еL 
“Cец,=ль…%L л,…,, (`.t. q=-%…%"=, p%““, ), л,-
C,д…/L м%д3ль, K%г=2/L де*%ƒ=ге*“=е…%"%L *,“л%-
2%L , =…2,%*“,д=…2%м =“2=*“=…2,…%м (h. q,д%!%-
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"= , “%="2., p%““, ), …%"/L K,%=*2,"…/L CеC2,д 
ACTH6-9 (Š.m. q%лле!2,…“*= , p%““, ).

mеL!%C!%2е*2,"…/м деL“2",ем %Kл=д=е2 C!%-
,ƒ"%д…%е 2=3!,…= 2=3!еC=!, *%2%!/L "%““2=…="-
л,"=е2 …=!3ше……%е C%"еде…,е C!, м%дел,!%"=…,, 
%K?еL ,шем,, м%ƒг= …= *!/“=. (b.b. a3ль%… , 
“%="2., p%““, ).

r C=ц,е…2%" “ !=““е ……/м “*ле!%ƒ%м C!%K,%-
2,* …= K=ƒе E. faecium L-3 3л3чш=е2 C“,.%.м%ц,-
%…=ль…%е “%“2% …,е (l=ц3ле",ч , “%="2., p%““, ).

o%л%›,2ель…/L .--е*2 …емед,*=ме…2%ƒ-
…/. “!ед“2" C%*=ƒ=… " д"3. д%*л=д=.. q2!е““-
C!%2е*2,"…%е деL“2",е м=…3=ль…%г% л,м-%д!е…=›= 3 
м3›ч,… , ›е…?,… C%*=ƒ=…% " д%*л=де M.S.M. Pires-
de-Campos (a!=ƒ,л, ). b д%*л=де D. Petružytė , 
“%="2. (k,2"=) C%*=ƒ=…%, ч2% "% м…%г,. “л3ч= . C“,-
.,че“*,. ƒ=K%ле"=…,L .--е*2,"…%“2ь C“,.%2е!=C,, 
…е 3“23C=е2 мед,*=ме…2%ƒ…%м3 лече…,ю. 

n2дель…/L *л=““ д%*л=д%" C%“" ?е… C%,“*3 м%-
ле*3л !…%-*ле2%ч…/. м,ше…еL дл  2е!=C,, …=!3ше-
…,L !=K%2/ м%ƒг=. hƒ3че…,ю !%л, “,г…=ль…%г% C32, 
Gsk3β/Fxr1P " !ег3л ц,, “,…=C2,че“*%L Cл=“2,ч…%-
“2, C%“" ?е… д%*л=д J.M. Beaulie (j=…=д=). pецеC-
2%!/ “лед%"/. =м,…%" ,мею2 %2…%ше…,е * 2!е"%›-
…%“2, (S. Espinoza , “%="2., h2=л, ) , -%!м,!%"=-
…,ю ƒ=",“,м%“2еL (h. q3.=…%" , “%="2., p%““, ). 
hмC%!2,…-=ль-= “" ƒ=… “ C%"/ше…,ем 2!е"%›…%“2, 
3 *!/“ (M.M. Tsoory, cе!м=…, ). b .*“Cе!,ме…2е 
…= м3.=.-д!%ƒ%-,л=. C%д2"е!›де…%, ч2% C!%д%л-
›,2ель…%“2ь ›,ƒ…, “" ƒ=…= “ =*2,"…%“2ью 2!,C2%-
-=…-*,…3!е…,…%"%L “,“2ем/, = Kе!Kе!,…, "е?е“2"%, 
"л, ю?ее …= ее =*2,"…%“2ь, м%›е2 K/2ь ,“C%ль-
ƒ%"=…% дл  3"ел,че…,  C!%д%л›,2ель…%“2, ›,ƒ…, 
, *%!!е*ц,, …=!3ше…,L, “" ƒ=……/. “% “2=!е…,ем 
(V.V. Navrotskaya, r*!=,…= , G. Oxenkrug, qx`). 
pег3л 2%! .…д%Cл=ƒм=2,че“*%г% !е2,*3л3м= ш=Cе!%… 
Grp78 %Kл=д=е2 …еL!%C!%2е*2,"…/м деL“2",ем, ч2% 
"/ "ле…% …= м%дел, !=……еL “2=д,, K%леƒ…, o=!-
*,…“%…= (l.b. o=ƒ, , “%="2., p%““, ). p=ƒл,ч…/е 
-!=гме…2/ =г32,-“" ƒ=……%г% C!%2е,…= 3ме…ьш=ю2 
=*2,"…%“2ь …%!=д!е…е!г,че“*%L “,“2ем/ м%ƒг= *!/“ 
(k.n. q="елье"=, p%““, ).

b ! де д%*л=д%" %K“3›д=л,“ь ме2%д/ д,=-
г…%“2,*, “%“2% …,  м%ƒг= чел%"е*=. lе2%д,*= 
д,=г…%ƒ= K%леƒ…, `льцгеLме!= in vivo …= K=ƒе 
o}Š дл  л%*=л,ƒ=ц,, …=!3ше…,L C!ед“2="ле…= 
D. Kozic , “%="2. (qе!K, ). o!едл%›е…/ ме-
2%д,*, *%л,че“2"е……%L %це…*, “2!е““= …= K=ƒе 
=…=л,ƒ= "=!,=Kель…%“2, “е!деч…%г% !,2м= (Ph. 
Fauquet-Alekhine , “%="2., t!=…ц, ), *%мCле*“= 
C“,.%л%г,че“*,. , -,ƒ,%л%г,че“*,. C=!=ме2!%" 
(b. `K=K*%", p%““, ). b д%*л=де T Vaessen , 
“%="2. (aельг, , m,де!л=…д/, bел,*%K!,2=…, ) 
%K“3›д=л=“ь "=л,д…%“2ь ме2%д= е›ед…е"…/. “=-
м%%це…%* дл  %це…*, “2!е““= " …=3*е , *л,…,*е.

l…%г,е д%*л=д/ K/л, …=целе…/ …= !еше…,е 
ме2%д,че“*,. C!%Kлем …=3ч…/. ,““лед%"=…,L " %K-
л=“2, 2ем=2,*, *%…-е!е…ц,,. l%дел, “2!е““= , 
K%леƒ…еL …е!"…%-C“,.,че“*%г% !=ƒ",2,  …= !/K*=. 
Danio rerio C!ед“2="ле…/ " д%*л=д=. S. Winberg, 
A. Kalueff, A.Mustafa. b=л,д…%“2ь C!,ме…е…,  ,…-
г,K,2%!= =це2,л.%л,…2!=…“-е!=ƒ/ " м%дел, …= .2,. 
!/K*=. C%*=ƒ=…= " д%*л=де d.`. lеш=л*,…%L (p%“-
“, ). m= 2%L ›е м%дел, C%*=ƒ=…% деL“2",е =г%…,“2= 
U-%C,%,д…/. !ецеC2%!%" U-47700 , .--е*2 %2ме…/ 
=…2,деC!е““=…2%" (Š.n. j%ле“…,*%"=, p%““, ). o%д-
.%д/ * ,ƒ3че…,ю " м%дел . …= ›,"%2…/. “3,ц,д…%-
г% C%"еде…,  чел%"е*=, "/ƒ"=……%г% "л, …,ем “2!е““=, 
,ƒл%›,л " “"%еL ле*ц,, b.`. p%ƒ=…%" (r*!=,…=).

q%2!3д…,* -,!м/ TSE Systems (cе!м=…, ), 
J.Fehmer, C!ед“2=",л ="2%м=2,ƒ,!%"=……3ю “,“2ем3 
=…=л,ƒ= C%"еде…,  ›,"%2…/. " д%м=ш…еL *ле2*е. 
G.A. Piavchenko , “%="2. (m,де!л=…д/) C!ед-
“2=",л, “"%L %C/2 C!,ме…е…,  " д%*л,…,че“*,. 
-=!м=*%л%г,че“*,. ,““лед%"=…, . м3ль2,-3…*ц,-
%…=ль…%L ,ƒме!,2ель…%L “,“2ем/ дл  !ег,“2!=ц,, 
C%"еде…, , -,ƒ,%л%г,че“*,. C=!=ме2!%" , 3ль-
2!=ƒ"3*%"%L л%*=л,ƒ=ц,, г!/ƒ3…%" C!%,ƒ"%д“2"= 
Metris. `…=л%г,ч…/е *%мCле*“/ д!3г,. C!%,ƒ"%-
д,2елеL C!ед“2=",л, A. Willemsen (Noldus, m,-
де!л=…д/) , J.M. Daggett (Zantiks, bел,*%K!,2=-
…, ). o%дK%!3 …=,л3чшеL м%дел, ме2=K%л,че“*%г% 
“,…д!%м= дл   ,ƒ3че…,  2!е"%›…%“2, 3 ›,"%2…/. 
, ,ƒ3че…,ю …=!3ше…,  C%"еде…,  …= .2,. м%де-
л . K/л, C%“" ?е…/ д%*л=д/ q.`. `C! 2,…= , 
j.b. l›ель“*%L , “%="2. (p%““, ). K. Grohmann 
(p%““, ) C%*=ƒ=л "%ƒм%›…%“2, люм,…е“це…2…%L 
*%…-%*=ль…%L in vivo in situ м,*!%“*%C,, " ,ƒ-
3че…,, -,ƒ,%л%г,, , C=2%л%г,, …е!"…%L “,“2ем/.

qлед3ю?= , 25-  *%…-е!е…ц,  ISBS &Stress 
and Behavior[ “%“2%,2“  16$19 м=  2018 г. " 
q=…*2-oе2е!K3!ге.

Ïîñòóïèëà â ðåäàêöèþ: 03.06.2017 ã.

Ìàòåðèàë ïîäãîòîâèëè: b.m. l3.,…, b.l. jл,-
ме…*%,  `.b. j=л3е"



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    127

ÞÁÈËÅÉ

7 =C!ел  2017 г%д= ,“C%л…,л%“ь 70 ле2 "/д=ю-
?ем3“  3че…%м3, =*=дем,*3 p%““,L“*%L =*=дем,, 
…=3* ~!,ю kе%…,д%",ч3 xе"че…*%.

p%д,л“  ~.k. xе"че…*% " г%!%де “*32“*е 
" “емье "%е……%“л3›=?,.. Š!3д%"%L C32ь …=ч=л 
C%“ле %*%…ч=…,  ш*%л/ # м=2!%“%м …= “3д=. 
`ƒ%"“*%-)е!…%м%!“*%г% K=““еL…=. b 1966$1968 гг. 
C!%.%д,л “!%ч…3ю “л3›K3; " .2%2 Cе!,%д %*%…-
ч,л "%е……%--ельдше!“*%е 3ч,л,?е. b 1968 г. C%-
“23C,л " b%е……%-мед,ц,…“*3ю =*=дем,ю ,ме…, 
q.l. j,!%"= (bl`), C%“ле 3“Cеш…%г% %*%…ч=-
…,  *%2%!%L " 1974 г. “л3›,л *%м=…д,!%м %Cе-
!=ц,%……%-Cе!е" ƒ%ч…%г% "ƒ"%д= %2дель…%г% ме-
д,ц,…“*%г% K=2=ль%…=. q 1975 г. # “%2!3д…,* 
*=-ед!/ , *л,…,*, г%“C,2=ль…%L (2%!=*=ль…%L) 
.,!3!г,, bl`, C!%шел C32ь %2 *л,…,че“*%г% 
%!д,…=2%!= д% “2=!шег% C!еC%д="=2ел  *=-ед!/. 
n“%Kе……%е "л, …,е …= “2=…%"ле…,е ~.k. xе"-
че…*% *=* .,!3!г=-*л,…,ц,“2= %*=ƒ=л, =*=дем,* 
h.q. j%ле“…,*%", чле…-*%!!е“C%…де…2 ̀ lm qqqp 
m.b. o32%", C!%-е““%! l.h. k/2*,….

q 1991 г. ~!,L kе%…,д%",ч "%ƒгл=",л *=-
-ед!3 , *л,…,*3 “е!деч…%-“%“3д,“2%L .,!3!г,, 
,ме…, =*=дем,*= o.`. j3C!, …%"=, = “ =C!ел  
1992 г. # …=ч=ль…,* b%е……%-мед,ц,…“*%L =*=-
дем,, , C!ед“ед=2ель ее rче…%г% “%"е2=. b%ƒ-

гл="л   bl`, ~.k. xе"че…*% " "%“C,2=2ель-
…%L !=K%2е 3дел л K%льш%е "…,м=…,е "%“C,2=…,ю 
"/“%*%L д3.%"…%“2, , …!="“2"е……%“2, 3 K3д3?,. 
"%е……/. мед,*%", "%““2=…%"ле…,ю л3чш,. 2!=-
д,ц,L г3м=…,ƒм= , “=м%C%›е!2"%"=…,  !%““,L-
“*,. "!=чеL. o% ег% ,…,ц,=2,"е , ="2%!“*%м3 
C!%е*23 …= 2е!!,2%!,, `*=дем,, K/л %2*!/2 
Cе!"/L " м,!е мем%!,=л &lед,*=м м,!=, C="-
ш,м " "%L…=.[, = г%!%д“*%L Cл%?=д,, …= *%2%-
!%L !=“C%л%›е… C=м 2…,*, C!,“"%е…% …=ƒ"=…,е 
&oл%?=дь b%е……/. lед,*%"[. m= 2е!!,2%!,, 
K/"шеL b%е……%-м%!“*%L мед,ц,…“*%L =*=дем,, 
K/л %2*!/2 мем%!,=ль…/L C=м 2…,* леге…д=!…%-
м3 &q2=л,…г!=д“*%м3 *3!“3[, K%льш=  ч=“2ь "/-
C3“*…,*%" *%2%!%г% ге!%L“*, C%г,Kл= " bел,*%L 
n2ече“2"е……%L "%L…е. 

q 1992 г. ~.k. xе"че…*% # C!ед“2=",2ель 
p%““,L“*%L tеде!=ц,, " lе›д3…=!%д…%м *%м,-
2е2е "%е……%L мед,ц,…/. n…  ",л“  ,…,ц,=2%!%м 
“%ƒд=…,  ме›д3…=!%д…%г% д",›е…,  &b ƒ=?,-
23 "%е……/. "!=чеL[, !=ƒ",2,  ме›д3…=!%д…%г% 
"%е……%-мед,ц,…“*%г% “%2!3д…,че“2"= " “2!=…е 
, 3“Cеш…%L !е=л,ƒ=ц,, *!3C…/. ме›д3…=!%д…/. 
C!%г!=мм.

5 ,юл  1999 г. r*=ƒ%м o!еƒ,де…2= p%““,L-
“*%L tеде!=ц,, ~.k. xе"че…*% …=ƒ…=че… l,-

ÀÊÀÄÅÌÈÊ ÐÎÑÑÈÉÑÊÎÉ ÀÊÀÄÅÌÈÈ ÍÀÓÊ 
ÞÐÈÉ ËÅÎÍÈÄÎÂÈ× ØÅÂ×ÅÍÊÎ 
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…,“2!%м ƒд!="%%.!=…е…,  p%““,,, д% де*=K!  
2000 г. %д…%"!еме……% %“2="= “ь …=ч=ль…,*%м 
bl` , !3*%"%д,2елем *=-ед!/ , *л,…,*, “е!-
деч…%-“%“3д,“2%L .,!3!г,,. 

~.k. xе"че…*% # ="2%! *%…цеCц,, ƒд!=-
"%%.!=…е…,  p%““,, *=* “,“2ем/ ›,ƒ…е%Kе“Cече-
…, , -=*2%!= …=ц,%…=ль…%L Kеƒ%C=“…%“2,, гл="-
…%г% C!,%!,2е2= г%“3д=!“2"=. “"л  “ь чле…%м 
o!=",2ель“2"= pt, %… 3дел л %“%K%е "…,м=…,е 
!=ƒ",2,ю “,“2ем/ ƒд!="%%.!=…е…,  !ег,%…%" 
p%““,,. o% ег% ,…,ц,=2,"е q%"е2 aеƒ%C=“…%-
“2, p%““,L“*%L tеде!=ц,, " 1999 г. !=““м%2!ел 
"%C!%“ &n ƒ=*%…%д=2ель…%L де 2ель…%“2, C% !е-
ше…,ю C!%Kлем/ …=ц,%…=ль…%L Kеƒ%C=“…%“2, 
" %Kл=“2, %.!=…/ ƒд%!%"ь  г!=›д=… p%““,L“*%L 
tеде!=ц,,[. ~.k. xе"че…*% …еC%“!ед“2"е……% 
3ч=“2"%"=л " !=ƒ!=K%2*е цел%г% ! д= -еде!=ль-
…/. целе"/. C!%г!=мм, C!,… 2/. o!=",2ель-
“2"%м p%““,L“*%L tеде!=ц,,, C% %2дель…/м 
C!%Kлем=м “%.!=…е…,  , 3*!еCле…,  ƒд%!%"ь , 
C!%-,л=*2,*, ƒ=K%ле"=…,L …=“еле…,  p%““,,, 
" 2%м ч,“ле “=.=!…%г% д,=Kе2=, 23Kе!*3леƒ=, 
bh)-,…-е*ц,,, = 2=*›е “%ƒд=…,  .--е*2,"…%L 
“,“2ем/ "=*ц,…%C!%-,л=*2,*, ,…-е*ц,%……/. 
ƒ=K%ле"=…,L. 

q %*2 K!  2000 г. ~.k. xе"че…*% # ƒ="е-
д3ю?,L *=-ед!%L -=*3ль2е2“*%L .,!3!г,, ll` 
,м. h.l. qече…%"=, %д…%"!еме……% # д,!е*-
2%! mhh г!3д…%L .,!3!г,, …= K=ƒе ll` ,м. 
h.l.qече…%"=. 

b 2002 г. ,м %!г=…,ƒ%"=… m=ц,%…=ль…/L ме-
д,*%-.,!3!г,че“*,L 0е…2! ,ме…, m.h. o,!%г%"= 
l,…ƒд!="= p%““,,, C!еƒ,де…2%м *%2%!%г% %… K/л 
ед,…%гл=“…% ,ƒK!=… …= ƒ=“ед=…,, !=“ш,!е……%г% 
“%“2="= rче…%г% q%"е2= 0е…2!=. 

m=3ч…/L C32ь ~.k. xе"че…*% %2л,ч=е2 
ш,!%2= ,““лед%"=2ель“*%г% C%,“*= , 2"%!че“*%L 
м/“л,. n“2="= “ь …е,ƒме……% "е!…/м C!%Kлем=м 
*=!д,%.,!3!г,,, %… ,““лед%"=л =…%м=л,, !=ƒ-
",2,  лег*,., C…е"м%м,*%ƒ/ (м=2е!,=л/ легл, 
" %“…%"3 д"3. гл=" !3*%"%д“2"= дл  "!=чеL 
&u,!3!г,  лег*,. , Cле"!/[, 1988). hм "…е-
“е… “3?е“2"е……/L "*л=д " .,!3!г,че“*%е лече…,е 
"!%›де……/. C%!%*%" “е!дц=: !=ƒ!=K%2=…= Cл=-
“2,*= де-е*2%" Cе!ег%!%д%* *=ме! “е!дц= “ C%-
м%?ью =32%Cе!,*=!д=.

Š=л=…2 3че…%г% C!% ",л“  " “C%“%K…%“2, 
",де2ь гл3K,…3 …=3ч…%L C!%Kлем/ " ч=“2…/. 
"%C!%“=.. Š=*, *=ƒ=л%“ь K/, " %2дель…%м, .,-
!3!г,че“*%м ме2%де лече…,  ,…-е*ц,%……%г% 
.…д%*=!д,2= %… 3",дел цел%е …=3ч…%е …=C!="-
ле…,е # г…%L…%-“еC2,че“*3ю *=!д,%.,!3!г,ю, 
“2=" ег% %“…%"%C%л%›…,*%м. ~.k. xе"че…*% 

%Kл=д=е2 “=м/м K%льш,м " м,!е %C/2%м .,-
!3!г,че“*%г% лече…,  .2%L 2 ›ел%L *=2ег%!,, 
K%ль…/. (“"/ше 7 2/“. *л,…,че“*,. …=Kлюде-
…,L, " 2%м ч,“ле K%лее 3,5 2/“. %Cе!,!%"=……/. 
K%ль…/.). 

aе“C!ецеде…2…/L C% %KAем3 , 3…,*=ль…/L 
C% “%де!›=…,ю “"%L л,ч…/L %C/2 ~.k. xе"-
че…*% ,ƒл%›,л " м%…%г!=-,, &u,!3!г,че“*%е 
лече…,е ,…-е*ц,%……%г% .…д%*=!д,2=[, *%2%!=  
K/л= Cе!е"еде…= …= =…гл,L“*,L  ƒ/* , ,ƒд=…= ƒ= 
г!=…,цеL. b 2015 г. "/шл% "2%!%е, д%C%л…е……%е 
,ƒд=…,е, *%2%!%е %K!ел% -%!м=2 .…ц,*л%Cед,, 
C% C!%Kлеме "…32!,“е!деч…%L ,…-е*ц,, 3›е C%д 
…=ƒ"=…,ем &u,!3!г,че“*%е лече…,е ,…-е*ц,%…-
…%г% .…д%*=!д,2= , %“…%"/ г…%L…%-“еC2,че“*%L 
*=!д,%.,!3!г,,[. 

~.k. xе"че…*% C%дг%2%",л * ƒ=?,2е K%лее 
80 д%*2%!“*,. , *=…д,д=2“*,. д,““е!2=ц,L. 
m= C!%2 ›е…,, м…%г,. ле2 %…  "л л“  C!ед“ед=-
2елем “Cец,=л,ƒ,!%"=……/. д,““е!2=ц,%……/. “%"е-
2%" C% .,!3!г,, , “е!деч…%-“%“3д,“2%L .,!3!г,,. 
n… %C3Kл,*%"=л K%лее 800 …=3ч…/. , 3чеK…%-ме-
2%д,че“*,. !=K%2, " 2%м ч,“ле 32 м%…%г!=-,,. 

~.k. xе"че…*% # д%*2%! мед,ц,…“*,. 
…=3*, д%*2%! K%г%“л%", , C!%-е““%!, =*=дем,* 
p`m, =*=дем,* b%е……%-мед,ц,…“*%L =*=де-
м,,, ге…е!=л-C%л*%"…,* мед,ц,…“*%L “л3›K/, 
g=“л3›е……/L де 2ель …=3*, pt, g=“л3›е…-
…/L "!=ч pt, л=3!е=2 c%“3д=!“2"е……%L C!е-
м,, pt (2000 г.). n… # чле… *%%!д,…=ц,-
%……%г% *%м,2е2= m=3ч…%г% “%"е2= p`m C% -,-
ƒ,%л%г,че“*,м …=3*=м, o!еƒ,де…2 p%““,L“*%L 
=““%ц,=ц,, .,!3!г%" ,ме…, m.h. o,!%г%"=, 
чле… C!еƒ,д,3м= p%““,L“*%г% %K?е“2"= "!=чеL, 
чле… C!="ле…,  p%““,L“*%L =““%ц,=ц,, “е!деч-
…%-“%“3д,“2/. .,!3!г%" q=…*2-oе2е!K3!г“*%г% 
.,!3!г,че“*%г% %K?е“2"= ,ме…, m.h. o,!%-
г%"=, чле… e"!%CеL“*%L =““%ц,=ц,, “е!деч…%-
“%“3д,“2/. .,!3!г%", =““%ц,=ц,, 2%!=*=ль…/. 
.,!3!г%" qx`. 

o%че2…/L C!%-е““%! , д%*2%! ! д= !%““,L-
“*,. , ƒ=!3Kе›…/. ,…“2,232%", 3…,"е!“,2е2%" , 
=*=дем,L.

m=г!=›де… %!де…%м p3““*%L o!="%“л="…%L 
0е!*", “" 2%г% Kл=г%"е!…%г% *… ƒ  d=…,,л= 
l%“*%"“*%г%, ме›д3…=!%д…/м %!де…%м “" -
2%г% j%…“2=…2,…= bел,*%г%, ƒ%л%2%L мед=лью 
oе2!= bел,*%г% &g= ƒ=“л3г, " деле "%ƒ!%›-
де…,  …=3*, , .*%…%м,*, p%““,,[ lе›д3-
…=!%д…%L `*=дем,, …=3* % C!,!%де , %K?е-
“2"е, ƒ%л%2%L мед=лью p%““,L“*%L =*=дем,, 
е“2е“2"е……/. …=3*, C!ем,еL p`lm ,ме…, 
m.`. qем=ш*%, ƒ%л%2%L мед=лью ,ме…, C!%-
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-е““%!= b.h. j%ле“%"= &g= ƒ…=ч,2ель…/L 
"*л=д " !=ƒ",2,е *=!д,%"=“*3л !…%L .,!3!-
г,,[ , м…%г,м, д!3г,м, …=г!=д=м,.

pед*%ллег,  , !ед=*ц,%……/L “%"е2 ›3!-
…=л=, …=3ч…%е мед,ц,…“*%е =*=дем,че“*%е “%-

%K?е“2"%, 3че…,*,, *%ллег, , д!3ƒь  “е!деч…% 
C%ƒд!="л ю2 юK,л !=, ›ел=ю2 ем3 *!еC*%г% 
ƒд%!%"ь , 2"%!че“*%г% д%лг%ле2, , …%"/. “"е!-
ше…,L …= ,ƒK!=……%м ,м C32, 3че…%г%, "!=ч= , 
3ч,2ел .
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ÍÅÊÐÎËÎÃ

ÀÍÀÒÎËÈÉ ÌÈÕÀÉËÎÂÈ× ÃÐÀÍÎÂ
(21.04.1932–12.05.2017)

12 м=  2017 г%д= C%“ле 2 ›ел%L C!%д%л›,-
2ель…%L K%леƒ…, “*%…ч=л“  C!%-е““%!, =*=дем,* 
p`m, k=3!е=2 c%“3д=!“2"е……%L , o!=",2ель-
“2"е……%L C!ем,L p%““,,, o%че2…/L г!=›д=…,… 
г. q=…*2-oе2е!K3!г=, д,!е*2%! tcar &p%““,L-
“*,L …=3ч…/L це…2! !=д,%л%г,, , .,!3!г,че-
“*,. 2е.…%л%г,L[ l,…ƒд!="= p%““,, `…=2%л,L 
l,.=Lл%",ч c!=…%". 

`.l. c!=…%" !%д,л“  21 =C!ел  1932 г%д= 
" г. d%…ец*, где C%л3ч,л мед,ц,…“*%е %K!=ƒ%"=-
…,е , …=ч=л 2!3д%"3ю , …=3ч…3ю де 2ель…%“2ь 
" d%…ец*%L %Kл=“2…%L K%ль…,це "!=ч%м-.,!3!г%м, 
= ƒ=2ем ƒ="ед3ю?,м .,!3!г,че“*,м %2деле…,ем. 
q Cе!"/. ш=г%" C!%-е““,%…=ль…%L де 2ель…%“2, 
ег% ,…2е!е“%"=л, "%C!%“/, “" ƒ=……/е “ .,!3!-
г,че“*%L геC=2%л%г,еL. }2%L C!%Kлеме K/л, C%-
“" ?е…/ *=…д,д=2“*=  , д%*2%!“*=  д,““е!2=ц,, 
`.l. c!=…%"=.

b 60$70-. гг. C!%шл%г% “2%ле2,  …=3ч…=  , 
Cед=г%г,че“*=  де 2ель…%“2ь ̀ .l. c!=…%"= C!%.%-
д,л= " kе…,…г!=д“*%м …=3ч…%-,““лед%"=2ель“*%м 
,…“2,232е %…*%л%г,, ,м. m.m. oе2!%"= (1965$
1966 гг.) , " 1-м kе…,…г!=д“*%м мед,ц,…“*%м ,…-
“2,232е ,м. =*=д. h.o. o="л%"=, где %… !=K%2=л 
“ 1966 C% 1977 г. b 1974 г. ем3 K/л% C!,“"%е…% 
3че…%е ƒ"=…,е C!%-е““%!=.

m=3ч…/е !=ƒ!=K%2*,, "/C%л…е……/е " .2%2 Cе-
!,%д, “2=л, %“…%"%L …%"%г% …=C!="ле…,  " %2ече-
“2"е……%L мед,ц,…е $ ,…2е!"е…ц,%……%L !=д,%л%-
г,, " %…*%л%г,,.

q 1980 г., C%“ле !=K%2/ " д%л›…%“2, ƒ="ед3-
ю?ег% *=-ед!%L г%“C,2=ль…%L .,!3!г,, nде““*%-
г% мед,ц,…“*%г% ,…“2,232= ,м. m.h. o,!%г%"=, 
"“  д=ль…еLш=  де 2ель…%“2ь `.l. c!=…%"= K/л= 
“" ƒ=…= “ 0е…2!=ль…/м …=3ч…%-,““лед%"=2ель-
“*,м !е…2ге…%!=д,%л%г,че“*,м ,…“2,232%м (…/…е 
tcar &p%““,L“*,L …=3ч…/L це…2! !=д,%л%г,, 
, .,!3!г,че“*,. 2е.…%л%г,L[ l,…ƒд!="= p%““,,). 
b 1980 г. C% ,…,ц,=2,"е `.l. c!=…%"= …= K=ƒе 
,…“2,232= K/л% %!г=…,ƒ%"=…% Cе!"%е " p%““,, 
“2=ц,%…=!…%е %2деле…,е !е…2ге…%.…д%"=“*3л !…%L 
.,!3!г,,. 

b д=ль…еLшем C!,%!,2е2…/м …=C!="ле…,ем 
…=3ч…/. !=ƒ!=K%2%* `.l. c!=…%"= “2=л= C!%-
Kлем= лече…,  %ч=г%"/., C!е›де "“ег% ƒл%*=че-
“2"е……/., C%!=›е…,L Cече…,. o%д ег% !3*%"%д-
“2"%м K/л “%ƒд=… ! д %!,г,…=ль…/. 2е.…%л%г,L 
!е…2ге…%.…д%"=“*3л !…/. "меш=2ель“2", “%че2=-
ю?,. .,!3!г,че“*,е , .…д%"=“*3л !…/е ме2%д/. 
b 1993 г. ƒ= K%льш%L …=3ч…/L "*л=д " !=ƒ",2,е 
!е…2ге…%.…д%"=“*3л !…%L .,!3!г,, " геC=2%л%г,, 
A.M. c!=…%" K/л 3д%“2%е… c%“3д=!“2"е……%L C!е-
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м,, p%““,, , …=г!=›де… C%че2…%L мед=лью ,ме…, 
m.h. o,!%г%"=. 

b 1993 г. ̀ .l. c!=…%" "%ƒгл=",л tcar &p%“-
“,L“*,L …=3ч…/L це…2! !=д,%л%г,, , .,!3!г,че-
“*,. 2е.…%л%г,L[ l,…ƒд!="= p%““,,.

Š=л=…2 %!г=…,ƒ=2%!=, м=“ш2=K…%“2ь …=3ч…/. 
,деL, =*2,"…=  ›,ƒ…е……=  C%ƒ,ц,  C%ƒ"%л,л, 
`…=2%л,ю l,.=Lл%",ч3 C!е"!=2,2ь "%ƒгл="л е-
м%е ,м 3ч!е›де…,е " *!3C…/L м3ль2,д,“ц,Cл,-
…=!…/L це…2!, %“…=?е……/L “=м/м “%"!еме……/м 
%K%!3д%"=…,ем , "/“%*%*"=л,-,ц,!%"=……/м, 
*=д!=м,, ч2% “2=л% %“…%"%L дл  3“Cеш…%L !=ƒ-
!=K%2*, , "…ед!е…,  …%"/. 2е.…%л%г,L ,…2е!"е…-
ц,%……%L !=д,%л%г,,, “%“3д,“2%L .,!3!г,,, м=л%-
,…"=ƒ,"…/. .,!3!г,че“*,. "меш=2ель“2", л3че"%L 
",ƒ3=л,ƒ=ц,,, = 2=*›е 2!=…“Cл=…2=ц,, д%…%!“*%L 
2!3C…%L Cече…, дл  ›,2елеL q=…*2-oе2е!K3!г= 
, д!3г,. !ег,%…%" p%““,,, K,%2е.…%л%г,, ле*=!-
“2"е……/. , д,=г…%“2,че“*,. C!еC=!=2%". 

b 2000 г. `.l. c!=…%" K/л ,ƒK!=… чле…%м-
*%!!е“C%…де…2%м p`lm, " 2002 г%д3 # деL-
“2",2ель…/м чле…%м p`lm C% “Cец,=ль…%“2, 
&!е…2ге…%!=д,%л%г, [

b 1998 г. C%д ег% !3*%"%д“2"%м "Cе!"/е " qе-
"е!%-g=C=д…%м !ег,%…е p%““,, K/л= %“3?е“2"ле-
…= Cе!е“=д*= Cече…,. b д=ль…еLшем C%д .г,д%L 
A.M. c!=…%"= " 0е…2!е “2=л= =*2,"…% !=ƒ","=2ь-
“  2!=…“Cл=…2%л%г,  (Cе!е“=д*= Cече…, , C%че*). 
`…=2%л,L l,.=Lл%",ч "%ƒгл=",л lе›д3…=!%д-
…3ю C!%г!=мм3 &Š!=…“Cл=…2=ц,  Cече…, " qе"е-
!%-g=C=д…%м !ег,%…е p%““,,[. 

h““лед%"=…,  " .2%L %Kл=“2,, C!%"еде……/е C%д 
!3*%"%д“2"%м `…=2%л,  l,.=Lл%",ч= c!=…%"=, 
K/л, 3д%“2%е…/ o!ем,, o!=",2ель“2"= p%““,L“*%L 
tеде!=ц,, " %Kл=“2, …=3*, , 2е.…,*, ƒ= !=ƒ!=K%2-
*3, “%ƒд=…,е , "…ед!е…,е ме2%д%" 2!=…“Cл=…2=ц,, 
Cече…, 3 "ƒ!%“л/. , де2еL *=* …%"%г% …=C!="ле…,  
" !%““,L“*%м ƒд!="%%.!=…е…,, (2007 г.).

m=3ч…/е ,…2е!е“/ `.l. c!=…%"=, !3*%"%д,2е-
л  м3ль2,д,“ц,Cл,…=!…%г% 0е…2!=, …е %г!=…,ч,-
"=л,“ь .2,м, C!%Kлем=м,. bел,* "*л=д ̀ .l. c!=-
…%"= " !=ƒ",2,е …%"/. 2е.…%л%г,L  де!…%L ме-
д,ц,…/ " tcar &p%““,L“*,L …=3ч…/L це…2! 
!=д,%л%г,, , .,!3!г,че“*,. 2е.…%л%г,L[ l,…-
ƒд!="= p%““,,. b 2006 г. `.l.c!=…%" “ г!3C-
C%L “%="2%!%" K/л 3д%“2%е… C!ем,, o!=",2ель-
“2"= p%““,L“*%L tеде!=ц,, " %Kл=“2, …=3*, , 
2е.…,*, ƒ= “%ƒд=…,е , "…ед!е…,е %2ече“2"е……%г% 
*%мCле*“= =CC=!=23!/ , 2е.…%л%г,L C!%,ƒ"%д“2"= 
!=д,%-=!мC!еC=!=2%", &мече…/.[ 3ль2!=*%!%2*%-

›,"3?,м, !=д,%…3*л,д=м,, дл  д,=г…%“2,че“*,. 
це…2!%" C%ƒ,2!%……%-.м,““,%……%L 2%м%г!=-,,.

a%льш%е "…,м=…,е `…=2%л,L l,.=Lл%",ч 3де-
л л “%ƒд=…,ю , "…ед!е…,ю " C!=*2,*3 ƒд!="%%.-
!=…е…,  !еƒ3ль2=2%" !=ƒ!=K%2%* 0е…2!= " %Kл=“2, 
K,%2е.…%л%г,, ле*=!“2"е……/. , д,=г…%“2,че“*,. 
C!еC=!=2%", = 2=*›е ,……%"=ц,%……/м mhp " %K-
л=“2, ге……%L 2е!=C,, $ %д…%L ,ƒ Cе!“Cе*2,"…/. 
“2!=2ег,L " “%"!еме……%L %…*%л%г,,. 

`.l. c!=…%" =*2,"…% ƒ=…,м=л“  %K?е“2"е……%L 
де 2ель…%“2ью: %… K/л чле…%м m=3ч…%г% “%"е-
2= C% мед,ц,…“*%L !=д,%л%г,, , !=д,=ц,%……%L 
мед,ц,…е p`m, …=3ч…%-2е.…,че“*%г% “%"е2= C!, 
o!=",2ель“2"е q=…*2-oе2е!K3!г=; C!ед“ед=2елем 
nK?е“2"е……%г% q%"е2= C!, `дм,…,“2!=ц,, j3-
!%!2…%г% !=L%…=; чле…%м =““%ц,=ц,, .,!3!г%"-ге-
C=2%л%г%" “2!=… qmc; C!="ле…,  .,!3!г,че“*%г% 
%K?е“2"= ,м. m.h. o,!%г%"=; чле…%м !ед=*ц,%…-
…%г% “%"е2= ›3!…=л= &bе“2…,* 2!=…“Cл=…2%л%г,, 
, ,“*3““2"е……/. %!г=…%"[, !ед=*ц,%……%г% “%"е2= 
&lед,ц,…“*,L =*=дем,че“*,L ›3!…=л[, !ед=*ц,-
%……%г% “%"е2= ›3!…=л= &`……=л/ .,!3!г,че“*%L 
геC=2%л%г,,[, !ед=*ц,%……%L *%ллег,, ›3!…=л= 
&b%C!%“/ %…*%л%г,,[ , !ед=*ц,%……%L *%ллег,, 
&e"!=ƒ,L“*%г% %…*%л%г,че“*%г% ›3!…=л=[.

`.l. c!=…%" # ="2%! K%лее 480 …=3ч…/. 
!=K%2, 9 м%…%г!=-,L, 63 C=2е…2%" …= ,ƒ%K!е2е…, , 
,ƒ …,. 2 C=2е…2= qx`. o%д ег% !3*%"%д“2"%м 
"/C%л…е…% , ƒ=?,?е…% 10 д%*2%!“*,. , 17 *=…-
д,д=2“*,. д,““е!2=ц,L.

g=“л3г, `…=2%л,  l,.=Lл%",ч= c!=…%"= K/л, 
"/“%*% %це…е…/ …= tеде!=ль…%м , !ег,%…=ль…%м 
3!%"… .: %… K/л …=г!=›де… %!де…%м &g= ƒ=“л3г, 
Cе!ед n2ече“2"%м[ IV “2еCе…, (2002 г.), n!де-
…%м &g= ƒ=“л3г, Cе!ед n2ече“2"%м[ III “2еCе…, 
(2007 г.), n!де…%м &g= ƒ=“л3г, Cе!ед n2ече-
“2"%м[ II “2еCе…, (2012 г.), мед=лью &g= ƒ=“л3г, 
Cе!ед %2ече“2"е……/м ƒд!="%%.!=…е…,ем[ (2001 г.), 
ƒ%л%2%L мед=лью m.m. aл%.,…= &g= !=ƒ",2,е 
%2ече“2"е……%L %…*%л%г,че“*%L …=3*,[ (2003 г.), 
ме›д3…=!%д…%L C!ем,еL &g= "е!3 , "е!…%“2ь[, 
3ч!е›де……%L -%…д%м q" 2%г% b“е."=ль…%г% =C%-
“2%л= ̀ …д!е  oе!"%ƒ"=……%г% (2003 г.). ̀ .l. c!=-
…%" # o%че2…/L г!=›д=…,… q=…*2-oе2е!K3!г= 
(2011 г.). 

j%ллег,, д!3ƒь  , !%д…/е, Kл=г%д=!…/е C=ц,-
е…2/ …="“егд= “%.!=… 2 " “"%,. “е!дц=. C=м 2ь 
%K `…=2%л,, l,.=Lл%",че c!=…%"е $ K%льш%м 
3че…%м, C!е*!=“…%м “Cец,=л,“2е, 2=л=…2л,"%м =д-
м,…,“2!=2%!е , %K?е“2"е……%м де 2еле. 
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 pед=*2%!: Š. b. p3*“,…=
bе!“2*=: e.~. o=ллеL
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2h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, q=…*2-oе2е!K3!г, p%““, 

3c%“3д=!“2"е……/L …=3ч…%-,““лед%"=2ель“*,L ,…“2,232 %“%K% ч,“2/. K,%C!еC=!=2%", q=…*2-oе2е!K3!г, 
p%““, 

PERSPECTIVE DIRECTION OF USING FLAGELLIN BASED DRUGS
1,2Full member of the RAS G.A. Sofronov, 1E.V. Murzina, 1V.N. Bolekhan, 

1O.M. Veselova, 2,3corresponding member of the RAS A.S. Simbirtsev
1S.M. Kirov Military Medical Academy, St. Petersburg, Russia

2Institute of Experimental Medicine, St. Petersburg, Russia
3Research Institute of Highly Pure Biopreparations, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

b  “2=2ье C!ед“2="ле…/ !еƒ3ль2=2/ =…=л,ƒ= “%"!еме……%L …=3ч…%L л,2е!=23!/, C%“" ?е……%L ,ƒ3че…,ю K,%л%-
г,че“*%L =*2,"…%“2, K=*2е!,=ль…%г% Kел*= -л=гелл,…= “ целью !=ƒ!=K%2*, …= ег% %“…%"е …%"/. .--е*2,"…/. 
-=!м=*%л%г,че“*,. C!еC=!=2%". nд…,м ,ƒ …=,K%лее Cе!“Cе*2,"…/. …=C!="ле…,L ,““лед%"=…,L  "л е2“  ,“-
C%льƒ%"=…,е -л=гелл,…= " *=че“2"е Kел*%"%г% …%“,2ел  ,/,л, =дAю"=…2= " “%“2="е "=*ц,… C!%2," ш,!%*%г% 
“Cе*2!= "%ƒK3д,2елеL ,…-е*ц,%……/. ƒ=K%ле"=…,L,  C!е›де "“ег% C!%2," г!,CC= !=ƒ…/. C%д2,C%". o!,"%д,2“  
.=!=*2е!,“2,*= !=ƒ!=K%2=……/. " …=“2% ?ее "!ем  -л=гелл,…“%де!›=?,. "=*ц,… , д=……/е ,““лед%"=…,L ,мм3-
…%ге……/. “"%L“2" …%"/. г,K!,д…/. м%ле*3л. b  qx` !=ƒ…/е -=ƒ/ *л,…,че“*,. ,“C/2=…,L C!%.%д 2 "=*ц,-
…/ C!%2," г!,CC= VAX102,VAX125 , VAX2012Q (VaxInnate Corporation); .--е*2,"…%“2ь !=ƒ!=K%2=……/. 
" p%““,, (mhh г!,CC=,   q=…*2-oе2е!K3!г) "=*ц,… C!%2," г!,CC= " …=“2% ?ее "!ем  ,ƒ3ч=е2“  …= ›,"%2…/.. 
b2%!%е =*23=ль…%е …=C!="ле…,е %“…%"=…% …= ,ƒ3че…,, , ,“C%льƒ%"=…,, C!%2,"%л3че"/. “"%L“2" -л=гелл,…=. 
b  …=“2% ?ее "!ем  " м,!е “3?е“2"3е2 %д,… -л=гелл,…%“…%"=……/L C!еC=!=2 # .…2%л,м%д (Cleveland BioLabs, 
qx`),  !=д,%ƒ=?,2…=  .--е*2,"…%“2ь *%2%!%г% ,ƒ3че…= " .*“Cе!,ме…2=. …= м/ш=. , C!,м=2=.. b  %Kƒ%!е 
=…=л,ƒ,!3ю2“  C!ед“2="ле……/е !=ƒ…/м, ="2%!=м, д=……/е % "%ƒм%›…/. ме.=…,ƒм=. !=д,%ƒ=?,2…%г% деL“2",  
.…2%л,м%д= *=* =г%…,“2= TLR5,   = 2=*›е !еƒ3ль2=2/ ,““лед%"=…,L,  “",де2ель“2"3ю?,е % C%2е…ц,=ле -л=гел-
л,…%“…%"=……/. C!еC=!=2%" *=* " “л3ч=е %Kл3че…,  K%льш,м, д%ƒ=м, !=д,=ц,,,   2=* , дл  “…,›е…,  C%K%ч…/. 
.--е*2%" л3че"%L 2е!=C,, 3 %…*%л%г,че“*,. K%ль…/.. 
Êëþ÷åâûå ñëîâà: -л=гелл,…, "=*ц,…/, =дAю"=…2, ,мм3…%ге…, !=д,%ƒ=?,2…=  .--е*2,"…%“2ь, .…2%л,м%д, 
-л=гелл,…%“…%"=……/е C!еC=!=2/. 

This article reviews modern scientific literature devoted to the study of the biological activity of flagellin to develop 
on its basis new effective medicines. One of the most promising areas of research   is the use of recombinant flagellin 
as adjuvant in vaccines against the causative agents of different infectious diseases first of all against influenza. The 
characteristics of the recent flagellin containing vaccines and data on immunogenicity studies of new hybrid molecules 
are presented. Several influenza vaccines developed by VaxInnate Corporation (USA) undergo different phases of 
clinical trials. The effectiveness of Russian influenza vaccines (Russian Institute of influenza) is currently being studied 
in animals. The second most important direction is based on the study and use of radioprotective properties flagellin. 
Currently in the world there is one flagellin based drug entolimod (Cleveland BioLabs, USA), which  radioprotective 
efficiency was studied in experiments on mice and primates. The overview analyzed the study of the mechanisms of 
the radioprotective action of flagellin based drugs as a TLR5 agonists presented by different authors. Also results of 
researches proving the potential of flagellin and its derivatives as radiation countermeasure agents are reviewed. 
Key words: flagellin, vaccine, adjuvant, immunogenic, radioprotective efficacy, entolimod, flagellin based drugs. 
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Ââåäåíèå. b C%“лед…,е г%д/ " !=ƒл,ч…/. %K-
л=“2 . мед,ц,…/ ƒ…=ч,2ель…% "%ƒ!=“2=е2 ,…2е!е“ * 
“емеL“2"3 Kел*%" -л=гелл,…%" [1$5] # Cе!",ч…/м 
“2!3*23!…/м *%мC%…е…2=м K=*2е!,=ль…/. ›г3-
2,*%", %“…%"…=  -3…*ц,  *%2%!/., *=* “ч,2=л%“ь 
д%лг%е "!ем , ƒ=*люч=е2“  " %Kе“Cече…,, д",›е…,  
, .ем%2=*“,“= C!%“2еLш,.. nд…=*% …е 2=* д="…% 
K/л% 3“2=…%"ле…%, ч2% -л=гелл,… “л3›,2 "=›…/м 
-=*2%!%м ",!3ле…2…%“2, K=*2е!,L, 3ч=“2"3  " -%!-
м,!%"=…,, !е=*ц,, %!г=…,ƒм= .%ƒ ,…= …= "…ед!е-
…,е C=2%ге…%",  "л  “ь м%?…/м =*2,"=2%!%м "!%›-
де……%г% , =д=C2,"…%г% ,мм3……%г% %2"е2=. 

qC%“%K…%“2ь -л=гелл,…= ,…,ц,,!%"=2ь "!%›-
де……/L ,мм3…,2е2 "Cе!"/е K/л= 3“2=…%"ле…= 
F. Ciacci-Woolwine , “%="2. (1998), %K…=!3›,"ш,м, 
…= *3ль23!е C!%м%…%ц,2%" чел%"е*=, ч2% -л=гелл,… 
г!=м%2!,ц=2ель…/. K=*2е!,L  "л е2“  C%2е…ц,=ль-
…/м ,…д3*2%!%м “,…2еƒ= ц,2%*,…%" “ "/“%*%L =*-
2,"…%“2ью " “3K…=…%м%л !…%м д,=C=ƒ%…е д%ƒ [6]. 
b !=K%2е M. Vijay-Kumar , “%="2. (2006) K/л% 
C%*=ƒ=…% 3ч=“2,е -л=гелл,…= " C!% "ле…,, ",!3-
ле…2…%“2, K=*2е!,L: ,…-,ц,!%"=…,е м/шеL ш2=м-
м%м л,ше……/. ›г32,*%" K=*2е!,L Salmonella ty-
phimurium C!,"%д,л% * K%лее 2 ›ел%L *л,…,че“*%L 
*=!2,…е 2ече…,  ƒ=K%ле"=…, , чем C!, ""еде…,, 
д,*%г% ш2=мм=, %д…=*% "…32!,K!юш,……%е ""еде…,е 
-л=гелл,…= че!еƒ 2 ч C%“ле ƒ=!=›е…,  “C%“%K“2"%-
"=л% ƒ…=ч,2ель…%м3 “…,›е…,ю 2 ›е“2, ,…-е*ц,%…-
…%г% C!%це““= [7]. 

b …=“2% ?ее "!ем  ,ƒ"е“2…%, ч2% -л=гелл,…  "-
л е2“  2,C,ч…/м C=2%ге…=““%ц,,!%"=……/м м%ле*3-
л !…/м C=22е!…%м (PAMP), !=“C%ƒ…=ю?,м“  !е-
цеC2%!=м, *ле2%ч…%L C%"е!.…%“2, TLR5 (toll-like 
receptor 5) ,/,л, !ецеC2%!=м, NAIP5 (Nod-like 
receptor apoptosis-inhibitory protein-5), C!ед“2=",-
2ел м, “емеL“2"= ц,2%ƒ%ль…/. !ецеC2%!%" NLRs 
(nucleotide binding and oligomerization domain-like 
receptor). q" ƒ/"=…,е -л=гелл,…= “ TLR5 *ле2%*-
м,ше…еL (…еL2!%-,л%", м=*!%-=г%", де…д!,2…/. 
*ле2%*, Š-*ле2%*, = 2=*›е м…%г,. 2,C%" .C,2ел,-
=ль…/. *ле2%*) C!,"%д,2 * MyD88-%C%“!ед%"=……%L 
=*2,"=ц,,  де!…%г% -=*2%!= 2!=…“*!,Cц,, *=CC= 
b (NF-kB),  "л ю?ег%“  %д…,м ,ƒ %“…%"…/. !е-
г3л 2%!%" .*“C!е““,, ге…%" =…2,=C%C2%2,че“*,. 
Kел*%", Kел*%" =…2,%*“,д=…2%", C!%"%“C=л,2ель…/. 
ц,2%*,…%" , -=*2%!%" !%“2= [8, 9]. b %2л,ч,е %2 
л,г=…д%" д!3г,. 2%лл-C%д%K…/. !ецеC2%!%", 2=*›е 
“2,м3л,!3ю?,. =*2,"=ц,ю NF-kB-“,г…=ль…%г% 
C32,, %K!=ƒ%"=…,е *%мCле*“= -л=гелл,…$TLR5 
…е C!,"%д,2 * г,Cе!C!%д3*ц,, C!%"%“C=л,2ель…%-
г% ц,2%*,…= tmnα , !=ƒ",2,ю &ц,2%*,…%"%г% 
ш2%!м=[, = “2,м3л,!3е2 !=ƒ",2,е ƒ=?,2…/. !е=*-
ц,L %!г=…,ƒм=. M. Vijay-Kumar , “%="2. (2008) 
K/л% C%*=ƒ=…%, ч2% “,“2ем…%е ""еде…,е -л=гелл,…= 
м/ш=м …е 2%ль*% Kеƒ%C=“…%, …% , %*=ƒ/"=л% C!%-

2е*2%!…%е деL“2",е " %2…%ше…,, !=ƒл,ч…/. C=-
2%ге……/. "%ƒдеL“2",L # 2%*“,*=…2%", K=*2е!,L, 
",!3“%" , !=д,=ц,, [10]. o%ƒд…ее .2,м, ›е ="-
2%!=м, K/л, C!ед“2="ле…/ д=……/е, C%л3че……/е " 
%C/2=. …= м/ш=. “ …%*=32,!%"=……/м ге…%м TLR5, 
“",де2ель“2"3ю?,е % 2%м, ч2% " %2“32“2",е TLR5 
“C%“%K…%“2ь -л=гелл,…= C%2е…ц,!%"=2ь ,мм3……/L 
%2"е2 “%.!=… л=“ь, "е!% 2…%, ƒ= “че2 =*2,"=ц,, 
ц,2%ƒ%ль…%L “,“2ем/ NLRC4-,…-л=мм=“%м [11]. 
b …=“2% ?ее "!ем  ,ƒ"е“2…%, ч2% “" ƒ/"=…,е -л=гел-
л,…= ц,2%ƒ%ль…/м, !ецеC2%!=м, NAIP5 "/ƒ/"=е2 
,. %л,г%ме!,ƒ=ц,ю " NLRC4-,…-л=мм=“%м/ # 
м3ль2,C!%2е,…%"/е *%мCле*“/, %K!=ƒ%"=…,е *%-
2%!/. “л3›,2 C3“*%"/м ме.=…,ƒм%м * =*2,"=ц,, 
*=“C=ƒ=-1-“,г…=ль…%г% C32,, ,…д3*ц,, ге…%" ц,2%-
*,…%" hk-1β , hk-18 ,, " *%…еч…%м “че2е, * г,-
Kел, *ле2%* C32ем C,!%C2%ƒ= [12, 13]. 

bме“2е “ 2ем, *=* …ед="…% K/л% C%*=ƒ=…% 
" .*“Cе!,ме…2=. …= …%*=32-м/ш=. A.H. Lopez-
Yglesias , “%="2. (2014) [14], “2,м3л ц,  .*“C!е“-
“,, C!%"%“C=л,2ель…/. ц,2%*,…%" , =…2,2ел%%-
K!=ƒ%"=…,  м%›е2 %“3?е“2"л 2ь“  , " %2“32“2",, 
%“…%"…/. ,ƒ"е“2…/. !ецеC2%!%" , =д=C2е!%" 
-л=гелл,…=, ч2% м%›е2 “л3›,2ь д%*=ƒ=2ель“2"%м 
“3?е“2"%"=…,  ,…%г%, …е %C,“=……%г% !=…ее C32, 
“2,м3л ц,, -л=гелл,…%м ,мм3……%г% %2"е2=. 

l%ле*3л= -л=гелл,…= “%де!›,2 д"= "/“%*%*%…-
“е!"=2,"…/. д%ме…= (D0 , D1), “%“2="л ю?,. N- 
, q-*%…це"/е 3ч=“2*, C!%2е,…=, , це…2!=ль…/L г,-
Cе!"=!,=Kель…/L д%ме… (D2/D3), %Kе“Cеч,"=ю?,L 
“2=K,л,ƒ=ц,ю -,л=ме…2%" K=*2е!,=ль…/. ›г32,*%" 
ƒ= “че2 г,д!%-%K…/. "ƒ=,м%деL“2",L ме›д3 “3KAе-
д,…,ц=м, Kел*= [15$17]. p=“C%ƒ…="=…,е -л=гелл,-
…= !ецеC2%!=м, TLR5 %“3?е“2"л е2“  N-*%…це"/м 
3ч=“2*%м д%ме…= D1,  %K!=ƒ%"=……/м 90$97 =м,…%-
*,“л%2…/м, %“2=2*=м,. 35 =м,…%*,“л%2…/. %“2=2*%" 
q-2е!м,…=ль…%г% 3ч=“2*= C%л,CеC2,д…%L C%“лед%"=-
2ель…%“2, %2"е2“2"е……/ ƒ= “" ƒ/"=…,е -л=гелл,…= 
“ !ецеC2%!=м, NAIP5 [18]. d%ме… D2/D3 3 !=ƒ…/. 
",д%" , ш2=мм%" K=*2е!,L “3?е“2"е……% !=ƒл,ч=е2“  
*=* C% !=ƒме!3, 2=* , C% =м,…%*,“л%2…%м3 “%“2="3. 
b !=K%2=. ! д= ="2%!%" K/л% C%*=ƒ=…%, ч2% ч=-
“2,ч…%е ,л, C%л…%е 3д=ле…,е г,Cе!"=!,=Kель…%г% 
д%ме…=, = 2=*›е "“2!=,"=…,е " …ег% Kел*%"/. -!=г-
ме…2%" !=ƒл,ч…/. ,мм3…%ге…%" C!=*2,че“*, …е 
,ƒме… л% “C%“%K…%“2ь -л=гелл,…= “2,м3л,!%"=2ь 
"!%›де……/L , =д=C2,"…/L ,мм3…,2е2 [19$22]. 

q2!3*23!…/е %“%Kе……%“2, м%ле*3л/ -л=гел-
л,…=, C%ƒ"%л ю?,е *%…“2!3,!%"=2ь …= ее %“…%"е 
г,K!,д…/е Kел*,, " “%че2=…,, “ .%!%шеL Cе!е…%-
“,м%“2ью мле*%C,2=ю?,м, , "/“%*%L “C%“%K…%-
“2ью “2,м3л,!%"=2ь ,мм3……/L %2"е2 %C!едел ю2 
Cе!“Cе*2,"…%“2ь C!,ме…е…,  -л=гелл,…= " “%“2="е 
,мм3…%ге……/. C!еC=!=2%" , "=*ц,……/. *%мC%ƒ,-
ц,L. 
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“лед%"=…,L, …=C!="ле……/. …= !=ƒ!=K%2*3 …%"%г% 
C%*%ле…,  “!ед“2" .,м,че“*%L ƒ=?,2/ %2 !=д,=ц, -
%……%г% C%!=›е…, . o%л3че……/е д=……/е C%*=ƒ=л,, 
ч2% ""еде…,е !е*%мK,…=…2…%г% -л=гелл,…= (1,0 мг/
*г , 2,0 мг/*г "…32!,K!юш,……%) " *%!%2*,е “!%-
*, д% %Kл3че…,  м/шеL " д,=C=ƒ%…е д%ƒ qd70-100/30 
%Kе“Cеч,"=л% "/›,"=ем%“2ь 67$87% ›,"%2…/. 
(-=*2%! ,ƒме…е…,  д%ƒ/ “%“2=",л 1,60). n2мече…/ 
.%!%ш=  Cе!е…%“,м%“2ь м/ш=м, “,…2еƒ,!%"=……%г% 
%2ече“2"е……/м, “Cец,=л,“2=м, C!еC=!=2=, = 2=*›е 
ег% ƒ…=ч,м%е м%д,-,ц,!3ю?ее "л, …,е …= д,…=м,-
*3 , “2еCе…ь !=д,=ц,%……%-,…д3ц,!%"=……%L C%2е!, 
м=““/ 2ел= %Kл3че……/. ›,"%2…/. (!еƒ3ль2=2/ ,“-
“лед%"=…,  г%2%" 2“  * C3Kл,*=ц,,). 

Çàêëþ÷åíèå. o!%"еде……/L =…=л,ƒ “%"!еме……%L 
…=3ч…%L л,2е!=23!/ “",де2ель“2"3е2 % "%ƒ!=“2=ю-
?ем ,…2е!е“е “Cец,=л,“2%", !=K%2=ю?,. " !=ƒл,ч-
…/. %Kл=“2 . мед,ц,…/, C!е›де "“ег% ,мм3…%л%-
г,,, %…*%л%г,, , !=д,%K,%л%г,,, * C!еC=!=2=м …= 
%“…%"е K=*2е!,=ль…%г% -л=гелл,…=, “,…2еƒ,!%"=…-
…/м ме2%д=м, ге……%L ,…›е…е!,,. d=……/L ,…2е!е“ 
ƒ=*%…%ме!е…, C%“*%ль*3 K=ƒ,!3е2“  …= 3…,*=ль…%L 
K,%л%г,че“*%L =*2,"…%“2, *=* …=2,"…%г% -л=гелл,-
…=, 2=* , ег% !е*%мK,…=…2…/. C!%,ƒ"%д…/., = ,ме…-
…% “C%“%K…%“2, C!, ""еде…,, " м=л/. д%ƒ=. “2,-
м3л,!%"=2ь !=ƒ",2,е ƒ=?,2…/. !е=*ц,L %!г=…,ƒм=, 
C%"/ш=ю?,. ег% 3“2%Lч,"%“2ь * "%ƒдеL“2",ю !=ƒ-
л,ч…/. C=2%ге……/. -=*2%!%" # K=*2е!,L, ",!3“%", 
2%*“,*=…2%" , ,%…,ƒ,!3ю?ег% ,ƒл3че…, . m=,K%лее 
Cе!“Cе*2,"…/м, …=C!="ле…, м, ,““лед%"=…,L " …=-
“2% ?ее "!ем   "л ю2“  “лед3ю?,е: 

1. p=ƒ!=K%2*= "=*ц,… C!%2," ,…-е*ц,L, "/-
ƒ"=……/. !=ƒ…/м, C=2%ге…=м,, C!е›де "“ег%, C!%2," 
г!,CC=, C!, .2%м -л=гелл,… м%›е2 K/2ь ,“C%льƒ%-
"=… ,/,л, " *=че“2"е Kел*%"%г% …%“,2ел , , *=* 
=дAю"=…2. b qx` !=ƒ…/е -=ƒ/ *л,…,че“*,. ,“-
C/2=…,L 3“Cеш…% C!%.%д 2 "=*ц,…/ C!%2," г!,CC= 
VAX102, VAX125 , VAX2012Q (VaxInnate Cor-
poration); .--е*2,"…%“2ь !=ƒ!=K%2=……/. " p%““,, 

(mhh г!,CC=, q=…*2-oе2е!K3!г) "=*ц,… C!%2," 
г!,CC= " …=“2% ?ее "!ем  ,ƒ3ч=е2“  …= ›,"%2…/.. 
b=›…% %2ме2,2ь, ч2% -л=гелл,…%“…%"=……/е "=*-
ц,…/ Cе!“Cе*2,"…/ …е 2%ль*% дл  C!%-,л=*2,*, 
,…-е*ц,%……/. ƒ=K%ле"=…,L, …% , *=* =ль2е!…=2,"-
…/е “!ед“2"= 2е!=C,, ,…-е*ц,L, "/ƒ"=……/. =…2,-
K,%2,*%!еƒ,“2е…2…/м, м,*!%%!г=…,ƒм=м,. Š=*›е 
" …=“2% ?ее "!ем  ,““лед3е2“  .--е*2,"…%“2ь г,-
K!,д…/. -л=гелл,…“%де!›=?,. м%ле*3л " “%“2="е 
*%мCле*“…%L 2е!=C,, %…*%л%г,че“*,. ƒ=K%ле"=…,L. 

2. o!,ме…е…,е " *=че“2"е “!ед“2"= .,м,че“*%L 
ƒ=?,2/ %2 л3че"%г% C%!=›е…,  *=* " “л3ч=е %K-
л3че…,  K%льш,м, д%ƒ=м, !=д,=ц,,, 2=* , дл  
“…,›е…,  C%K%ч…/. .--е*2%" л3че"%L 2е!=C,, 3 
%…*%л%г,че“*,. K%ль…/.. b %“…%"е C!%2,"%л3че-
"%L .--е*2,"…%“2, -л=гелл,…= , ег% C!%,ƒ"%д…/., 
*=* =г%…,“2%" TLR5, ле›,2 “C%“%K…%“2ь %*=ƒ/-
"=2ь "л, …,е …= 2ече…,е %“…%"…/. C=2%л%г,че“*,. 
C!%це““%", C!,"%д ?,. %!г=…,ƒм * г,Kел, C%“ле 
!=д,=ц,%……%г% "%ƒдеL“2", . q2,м3л,!%"=……=  -л=-
гелл,…%м , %C%“!ед%"=……=  =д=C2е!…/м Kел*%м 
MyD88 =*2,"=ц,  NF-kB-“,г…=ль…%г% C32, C!,-
"%д,2 * ,…г,K,!%"=…,ю !=д,=ц,%……%-,…д3ц,!%"=…-
…%г% =C%C2%ƒ=, C%"/ше…,ю =*2,"…%“2, -е!ме…2%" 
=…2,%*“,д=…2…%L ƒ=?,2/ %!г=…,ƒм=, 3“,ле…,ю .*“-
C!е““,, ге…%" ц,2%*,…%", “C%“%K“2"3ю?,. “%.!=-
…е…,ю , 3“*%!е……%м3 "%““2=…%"ле…,ю *%“2…%м%ƒг%-
"%г% *!%"е2"%!е…,  , *ле2%* *,шеч…%г% .C,2ел, . 
b/“%*=  C!%2,"%л3че"=  .--е*2,"…%“2ь C!%,ƒ"%-
д…%г% -л=гелл,…= # C!еC=!=2= .…2%л,м%д (Cleve-
land BioLabs, qx`) # 3“2=…%"ле…= " м%дель…/. 
.*“Cе!,ме…2=. …= м/ш=. , C!,м=2=.; ,““лед%"=…,  
…= д%K!%"%льц=. C%*=ƒ=л, .%!%ш3ю Cе!е…%“,м%“2ь 
.…2%л,м%д= чел%"е*%м. b p%““,, (c%“mhh %“%K% 
ч,“2/. K,%C!еC=!=2%", q=…*2-oе2е!K3!г) !=ƒ!=K%-
2=…/ ме2%д,че“*,е C%д.%д/ дл  “,…2еƒ= "/“%*%-
%ч,?е……/. г,K!,д…/. Kел*%" -л=гелл,…=, *%2%!/е 
м%г32 “л3›,2ь %“…%"%L дл  !=ƒ!=K%2*, %2ече“2"е…-
…/. !=д,%C!%2е*2%!%" …%"%г% C%*%ле…, . 
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j!=2*% !=““м%2!е… ме2%д м=““-“Cе*2!%ме2!,че“*%г% =…=л,ƒ=, C!ед“2="ле… %Kƒ%! ег% C!,ме…е…,  " 
мед,ц,…“*,. ,““лед%"=…, . , *л,…,че“*%L д,=г…%“2,*е. nK“3›д=е2“  %C!еделе…,е K,%м=!*е!%". u=-
!=*2е!,ƒ3ю2“  %Kл=“2, д,=г…%“2,*,, " *%2%!/. м=““-“Cе*2!%ме2!,  ,г!=е2 ƒ…=ч,2ель…3ю !%ль: =…=л,ƒ 
"/д/.=ем%г% "%ƒд3.=, “*!,…,…г  …%"%!%›де……/., ,де…2,-,*=ц,  м,*!%%!г=…,ƒм%", .…д%*!,…%л%г, ,  ле-
*=!“2"е……=  2е!=C, , м=!*е!…/е CеC2,д/ , Kел*,, м=““-“Cе*2!%ме2!,че“*=  ",ƒ3=л,ƒ=ц, . 
Êëþ÷åâûå ñëîâà: м=““-“Cе*2!%ме2!, ,  .!%м=2%г!=-,  # м=““-“Cе*2!%ме2!, ,  *л,…,че“*=  д,=г…%“2,*=, 
K,%м=!*е!/,  ме2=K%л%м,*=,  C!%2е%м,*=. 

Techniques of mass spectrometric analyses are briefly considered,  its fields of application in medical research and 
clinical diagnostics are reviewed. The determination of biomarkers is discussed. The fields of diagnostics in 
which mass spectrometry plays an important role, namely, human breath analysis, newborn screening, identification 
of microorganisms, endocrinology, drug therapy,  peptide and protein markers, and mass spectrometric visualization, 
are characterized. 
Key words: mass spectrometry, chromatography # mass spectrometry, clinical diagnostics, biomarkers, 
metabolomics,  proteomics. 

Ââåäåíèå. o!%г!е““ " мед,ц,…е “" ƒ=… “ “%K-
“2"е……/м, …=3ч…/м, ,““лед%"=…, м, , 3“Cе.=м, 
" д!3г,. …=3ч…/. , 2е.…%л%г,че“*,. %Kл=“2 .. mе-
м=л3ю !%ль ,г!=е2 !=ƒ",2,е ме2%д%" .,м,че“*%г% 
(K,%.,м,че“*%г%) =…=л,ƒ=. `…=л,2,че“*,е ме2%-
д/ …еƒ=ме…,м/ " K,%.,м,, , .*“Cе!,ме…2=ль…%L 
мед,ц,…е дл  3“2=…%"ле…,  C!,!%д/ (,де…2,-,-
*=ц,,) , %C!еделе…,  *%л,че“2"= K,%л%г,че“*, 
"=›…/. “%ед,…е…,L (K,%м=!*е!%"), 3ч=“2"3ю?,. 
" C!%це““=. ›,ƒ…еде 2ель…%“2,, “" ƒ=……/. “ %“%-
K/м, -,ƒ,%л%г,че“*,м, “%“2% …, м, ›,"/. %!-
г=…,ƒм%", C%*=ƒ/"=ю?,. "%ƒм%›…%“2, C% "ле…,  
,л, …=л,ч,е 3 …,. 2е. ,л, ,…/. ƒ=K%ле"=…,L, 
.=!=*2е!,ƒ3ю?,. %“%Kе……%“2, ,. C!%2е*=…, , C%-
ƒ"%л ю?,. C!%"е“2, ,. д,=г…%“2,*3. q!ед, ме-
2%д%" .,м,че“*%г% (-,ƒ,*%-.,м,че“*%г%) =…=л,ƒ= 
…= Cе!"/е !%л, "/д",…3л=“ь м=““-“Cе*2!%ме2!,  
(lq). }2%2 ме2%д .=!=*2е!,ƒ3е2“  "/“%*%L ч3"-
“2",2ель…%“2ью (“C%“%K…%“2ью %K…=!3›,"=2ь 
м=л/е *%л,че“2"= K,%.,м,че“*,. “%ед,…е…,L, 
ме…ее 10$12 г), “еле*2,"…%“2ью (“C%“%K…%“2ью !=ƒ-

л,ч=2ь C%.%›,е C% “2!3*23!е , “"%L“2"=м “%ед,-
…е…, ) , 2%ч…%“2ью *%л,че“2"е……%г% %C!еделе…,  
(д%“2,›,м=  %2…%“,2ель…=  C%г!еш…%“2ь …е K%лее 
…е“*%ль*,. C!%це…2%"). b C%“лед…,е г%д/ ,ме……% 
K,%л%г,  , мед,ц,…= C!ед“2="л ю2 “%K%L гл="…/е 
%Kл=“2, C!,л%›е…,  lq, C!,чем ,“2%!,  *л,…,-
че“*%L lq …=“ч,2/"=е2 3›е K%лее 2!е. де“ 2,-
ле2,L [1]. 

b …=“2% ?еL “2=2ье д=…= *!=2*=  .=!=*2е!,-
“2,*= lq , C!ед“2="ле… %Kƒ%! мед,ц,…“*,. C!,-
ме…е…,L .2%г% ме2%д=. 

Öåëü ðàáîòû: C!ед%“2=",2ь ,““лед%"=2ел м , 
C!=*2,*3ю?,м "!=ч=м !=ƒл,ч…/. мед,ц,…“*,. 
“Cец,=ль…%“2еL …=ч=ль…/е “"еде…,  % ме2%де lq 
“ 3че2%м Cе!“Cе*2," ег% ,“C%льƒ%"=…, . a%лее C%л-
…/е “"еде…,  % мед,ц,…“*%L lq м%›…% …=L2, 
" *…,г=. [2, 3], %Kƒ%!е ="2%!%" [4] , д"3. …ед="…,. 
“Cец,=л,ƒ,!%"=……/. "/C3“*=. ›3!…=л%" Clinical 
Chemistry [5] , Trends in Analytical Chemistry [6].

Ïðèíöèïû ìàññ-ñïåêòðîìåòðèè. l=““= м%-
ле*3л , ,. %2дель…/. -!=гме…2%" # "=›…=  .=-
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2=м, , ле*=!“2"=м, (FDA, qx`) 2=*›е …=ч=-
л% 3дел 2ь "…,м=…,е "%C!%“=м *л,…,че“*%L lq, 
…=ч,…=  “ !ег3л,!%"=…,  C!%цед3! %C!еделе…,  
2=*!%л,м3“= (,мм3…%деC!е““=…2), “*!,…,…г= …%-
"%!%›де……/. , ,де…2,-,*=ц,, м,*!%%!г=…,ƒм%" 
[60]. dе“ 2*, %2!=K%2=……/. *л,…,че“*, %!,е…2,-
!%"=……/. =…=л,2,че“*,. C!%2%*%л%" C%ме?е…/ " 
*…,г3 [3]. 

Ïðàêòèêà ÌÑ. l=““-“Cе*2!%ме2!/ , .!%м=-
2%м=““-“Cе*2!%ме2!/ # д%!%г,е C!,K%!/, ,. “2%-
,м%“2ь “%“2="л е2 де“ 2*, мл…. !3KлеL. o%*3C*%L 
C!,K%!%", %д…=*%, !=“.%д/, …е %г!=…,ч,"=ю2“ . 
mе%K.%д,м/ C%“2% ……%е “е!",“…%е %K“л3›,"=…,е 
м=““-“Cе*2!%ме2!%", ,. !ем%…2, ƒ=*3C*= …е%K.%д,-
м/. м=2е!,=л%" , !е=*2,"%" , 2.д. q%%2"е2“2"3ю-
?,е !=“.%д/ C!, C%л…%L ƒ=г!3ƒ*е C!,K%!%" м%г32 
“%“2="л 2ь 40% %2 ,. Cе!"%…=ч=ль…%L “2%,м%“2, 
[61]. aеƒ .2,. ƒ=2!=2, C% *!=L…еL ме!е, ,. ч=“2,, 
C!,K%!/ Cе!е“2=ю2 !=K%2=2ь, , “3?е“2"%"=…,е 
lq л=K%!=2%!,, 2е! е2 “м/“л. 

mе%K.%д,м=  “%“2="…=  ч=“2ь -3…*ц,%…,!%-
"=…,  lq л=K%!=2%!,, # C%дг%2%"*= C!%K, 2.е. 
"/деле…,е, …=C!,ме! .*“2!=*ц, , =…=л,ƒ,!3ем/. 
“%ед,…е…,L ,ƒ ,“.%д…/. K,%%K!=ƒц%" " ,…д,",-
д3=ль…%м ",де ,л, " “%“2="е ме…ее “л%›…/. “ме-

“еL. o%.2%м3 …е,ƒKе›…% “%ƒд=…,е .,м,че“*%L 
C%дл=K%!=2%!,,; !=“.%д/ …= …ее 2=*›е …е%K.%-
д,м% Cл=…,!%"=2ь. )=“2,ч…%, …% …е C%л…%“2ью, 
!%ль C!%K%C%дг%2%"*, ,г!=ю2 .!%м=2%г!=-,че-
“*,е “,“2ем/ …= ".%де " м=““-“Cе*2!%ме2!. h. 
…е2 " “л3ч=е l`kdh (, …%"/. lq “,“2ем 
“ ,%…,ƒ=ц,еL …= "%ƒд3.е, “м. "/ше), …% .2% …е 
 "л е2“  C!е,м3?е“2"%м C!, де2=ль…%м =…=л,ƒе 
“л%›…/. “ме“еL. 

Çàêëþ÷åíèå. b %Kƒ%!е !=““м%2!е…% “%"!еме…-
…%е “%“2% …,е мед,ц,…“*%L lq, %“…%"/ .2%г% 
ме2%д=, C!,ме…е…,е " …=3ч…%-мед,ц,…“*,. ,““ле-
д%"=…, . ,, гл="…%е, " *л,…,че“*%L д,=г…%“2,*е. 
r*=ƒ=…/ %“…%"…/е !е=л,ƒ3ем/е C!е,м3?е“2"= ме-
2%д=: "/“%*=  ч3"“2",2ель…%“2ь , “Cец,-,ч…%“2ь/
“еле*2,"…%“2ь %C!еделе…, , "/“%*=  2%ч…%“2ь *%-
л,че“2"е……%г% =…=л,ƒ=. a3д3?ее C!,ме…е…,  lq 
" мед,ц,…е “" ƒ=…% “ C!е%д%ле…,ем %г!=…,че…,L 
.2%г% ме2%д=: …е%K.%д,м% 3деше"ле…,е C!,K%!%", 
3C!%?е…,е , ="2%м=2,ƒ=ц,  C!%цед3! C!%K%C%дг%-
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…,е Kюд›е2%" *л,…,че“*,. л=K%!=2%!,L , “%"е!-
ше…“2"%"=…,е %K!=ƒ%"=…,  "!=чеL. 0еле“%%K!=ƒе… 
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, .,м,*%". 

Ëèòåðàòóðà

1. Jannetto P.J., Fitzgerald R.L. Effective use of mass spectrometry in the clinical laboratory // Clinical 
chemistry. 2016. Vol. 62, No 1. P. 92$98. 

2. Vékey K., Telekes A., Vertes A. (åds.). Medical applications of mass spectrometry. Amsterdam: Else-
vier, 2008. 606 p. 

3. Garg U., Hammett-Stabler H. (åds.). Clinical applications of mass spectrometry. Methods and Proto-
cols. New York: Humana Press, 2010. 540 p. 

4. Ìèëüìàí Á.Ë., Æóðêîâè÷ È.Ê. l=““-“Cе*2!%ме2!,че“*,L =…=л,ƒ мед,ц,…“*,. %KAе*2%" , C!%-
Kлем/ *л,…,че“*%L д,=г…%“2,*, // f3!…=л =…=л,2,че“*%L .,м,,. 2015. Š. 70, No 10. q. 1026$1039 
[Mil’man B.L., Zhurkovich I.K., Zhurnal analiticheskoi khimii, 2015. Vol. 70, No. 10. pp. 1026$1039]. 

5. Clinical chemistry. 2016. Vol. 62. No 1. p. 1$306.
6. Trends in analytical chemistry. 2016. Vol. 84. Part B. P. 1$164.
7. Ìèëüìàí Á.Ë., Óòñàëü Â.À., Ëóãîâêèíà Í.Â., Êîòðÿõîâ È.À., Æóðêîâè÷ È.Ê. q!="…,2ель…%е 

%C!еделе…,е ›,!…%*,“л%2…%г% “%“2="= …,ƒ*%м%ле*3л !…/. *%мC%…е…2%" Cл=ƒм/ *!%", 2!ем  ме2%д=м, 
м=““-“Cе*2!%ме2!,,: &“2=!%-…%"%е 3C!=›…е…,е C% л,C,д%м,*е // l=““-“Cе*2!%ме2!, . 2015. Š. 12, 
No 2. q. 73$84 [Mil’man B.L., Utsal’ V.A., Lugovkina N.V., Kotryakhov I.A., Zhurkovich I.K., Mass-
spektrometriya, 2015. Vol. 12, No. 2. pp. 73$84]. 

8. Ìèëüìàí Á.Ë., Èëüÿñîâ Þ.Þ., Ëóãîâêèíà Í.Â., Ãîëîâèíà À.À., Äìèòðèåâ À.Â. &m,ƒ*%-
м%ле*3л !…/L[ C%д.%д * ,де…2,-,*=ц,, м,*!%%!г=…,ƒм%" ме2%д%м м=““-“Cе*2!%ме2!,, l`kdh // 
l=““-“Cе*2!%ме2!, . 2016. Š. 13, No 3. q. 158$167 [Mil’man B.L., Il’yasov Yu.Yu., Lugovkina N.V., 
Golovina `.`., Dmitriev `.V., Mass-spektrometriya. 2016. Vol. 13, No. 3. pp. 158$167]. 

9. Shushan B.A review of clinical diagnostic applications of liquid chromatography $ tandem mass spec-
trometry // Mass spectrometry reviews. 2010. Vol. 29, No 6. P. 930$944. 

10. Metabolomics. }ле*2!%……/L !е“3!“ https://en. wikipedia. org/wiki/Metabolomics (д=2= %K!=?е…,  
19. 03. 2017). 

11. Proteomics. }ле*2!%……/L !е“3!“ https://en. wikipedia. org/wiki/Proteomics (д=2= %K!=?е…,  19. 
03. 2017). 

12. Madsen R., Lundstedt T., Trygg J. Chemometrics in metabolomics # a review in human disease 
diagnosis // Analytica chimica acta. 2010. Vol. 659, No 1. P. 23$33. 



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    31

13. Anderson L. Within sight of a rational pipeline for development of protein diagnostics // Clinical 
chemistry. 2012. Vol. 58, No 1. P. 28$30. 

14. Parker C.E., Borchers C.H. Mass spectrometry based biomarker discovery, verification, and validation-
quality assurance and control of protein biomarker assays // Molecular oncology. 2014. Vol. 8, No 4. P. 
840$858. 

15. Liesenfeld D.B., Habermann N., Owen R.W., Scalbert A., Ulrich C.M.  Review of mass spectrom-
etry$based metabolomics in cancer research // Cancer epidemiology and prevention biomarkers. 2013. Vol. 
22, No 12. P. 2182$2201. 

16. Johnson C.H., Ivanisevic J., Siuzdak G. Metabolomics: beyond biomarkers and towards mechanisms // 
Nature reviews molecular cell biology. 2016. Vol. 17, No 7. P. 451$459. 

17. Gillespie T.A., Winger B.E. Mass spectrometry for small molecule pharmaceutical product develop-
ment: a review // Mass spectrometry reviews. 2011. Vol. 30, No 3. q. 479$490. 

18. Görög S. Identification in drug quality control and drug research // Trends in analytical chemistry. 
2015. Vol. 69. P. 114$122. 

19. Rentsch K.M. Knowing the unknown # State of the art of LCMS in toxicology // Trends in ana-
lytical chemistry. 2016. Vol. 84. P. 88$93. 

20. Kushnir M.M., Rockwood A.L., Bergquist J. Liquid chromatography-tandem mass spectrometry ap-
plications in endocrinology // Mass spectrometry reviews. 2010. Vol. 29, No 3. P. 480$502. 

21. Medical laboratory sciences. }ле*2!%……/L !е“3!“ http://www. mayo. edu/mayo-clinic-school-of-
health-sciences/careers/laboratory-sciences (д=2= %K!=?е…,  19. 03. 2017). 

22. Meng Q.H. Mass spectrometry applications in clinical diagnostics // Journal of clinical and experi-
mental pathology suppl. 2013. Vol. 6. P. 001. 

23. Vogeser M., Seger C. Mass spectrometry methods in clinical diagnostics-state of the art and perspec-
tives // Trends in analytical chemistry. 2016. Vol. 84. P. 1$4. 

24. Æóðêîâè÷ È.Ê., Ìèëüìàí Á.Ë. nK?=  .=!=*2е!,“2,*= “%"!еме……/. ме2%д,* =…=л,ƒ=. o!,ме! 
м=““-“Cе*2!%ме2!,, , .!%м=2%-м=““-“Cе*2!%ме2!,, // f3!…=л =…=л,2,че“*%L .,м,,. 2009. Š. 64, No 
10. q. 1012$1021 [Mil’man B.L., Zhurkovich I.K., Zhurnal analiticheskoi khimii. 2009. Vol. 64. No. 10. 
pp. 1012$1021]. 

25. Bouillon R. The power of mass spectroscopy as arbiter for immunoassays // Clinical chemistry. 2016. 
Vol. 62, No 1. P. 6$8. 

26. Saint-Marcoux F., Sauvage F.L., Marquet P.Current role of LC-MS in therapeutic drug monitoring 
// Analytical and bioanalytical chemistry. 2007. Vol. 388, No 7. P. 1327$1349. 

27. Clinical mass spectrometry worldwide market overview. }ле*2!%……/L !е“3!“ http://www. notey. 
com/@prsync _ unofficial/external/14218667/clinical-mass-spectrometry-worldwide-market-overview-by-re-
gion-type-application-and-forecast-to-2021. html (д=2= %K!=?е…,  20. 03. 2017). 

28. Ñòåïàíîâ Å.Â. lе2%д/ "/“%*%ч3"“2",2ель…%г% г=ƒ%"%г% =…=л,ƒ= м%ле*3л-K,%м=!*е!%" " ,“-
“лед%"=…, . "/д/.=ем%г% "%ƒд3.= // Š!3д/ ,…“2,232= %K?еL -,ƒ,*, ,м. `.l. o!%.%!%"=. 2005. 
Š. 61. q. 5$47 [Stepanov E. V., Trudy instituta obschei fiziki im. A. M. Prokhorova. 2005. Vol. 61. 
pp. 5$47]. 

29. Modak A.S. Regulatory issues on breath tests and updates of recent advances on [13C]-breath tests 
// Journal of breath research. 2013. Vol. 7, No 3. P. 037103. 

30. Yoshida M., Hatano N., Nishiumi S.,  Irino Y., Izumi Y., Takenawa T., Azuma T. Diagnosis of 
gastroenterological diseases by metabolome analysis using gas chromatography-mass spectrometry // Journal 
of gastroenterology. 2012. Vol. 47, No 1. P. 9$20. 

31. Beck O., Olin A.C., Mirgorodskaya E. Potential of mass spectrometry in developing clinical laboratory 
biomarkers of nonvolatiles in exhaled breath // Clinical chemistry. 2016. Vol. 62, No 1. P. 84$91. 

32. Modak A.S. Stable isotope breath tests in clinical medicine: a review // Journal of breath research. 
2007. Vol. 1, No 1. P. 014003. 

33. Charrow J., Goodman S.I., McCabe E.R. G., Rinaldo P. Tandem mass spectrometry in newborn 
screening // Genetics in medicine. 2000. Vol. 2, No 4. P. 267$269. 

34. Chace D.H., Kalas T.A., Naylor E.W. Use of tandem mass spectrometry for multianalyte screening 
of dried blood specimens from newborns // Clinical chemistry. 2003. Vol. 49. No 11. P. 1797$1817. 

35. Rousseau F. Guérette D., Girard J.G., Berthier M.T., Déry M., Giguère Y. Newborn screening by tan-
dem mass spectrometry: impacts, implications and perspectives. }ле*2!%……/L !е“3!“ http://cdn. intechweb. 
org/pdfs/29024.pdf (д=2= %K!=?е…,  20.03.2017). 



32 ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2

36. Mak C.M., Lee H.C.H., Chan A.Y.W., Lam C.W.  Inborn errors of metabolism and expanded new-
born screening: review and update // Critical reviews in clinical laboratory sciences. 2013. Vol. 50, No 6. 
P. 142$162. 

37. Îñèïîâ Ã.À., Äåìèíà À.Ì. u!%м=2%-м=““-“Cе*2!%ме2!,че“*=  ,…д,*=ц,  м,*!%%!г=…,ƒм%" " 
=…=.!%K…/. ,…-е*ц,%……/. C!%це““=. // bе“2…,* p`lm. 1996. Š. 13, No 2. q. 15$27 [Osipov G.A., 
Demina A.M., Vestnik RAMN. 1996. Vol. 13, No. 2. pp. 15$27]. 

38. Inglis T. J. J. Aravena-Roman M., Ching S., Croft K., Wuthiekanun V., Mee B. J. Cellular fatty 
acid profile distinguishes Burkholderia pseudomallei from avirulent Burkholderia thailandensis // Journal of 
clinical microbiology. 2003. Vol. 41, No 10. P. 4812$4814. 

39. Li D., March J.K., Bills T.M., Holt B.C.,  Wilson C.E.,  Lowe W.,  Tolley H.D.,  Lee M.L.,  Ro-
bison R.A. Gas chromatography-mass spectrometry method for rapid identification and differentiation of 
Burkholderia pseudomallei and Burkholderia mallei from each other, Burkholderia thailandensis and several 
members of the Burkholderia cepacia complex // Journal of applied microbiology. 2013. Vol. 115. No 5. P. 
1159$1171. 

40. Slabbinck B., De Baets B., Dawyndt P., De Vos P. Towards large-scale FAME-based bacterial 
species identification using machine learning techniques // Systematic and applied microbiology. 2009. Vol. 
32, No 3. P. 163$176. 

41. Sauer S., Kliem M. Mass spectrometry tools for the classification and identification of bacteria // 
Nature reviews microbiology. 2010. Vol. 8, No 1. P. 74$82. 

42. Van Belkum A., Welker M., Erhard M., Chatellier S.  Biomedical mass spectrometry in today's and 
tomorrow's clinical microbiology laboratories // Journal of clinical microbiology. 2012. Vol. 50, No 5. P. 
1513$1517. 

43. Khot P.D., Fisher M.A. Mass spectrometry in the clinical microbiology laboratory, Part I: PCR-MS 
// Clinical microbiology newsletter. 2012. Vol. 34, No 17. P. 135$140. 

44. Grebe S.K., Singh R.J. LC-MS/MS in the clinical laboratory # where to from here // The Clinical 
biochemist reviews. 2011. Vol. 32, No 1. P. 5$31. 

45. Shipkova M., Valbuena H. Liquid chromatography tandem mass spectrometry for therapeutic drug 
monitoring of immunosuppressive drugs: Achievements, lessons and open issues // Trends in analytical chem-
istry. 2016. Vol. 84. P. 23$33. 

46. Veringa A., Sturkenboom M.G., Dekkers B.G., Koster R.A., Roberts J.A., Peloquin C.A., Touw D.J., 
Alffenaar J.W. C. LC-MS/MS for therapeutic drug monitoring of anti-infective drugs // Trends in analytical 
chemistry. 2016. Vol. 84. P. 34$40. 

47. Douxfils J., Pochet L., Lessire S., Vancraeynest C., Dogné J. M., Mullier F.  Mass spectrometry 
in the therapeutic drug monitoring of direct oral anticoagulants. Useful or useless? // Trends in analytical 
chemistry. 2016. Vol. 84. P. 41$50. 

48. Indovina P., Marcelli E., Pentimalli F., Tanganelli P., Tarro G., Giordano A. Mass spectrometry-
based proteomics: The road to lung cancer biomarker discovery // Mass spectrometry reviews. 2013. Vol. 
32, No 2. P. 129$142. 

49. Cho Y.T., Su H., Huang T.L., Chen H.C.,  Wu W.J.,  Wu P.C.,  Wu D.C., Shiea J. Matrix-assisted 
laser desorption ionization/time-of-flight mass spectrometry for clinical diagnosis // Clinica chimica acta. 
2013. Vol. 415. P. 266$275. 

50. Savaryn J.P., Catherman A.D., Thomas P.M., Abecassis M.M., Kelleher N.L. The emergence of 
top-down proteomics in clinical research // Genome medicine. 2013. Vol. 5, N% 6. P. 53. 

51. Grebe S.K.G., Singh R.J. Clinical peptide and protein quantification by mass spectrometry (MS) // 
Trends in analytical chemistry. 2016. Vol. 84. P. 131$143. 

52. Schöne C., Höfler H., Walch A. MALDI imaging mass spectrometry in cancer research: combining 
proteomic profiling and histological evaluation // Clinical biochemistry. 2013. Vol. 46, N% 6. P. 539$545. 

53. Norris J.L., Caprioli R.M. Imaging mass spectrometry: a new tool for pathology in a molecular age 
// PROTEOMICS # Clinical Applications. 2013. Vol. 7, No 11$12. P. 733$738. 

54. McDonnell L. A., Angel P. M., Lou S., Drake R. R. Mass spectrometry imaging in cancer research: 
Future perspectives // Advances in cancer research. 2016. Vol. 134. P. 283$289. 

55. Ëåáåäåâ À.Ò. l=““-“Cе*2!%ме2!,  c ,%…,ƒ=ц,еL …= "%ƒд3.е // r“Cе., .,м,,. 2015. Š. 84, 
No 7. q. 665$692 [Lebedev `.T., Uspekhi khimii. 2015. Vol. 84, No. 7. pp. 665$692]. 



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    33

56. Ferreira C.R., Yannell K.E., Jarmusch A.K., Pirro V., Ouyang Z., Cooks R.G. Ambient ionization 
mass spectrometry for point-of-care diagnostics and other clinical measurements // Clinical chemistry. 2016. 
Vol. 62, No 1. P. 99$110. 

57. Ifa D.R., Eberlin L.S. Ambient ionization mass spectrometry for cancer diagnosis and surgical margin 
evaluation // Clinical chemistry. 2016. Vol. 62, No 1. P. 111$123. 

58. Van den Ouweland J.M.W. Analysis of vitamin D metabolites by liquid chromatography-tandem mass 
spectrometry // Trends in analytical chemistry. 2016. Vol. 84. p. 117$130. 

59. Lynch K.L. CLSI C62-A: a new standard for clinical mass spectrometry // Clinical chemistry. 
2016. Vol. 62, No 1. P. 24$29. 

60. Lathrop J.T., Jeffery D.A., Shea Y.R., Scholl P.F., Chan M.M. US Food and Drug Administration 
perspectives on clinical mass spectrometry // Clinical chemistry. 2016. Vol. 62, No 1. P. 41$47. 

61. Æóðêîâè÷ È.Ê., Ìèëüìàí Á.Ë. `…=л,2,че“*,е C!,K%!/ " K,%л%г,, , мед,ц,…е: м,!%"/е 
2!е…д/, “,23=ц,  " p%““,, // Šеƒ,“/ д%*л=д%" 4-L b“е!%““,L“*%L *%…-е!е…ц,, &`…=л,2,че“*,е 
C!,K%!/[. q=…*2-oе2е!K3!г, 26$30 ,ю…  2012 г. [Zhurkovich I.K., Mil’man B.L., Tezisy dokladov 4 
Vserossiiskoi konferentsii «Analiticheskie pribory», Iyun’ 26$30, 2012, Saint-Petersburg]. 

o%“23C,л= " !ед=*ц,ю: 27.03.2017 ã. 
j%…2=*2: Ìèëüìàí Áîðèñ Ëüâîâè÷, bormilman@yandex.ru

Ñâåäåíèÿ îá àâòîðàõ:
Ìèëüìàí Áîðèñ Ëüâîâè÷ # д%*2%! .,м,че“*,. …=3*, ƒ=". л=K%!=2%!,еL K,%мед,ц,…“*%L , -=!м=-

це"2,че“*%L м=““-“Cе*2!%ме2!,,, h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, 197376, q=…*2-oе2е!K3!г, 
3л. =*=д. o="л%"=, д. 12; e-mail: bormilman@yandex.ru;

Æóðêîâè÷ Èííà Êîíñòàíòèíîâíà # *=…д,д=2 .,м,че“*,. …=3*, ƒ=". л=K%!=2%!,еL 2%*“,*%л%г,-
че“*%L .,м,, %!г=…,че“*,. “%ед,…е…,L, h…“2,232 2%*“,*%л%г,,, 192019, q=…*2-oе2е!K3!г, 3л. aе.2е-
!е"=, д. 1; e-mail: zhurkovich@toxicology.ru. 



34  ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2

rdj 616.24+616.11-085

ÊÀÐÄÈÎÃÅÌÎÄÈÍÀÌÈÊÀ ÏÐÀÂÎÃÎ ÆÅËÓÄÎ×ÊÀ 
ÏÐÈ ÕÐÎÍÈ×ÅÑÊÎÉ ÒÐÎÌÁÎÝÌÁÎËÈ×ÅÑÊÎÉ 

ËÅÃÎ×ÍÎÉ ÃÈÏÅÐÒÅÍÇÈÈ
1,2Â.È. Åâëàõîâ, 1,3È.Ç. Ïîÿñîâ, 1Â.È. Îâñÿííèêîâ, 1Å.Â. Øàéäàêîâ

1h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, q=…*2-oе2е!K3!г, p%““, 
2oе!"/L q=…*2-oе2е!K3!г“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2 ,м. =*=д. h.o. o="л%"=, 

q=…*2-oе2е!K3!г, p%““, 
3q=…*2-oе2е!K3!г“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2 =.!%*%“м,че“*%г% C!,K%!%“2!%е…, , 

q=…*2-oе2е!K3!г, p%““, 

THE RIGHT VENTRICULAR CARDIOHEMODYNAMICS 
FOLLOWING CHRONIC THROMBOEMBOLIC PULMONARY 

HYPERTENSION
1,2V.I. Evlakhov, 1,3I.Z. Poyassov, 1V.I. Ovsyannikov, 1E.V. Shaidakov

1Institute of Experimental Medicine, St. Petersburg, Russia
2Pavlov First Saint Petersburg State Medical University, St. Petersburg, Russia

3State University of Aerospace Instrumentation, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

b  %Kƒ%!е !=““м%2!е…/ ме.=…,ƒм/ ,ƒме…е…,L *=!д,%гем%д,…=м,*, C!="%г% ›ел3д%ч*= , ме2%д/ %це…*, 
“%*!=2,м%“2, м,%*=!д= " 3“л%", . .!%…,че“*%L 2!%мK%.мK%л,че“*%L лег%ч…%L г,Cе!2е…ƒ,,. b  3*=ƒ=……/. 
3“л%", . дл,2ель…%е C%"/ше…,е лег%ч…%г% “%“3д,“2%г% “%C!%2,"ле…,  , д="ле…,  " лег%ч…%L =!2е!,, C!,-
"%д,2 * !=ƒ",2,ю г,Cе!2!%-,, C!="%г% ›ел3д%ч*= , д,л=2=ц,, “ C%“лед3ю?,м “…,›е…,ем “%*!=2,м%“2, 
м,%*=!д=. nд…=*% ее 2%ч…%е ,ƒме!е…,е “" ƒ=…% “% ƒ…=ч,2ель…/м, ме2%д,че“*,м, “л%›…%“2 м,,  C%“*%ль*3 
" !е=ль…/. 3“л%", . де 2ель…%“2, “е!дц= ,“.%д…=  дл,…= "%л%*%… м,%*=!д= , д="ле…,е *!%", " ›ел3д%ч*е 
 "л ю2“  "ел,ч,…=м, Cе!еме……/м,. q…,›е…,е “%*!=2,м%“2, м,%*=!д= C!="%г% ›ел3д%ч*= “%C!%"%›д=е2“  
…е 2%ль*% 3ме…ьше…,ем -!=*ц,, "/K!%“=,   …% , !=ƒ",2,ем д,=“2%л,че“*%L д,“-3…*ц,,. oе!“Cе*2,"…/м, 
…=C!="ле…, м, ,““лед%"=…,L “лед3е2,  C%-",д,м%м3,  “ч,2=2ь !=ƒ!=K%2*3 …%"/. *!,2е!,е" %це…*, “%*!=2,-
м%“2, м,%*=!д= , д,=“2%л,че“*%L -3…*ц,, C!="%г% ›ел3д%ч*= C!, м%дел,!%"=…,, .!%…,че“*%L 2!%мK%.м-
K%л,че“*%L лег%ч…%L г,Cе!2е…ƒ,, …= ›,"%2…/.,  = 2=*›е д=ль…еLшее !=ƒ",2,е ме2%д%" ..%*=!д,%г!=-,, , 
.ле*2!%*=!д,%г!=-,, "/“%*%г% !=ƒ!еше…,  " *л,…,че“*%L C!=*2,*е.
Êëþ÷åâûå ñëîâà: .!%…,че“*=  2!%мK%.мK%л,че“*=  лег%ч…=  г,Cе!2е…ƒ, , …ед%“2=2%ч…%“2ь C!="%г% 
›ел3д%ч*=,  *=!д,%гем%д,…=м,*=,  “%*!=2,м%“2ь м,%*=!д=,  д,=“2%л,че“*=  д,“-3…*ц, .

In the review we have discussed the mechanisms of the right ventricular cardiohеmodynamic changes and methods 
of the evaluation of the myocardial contractility following chronic thromboеmbolic pulmonary hypertension. In this 
condition the long-term elevating of the pulmonary vascular resistance causes the development of the right ventricular 
hypertrophy and its dilatation with  the decreasing of the myocardial contractility. However,  the accurate and precise 
measurеment of the right ventricular contractility rеmains the unsolved problеm, because in intact cardiovascular systеm 
the preload and afterload of the heart are variable parameters. The decreasing of the right ventricular contractility 
leads not only to the diminution of the ejection fraction, but also to the development of the cardiac diastolic dysfunction. 
Obviously, the perspective directions of the future investigations could be the elaboration of the new methods of the 
estimation of the right ventricular contractility and diastolic function following modeling of the chronic thromboеmbolic 
pulmonary hypertension in animals and future development of the echocardiography and high frequency electrocardi-
ography methods in clinical practice.
Key words: chronic thromboеmbolic pulmonary hypertension, right ventricular failure, cardiohеmodynamics, 
myocardial contractility,  diastolic dysfunction.

Ââåäåíèå. u!%…,че“*=  2!%мK%.мK%л,че“*=  
лег%ч…=  г,Cе!2е…ƒ,  # C=2%л%г, , %K3“л%"ле…-
…=  .!%…,че“*%L %**люƒ,еL ,л, “2е…%ƒ%м лег%ч…%-

г% =!2е!,=ль…%г% !3“л= C%“ле Cе!е…е“е……%L 2!%м-
K%.мK%л,, лег%ч…/. =!2е!,L [1$12]. mе“м%2!  …= 
2%, ч2% "е!% 2…%“2ь !=ƒ",2,  .!%…,че“*%L 2!%мK%-
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…,. K3де2 …,ƒ*,м. }2% %K3“л%"ле…% 2ем, ч2% м,-
%*=!д %Kл=д=е2 2=* …=ƒ/"=ем/м, " ƒ*%-3C!3г,м, 
“"%L“2"=м,. }*“Cе!,ме…2/, C!%"еде……/е …= %“2=-
…%"ле……%м “е!дце, C%*=ƒ=л,, ч2% …=C! ›е…,е " 
“2е…*е ›ел3д%ч*%" ƒ=",“,2 …е 2%ль*% %2 %KAем= 
*!%",, …% , %2 “*%!%“2, ,. …=C%л…е…,  [22]. b ƒ-
*%-3C!3г,е “"%L“2"= м,%*=!д= C!,"%д 2 * “…,-
›е…,ю ег% ›е“2*%“2,, %“%Kе……% "% "!ем  -=ƒ/ 
K/“2!%г% …=C%л…е…,  C!="%г% ›ел3д%ч*=, ч2% “C%-
“%K“2"3е2 3ме…ьше…,ю *%…еч…%-д,=“2%л,че“*%г% 
д="ле…, . b/!=›е……=  …ел,…еL…%“2ь “%%2…%ше-
…,L C%*=ƒ=2елеL *%…еч…%-д,=“2%л,че“*%е д="ле…,е 
, *%…еч…%-д,=“2%л,че“*,L %KAем д=›е " …%!ме 
“3?е“2"е……% ƒ=2!3д… е2 %це…*3 д,=“2%л,че“*%L 
-3…*ц,, “е!дц= [22]. bме“2е “ 2ем C!, 3"ел,-
че…,, &›е“2*%“2,[ м,%*=!д=, ч2% ,мее2 ме“2%, 
…=C!,ме!, C!, ег% г,Cе!2!%-,,, д=›е C!, …,ƒ-
*,. "ел,ч,…=. *%…еч…%-д,=“2%л,че“*%г% %KAем= 
›ел3д%ч*%" %2меч=е2“  !еƒ*%е C%"/ше…,е *%…еч-
…%-д,=“2%л,че“*%г% д="ле…,  " ,. C%л%“2 . [24]. 
b “,л3 “*=ƒ=……%г%, C!, %це…*е д,=“2%л,че“*%L 
-3…*ц,, C!ед“2="л е2“  целе“%%K!=ƒ…/м 3ч,-
2/"=2ь д,…=м,че“*,е .=!=*2е!,“2,*, ,ƒме…е…,  
%2…%ше…,  &д="ле…,е-%KAем[. }2%, C%-",д,м%м3, 
м%›…% ,ƒ3ч=2ь C!, ,ƒме…е…, . C!ед- , C%“2…=-
г!3ƒ*, C!="%г% “е!дц= " м%дел . .!%…,че“*%L 
2!%мK%.мK%л,че“*%L г,Cе!2е…ƒ,, …= ›,"%2…/.. 
b *л,…,че“*%L C!=*2,*е д,=“2%л,че“*,е C%*=ƒ=-
2ел, C!="%г% ›ел3д%ч*= %C!едел ю2“ , " %“…%"-
…%м, ме2%д=м, ..%*=!д,%г!=-,, [25$27]. o!, 
!ег,“2!=ц,, C%2%*= *!%", че!еƒ 2!,*3“C,д=ль…/L 
*л=C=… %C!едел ю2“  "%л…= e # !=……ее …=C%л-
…е…,е C!="%г% ›ел3д%ч*=, , "%л…= ` # C%ƒд-
…ее …=C%л…е…,е, “%%2"е2“2"3ю?=  “,“2%ле C!="%-

г% C!ед“е!д, . b …%!ме “%%2…%ше…,е e/̀  %*%л% 
1 ,л, K%льше. qч,2=е2“ , ч2% % д,=“2%л,че“*%L 
д,“-3…*ц,, “",де2ель“2"3е2 C!е%Kл=д=…,е "%л…/ 
` (e/̀  < 1) [25$27]. nд…=*% "! д л, м%›…% 
“ч,2=2ь д%“2=2%ч…/м дл  .=!=*2е!,“2,*, д,=“2%-
л,че“*%L д,“-3…*ц,, 2%ль*% %д,… .2%2 ,…де*“. 

Âûâîäû
1. C…,›е…,е “%*!=2,м%“2, м,%*=!д= C!="%г% 

›ел3д%ч*= C!, .!%…,че“*%L 2!%мK%.мK%л,че“*%L 
лег%ч…%L г,Cе!2е…ƒ,, “%C!%"%›д=е2“  !ем%дел,-
!%"=…,ем м,%*=!д= , !=ƒ",2,ем д,=“2%л,че“*%L 
д,“-3…*ц,,. 

2. Š%ч…%е ,ƒме!е…,е "ел,ч,…/ “%*!=2,м%“2, 
м,%*=!д= C!="%г% ›ел3д%ч*= “" ƒ=…% “% ƒ…=ч,-
2ель…/м, ме2%д,че“*,м, “л%›…%“2 м,, C%“*%ль-
*3 " !е=ль…/. 3“л%", . де 2ель…%“2, “е!дц= ег% 
…=г!3ƒ%ч…/е .=!=*2е!,“2,*, (,“.%д…=  дл,…= "%-
л%*%…, д="ле…,е *!%", " ›ел3д%ч*=.)  "л ю2“  
"ел,ч,…=м, Cе!еме……/м,. b/!=›е……=  …ел,…еL-
…%“2ь “%%2…%ше…,L C%*=ƒ=2елеL *%…еч…%-д,=“2%л,-
че“*%е д="ле…,е , *%…еч…%-д,=“2%л,че“*,L %KAем 
“3?е“2"е……% ƒ=2!3д… е2 %це…*3 д,=“2%л,че“*%L 
-3…*ц,, “е!дц= " 3*=ƒ=……/. 3“л%", .. 

3. oе!“Cе*2,"…/м, …=C!="ле…, м, ,““лед%-
"=…,L “лед3е2, C%-",д,м%м3, “ч,2=2ь !=ƒ!=K%2*3 
…%"/. *!,2е!,е" %це…*, “%*!=2,м%“2, м,%*=!д= 
, д,=“2%л,че“*%L -3…*ц,, C!="%г% ›ел3д%ч*= 
C!, м%дел,!%"=…,, .!%…,че“*%L 2!%мK%.мK%л,че-
“*%L лег%ч…%L г,Cе!2е…ƒ,, …= ›,"%2…/., = 2=*›е 
д=ль…еLшее !=ƒ",2,е ме2%д%" ..%*=!д,%г!=-,, , 
.ле*2!%*=!д,%г!=-,, "/“%*%г% !=ƒ!еше…,  " *л,-
…,че“*%L C!=*2,*е.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà 
ÐÔÔÈ 15-07-03705.
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ÐÀÇÐÀÁÎÒÊÀ ËÅÊÀÐÑÒÂÅÍÍÎÃÎ ÑÐÅÄÑÒÂÀ ÍÀ ÎÑÍÎÂÅ 
ÏÅÏÒÈÄÍÎÃÎ ÀÍÒÀÃÎÍÈÑÒÀ Ê ÐÅÖÅÏÒÎÐÓ ÎÐÅÊÑÈÍÎÂ 
È.Â. Äóõîâëèíîâ, Í.À. Êëèìîâ, Å.À. Ôåäîðîâà, Þ.Â. Æåðåáöîâà, Å.À. ×åðíÿåâà, À.È. Îðëîâ 

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

DEVELOPMENT OF A MEDICINAL AGENT BASED ON THE 
PEPTIDE ANTAGONIST OF OREXIN RECEPTOR FOR SUPPRESSION 

OF ALCOHOL DEPENDENCE 
I.V. Duhovlinov, N.A. Klimov, E.A. Fedorova, Yu.V. Zherebcova, E.A. Chernyaeva, A.I. Orlov 

Institute of Experimental Medicine, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

0ель ,““лед%"=…, : “,…2еƒ ге…=, *%д,!3ю?ег% “*%…“2!3,!%"=……/L !=…ее ,“*3““2"е……/L Kел%* =…2%!е*“ # 
=…2=г%…,“2 !ецеC2%!= %!е*“,…= n.R1,  ,ƒ3че…,е ег% .*“C!е““,, " *ле2*=. Escherichia coli , !=ƒ!=K%2*= 
ме2%д= %ч,“2*, д=……%г% Kел*= ,ƒ л,ƒ=2%" K=*2е!,=ль…/. *ле2%*. h“C%льƒ%"=л,“ь ме2%д/ .,м,*%--е!-
ме…2=2,"…%г% “,…2еƒ= dmj, ге…е2,че“*%L ,…›е…е!,,, “еле*ц,, , .!%м=2%г!=-,че“*%L %ч,“2*, Kел*%". 
pеƒ3ль2=2/: “,…2еƒ,!%"=… ге…,  *%д,!3ю?,L Kел%* =…2%!е*“,  C%“лед%"=2ель…% C%л3че…/ “%де!›=?=  д=…-
…/L ге… Cл=ƒм,д…=  dmj  !eŠ-antorex , ш2=мм K=*2е!,L Escherichia coli BL21(peT-=ntorex) # “2=-
K,ль…/L C!%д3це…2 !е*%мK,…=…2…%г% Kел*= =…2%!е*“,   !=ƒ!=K%2=…/ ме2%д/ *3ль2,",!%"=…,  ш2=мм=-
C!%д3це…2= , .!%м=2%г!=-,че“*%L %ч,“2*, Kел*= =…2%!е*“ “ C%м%?ью %K!=2…%-=ƒ…%L , ,%…%%Kме……%L 
.!%м=2%г!=-,,. o!%,ƒ"еде…% *3ль2,",!%"=…,е C%л3че……%г% ш2=мм=-C!%д3це…2= " -е!ме…2е!е %KAем%м 
10 л,2!%". m=!=K%2=…= %C/2…=  C=!2,  Kел*= =…2%!е*“ м=““%L 480 мг  “ ч,“2%2%L 97,5%. g=*люче…,е: 
!=ƒ!=K%2=……/е ме2%д/ C!%д3*ц,, ,“*3““2"е……%г% Kел*= =…2%!е*“ " K=*2е!,=ль…/. *ле2*=. , ег% %ч,“2*, 
C%ƒ"%л ю2 …=!=K=2/"=2ь д=……/L Kел%* дл  C!%"еде…,  д%*л,…,че“*,. , *л,…,че“*,. ,“C/2=…,L. 
Êëþ÷åâûå ñëîâà: !ецеC2%! %!е*“,…=,  =…2=г%…,“2,  .*“C!е““,  " Escherichia coli, %ч,“2*= Kел*=.

The aims of the research were to synthesize gene, coding previously designed artificial protein antorex # the 
antagonist of orexins receptor OxR1,   to explore it's expression in Escherichia coli cells and to develop the 
process of this protein purification from Escherichia coli cell lysates. Methods of chemical and enzymatic  
DNA synthesis,   genetic engineering, selection and chromatography were used. The gene coding antorex 
protein was synthesized, the plasmid DNA !eŠ-antorex,  containing this gene and Escherichia coli strain 
BL21(peT-=ntorex) # the stable producer of recombinant protein antorex were obtained. Methods of 
Escherichia coli producer strain cultivation and antorex protein purification with the use of reverse-phase and 
ion-exchange chromatography was developed. Large-scale cultivation of producer strain was performed in 10L 
fermenter and the pilot lot of 480 mg of antorex protein with the purity of 97,5% was produced.
The developed methods lead to production and purification of antorex artificial protein for conducting pre-
clinical and clinical trials.  
Key words: orexin's receptor, antagonist, expression in Escherichia coli, protein purification.   

Ââåäåíèå. n!е*“,…=м, …=ƒ/"=е2“  г!3CC= ,ƒ 
д"3. …еL!%CеC2,д%": %!е*“,…= `, дл,…%L 33 =м,-
…%*,“л%2/, , %!е*“,…= a, дл,…%L 28 =м,…%*,“л%2, 
*%2%!/е “,…2еƒ,!3ю2“  “!="…,2ель…% …еK%льш%L 
C%C3л ц,еL *ле2%* л=2е!=ль…%г% г,C%2=л=м3“=, 
чь, =*“%…/ д%“2,г=ю2 C!=*2,че“*, "“е. !ег,%…%" 
м%ƒг=. hƒ"е“2…/ д"= !ецеC2%!= %!е*“,…%": n.R1 
, OxR2. n!е*“,… ` ,мее2 C!,ме!…% %д,…=*%"3ю 

=--,……%“2ь * %K%,м !ецеC2%!=м, " 2% "!ем  *=* 
%!е*“,… a !е=г,!3е2 " %“…%"…%м “ OxR2 , " 5 !=ƒ 
“л=Kее %!е*“,…= ` [1].

n“…%"…%L -3…*ц,еL %!е*“,…%"  "л е2“  C%д-
де!›=…,е “%“2% …,  K%д!“2"%"=…, . }…д%ге……=  
…е."=2*= %!е*“,…%" C!,"%д,2 * …=!*%леC“,, # 
ƒ=K%ле"=…,ю, .=!=*2е!,ƒ3ю?ем3“  …=!3ше…, м, 
ц,*л%" “…=-K%д!“2"%"=…, .
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ƒ3ль2=2=м k`k-2е“2= “%“2=",л% ме…ее 0,016 
e}/мг. 

Çàêëþ÷åíèå. q,…2еƒ,!%"=… ге…, *%д,!3ю?,L =…-
2=г%…,“2 !ецеC2%!= %!е*“,…= n.R1 (=…2%!е*“), “*%…-
“2!3,!%"=…= Cл=ƒм,д…=  dmj !eŠ-antorex, .*“C!е“-
“,!3ю?=  д=……/L Kел%*, C%л3че… “2=K,ль…/L ш2=мм 
K=*2е!,L Escherichia coli BL21(peT-antorex) # C!%-
д3це…2 !е*%мK,…=…2…%г% Kел*= =…2%!е*“, !=ƒ!=K%-
2=…/ ме2%д/ *3ль2,",!%"=…,  ш2=мм=-C!%д3це…2= 

, .!%м=2%г!=-,че“*%L %ч,“2*, Kел*= =…2%!е*“. dл  
д=ль…еLш,. ,““лед%"=…,L C%л3че…= %C/2…=  C=!2,  
Kел*= =…2%!е*“ м=““%L 480 мг “ ч,“2%2%L 97,5%. 

Ôèíàíñèðîâàíèå. d=……=  !=K%2= "/C%л…е…= 
" !=м*=. t0o &p=ƒ",2,е -=!м=це"2,че“*%L , 
мед,ц,…“*%L C!%м/шле……%“2, p%““,L“*%L tеде-
!=ц,, …= Cе!,%д д% 2020 г%д= , д=ль…еLш3ю Cе!-
“Cе*2,"3[, ш,-! &2013-2.5-14-N08-0002-007[.

 
Ëèòåðàòóðà

1. Sakurai Ò. Reverse pharmacology of orexin: from an orphan GPCR to integrative physiology // Regula-
tory peptides. 2005. Vol. 126, No 1. p. 3$10.

2. DiLeone R.J., Georgescu D., Nestler E.J. Lateral hypothalamic neuropeptides in reward and drug ad-
diction // Life Sci. 2003. Vol. 73, No 6. P. 759$768.

3. Paneda C., Winsky-Sommerer R., Boutrel B., de Lecea L. The corticotropin-releasing factor hypocretin con-
nection: implications in stress response and addiction // Drug News Perspect. 2005. Vol. 18, No 4. P. 250$255.

4. Harris G.C., Wimmer M., Aston J.G. A role for lateral hypothalamic orexin neurons in reward seeking // 
Nature. 2005. Vol. 437, No 7058. P. 556$559.

5. Borgland S.L., Taha S.A., Sarti F., Fields H.L., Bonci A. Orexin A in the VTA is critical for the induc-
tion of synaptic plasticity and behavioral sensitization to cocaine // Neuron. 2006. Vol. 49, No 4. P. 589$601.

6. Pasumarthi R.K., Reznikov L.R., Fadel J. Activation of orexin neurons by acute nicotine // Eur. J. 
Pharmacol. 2006. Vol. 535, No 1$3. P. 172$176.

7. Narita M., Nagumo Y., Hashimoto S., Narita M., Khotib J., Miyatake M., Sakurai T., Yanagisawa M., Na-
kamachi T., Shioda S., Suzuki T. Direct involvement of orexinergic systems in the activation of the mesolimbic do-
pamine pathway and related behaviors induced by morphine // J. of Neurosci. 2006. Vol. 26, No 2. P. 398$405. 

8. Majumder K. Ligation-free gene synthesis by PCR: synthesis and mutagenesis at multiple loci of a 
chimeric gene encoding OmpA signal peptide and hirudin // Gene. 1992. Vol. 110, No 1. P. 89$94. 

9. Laemmly U.K. Cleavage of Structural Proteins during the Assembly of the Head of Bacteriophage T4 // 
Nature. 1970. Vol. 227. P. 680$685.

10. Studier F.W. Stable expression clones and auto-induction for protein production in E. coli // Methods 
Mol Biol. 2014. Vol. 1091, No 1. P. 17$32.

o%“23C,л= " !ед=*ц,ю: 08.04.2017 ã.
j%…2=*2: Êëèìîâ Íèêîëàé Àíàòîëüåâè÷, nklimov@mail.ru

Ñâåäåíèÿ îá àâòîðàõ: 
Äóõîâëèíîâ Èëüÿ Âëàäèìèðîâè÷ # *=…д,д=2 K,%л%г,че“*,. …=3*, ƒ="ед3ю?,L л=K%!=2%!,еL 

ге……%L ,…›е…е!,, Kел*%" tcamr &h}l[, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, д. 12, 2ел. 
+7(921) 765-65-46, e-mail: dukhovlinov@gmail.com;

Êëèìîâ Íèêîëàé Àíàòîëüåâè÷ # *=…д,д=2 мед,ц,…“*,. …=3*, ƒ="ед3ю?,L л=K%!=2%!,еL ге……%L 
2е!=C,, tcamr &h}l[, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, д. 12, 2ел. +7(964) 376-88-28, 
e-mail: nklimov@mail.ru

Ôåäîðîâà Åêàòåðèíà Àëåêñååâíà # …=3ч…/L “%2!3д…,* л=K%!=2%!,, ге……%L ,…›е…е!,, Kел*%", 
tcamr &h}l[, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, д. 12, 2ел. +7(904)515-12-12, e-mail: 
science.eaf@yandex.ru; 

Æåðåáöîâà Þëèÿ Âëàäèñëàâîâíà # …=3ч…/L “%2!3д…,* л=K%!=2%!,, ге……%L ,…›е…е!,, Kел*%" 
tcamr &h}l[, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, д. 12, 2ел. +7(921) 996-30-30,  e-mail: 
juliazh@yandex.ru;

×åðíÿåâà Åêàòåðèíà Íèêîëàåâíà # *=…д,д=2 K,%л%г,че“*,. …=3*, “2=!ш,L …=3ч…/L “%2!3д…,* 
л=K%!=2%!,, ге……%L ,…›е…е!,, Kел*%" tcamr &h}l[, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, 
д. 12, 2ел. +7(911) 102-02-98, e-mail: echernya@gmail.com;

Îðëîâ Àíòîí Èîñèôîâè÷ # д%*2%! .,м,че“*,. …=3*, !3*%"%д,2ель %2дел= м%ле*3л !…%L K,%2е.-
…%л%г,, tcamr &h}l[, q=…*2-oе2е!K3!г, 3л. `*=дем,*= o="л%"=, д. 12, 2ел. +7(911) 259-66-53, 
e-mail: anton.orlov@mail.ru.



48 ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2

rdj 616.28-008.14-08:615.847

ÂËÈßÍÈÅ ÊÎÕËÅÀÐÍÎÉ ÈÌÏËÀÍÒÀÖÈÈ 
ÍÀ ÂÛÐÀÆÅÍÍÎÑÒÜ ÓØÍÎÃÎ ØÓÌÀ Ó ÏÀÖÈÅÍÒÎÂ 

Ñ ÃËÓÁÎÊÈÌ ÑÍÈÆÅÍÈÅÌ ÑËÓÕÀ È ÃËÓÕÎÒÎÉ
Àêàäåìèê ÐÀÍ Þ.Ê. ßíîâ, À.À. Êîðíååíêîâ, Å.À. Ëåâèíà, Å.Ý. Ñåðîâà, Ñ.Â. Ëåâèí, Â.Å. Êóçîâêîâ, 

Ñ.Â. Àñòàùåíêî 

q=…*2-oе2е!K3!г“*,L …=3ч…%-,““лед%"=2ель“*,L ,…“2,232 3.=, г%!л=, …%“= , !еч, l,…ƒд!="= p%““,,, 
q=…*2-oе2е!K3!г, p%““, 

INFLUENCE OF COCHLEAR IMPLANTATION OF THE DEGREE 
OF TINNITUS IN PATIENTS WITH PROFOUND HEARING LOSS 

AND DEAFNESS
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Öåëü èññëåäîâàíèÿ: ,ƒ3че…,е д,…=м,*, 3ш…%г% ш3м= 3 C=ц,е…2%" C%“ле *%.ле=!…%L ,мCл=…2=ц,, , %це…*= 
.--е*2= *%.ле=!…%L ,мCл=…2=ц,, …= "/!=›е……%“2ь 3ш…%г% ш3м=. Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. 
o!%"еде… =…=л,ƒ    !еƒ3ль2=2%" =…*е2,!%"=…,  392 C=ц,е…2%",  "/C%л…е…= %це…*= д,…=м,*, ,ƒме…е…,L 3!%"-
…  ш3м= 3 C=ц,е…2%" C%“ле *%.ле=!…%L ,мCл=…2=ц,, …= C!%2 ›е…,, C%л3г%д= " че2/!е .2=C=. Ðåçóëüòàòû.
q%гл=“…% C%л3че……/м !еƒ3ль2=2=м ,““лед%"=…, ,  “…,›е…,е 3!%"…  ш3м= " 3ш=. C!, ,“C%льƒ%"=…,, *%.ле-
=!…%г% ,мCл=…2=2= “" ƒ=…% …е “2%ль*% “ .--е*2%м г=K,23=ц,,,  *=* K/л% C!,… 2% “ч,2=2ь !=…ее,  =,   "е!% 2…ее,  
“ C! м%L .ле*2!,че“*%L “2,м3л ц,еL “л3.%"%г% …е!"= , =*3“2,че“*%L м=“*,!%"*%L. Çàêëþ÷åíèå. m=-
Kлюде…,  %Kе“Cеч,"=ю2 д%*=ƒ=2ель…3ю K=ƒ3 дл  …%"%г% C%*=ƒ=…,  * C!,ме…е…,ю *%.ле=!…%L ,мCл=…2=ц,, 
" *=че“2"е .--е*2,"…%г% лече…,  дл  C=ц,е…2%" “ %д…%“2%!%……еL гл3.%2%L , "/!=›е……/м 3ш…/м ш3м%м.
Êëþ÷åâûå ñëîâà: 3ш…%L ш3м,  *%.ле=!…=  ,мCл=…2=ц, ,  !е=K,л,2=ц, .

The aim of the study was to study the dynamics of tinnitus in patients after cochlear implantation and to assess the 
effect of cochlear implantation on the severity of tinnitus. The authors analyzed the results of the questionnaire of 
392 patients,  assessed the dynamics of changes in the degree tinnitus in patients after cochlear implantation during 
six months in four stages. The assumptions about the mechanisms of tinnitus reduction after cochlear implantation 
are made. Conclusion. According to the results of the study,  a decrease in the level of noise in the ears with the use 
of a cochlear implant is associated not so much  with  the effect of habituation, as was generally assumed earlier,  but,   
more likely,  with direct electric stimulation of the auditory nerve and acoustic masking. These observations provide 
the evidence base for a new indication  for cochlear implantation as an effective treatment for patients with unilateral 
deafness and pronounced tinnitus.
Key words: tinnitus,  ear noise,  cochlear implantation,  rehabilitation.

Ââåäåíèå. x3м " 3ш=. (rx) " …=“2% ?ее 
"!ем  C!ед“2="л е2 “%K%L “е!ьеƒ…3ю C!%Kлем3 " 
мед,ц,…е, %… C!,"%д,2 * ƒ…=ч,2ель…%м3 “…,›е-
…,ю *=че“2"= ›,ƒ…, чел%"е*=, C!еC 2“2"3е2 ,л, 
%г!=…,ч,"=е2 ег% “C%“%K…%“2, * K/2%"%L, %K?е-
“2"е……%L , C!%-е““,%…=ль…%L де 2ель…%“2, [1, 2]. 
rx ,мее2 "/“%*3ю !=“C!%“2!=…е……%“2ь , "“2!е-
ч=е2“  3 10$15% "ƒ!%“л%г% …=“еле…, , C!, .2%м 
" 1$3% “л3ч=е" …=Kлюд=е2“  2 ›ел=  -%!м= 
3ш…%г% ш3м= [3, 4]. dл  “3KAе*2,"…%L %це…*, 
3ш…%г% ш3м= ,“C%льƒ3ю2“  !=ƒл,ч…/е ме2%д/ # 

=…*е2,!%"=…,е , ",ƒ3=ль…/е =…=л%г%"/е ш*=л/, 
*%2%!/е C%ƒ"%л ю2 %це…,2ь "/!=›е……%“2ь rx, 
“!="…,2ь ег% " C!%це““е лече…,  , мед,ц,…“*%L 
!е=K,л,2=ц,, K%ль…%г% [1$3]. 

b м,!е “3?е“2"3е2 K%лее 60 ме2%д%" лече…,  
3ш…%г% ш3м= [1, 4, 5]. Š=* *=* rx  "л е2“  …е 
“=м%“2% 2ель…/м ƒ=K%ле"=…,ем, = “,мC2%м%м, .2, 
ме2%д/ " Cе!"3ю %че!едь …=C!="ле…/ …= "/ "ле-
…,е , 3“2!=…е…,е (е“л, .2% "%ƒм%›…%) “Cец,-,че-
“*,. C!,ч,… "%ƒ…,*…%"е…,  ш3м= [5$7]. m=,K%-
лее ч=“2% ,“C%льƒ3ю2“  мед,*=ме…2%ƒ…=  2е!=C, , 
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Ðèñ. 3. p=ƒ…%“2ь %це…%* 3!%"…  ш3м= …= *=›д%м .2=Cе, 
K=лл/.

Š=Kл,ц= 
Ðàçíîñòü îöåíîê óðîâíÿ øóìà íà êàæäîì 

ýòàïå, áàëëû

}2=C/ q!ед…ее ƒ…=че…,е 
(95% dh) lед,=…= (*"=!2,л,)

I$II 1,4  (1,1; 1,6) 1,0 (0,0$3,0)
II$III 1,6 (1,4; 1,8) 2,0 (0,0$3,0)
III$IV 0,7 (0,6; 0,8) 1,0 (0,0$2,0)

hƒме…е…,  C!%,“.%д,л, …= *=›д%м .2=Cе ,“-
“лед%"=…, . o=ц,е…2/ %2меч=л, “…,›е…,е 3!%"…  
ш3м= C%“ле %Cе!=ц,, " %“…%"…%м …= 1 K=лл, C%“ле 
C%д*люче…,  # …= 2 K=лл= , …= C%“лед…ем .2=Cе 
е?е …= 1 K=лл. d,“Cе!“,  %це…%* 3ме…ьш=л=“ь …= 
*=›д%м ,ƒ .2=C%". 

Š=*,м %K!=ƒ%м, …=,K%льшее ,ƒме…е…,е C!%-
,“.%д,л% " 2ече…,е Cе!"%г% ме“ ц= , 3›е C%“ле 
Cе!"%г% C%д*люче…,  “%“2=",л% " “!ед…ем 
2,9 (2,7; 3,2) K=лл= (Mn=3,0 (2,0$4,0) K=лл=), " 
C%“лед3ю?,е 6 ме“ це" # …= 0,7 (0,6; 0,8) K=лл= 
…= C%“лед…ем .2=Cе (Mn=1,0 (0,0$2,0) K=лл=). 
q2=2,“2,че“*, ƒ…=ч,м%е (p<0,05) 3ме…ьше…,е 
ш3м= " 3ш=. %2 ,“C%льƒ%"=…,  *%.ле=!…%г% ,м-
Cл=…2=2= C!% "л е2“  C%“ле Cе!"%г% C%д*люче…,  
!ече"%г% C!%це““%!=.

rме…ьше…,е 3ш…%г% ш3м= C%“ле *%.ле=!…%L 
,мCл=…2=ц,, м%›…% %KA “…,2ь …е“*%ль*,м, C!,-

ч,…=м, [5, 6, 7, 8, 17, 18]: .--е*2 C!,"/*=…, , 
.--е*2 =*3“2,че“*%L м=“*,!%"*,, C! м=  “2,м3-
л ц,  “л3.%"%г% …е!"=; !е%!г=…,ƒ=ц,  " “л3.%"/. 
ƒ%…=. *%!/ г%л%"…%г% м%ƒг=.

q%гл=“…% C%л3че……/м !еƒ3ль2=2=м ,““лед%"=-
…, , “…,›е…,е 3!%"…  ш3м= " 3ш=. C!, ,“C%льƒ%-
"=…,, *%.ле=!…%г% ,мCл=…2= “" ƒ=…% …е “2%ль*% “ 
.--е*2%м г=K,23=ц,,, *=* K/л% C!,… 2% “ч,2=2ь 
!=…ее [6, 7, 17, 18], =, "е!% 2…ее, “ C! м%L .ле*-
2!,че“*%L “2,м3л ц,еL “л3.%"%г% …е!"= , =*3“2,-
че“*%L м=“*,!%"*%L [5, 17, 19].

Çàêëþ÷åíèå. Š=*,м %K!=ƒ%м, C% !еƒ3ль2=2=м 
,““лед%"=…, , *%.ле=!…=  ,мCл=…2=ц,  %*=ƒ/"=-
е2 “2=2,“2,че“*, ƒ…=ч,м%е (p<0,05) "л, …,е …= 
"/!=›е……%“2ь C=2%л%г,че“*%г% 3ш…%г% ш3м= 3 
C=ц,е…2%" “ гл3K%*,м “…,›е…,ем “л3.= , гл3.%-
2%L. b/ "ле…%, ч2% че!еƒ 6 ме“ це" C%“ле Cе!"%г% 
"*люче…,  !ече"%г% C!%це““%!= 3 86% C=ц,е…-
2%" rx л,K% ,“чеƒ (3 18% C=ц,е…2%"), л,K% 
3ме…ьш,л“  (3 68% C=ц,е…2%"). g…=че…,е “3KA-
е*2,"…%L %це…*, rx " K=лл=. 3ме…ьш=л%“ь " 
2ече…,е "“ег% …=Kлюде…, . )е!еƒ 7 д…еL C%“ле 
,мCл=…2=ц,, “!ед…   !=ƒ…%“2ь (,ƒме…е…,е) rx 
“%“2=",л= 1,4 (1,1; 1,6) K=лл=, C!, Cе!"%м C%д*лю-
че…,, !ече"%г% C!%це““%!= “!ед…   !=ƒ…%“2ь rx 
“%“2=",л= 1,6 (1,4; 1,8) K=лл=, = че!еƒ 6 ме“ це" 
C%“ле C%д*люче…,  “!ед…   !=ƒ…%“2ь rx “%“2=-
",л= 0,7 (0,6; 0,8) K=лл=.

b “!ед…ем "/K%!%ч…/е %це…*, rx дл  "“еL 
г!3CC/ C=ц,е…2%" “…,ƒ,л,“ь %2 …=ч=л= ,““лед%"=-
…, , 2.е. д% C!%"еде…,  *%.ле=!…%L ,мCл=…2=ц,,, 
“ 5,0 (4,9; 5,2) д% 1,4 (1,3; 1,5) K=лл= че!еƒ 6 
ме“ це" C%“ле Cе!"%г% C%д*люче…,  !ече"%г% C!%-
це““%!=. b/!=›е……/L .--е*2 %2 ,“C%льƒ%"=…,  
*%.ле=!…%г% ,мCл=…2=2= …= “…,›е…,е ш3м= C!% -
",л“  " C%“ле%Cе!=ц,%……%м Cе!,%де , “!=ƒ3 C%“ле 
C%д*люче…,  !ече"%г% C!%це““%!=. 

}2, …=Kлюде…,  %Kе“Cеч,"=ю2 д%*=ƒ=2ель…3ю 
K=ƒ3 дл  …%"%г% C%*=ƒ=…,  * C!,ме…е…,ю *%.ле-
=!…%L ,мCл=…2=ц,, " *=че“2"е .--е*2,"…%г% ле-
че…,  дл  C=ц,е…2%" “ %д…%“2%!%……еL гл3.%2%L , 
"/!=›е……/м 3ш…/м ш3м%м [5, 7, 12, 17].
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PREDICTION OF TREATMENT OUTCOMES 
GASTROENTEROPANCREATIC NEUROENDOCRINE TUMORS
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I j%лле*2," ="2%!%", 2017 г. 

0ель ,““лед%"=…, : 32%ч…,2ь *л,…,*%-м%!-%л%г,че“*,е *!,2е!,, C!%г…%ƒ= ,“.%д%" лече…,  г=-
“2!%.…2е!%C=…*!е=2,че“*,. …еL!%.…д%*!,……/. %C3.%леL. hƒ3че…/ !еƒ3ль2=2/ лече…,  190 K%ль…/., 
“!ед, *%2%!/. …еL!%.…д%*!,……/е %C3.%л, C%д›ел3д%ч…%L ›елеƒ/ д,=г…%“2,!%"=…/ 3 84 (44,2%), 
!=ƒл,ч…/. %2дел%" ›ел3д%ч…%-*,шеч…%г% 2!=*2= # 3 89 (46,3%), ме2=“2=2,че“*%е C%!=›е…,е Cе-
че…, Kеƒ "/ "ле……%L л%*=л,ƒ=ц,, Cе!",ч…%L %C3.%л, # 3 17 (9,5%) K%ль…/.. r“2=…%"ле…%, ч2% 
%“…%"…/м, …еKл=г%C!, 2…/м, C!%г…%“2,че“*,м, -=*2%!=м, 2ече…,  ƒ=K%ле"=…,   "л ю2“ : "%ƒ!=“2 
C=ц,е…2= “2=!ше 60 ле2, л%*=л,ƒ=ц,  %C3.%л, " 2%л“2%L *,ш*е , C%д›ел3д%ч…%L ›елеƒе, ,…де*“ 
C!%л,-е!=2,"…%L =*2,"…%“2, (Ki-67) %C3.%л, >10%, III$IV “2=д,  %…*%л%г,че“*%г% C!%це““=. o%-
*=ƒ=…%, ч2% “3?е“2"е……/м -=*2%!%м C!%г…%ƒ= 3 K%ль…/. ге…е!=л,ƒ%"=……/м, -%!м=м, ƒ=K%ле"=…,  
 "л е2“  "%ƒм%›…%“2ь C!%"еде…,  *%мCле*“…%г% лече…, , C%ƒ"%л,"шег% 3"ел,ч,2ь мед,=…3 "/›,"=-
ем%“2, K%ль…/. …еL!%.…д%*!,……/м, %C3.%л м, " 2 !=ƒ= , …еL!%.…д%*!,……/м, *=!ц,…%м=м, " 2,7 
!=ƒ=. o%л3че……/е д=……/е “",де2ель“2"3ю2, ч2% C!, …=л,ч,, 3“2=…%"ле……/. *л,…,*%-м%!-%л%г,че-
“*,. *!,2е!,е" …еKл=г%C!, 2…%г% C!%г…%ƒ= …еL!%.…д%*!,……/. %C3.%леL целе“%%K!=ƒ…% C!%"еде…,е 
K%лее =г!е““,"…/. "=!,=…2%" лече…,  “ целью 3л3чше…,  %2д=ле……/. !еƒ3ль2=2%" лече…,  , *=че“2"= 
›,ƒ…, K%ль…/..

Êëþ÷åâûå ñëîâà: …еL!%.…д%*!,……/е %C3.%л,, *!,2е!,, C!%г…%ƒ= ƒ=K%ле"=…, , *%мCле*“…%е ле-
че…,е.

The aim of the study was to clarify clinical and morphological criteria for prediction of treatment 
outcomes gastroenteropancreatic neuroendocrine tumors. Šreatment results were analyzed in 190 patients 
with neuroendocrine tumors of the pancreas diagnosed in 84 (44,2%), various gastrointestinal tract # 
89 (46,3%), liver metastases revealed no localization of primary tumor in 17 (9,5%) of patients. It was 
determined that the main adverse prognostic factors of the disease are: patient age older than 60 years, 
tumor localization in the colon and pancreas, the index of proliferative activity (Ki-67) tumor >10%, 
III-IV stage oncologic process. It is shown that significant prognostic factor in patients with generalized 
forms of the disease is the possibility of complex treatment allowed to increase the median survival of 
patients with neuroendocrine tumors 2 times and neuroendocrine carcinomas 2,7 times. The findings 
suggest that the presence of established clinical and morphological criteria of adverse prognosis of neuro-
endocrine tumors is advisable a more aggressive treatment option to improve long-term results of treatment 
and quality of life of patients.

Key words: neuroendocrine tumors, criteria for prediction of the disease, complex treatment.
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Ââåäåíèå. c=“2!%.…2е!%C=…*!е=2,че“*,е …еL-
!% .…д% *!,……/е %C3.%л, (m}n) C!ед“2="л ю2 
“%K%L г!3CC3 ƒл%*=че“2"е……/. …%"%%K!=ƒ%"=…,L, 
!=ƒ","=ю?,.“  ,ƒ *ле2%* д,--3ƒ…%L .…д%*!,…-
…%L “,“2ем/, .=!=*2е!,ƒ3ю?,.“  ш,!%*,м “Cе*-
2!%м *л,…,че“*,. C!% "ле…,L, *%2%!/е %C!едел -
ю2“  л%*=л,ƒ=ц,еL %C3.%л,, ее -3…*ц,%…=ль…%L 
=*2,"…%“2ью , !=“C!%“2!=…е……%“2ью %…*%л%г,че-
“*%г% C!%це““= [1]. m}n “ч,2=ю2“  %2…%“,2ель-
…% !ед*%L C=2%л%г,еL “ ƒ=K%ле"=ем%“2ью 4$6 
“л3ч=е" …= 100 2/“. …=“еле…,  " г%д, “%“2="л ю-
?еL ме…ее 2% " “2!3*23!е "“е. %…*%л%г,че“*,. 
ƒ=K%ле"=…,L чел%"е*= [2]. bме“2е “ 2ем !еƒ3ль-
2=2/ .C,дем,%л%г,че“*,. ,““лед%"=…,L “",де-
2ель“2"3ю2 % C%"“еме“2…%м !%“2е ƒ=K%ле"=ем%“2, 
m}n, ч=“2%2= "/ "ле…,  *%2%!/. ƒ= C%“лед…,е 
2!, де“ 2,ле2,  3"ел,ч,л=“ь K%лее чем " 5 !=ƒ 
[3]. m}n м%г32 !=ƒ","=2ь“  " люK/. %!г=…=., 
где ,мею2“  …еL!%.…д%*!,……/е *ле2*,, %д…=*% " 
75% “л3ч=е" л%*=л,ƒ3ю2“  " ›ел3д%ч…%-*,шеч-
…%м 2!=*2е (fjŠ) , C%д›ел3д%ч…%L ›елеƒе [4]. 

o,* ƒ=K%ле"=ем%“2, m}n C!,.%д,2“  …= 
"%ƒ!=“2 50$60 ле2, C!, .2%м 3 ›е…?,… д=……/е 
…%"%%K!=ƒ%"=…,  "“2!еч=ю2“  …е“*%ль*% ч=?е, 
чем 3 м3›ч,… [5]. mе“м%2!  …= “,…2еƒ г%!м%…%" 
, K,%л%г,че“*, =*2,"…/. CеC2,д%", " 60$80% 
“л3ч=е" m}n C%д›ел3д%ч…%L ›елеƒ/ (of) 
 "л ю2“  …е-3…*ц,%…,!3ю?,м, , …е “%C!%"%-
›д=е2“  !=ƒ",2,ем *л,…,че“*,. .…д%*!,……/. 
“,…д!%м%" [6]. h C%.2%м3 ,. д,--е!е…ц,=ль…=  
д,=г…%“2,*= “ =де…%*=!ц,…%м%L of " 30$50% 
“л3ч=е" "%ƒм%›…= 2%ль*% C%“ле м%!-%л%г,че“*%-
г% ,““лед%"=…,  3д=ле……%L %C3.%л, [7]. 

j=!ц,…%,д…/L “,…д!%м !=ƒ","=е2“  3 20$
30% K%ль…/. m}n ›ел3д%ч…%-*,шеч…%г% 2!=*-
2= (fjŠ), *=* C!=",л%, C!, %C3.%л . 2%…*%L 
*,ш*, “ %Kш,!…/м ме2=“2=2,че“*,м C%!=›е…,ем 
Cече…, [8]. b “" ƒ, “ %“%Kе……%“2 м, *л,…,че“*,. 
C!% "ле…,L, д,=г…%“2,*= m}n ƒ=ч=“23ю C!ед-
“2="л е2 “3?е“2"е……/е 2!3д…%“2, , ƒ=C=ƒд/"=-
е2 …= 5$7 ле2 [9]. q3?е“2"3ю?,е %KAе*2,"…/е 
2!3д…%“2, д,=г…%“2,*, m}n C!,"%д 2 * "/ "ле-
…,ю ƒ=K%ле"=…,  …= “2=д,, ге…е!=л,ƒ=ц,, 3 50% 
K%ль…/., C!, .2%м C!,ме…е…,е д%“23C…%г% =!“е-
…=л= 2%C,че“*,. ме2%д%" ,““лед%"=…,L …е C%ƒ"%-
л е2 %C!едел,2ь л%*=л,ƒ=ц,ю Cе!",ч…%L %C3.%л, 
" 13% “л3ч=е" [3]. mе“м%2!  …= ƒл%*=че“2"е……/L 
.=!=*2е!, m}n .=!=*2е!,ƒ3ю2“  K%лее Kл=г%C!,-
 2…/м 2ече…,ем ƒ=K%ле"=…,  " %2л,ч,е %2 д!3г,. 
%C3.%леL =…=л%г,ч…/. л%*=л,ƒ=ц,L [10]. bме“2е 
“ 2ем m}n C!ед“2="л ю2 !=ƒ…%!%д…3ю г!3CC3 
…%"%%K!=ƒ%"=…,L, "*люч=ю?3ю %C3.%л, “ !=ƒл,ч-
…/м C%2е…ц,=л%м ƒл%*=че“2"е……%“2, , C!%г…%ƒ%м 
2ече…,  ƒ=K%ле"=…,  [1]. rч,2/"=  “3?е“2"3ю?,е 
*л,…,*%-м%!-%л%г,че“*,е %2л,ч,  г=“2!%.…2е!%-

C=…*!е=2,че“*,. m}n %2 д!3г,. ƒл%*=че“2"е…-
…/. …%"%%K!=ƒ%"=…,L, C!%г…%ƒ,!%"=…,е ,“.%д%" 
ƒ=K%ле"=…,  ,мее2 “3?е“2"е……%е C!=*2,че“*%е 
ƒ…=че…,е дл  ,…д,",д3=л,ƒ=ц,, лечеK…%L 2=*2,-
*,. nд…=*% д% “,. C%! %K?еC!,ƒ…=……/е *!,2е!,,, 
C%ƒ"%л ю?,е “ "/“%*%L “2еCе…ью д%“2%"е!…%“2, 
“C!%г…%ƒ,!%"=2ь ,“.%д лече…,  г=“2!%.…2е!%C=…-
*!е=2,че“*,. m}n, %2“32“2"3ю2.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. hƒ3че…/ 
!еƒ3ль2=2/ лече…,  190 K%ль…/. г=“2!%.…2е!%C=…-
*!е=2,че“*,м, m}n. nC3.%л, of д,=г…%“2,-
!%"=…/ 3 84 (44,2%) C=ц,е…2%", “!ед, *%2%!/. 
,…“3л,…%м/ # 3 40 (22,6%), …е-3…*ц,%…,!3ю-
?,е # 3 32 (16,3%), г=“2!,…%м/ # 3 9 (5,3%) 
K%ль…/. “%%2"е2“2"е……%. b “2!3*23!е m}n fjŠ 
C!е%Kл=д=л, %C3.%л, ›ел3д*=, *%2%!/е д,=г…%-
“2,!%"=…/ 3 49 (25,5%) C=ц,е…2%". m}n д!3г,. 
%2дел%" fjŠ “%“2=",л,: 2%…*%L *,ш*, # 3 25 
(13,1%), че!"е%K!=ƒ…%г% %2!%“2*= # 3 2 (1,1%), 
2%л“2%L *,ш*, # 3 7 (3,7%), C! м%L *,ш*, # 
3 5 (2,6%) K%ль…/. “%%2"е2“2"е……%. 

n2дель…3ю г!3CC3 “%“2=",л, 17 (9,5%) C=ц,е…-
2%" m}n K!юш…%L C%л%“2, “ ме2=“2=2,че“*,м C%-
!=›е…,ем Cече…,, 3 *%2%!/. д%“23C…/м, ме2%д=м, 
2%C,че“*%L д,=г…%“2,*, л%*=л,ƒ%"=2ь Cе!",ч…3ю 
%C3.%ль …е C!ед“2=",л%“ь "%ƒм%›…/м. fе…?,… 
K/л% 116 (61,1%), м3›ч,… # 74 (38,9%). b%ƒ!=“2 
K%ль…/. "=!ь,!%"=л %2 22 д% 86 ле2 , “%“2=",л " 
“!ед…ем 57,2@2,2 г%д=. q!ед, %K“лед%"=……/. I “2=-
д,  %…*%л%г,че“*%г% ƒ=K%ле"=…,  д,=г…%“2,!%"=…= 3 
43,7% K%ль…/., II “2=д,  # 3 15,8%, III “2=д,  # 
3 12,1%, IV “2=д,  # 3 28,4% %K“лед%"=……/. 
“%%2"е2“2"е……%. pеƒ3ль2=2/ м%!-%л%г,че“*%г% ,“-
“лед%"=…,  C%ƒ"%л,л, 3“2=…%",2ь …=л,ч,е m}n 
G-1 # 3 39,8%, m}n G-2 # 3 46,9%, m}j 
G-3 # 3 13,3% K%ль…/. “%%2"е2“2"е……% (2=Kл. 1). 

nK“лед%"=…,е K%ль…/. m}n "*люч=л% %це…*3 
*л,…,че“*,. C!% "ле…,L ƒ=K%ле"=…, , "/C%л…е…,е 
л=K%!=2%!…/. ,““лед%"=…,L, C!,ме…е…,е л3че"/. 
, .…д%“*%C,че“*,. ме2%д%" 2%C,че“*%L д,=г…%“2,-
*,, …=C!="ле……/. …= "/ "ле…,е %C3.%л, , %це…*3 
!=“C!%“2!=…е……%“2, %…*%л%г,че“*%г% C!%це““= [11, 
12]. j!,2е!,ем "*люче…,  " ,““лед%"=…,е K/л% 
м%!-%л%г,че“*%е C%д2"е!›де…,е …еL!%.…д%*!,…-
…%г% .=!=*2е!= …%"%%K!=ƒ%"=…,  ›ел3д%ч…%-*,-
шеч…%г% 2!=*2= , C%д›ел3д%ч…%L ›елеƒ/ " !еƒ3ль-
2=2е ,““лед%"=…,  K,%C2=2%" Cе!",ч…%L %C3.%л, , 
ме2=“2=2,че“*,. %ч=г%" Cече…, C!, …е"/ "ле……%L 
л%*=л,ƒ=ц,, Cе!",ч…%г% %C3.%ле"%г% %ч=г= [5]. 

mе-3…*ц,%…,!3ю?,е m}n of, *=* C!=",л%, 
"/ "л л, C!, %K“лед%"=…,, C% C%"%д3 =Kд%м,…=ль-
…%г% K%ле"%г% “,…д!%м=, д,“CеC“,че“*,. …=!3ше-
…,L, л,K% %…, K/л, &“л3ч=L…%L[ …=.%д*%L C!, ,…-
“2!3ме…2=ль…%м %K“лед%"=…,,. nце…*= *л,…,че“*,. 
C!% "ле…,L ƒ=K%ле"=…,  3 C=ц,е…2%" ,…“3л,…%м%L 
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.=!=*2е! ме2=“2=2,че“*%г% C%!=›е…, , …=! д3 “ 
,…де*“%м Ki-67,  "л е2“  "=›…/м C!%г…%“2,че-
“*,м -=*2%!%м , д%л›е… 3ч,2/"=2ь“  C!, %C!е-
деле…,, 2=*2,*, лече…,  K%ль…/., ч2% 2=*›е C%д-
2"е!›д=ю2 !еƒ3ль2=2/ д!3г,. ,““лед%"=…,L [50, 
51].

q3?е“2"е……/м -=*2%!%м C!%г…%ƒ= m}n  "-
л е2“  "%ƒм%›…%“2ь C!%"еде…,  C=ц,е…2=м *%м-
Cле*“…%г% лече…, , ч2% %“%Kе……% =*23=ль…% 3 
K%ль…/. !=“C!%“2!=…е……/м, -%!м=м, ƒ=K%ле"=-
…, . o!%"еде…,е *%мCле*“…%г% лече…, , "*люч=-
ю?ег% “%че2=…,е !=ƒл,ч…/. "=!,=…2%" .,!3!г,че-
“*%г% лече…,  , ле*=!“2"е……%L 2е!=C,, 3 K%ль…/. 
ме2=“2=2,че“*,м, -%!м=м, ƒ=K%ле"=…, , C%ƒ"%л,-
л% …=м 3"ел,ч,2ь мед,=…3 "/›,"=ем%“2, K%ль…/. 
m}n " 2 !=ƒ= (“ 24 д% 48 ме“) , m}j " 2,7 
!=ƒ= (“ 6,1 д% 16,5 ме“), ч2% “%гл=“3е2“  “ !е-
ƒ3ль2=2=м, д!3г,. ,““лед%"=2елеL. b ч=“2…%“2,, 
K.E. Oberg, ,ƒ3ч," !еƒ3ль2=2/ лече…,  K%ль…/. 
m}n, 3“2=…%",л, ч2% мед,=…= "/›,"=ем%“2, ле-
ч,"ш,.“  " “Cец,=л,ƒ,!%"=……%м %…*%.…д%*!,…%-
л%г,че“*%м це…2!е K/л= д%“2%"е!…% K%льше C% 
“!="…е…,ю “ 2ем, C=ц,е…2=м,, *%2%!/е леч,л,“ь 
" *л,…,*=. %K?ег% C!%-,л , “%“2="," 117 , 33 
ме“ “%%2"е2“2"е……% [4]. o!%"ед  ,ƒ3че…,е *=…це!-
!ег,“2!%" 12 е"!%CеL“*,. “2!=… Lepage , “%="2. 
"/ ",л,, ч2% "/›,"=ем%“2ь C=ц,е…2%", C%л3ч="-
ш,. лече…,е " *л,…,*=. “е"е!…%L e"!%C/, K/л= 
д%“2%"е!…% л3чше, чем 3 K%ль…/., леч,"ш,.“  " 
*л,…,*=. b%“2%ч…%L e"!%C/, “%“2="," 60,3% , 
37,6% “%%2"е2“2"е……% [18]. o%л3че……/е !еƒ3ль-
2=2/ ,““лед%"=…,  ="2%!/ %KA “… ю2 !=ƒл,ч…/м 
3!%"…ем мед,ц,…“*%L C%м%?, , "%ƒм%›…%“2ью 
C!%"еде…,  C=ц,е…2=м m}n “Cец,=л,ƒ,!%"=……%-
г% лече…,  " *л,…,*=. “е"е!…%L e"!%C/. 

b ƒ=*люче…,е …е%K.%д,м% %2ме2,2ь, ч2% г=-
“2!%.…2е!%C=…*!е=2,че“*,е m}n C!ед“2="л ю2 
ге2е!%ге……3ю г!3CC3 …%"%%K!=ƒ%"=…,L, "*люч=-
ю?3ю %C3.%л, “ !=ƒл,ч…%L л%*=л,ƒ=ц,еL, -3…*-

ц,%…=ль…%L =*2,"…%“2ью, C%2е…ц,=л%м ƒл%*=че-
“2"е……%“2,, *%2%!/е “3?е“2"е……% !=ƒл,ч=ю2“  C% 
*л,…,че“*%м3 2ече…,ю , C!%г…%ƒ3. b .2%L “" ƒ, 
C!%г…%ƒ 2ече…,  ƒ=K%ле"=…,  …е м%›е2 K/2ь д%-
“2%"е!…% %це…е… Kеƒ 3че2= "“е. *л,…,*%-м%!-
-%л%г,че“*,. %“%Kе……%“2еL m}n. mе“м%2!  …= 
м…%г%%K!=ƒ,е 3“2=…%"ле……/. *!,2е!,е" C!%г…%ƒ=, 
!еш=ю?ее ƒ…=че…,е C!,…=дле›,2 м%!-%л%г,че-
“*,. .=!=*2е!,“2,*=м m}n. o!%"еде……%е …=м, 
,““лед%"=…,е C%ƒ"%л,л% 3“2=…%",2ь, ч2% *!,2е!,-
 м, …еKл=г%C!, 2…%г% C!%г…%ƒ= ,“.%д%" лече…,  
m}n  "л ю2“ : "%ƒ!=“2 C=ц,е…2= “2=!ше 60 ле2, 
л%*=л,ƒ=ц,  %C3.%л, " 2%л“2%L *,ш*е , of, ,…-
де*“ Ki-67 %C3.%л, >10%, III$IV “2=д,  %…*%-
л%г,че“*%г% C!%це““=. mе%K.%д,м% C%дче!*…32ь, 
ч2% Kеƒ де2=л,ƒ=ц,, C!%г…%“2,че“*,. *!,2е!,е" 
, %це…*, ,. “2=2,“2,че“*%L д%“2%"е!…%“2, …е-
"%ƒм%›…% г%"%!,2ь % !е=ль…%м C!%г…%ƒе 2ече…,  
ƒ=K%ле"=…,  3 K%ль…/. m}n. mем=л%"=›…%е 
ƒ…=че…,е " %C!еделе…,, C!%г…%ƒ= 2ече…,  m}n 
C!,…=дле›,2 "%ƒм%›…%“2, C!%"еде…,  C=ц,е…2=м 
,“че!C/"=ю?ег% лече…, , ч2%  "л е2“  %“%Kе…-
…% =*23=ль…/м 3 K%ль…/. ге…е!=л,ƒ%"=……/м, 
-%!м=м, ƒ=K%ле"=…, . o%л3че……/е …=м, д=……/е 
C%д2"е!›д=ю2, ч2% лече…,е ге…е!=л,ƒ%"=……/. 
m}n " “Cец,=л,ƒ,!%"=……%м мед,ц,…“*%м це…2!е 
C%ƒ"%л е2 д%“2%"е!…% 3л3чш,2ь C%*=ƒ=2ел, "/-
›,"=ем%“2,. rч,2/"=  3“2=…%"ле……/е *л,…,*%-
м%!-%л%г,че“*,е *!,2е!,, C!%г…%ƒ= " “л3ч= . ,. 
“%че2=…, , C% *!=L…еL ме!е, %д…%г% ,ƒ *л,…,че-
“*,. , м%!-%л%г,че“*,. *!,2е!,е", C!ед“2="л е2-
“  целе“%%K!=ƒ…/м C!%"еде…,е K%лее =г!е““,"…/. 
"=!,=…2%" лече…,  “ целью 3л3чше…,  %2д=ле…-
…/. !еƒ3ль2=2%" лече…,  K%ль…/. m}n. bме“2е 
“ 2ем …е%K.%д,м/ д%C%л…,2ель…/е, %“…%"=……/е 
…= K%льшем ч,“ле C=ц,е…2%", ,““лед%"=…,  дл  
.2=C…%L %це…*, , 32%ч…е…,  C!едл%›е……/. *!,-
2е!,е" “ целью 3л3чше…,  !еƒ3ль2=2%" лече…,  , 
*=че“2"= ›,ƒ…, C=ц,е…2%". 
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I j%лле*2," ="2%!%", 2017 г. 

b/K%! м%дель…/. ›,"%2…/. ,г!=е2 "=›…3ю !%ль " ,““лед%"=…, .,  …=C!="ле……/. …= C%…,м=…,е ме.=…,ƒм%" 
=22е…3=ц,, .%л%д%=д=C2,!%"=……/. (u`) ",!3“%" г!,CC=. u%!ь*, ш,!%*% ,“C%льƒ3ю2“  дл  ,ƒ3че…,  C=-
2%ге…еƒ= г!,CC%ƒ…%L ,…-е*ц,, , %це…*, =22е…3=ц,, u` ›,"/. г!,CC%ƒ…/. "=*ц,… (fcb). u` д%…%!/ 
=22е…3=ц,, fcb  %2л,ч=ю2“  ме›д3 “%K%L C% ч,“л3 , …=K%!3 =22е…3,!3ю?,. м32=ц,L,  ,,  .%2  "“е %…, =22е-
…3,!%"=…/ дл  .%!ь*%",  …= .2%L м%дел, “л%›…% %це…,2ь "%ƒм%›…/е !=ƒл,ч,  " 3!%"…е ,. =22е…3=ц,,. 0е-
лью ,““лед%"=…,   ",л“  C%,“* м%дел,, C%ƒ"%л ю?еL "/ ",2ь " “,“2еме in vivo 2%…*,е !=ƒл,ч,  " “2еCе…, 
=22е…3=ц,, u` ",!3“%". q=м%* л,…еL…/. м/шеL BALB/c , .%!ь*%" ƒ=!=›=л, ,…2!=…=ƒ=ль…% &д,*,м,[ , 
u` ",!3“=м, г!,CC=. b/деле…,е ",!3“%" ,ƒ …%“%"/. .%д%" ,/,л, лег*,. ƒ=!=›е……/. ›,"%2…/. C!%"%д,л, 
" !=ƒ","=ю?,.“  *3!,…/. .мK!,%…=..  &d,*,е[ ",!3“/ г!,CC= =*2,"…% !=ƒм…%›=л,“ь " "е!.…,. (bdo) 
, …,›…,. (mdo) %2дел=. !е“C,!=2%!…%г% 2!=*2= .%!ь*%". u` "=*ц,……/е ш2=мм/ , д%…%!/ =22е…3=ц,, 
32!=2,л, “C%“%K…%“2ь * !еCл,*=ц,, " mdo C!, "/!=›е……%L !еC!%д3*ц,, " bdo. b  %2л,ч,е %2 .%!ь*%", 
…= м/ш,…%L м%дел, K%лее =22е…3,!%"=……/е ",!3“/ г!,CC= !еC!%д3ц,!%"=л,“ь " mdo ме…ее =*2,"…%,  чем 
ме…ее =22е…3,!%"=……/е "=!,=…2/. )ем K%льше =22е…3,!%"=… u` ",!3“, ч2% C!е›де "“ег% %C!едел е2“  
ч,“л%м =22е…3,!3ю?,. м32=ц,L, 2ем K%льше "/!=›е…= !ед3*ц,  ег% ,…-е*ц,%……%L =*2,"…%“2, " лег*,. 
м/шеL. a/л= 3“2=…%"ле…= ƒ=*%…%ме!…%“2ь ме›д3 “2еCе…ью =22е…3=ц,, u` ",!3“%" , "/!=›е……%“2ью ,. 
!еC!%д3*ц,, " лег*,. м/шеL. }2% C%ƒ"%л е2 C%д ,…/м 3гл%м "ƒгл …32ь …= м/шеL *=* м%дель дл  ,ƒ3че…,  
",!3“%" г!,CC= , !е*%ме…д%"=2ь ,. дл  %це…*, 3!%"…  =22е…3=ц,, u` ",!3“%". 
Êëþ÷åâûå ñëîâà: м%дель…/е ›,"%2…/е дл  ,ƒ3че…,  г!,CC%ƒ…%L ,…-е*ц,,,  м/ш,,  .%!ь*,,  .%л%д%-
=д=C2,!%"=……/е ",!3“/ г!,CC=,  ›,"=  г!,CC%ƒ…=  "=*ц,…=,  =22е…3=ц, .

Animal models of influenza infection are crucial to understanding of mechanisms of attenuation of cold$adapted (ca) 
influenza viruses. Ferrets are a common model for study of pathogenesis of influenza infection and evaluation of attenu-
ation of ca live influenza vaccine (LAIV). A number of ca master donor viruses (MDVs) for LAIV exist which are 
different by number and localization of attenuating mutations. All known MDVs are attenuated for ferrets. However,  
this animal model is not sufficient to estimate detailed differences in attenuation level of different MDVs. Objective of 
the study was to search for an animal model that allows revealing in vivo subtle differences in the level of attenuation of 
different MDVs. BALB/c female mice and female ferrets were inoculated intranasally with wild-type and ca influenza 
viruses. Virus isolation from nasal turbinated or nasal washes and/or lung tissue was performed in embryonated chicken 
eggs. Wild-type influenza viruses multiplied both in upper (URT) and lower (LRT) respiratory tract of ferrets. In 
contrast,  ca LAIV strains and MDVs lost the ability to replicate in the LRT with a pronounced reproduction in URT. 
Unlike ferrets,  on a mouse model,  more attenuated influenza viruses reproduced in the LRT less actively than less at-
tenuated variants. More attenuated ca viruses,   which contains more attenuating mutations,  demonstrated lower infectious 
titers in mice LRT compared t o less attenuated viruses. A correlation between attenuation level of ca viruses and the 
severity of their reproduction in the mice lungs was established. This finding allows us to consider mice as a model for 
studying the level of attenuation of ca influenza viruses.
Key words: animal models for study of influenza,  mice,  ferrets,   cold-adapted influenza viruses,  live attenuated 
influenza vaccine,  attenuation. 
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Ââåäåíèå. g=!=›е…,е чел%"е*= ",!3“%м г!,CC= 
C!,"%д,2 * !е“C,!=2%!…%м3 ƒ=K%ле"=…,ю, "=!ь,-
!3ю?ем3 C% “2еCе…, 2 ›е“2, %2 “3K*л,…,че“*%L 
,…-е*ц,, д% 2 ›ел%L -%!м/ Cе!",ч…%L ",!3“…%L 
C…е"м%…,,, *%2%!=  м%›е2 ƒ=*%…ч,2ь“  ле2=ль-
…/м ,“.%д%м. l%дель…/е ›,"%2…/е ,г!=ю2 "=›-
…3ю !%ль " ,““лед%"=…, ., …=C!="ле……/. …= C%-
…,м=…,е -=*2%!%" , C!%це““%", “C%“%K“2"3ю?,. 
!=ƒ",2,ю ƒ=K%ле"=…, . j!%ме 2%г%, .2, м%дел, 
C%ƒ"%л ю2 C!%"е“2, д%*л,…,че“*%е 2е“2,!%"=…,е 
C!%2,"%",!3“…/. C!еC=!=2%" , "=*ц,…, …=C!="-
ле……/. …= “…,›е…,е ƒ=K%ле"=ем%“2, , “ме!2…%“2, 
“!ед, …=“еле…, . 

dл  ,ƒ3че…,  !=ƒл,ч…/. “2%!%… C!% "ле…,  
г!,CC%ƒ…%L ,…-е*ц,, , %2K%!= лечеK…%-C!%-,л=*-
2,че“*,. C!еC=!=2%" ,“C%льƒ3ю2“  !=ƒ…%%K!=ƒ…/е 
м%дель…/е ›,"%2…/е, 2=*,е *=* м/ш,, .%!ь*,, 
м%!“*,е “",…*,, .л%C*%"/е *!/“/, “",…ь,, .%-
м *,, м=*=*, [1$3] , д=›е =*"=!,3м…/е !/K*, 
д=…,%, *%2%!/е " C%“лед…,е …е“*%ль*% ле2 =*2,"-
…% ,“C%льƒ3ю2“  дл  ,ƒ3че…,  ,мм3……%г% %2"е-
2= * г!,CC3 , %2K%!= C!%2,"%г!,CC%ƒ…/. .,м,%-
C!еC=!=2%" [4, 5]. j=›д=  м%дель ,мее2 “"%, 
3…,*=ль…/е C!е,м3?е“2"= , …ед%“2=2*,. c!=м%2-
…%е м%дел,!%"=…,е !=ƒл,ч…/. “2%!%… C!% "ле…,  
г!,CC%ƒ…%L ,…-е*ц,, …= “%%2"е2“2"3ю?,. ч3"-
“2",2ель…/. ›,"%2…/.  "л е2“  ƒ=л%г%м 3“Cе.=.

u%!ь*, ш,!%*% ,“C%льƒ3ю2“  дл  ,ƒ3че…,  
C=2%ге…еƒ= г!,CC%ƒ…%L ,…-е*ц,, [2, 3, 6$9], 
2!=…“м,““,"…%“2, ",!3“= г!,CC= [2, 3, 10] ,, C% 
2!еK%"=…, м b“ем,!…%L %!г=…,ƒ=ц,, ƒд!="%%.!=-
…е…,  (bng) [11], дл  д%*л,…,че“*%L .=!=*2е-
!,“2,*, C%2е…ц,=ль…% C=…дем,че“*,. г!,CC%ƒ…/. 
"=*ц,… [12$19]. b .*“Cе!,ме…2=ль…/. …=3ч…/. 
,““лед%"=…, . дл  ,ƒ3че…,  г!,CC%ƒ…%L ,…-е*-
ц,, C%"“еме“2…% C!,ме… ю2“  м/ш,, .%2  %…, , 
“ч,2=ю2“  ме…ее 3д=ч…%L м%делью [2, 3, 20]. 

c!,CC%ƒ…/е "=*ц,…/  "л ю2“  %“…%"…/м ,…-
“2!3ме…2%м C!%-,л=*2,*, г!,CC=. b C%“лед…,е 
г%д/ ƒ…=ч,2ель…% "%ƒ!%“ ,…2е!е“ * ›,"/м .%-
л%д%=д=C2,!%"=……/м (u`) !е=““%!2=…2…/м г!,C-
C%ƒ…/м "=*ц,…=м (fcb). a%льш3ю !%ль " .2%м 
“/г!=л= C%ƒ,ц,  bng, *%2%!=  C!,ƒ…=л= C!е,м3-
?е“2"= fcb Cе!ед ,…=*2,",!%"=……%L г!,CC%ƒ…%L 
"=*ц,…%L, %“%Kе……% C!, …=“23Cле…,, C=…дем,че-
“*%L “,23=ц,, [21, 22].

b “%%2"е2“2",, “ !е*%ме…д=ц, м, bng дл  
%це…*, =22е…3,!3ю?,. “"%L“2" u` д%…%!%" =2-
2е…3=ц,, , !е=““%!2=…2…/. "=*ц,……/. ш2=мм%" 
fcb, C%дг%2%"ле……/. …= ,. %“…%"е, C!%"%д,2-
“  *%мCле*“…%е ,““лед%"=…,е, "*люч=ю?ее " “еK  
%C!еделе…,е 2емCе!=23!%ч3"“2",2ель…%“2, !еC!%-
д3*ц,,, .%л%д%=д=C2,!%"=……%“2, , .*“Cе!,ме…2/ 
…= ›,"%2…/., C!,ƒ"=……/е C!%дем%…“2!,!%"=2ь 
=22е…3,!3ю?,е “"%L“2"= ,““лед3ем/. C!еC=!=2%" 

[23]. }2, .*“Cе!,ме…2/ "*люч=ю2 " “еK  %це…*3 
Kеƒ"!ед…%“2,, ге…е2,че“*%L , -е…%2,C,че“*%L “2=-
K,ль…%“2, ,ƒ%л 2%" C%“ле !еCл,*=ц,, u` ",!3“= 
" ч3"“2",2ель…%м %!г=…,ƒме, ,мм3…%ге……%“2, , 
C!%2е*2,"…%“2, [12$19].

Š!=д,ц,%……% д%*л,…,че“*,е ,““лед%"=…,  u` 
ш2=мм%" C!%"%д 2“  …= .%!ь*=.. q3?е“2"3ю?,е 
u` д%…%!/ =22е…3=ц,,, ,“C%льƒ3ем/е дл  C%дг%-
2%"*, *%мме!че“*%L fcb, %Kл=д=ю2 !=ƒ…/м …=-
K%!%м , !=ƒ…/м ч,“л%м =22е…3,!3ю?,. м32=ц,L 
" ге…=., *%д,!3ю?,. "…32!е……,е Kел*, [24$26]. 
nд…=*% д% …=“2% ?ег% "!еме…, …е K/л, ,ƒ3че…/ 
" .*“Cе!,ме…2=. in vivo "%ƒм%›…/е !=ƒл,ч,  " 
“2еCе…, =22е…3=ц,, u` д%…%!%" ›,"%L г!,CC%ƒ-
…%L "=*ц,…/, %Kл=д=ю?,. !=ƒ…/м ч,“л%м =22е-
…3,!3ю?,. м32=ц,L. a%лее 2%г%, …= %“…%"=…,, 
%г!=…,че……/. .*“Cе!,ме…2%" [27] м%›…% C!едC%-
л%›,2ь, ч2% .%!ь*,  "л ю2“  …е “=м%L C%д.%д -
?еL м%делью дл  2=*%г% !%д= ,““лед%"=…,L.

o% .2%L C!,ч,…е " ƒ=д=ч3 …=“2% ?еL !=K%2/ 
"%шел C%,“* =ль2е!…=2,"…%L м%дел,, C%ƒ"%л ю-
?еL "/ ",2ь " “,“2еме in vivo 2е 2%…*,е !=ƒл,ч,  
" “2еCе…, =22е…3=ц,, u` ",!3“%", *%2%!/е …е-
"%ƒм%›…% %це…,2ь " .*“Cе!,ме…2=. …= .%!ь*=..

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. b,!3“/. 
b !=K%2е ,“C%льƒ%"=л, (1) &д,*,е[ ",!3“/ 
г!,CC=: `/kе…,…г!=д/134/57 (H2N2) (kе…/
WT), `/m%"=  j=лед%…, /20/99 (H1N1), b/
Lee/40, B/a!,“Kе…/60/2008 (л,…,  b,*2%-
!, ), b/o.3*е2/3073/2013 (л,…,  “м=г=2=); 
(2) .%л%д%=д=C2,!%"=……/е (u`) д%…%!/ =2-
2е…3=ц,,: b/qqqp/60/69 (b/60), b/kе…,…-
г!=д/14/17/55 (b/14), `/kе…,…г!=д/134/17/57 
(H2N2) (kе…/17), `/kе…,…г!=д/134/47/57 
(H2N2) (kе…/47) , (3) u` !е=““%!2=…2…/е "=*-
ц,……/е ш2=мм/ дл  fcb: `/17/m%"=  j=ле-
д%…, /99/145 (H1N1), B/60/a!,“Kе…/2008/83, 
b/60/o.3*е2/2013/26 ,ƒ *%лле*ц,, n2дел= 
",!3“%л%г,, ,м. `.`. qм%!%д,…це"= tcamr 
&h}l[. b,!3“/ C%дде!›,"=л, " !=ƒ","=ю?,.“  
*3!,…/. .мK!,%…=. (pj}).

f,"%2…/е. q=м*, л,…еL…/. м/шеL BALB/c 
" "%ƒ!=“2е 6$8 …едель м=““%L 10$12 г , “=м*, 
.%!ь*%" " "%ƒ!=“2е 5$6 ме“ це" м=““%L 0,8$1,0 *г. 
f,"%2…/. ƒ=!=›=л, ,…2!=…=ƒ=ль…% ",!3“=-
м, г!,CC= " д%ƒе 5,0 lg }hd50/мл (м/ш,) , 
6,0 lg }hd50/мл (м/ш,, .%!ь*,) (1) C%д лег*,м 
.-,!…/м …=!*%ƒ%м ,л, C32ем %.л=›де…,  льд%м 
(м/ш,) , (2) C%“ле "…32!,м/шеч…%г% ""еде…,  
*е2=м,…= л,K% ,…г=л ц,%……%г% …=!*%ƒ= C!еC=!=-
2%м ,ƒ%-лю!=… (.%!ь*,). 

b/деле…,е ",!3“%" ,ƒ …%“%"/. .%д%" ,/
,л, лег*,. ƒ=!=›е……/. ›,"%2…/. C!%"%д,л%“ь 
" 10$11-д…е"…/. pj}. }мK!,%…/ ƒ=!=›=л, 
10-*!=2…/м, C=д=ю?,м, !=ƒ"еде…, м, “3“Cе…ƒ,L 
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b !еƒ3ль2=2е …=ш,. ,““лед%"=…,L K/л% C%-
*=ƒ=…%, ч2% м/шеL м%›…% ,“C%льƒ%"=2ь дл  
%це…*, 3!%"…  =22е…3=ц,, u` ",!3“%". )ем 
K%лее =22е…3,!%"=… u` ",!3“, ч2% %C!едел е2“  
ч,“л%м =22е…3,!3ю?,. м32=ц,L " ег% "…32!е…-
…,. ге…=., 2ем K%лее "/!=›е…= !ед3*ц,  ег% 
,…-е*ц,%……%L =*2,"…%“2, " лег*,. C%д%C/2…/. 
›,"%2…/.. 

n2мече……%е “2=2,“2,че“*, д%“2%"е!…%е “…,›е-
…,е !еCл,*=ц,%……%L =*2,"…%“2, u` ",!3“= b/
kе…,…г!=д/14/17/55 " лег*,. м/шеL C% “!="…е-
…,ю “ ,“C%льƒ3ем/м " …=“2% ?ее "!ем  д%…%!%м 
=22е…3=ц,, b/qqqp/60/69 C%ƒ"%л е2 “ч,2=2ь 
ег% Cе!“Cе*2,"…/м *=…д,д=2%м " д%…%!/ =22е…3-
=ц,, ›,"%L г!,CC%ƒ…%L "=*ц,…/ дл  “=м/. м=-
ле…ь*,. де2еL.
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I j%лле*2," ="2%!%", 2017 г. 

nд…,м ,ƒ C!,ƒ…=*%" !=ƒ","=ю?ег%“  …еL!%деге…е!=2,"…%г% C!%це““=  "л е2“  "…32!, де!…=  *%…це…-
2!=ц,  Kел*%", ,мею?,. " “%“2="е C%л,CеC2,д…%L цеC, C%л,гл32=м,……3ю C%“лед%"=2ель…%“2ь. 0елью 
…=“2% ?ег% ,““лед%"=…,  K/л% "/ "ле…,е 2=*,. Kел*%" , %C!еделе…,е .=!=*2е!= ,. !=“C!еделе…,  
" …еL!%…=. *!=“…%г%  д!= 3 людеL, …е “2!=д="ш,. …еL!%деге…е!=2,"…/м, ƒ=K%ле"=…, м,. b  !=K%2е 
K/л, ,“C%льƒ%"=…/ -!=гме…2/ “!ед…ег% м%ƒг= чел%"е*= (n=7). o%л,гл32=м,……3ю C%“лед%"=2ель…%“2ь 
(poly-Q) "/ "л л, ,мм3…%ц,2%.,м,че“*, “ C%м%?ью м%…%*л%…=ль…/. м/ш,…/. =…2,2ел (*л%… 1q2). 
`…=л,ƒ C%л3че……/. C!еC=!=2%" C%*=ƒ=л …=л,ч,е “л=K%L д,--3ƒ…%L !е=*ц,, “2!3*23! *ле2%ч…%г%  д!= 
" K%льш,…“2"е *ле2%* (*=* …е!"…/.,  2=* , гл,=ль…/.) *!=“…%г%  д!=. o!, .2%м " *!3C…/. …еL!%…=. " 
д"3. ,ƒ “ем, ,““лед%"=……/. “л3ч=е" !е=*ц,  "…32!, де!…/. “2!3*23! K/л= д,--3ƒ…%L,  = " %“2=ль…/. 
C 2, “л3ч= . "  д!=. *!3C…/. …еL!%…%" %C!едел л,“ь …ече2*% *%…23!,!3ю?,е“  ,мм3…%C%ƒ,2,"…/е 
“*%Cле…, , *%2%!/е "“егд= !=“C%л=г=л,“ь "…е  д!/ш*=. o%л3че……/е д=……/е “",де2ель“2"3ю2 % 2%м, ч2% 
"  д!=. …е!"…/. , гл,=ль…/. *ле2%* *!=“…%г%  д!= м%›е2 C!%,“.%д,2ь …=*%Cле…,е .=!=*2е!…/. дл  
C=2%л%г,че“*,. “2!3*23! C%л,гл32=м,…-“%де!›=?,. Kел*%", …е =““%ц,,!%"=……%е “ …еL!%деге…е!=2,"-
…/м C!%це““%м.
Êëþ÷åâûå ñëîâà: C%л,гл32=м,…%"=  C%“лед%"=2ель…%“2ь,  *!=“…%е  д!%,  чел%"е*.

One of typical features of neurodegeneration is intranuclear accumulation of proteins containing polyglutamine 
sequence in their polypeptide chain. The aim of the present study was to identify such proteins, and to 
determine their distribution in the neurons of the red nucleus in humans not suffered from neurodegenerative 
diseases. Fragments of the human midbrain were used in the study (n=7). Polyglutamine sequence (poly-Q) 
in proteins was revealed using immunocytochemistry to monoclonal mouse antibody (clone 1C2). Analysis 
of the preparations revealed the presence of a weak diffuse reaction in the cell nucleus structures in most 
cells (both nerve and glial) of the red nucleus. In large neurons in two of the seven cases studied, the reaction 
of the intranuclear structures was diffuse, and in the other five cases, slightly contoured 1C2-immunopositive 
accumulations, always located outside of the nucleolus, were determined in the nucleus of large neurons. The 
obtained data suggest that the polyglutamine proteins typical for pathological structures can be accumulated 
in nucleus of nerve and glial cells of the red nucleus in humans without neurodegenerative pathology.
Key words: poly-Q,  red nucleus,  human.

Ââåäåíèå. j!=“…%е  д!% 3 чел%"е*= 3ч=“2"3е2 
" “л%›…/. “е…“%м%2%!…/. , *%г…,2,"…/. C!%-
це““=., 2!еK3ю?,. “е…“%!…%г% !=ƒл,че…,  , *%…-
2!%л  ,“C%л…е…,  [1]. u=!=*2е!…%L че!2%L .2%г% 
…е!"…%г% це…2!=  "л е2“  “C%“%K…%“2ь ег% *ле2%* 
…=*=Cл,"=2ь …егем%"%е ›елеƒ% [2], ч2% C%…,›=е2 
,. 3“2%Lч,"%“2ь * %*,“л,2ель…%м3 “2!е““3. nд…,м 

,ƒ C!,ƒ…=*%" !=ƒ","=ю?ег%“  …еL!%деге…е!=2,"-
…%г% C!%це““=  "л е2“  "…32!, де!…=  *%…це…2!=-
ц,  Kел*%", ,мею?,. " “%“2="е C%л,CеC2,д…%L 
цеC, C%л,гл32=м,……3ю C%“лед%"=2ель…%“2ь [3]. 
Š=*, …=*%Cле…,е Kел*%" “ C%"2%! ю?,м,“  C%-
л,гл32=м,……/м, C%“лед%"=2ель…%“2 м, …=Kлюд=-
е2“  " …еL!%…=. !=ƒл,ч…/. %Kл=“2еL це…2!=ль…%L 
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K/л= д,--3ƒ…%L, = " %“2=ль…/. C 2, “л3ч= . " 
 д!=. *!3C…/. …еL!%…%" %C!едел л,“ь …ече2*% 
*%…23!,!3ю?,е“  “*%Cле…,  ,мм3…%C%ƒ,2,"…%-
г% м=2е!,=л=, *%2%!/е "“егд= !=“C%л=г=л,“ь "…е 
 д!/ш*= (!,“3…%*, à). b %д…%м ,ƒ ,““лед%"=…-
…/. “л3ч=е" ("%ƒ!=“2 47 ле2) %C!едел л,“ь ц,2%-
Cл=ƒм=2,че“*,е “е2ч=2/е “2!3*23!/ (!,“3…%*, á), 
!е=*ц,  ч=“2, ,ƒ *%2%!/. K/л= K%лее ,…2е…“,"-
…%L, чем 3 "…32!, де!…/. “*%Cле…,L ,мм3…%C%ƒ,-
2,"…%г% м=2е!,=л=. }2, “2!3*23!/ ,мел, -%!м3 
гл/K%* , л,…еL…/. -!=гме…2%", Cе!е.%д ?,. ,ƒ 
ц,2%Cл=ƒм/ Cе!,*=!,%…= " ц,2%Cл=ƒм3 …=ч=ль…/. 
“егме…2%" %2!%“2*%" …еL!%…=.

qеле*ц,  Kел*%" C% =м,…%*,“л%2…%L C%“лед%-
"=2ель…%“2, " C!%2е%м…%L K=ƒе д=……/., " “%“2=" 
*%2%!/. ".%д 2 -!=гме…2/ poly-Q (K%лее 30 =м,-
…%*,“л%2…/. %“2=2*%" гл32=м,…=), C%*=ƒ=л=, ч2% 
" C!%2е%ме чел%"е*= ,де…2,-,ц,!%"=…% K%лее 15 
Kел*%", “%де!›=?,. 2=*3ю C%“лед%"=2ель…%“2ь. 
b .2%м “C,“*е C!,“32“2"3ю2 2=*,е !=“C!%“2!=-
…е……/е Kел*,, *=* =2=*“,… 2 (ataxin 2), Š`Š`-
K%*“-“" ƒ/"=ю?,L C!%2е,… (TATA box binding 
protein), .=…2,…г2,… (huntingtin) , д!3г,е.

hмее2“  K%льш%е ч,“л% !=K%2, " *%2%!/. ,“-
“лед%"=л,“ь ме.=…,ƒм/ .*“C=…“,, C%л,гл32=м,…-
…/. C%“лед%"=2ель…%“2еL " C%л,CеC2,д…%L цеC, , 
=**3м3л ц,, 2=*,. =…%м=ль…/. Kел*%" " …еL!%…=. 
C!, C%л,гл32=м,……/. …еL!%деге…е!=2,"…/. ƒ=K%ле-
"=…, ., %д…=*% “"еде…,  % -3…*ц, . C%л,гл32=м,…-
…/. Kел*%" " …%!ме %г!=…,че…/. o%*=ƒ=…%, ч2% 
C%л,гл32=м,……/е 2!=*2/ м%г32 “2=K,л,ƒ,!%"=2ь 
Kел%*-Kел*%"/е "ƒ=,м%деL“2",  [7] , 3ч=“2"3ю2 " 
=*2,"=ц,, 2!=…“*!,Cц,, (,ме……% C%.2%м3 ,. .*“-
C=…“,  м%›е2 …=!3ш=2ь 2!=…“*!,Cц,ю ге…=, ч2% , 
…=Kлюд=е2“ , …=C!,ме!, " “л3ч=е K%леƒ…, cе…2,…г-
2%…=) [8]. hмею2“  д=……/е % -3…*ц, . %2дель…/. 
C%л,гл32=м,……/. Kел*%", …=C!,ме!, .=…2,…г2,…=, 
*%2%!/L, *=* K/л% 3“2=…%"ле…%, " …е!"…/. *ле2-
*=. 3ч=“2"3е2 " 2!=…“C%!2е Kел*%" ,ƒ  д!= " ц,2%-
Cл=ƒм3, !ег3л,!3е2 2!=…“*!,Cц,ю ге…%", 3ч=“2"3е2 
" "еƒ,*3л !…%м 2!=…“C%!2е, " 2%м ч,“ле " “,…=C-
“=. , %Kл=д=е2 "/!=›е……/м =…2,=C%C2%2,че“*,м 
деL“2",ем [9], C%-",д,м%м3, ƒ= “че2 ,…г,K,!%"=…,  
C!%це““,…г= C!%-*=“C=ƒ/-9 [10]. 

b “" ƒ, “ %г!=…,че……%“2ью д=……/. % -3…*ц,-
 . C%л,гл32=м,……/. Kел*%", "/ “…е…,е ,. "…3-

2!,*ле2%ч…%L л%*=л,ƒ=ц,, C!,%K!е2=е2 Kóльш3ю 
це……%“2ь, C%“*%ль*3 м%›е2 “C%“%K“2"%"=2ь "/ "-
ле…,ю …е,ƒ"е“2…/. C%*= -3…*ц,L C%л,гл32=м,…-
…/. Kел*%".

o%л3че……/е д=……/е “",де2ель“2"3ю2, ч2% "…е 
ƒ=",“,м%“2, %2 "%ƒ!=“2= чел%"е*= C%л,гл32=м,…-
“%де!›=?,е Kел*, C!,“32“2"3ю2 " …е"/“%*%L 
*%…це…2!=ц,, "  д!=. …е!"…/. , гл,=ль…/. *ле-
2%* *!=“…%г%  д!=. }2%2 -=*2 …е  "л е2“  …е-
%K/ч…/м, C%“*%ль*3 3 чел%"е*=, *=* “",де2ель-
“2"3е2 =…=л,ƒ C!%2е%м…/. K=ƒ д=……/. (NCBI 
Protein BLAST), C%л,гл32=м,……/е 3ч=“2*, C!,-
“32“2"3ю2 " =м,…%*,“л%2…%L C%“лед%"=2ель…%“2, 
…е*%2%!/. 2!=…“*!,Cц,%……/. -=*2%!%" , Kел*%", 
“" ƒ=……/. “  де!…/м, !ецеC2%!=м,. mе%›,д=…-
…/м  ",л“  -=*2 C!,“32“2",  " *!3C…/. …еL!%…=. 
K%льш,…“2"= ,““лед%"=……/. %KAе*2%" л%*=ль…/. 
“*%Cле…,L C%л,гл32=м,……/. Kел*%", *%2%!/е 
K%лее .=!=*2е!…/ дл  C=2%л%г,че“*,. “2!3*23!, 
"/ "л ем/. " ! де …еL!%…%" C!, "!%›де……/. 
=2=*“, . [3]. b %д…%м ,ƒ “л3ч=е" (м3›ч,…=, 47 
ле2) …=Kлюд=л,“ь , *!3C…/е ц,2%Cл=ƒм=2,че“*,е 
“*%Cле…,  C%л,гл32=м,……/. Kел*%". o% -%!ме 
, л%*=л,ƒ=ц,, д=……/е “*%Cле…,  …=C%м,…=ю2 
%K…=!3›е……/е …=м, !=…ее ц,2%Cл=ƒм=2,че“*,е 
“*%Cле…,  …еL!%гл%K,…= " *ле2*=. o3!*,…ье 
м%ƒ›еч*= *!/“/ "  ",де “г!3CC,!%"=……/. г!=-
…3л !…/. л,…еL…/. , *%льце"/. “2!3*23!, *%-
2%!/е C!,“32“2"%"=л, …=! д3 “ Cе!,*=!,%…%м , 
" …=ч=ль…/. “егме…2=. де…д!,2…/. “2"%л%" [11]. 
nд…=*% …еL!%гл%K,… …е ".%д,2 " ч,“л% !=…ее "/-
 "ле……/. Kел*%" " “%“2="е *%2%!/. C!,“32“2"3-
е2 C%“лед%"=2ель…%“2ь poly-Q. p=…ее …=м, K/л% 
"/“*=ƒ=…% C!едC%л%›е…,е, ч2% ц,2%Cл=ƒм=2,че-
“*=  “е2ь, “%“2% ?=  ,ƒ …еL!%гл%K,…=, “" ƒ=…= 
“ м,2%.%…д!, м, …еL!%…%" [12]. mе ,“*люче…%, 
ч2% =…=л%г,ч…=  “" ƒь “ м,2%.%…д!, м, ,мее2“  
, 3 C%л,гл32=м,……/. Kел*%" …еL!%…%" *!=“…%г% 
 д!=.

Š=*,м %K!=ƒ%м, " …е!"…/. *ле2*=. *!=“…%г% 
 д!= чел%"е*= м%›е2 C!%,“.%д,2ь …=*%Cле…,е C%-
л,гл32=м,…-“%де!›=?,. Kел*%", …е =““%ц,,!%"=…-
…%е “ …еL!%деге…е!=2,"…/м C!%це““%м. b%C!%“ % 
2%м, *=*,е .2% Kел*,, 2!еK3е2 д=ль…еLш,. ,““ле-
д%"=…,L “ ,“C%льƒ%"=…,ем ме2%д%" C!%2е%м…%г% 
=…=л,ƒ=.
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ÏÐÈ ÃÈÏÅÐÒÎÍÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ Ó ÌÓÆ×ÈÍ È ÆÅÍÙÈÍ
1Í.Ë. Ãóñåâà, 2È.À. Ñâÿòîãîð

1h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, q=…*2-oе2е!K3!г, p%““, 
2h…“2,232 -,ƒ,%л%г,, ,м. h.o. o="л%"= p`m, q=…*2-oе2е!K3!г, p%““, 

FEATURES OF THE CNS INFRINGEMENTS AT THE 
IDIOPATHIC HYPERTENSIA AT MEN AND WOMEN

1N.L. Guseva, 2I.A. Svyatogor
1Institute of Experimental Medicine, St. Petersburg, Russia

2Pavlov Institute of Physiology RAS, St. Petersburg, Russia

I m.k. c3“е"=, h.`. q" 2%г%!, 2017 г. 

0ель ,““лед%"=…, : %це…,2ь %“%Kе……%“2, -3…*ц,%…=ль…%г% “%“2% …,  0mq м3›ч,… , ›е…?,…, “2!=д=ю?,. 
=!2е!,=ль…%L г,Cе!2е…ƒ,еL,  C% C=!=ме2!=м K,%.ле*2!,че“*%L =*2,"…%“2, м%ƒг= (a}`). b“ег% %K“лед%"=… 
136 чел%"е* # 67 м3›ч,… " "%ƒ!=“2е %2 38 д% 87 ле2 , 69 ›е…?,… " "%ƒ!=“2е %2 48 д% 86 ле2. g=C,“ь 
a}` %“3?е“2"л л=“ь …= 21-*=…=ль…%м .…це-=л%г!=-е " “%“2% …,, C%*%  , C!, "%ƒдеL“2",, -3…*ц,%…=ль…/. 
…=г!3ƒ%* # !,2м,че“*%L -%2%“2,м3л ц,, , г,Cе!"е…2,л ц,,. o%л3че……/е д=……/е C%ƒ"%л ю2 C%л=г=2ь, ч2% 
3 м3›ч,… ƒ=K%ле"=…,е " K%льшеL “2еCе…, “" ƒ=…% “ =2е!%“*ле!%ƒ%м “%“3д%" г%л%"…%г% м%ƒг=, ч2% C!,"%д,2 
* г,C%*“,, м%ƒг=, “…,›=  "%ƒK3д,м%“2ь , л=K,ль…%“2ь *%!*%"/. …еL!%…%"; 3 K%льш,…“2"= ›е…?,…, …=%K%!%2, 
ƒ=K%ле"=…,е м%›е2 K/2ь %K3“л%"ле…% "%ƒK3д,м%“2ью “,мC=2,че“*,. “2!3*23! …е!"…%L “,“2ем/ " !еƒ3ль2=2е 
деге…е!=2,"…%-д,“2!%-,че“*,. ƒ=K%ле"=…,L C%ƒ"%…%ч…,*=, ч2% C!% "л е2“  "/!=›е……%L !е=*ц,еL !=ƒд!=›е-
…,  *%!*%"/. …еL!%…%".
Êëþ÷åâûå ñëîâà: .ле*2!%.…це-=л%г!=мм=, =!2е!,=ль…=  г,Cе!2е…ƒ, , г,Cе!2%…,че“*=  K%леƒ…ь, }}c, це…-
2!=ль…=  …е!"…=  “,“2ем=,  =2е!%“*ле!%ƒ.

 Study objective: to estimate features of the functional condition of the central nervous system of patients with arterial 
hypertension by background and jet patterns of a brain bioelectric activity. In total 136 persons were examined, from 
them 67 men aged from 38 up to 87 years and 69 women aged from 48 up to 86 years, record brain bioelectric 
activity was carried out by the 21-channel encephalograph at rest and at influence of the functional loadings # a 
rhythmic photostimulation and hyperventilation. The obtained data allow to believe that at men the disease is more 
bound to an atherosclerosis of a brain vessels that leads to a brain hypoxia, reducing excitability and lability of corti-
cal neurons; at most of women, on the contrary, the disease can be caused by excitability of sympathetic structures 
of nervous system as a result of degenerative and dystrophic diseases of a backbone that is shown by the expressed 
reaction of cortical neurons irritation. 
Key words: electroencephalogram,  EEG,   arterial hypertension,   idiopathic hypertensia,  central nervous systеm, 
atherosclerosis.

Ââåäåíèå. o% д=……/м b“ем,!…%L %!г=…,ƒ=-
ц,, ƒд!="%%.!=…е…, , =!2е!,=ль…=  г,Cе!2е…ƒ,  
,л, г,Cе!2%…,че“*=  K%леƒ…ь (I10 C% lja-10), 
%д…% ,ƒ “=м/. !=“C!%“2!=…е……/. ƒ=K%ле"=…,L " 
м,!е. hм “2!=д=е2 3›е 1 мл!д чел%"е*, , е›е-
г%д…% %2 г,Cе!2е…ƒ,, C%г,K=е2 9 мл… чел%"е* 
[1]. b p%““,, C% д=……/м l,…ƒд!="= pt ч,“л% 
“2!=д=ю?,. C%"/ше……/м *!%" …/м д="ле…,ем 
!=“2е2 “ *=›д/м г%д%м, " ч=“2…%“2,, “ 2014 C% 

2015 г. %…% 3"ел,ч,л%“ь …= 9% [2]. o!, .2%м 
C% “2=2,“2,*е !=“C!%“2!=…е……%“2ь г,Cе!2%…,, " 
м,!е C!,ме!…% %д,…=*%"= *=* “!ед, м3›ч,…, 2=* 
, “!ед, ›е…?,…. o!,ч,…=м, "%ƒ…,*…%"е…,  ƒ=-
K%ле"=…,  м%г32 K/2ь !=ƒл,ч…/е -=*2%!/, “!ед, 
…,.: …=“лед“2"е……%“2ь, …ед%“2=2%ч…=  -,ƒ,че“*=  
=*2,"…%“2ь, …еC!=",ль…%е C,2=…,е, …е“C%“%K…%“2ь 
“C!="л 2ь“  “ “2!е““%"/м, “,23=ц, м,, ƒл%3C%-
2!еKле…,е =л*%г%лем, *3!е…,е , д!. 
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ƒ=K%ле"=…,L C%ƒ"%…%ч…,*=, " ч=“2…%“2,, %“2е%.%…-
д!%ƒ= шеL…%г% %2дел= C%ƒ"%…%ч…,*= [9$12], *%2%!/L 
K/л "/ "ле… 3 K%льш,…“2"= %K“лед%"=……/. ›е…?,… 
(83%). hмею2“  д=……/е % 2%м, ч2% деге…е!=2,"…/е 
,ƒме…е…,  C%ƒ"%…%ч…,*= " ",де *%“2…/. !=ƒ!=“2=…,L 
%*=ƒ/"=ю2 …еC%“!ед“2"е……%е "%ƒдеL“2",е …= …е!"-
…%-“%“3д,“2/е %K!=ƒ%"=…,  C%ƒ"%…%ч…%L =!2е!,,, 
“д="л,"=  ,л, !=ƒд!=›=  “,мC=2,че“*,е “Cле2е…,  
, це…2!/. u!%…,че“*%е !=ƒд!=›е…,е “,мC=2,че“*,. 
“Cле2е…,L, 3ч,2/"=  “"%L“2"% “,мC=2,че“*%L …е!"-
…%L “,“2ем/ * ге…е!=л,ƒ%"=……/м !е=*ц, м, C!,"%-
д,2 * “C=ƒм,!%"=…,ю C%ƒ"%…%ч…%L =!2е!,, , д,“-
-3…*ц,, це…2!%", !ег3л,!3ю?,. “е!деч…/L !,2м , 
=!2е!,=ль…%е д="ле…,е [13$15]. hƒ"е“2…%, ч2% ›е…-
?,…/ ч=?е “2!=д=ю2 ƒ=K%ле"=…, м, C%ƒ"%…%ч…,*=, 
чем м3›ч,…/, ч2% *%“"е……% C%д2"е!д,л, , …=ш, ,“-
“лед%"=…, . }2%2 -=*2 %K3“л%"ле… -,ƒ,%л%г,че“*,-
м, C!,ч,…=м,: K%лее “л=K/м м/шеч…/м *%!“е2%м 
, %2…%“,2ель…% .!3C*,м “2!%е…,ем *%“2…%L 2*=…, 
(%“%Kе……% C%“ле 50 ле2) 3 ›е…?,… C% “!="…е…,ю 
“ м3›ч,…=м, [16, 17].

b 2% ›е "!ем  C% д=……/м м…%г,. ,““лед%"=…,L 
3 м3›ч,… ч=?е, чем 3 ›е…?,… "/ "л е2“  =2е-
!%“*ле!%ƒ “%“3д%", ч2% м%›е2 K/2ь “" ƒ…% “ …е-
“K=л=…“,!%"=……/м C,2=…,ем, ,ƒK/2%ч…/м "е“%м, 
…ед%“2=2%ч…%L -,ƒ,че“*%L =*2,"…%“2ью, *3!е…,ем 

, ƒл%3C%2!еKле…,ем =л*%г%лем, = 2=*›е “*л%……%-
“2ью Cе!е…%“,2ь “%м=2,че“*,е ƒ=K%ле"=…,  &…= 
…%г=.[. n“2!%е …=!3ше…,е м%ƒг%"%г% *!%"%%K!=-
?е…, , *%2%!%е ч=?е !=ƒ","=е2“  3 м3›ч,…, "% 
м…%г%м “" ƒ=…% “ 2ем, ч2% %…, C!е…еK!ег=ю2 …е%K-
.%д,м%L 2е!=C,еL C!, ƒ=K%ле"=…,, =!2е!,=ль…%L 
г,Cе!2е…ƒ,еL, " %2л,ч,е %2 ›е…?,… [18$20].

Çàêëþ÷åíèå. m= %“…%"=…,, C!%"еде……/. ,“-
“лед%"=…,L м%›…% C%л=г=2ь, ч2% 3 м3›ч,… =!2е-
!,=ль…=  г,Cе!2е…ƒ,  " K%льшеL “2еCе…, “" ƒ=…= “ 
=2е!%“*ле!%ƒ%м “%“3д%" г%л%"…%г% м%ƒг=, ч2% C!,-
"%д,2 * г,C%*“,, м%ƒг= , ,ƒме… е2 -3…*ц,%…=ль…%е 
“%“2% …,е *%!/ K%льш,. C%л3ш=!,L, “…,›=  "%ƒK3-
д,м%“2ь , л=K,ль…%“2ь *%!*%"/. …еL!%…%". r ›е…-
?,… =!2е!,=ль…=  г,Cе!2е…ƒ,  K%льше “" ƒ=…= “ 
!=ƒд!=›е…,ем “,мC=2,че“*,. “2!3*23! це…2!=ль…%L 
…е!"…%L “,“2ем/, "/ƒ"=……/м деге…е!=2,"…%-д,“2!%-
-,че“*,м, ƒ=K%ле"=…, м, C%ƒ"%…%ч…,*= , C!% "л -
ю?,м“  " }}c "/!=›е……/м C%"/ше…,ем C!%це“-
“%" "%ƒK3›де…, . nд…=*%, …е“м%2!  …= 2%, ч2% д=…-
…/е …еL!%-,ƒ,%л%г,че“*%г% ,““лед%"=…,  м3›ч,… , 
›е…?,… “ =!2е!,=ль…%L г,Cе!2е…ƒ,еL ,мею2 C!%2,-
"%C%л%›…/L .=!=*2е!, C%“лед“2",  C!, %2“32“2",, 
…е%K.%д,м%L 2е!=C,, м%г32 K/2ь %д,…=*%"/м, # 
м,*!%,…“3ль2 ,л, %“2!%е …=!3ше…,е м%ƒг%"%г% *!%-
"%%K!=?е…, .

Ëèòåðàòóðà
1. World Health Organization http://www.who.int/cardiovascular _ diseases/publications/global _ brief _

hypertension (д=2= %K!=?е…,  18.05.2017)
2. g=K%ле"=ем%“2ь …=“еле…,  p%““,, " 2015 г%д3. q2=2,“2,че“*,е м=2е!,=л/. )=“2ь 3. q. 67 [Mor-

bidity of the population of Russia in 2015. Statistical materials. Part 3. !. 67.] https://www.rosminzdrav.ru 
(д=2= %K!=?е…,  18.05.2017)

3. Íåñòåðîâà Ä.Â. c,Cе!2%…, . l.: phonk jл=““,*, 2014. 150 “. [Nesterova D.V. Hypertension. 
Moscow: RIPOL Classic, 2014. 150 p.]

4. Þí Â.Ë., Ãîðîõîâñêàÿ Ã.Í., Îäèíåö À.Ã. q%"!еме……/L "ƒгл д 2е!=Cе"2= …= г,Cе!2%…,че“*3ю 
K%леƒ…ь “ це!еK!%"=“*3л !…/м, %“л%›…е…, м,: %2 Šh` д% ,шем,че“*%г% ,…“3ль2= // bе“2…,* …е-
"!%л%г,,, C“,.,=2!,, , …еL!%.,!3!г,,. 2015. No  1. q. 77$85 [Yun V.L., Gorokhovskaya G.N., Odi-
netz A.G. The modern view of the therapist on hypertension with cerebrovascular complications: from tia to 
ischemic stroke, Vest. Nevrol. Psych. and Neiro. 2015. No 1. pp. 77$85.]

5. Àëàíè÷åâ À.Å., Ãðèøàåâ Ñ.Ë., ×åðêàøèí Ä.Â., Ñâÿòîãîð È.À., Ãóñåâà Í.Ë., Áîÿðñêàÿ Å.Ì., 
Åôèìîâ Ñ.Â., Ìàêèåâ Ð.Ã., Øàõíîâè÷ Ï.Ã., Òêà÷åíêî Ê.Í. h““лед%"=…,е -3…*ц,%…=ль…%г% “%“2% …,  
це…2!=ль…%L …е!"…%L “,“2ем/ C% C=22е!…=м .ле*2!%.…це-=л%г!=мм/ 3 K%ль…/. “ -,K!,лл ц,еL C!ед“е!-
д,L // bе“2…,* p%““,L“*%L b%е……%-мед,ц,…“*%L =*=дем,,. 2015. No  3 (51). q. 62$66 [Alanichev A.E., 
Ghishaev S.L., Cherkashin D.V., Svyatogor I.A., Guseva N.L., Boyarskaya E.M., Efimov S.V., Makiyev R.G., 
Shakhnovich P.G., Tkachenko K.N. Functional condition research of central nervous system on electroencepha-
logram patterns in patients with atrial fibrillation, Vest. Ros. Voen. Med. Acad. 2015. No 3 (15). pp. 62$66.]

6. Ñâÿòîãîð È.À., Ãóñåâà Í.Ë., Ñîôðîíîâ Ã.À. Àëàíè÷åâ À.Å., Áîÿðñêàÿ Å.Ì., Çóåâà Í.Ã., Åôè-
ìîâ Ñ.Â. nце…*= -3…*ц,%…=ль…%г% “%“2% …,  це…2!=ль…%L …е!"…%L “,“2ем/ 3 C=ц,е…2%" “ -,K!,лл ц,еL 
C!ед“е!д,L C% -%…%"/м , !е=*2,"…/м C=22е!…=м }}c // lед,ц,…“*,L =*=дем,че“*,L ›3!…=л. 2015. 
Š. 15, No 4. q. 39$45 [Svyatogor I.A., Guseva N.L., Sofronov G.A., Alanichev A.E., Boyarskaya E.M., 
Zueva N.G., Efimov S.V. Assessing CNS conditions in atrial fibrillation patients by background and reactive 
EEG patterns, Med. Acad. J. 2015. Vol. 15. No 4. pp. 39$45.]

7. Ñâÿòîãîð È.À. jл=““,-,*=ц,  }}c-C=22е!…%" , ,. …еL!%-,ƒ,%л%г,че“*=  ,…2е!C!е2=ц,  C!, 
деƒ=д=C2=ц,%……/. !=““2!%L“2"=. // a,%л%г,че“*=  %K!=2…=  “" ƒь. 2000. Š. II, No  3. q. 10$19. 



86 ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2

[Svyatogor I.A. Classification of EEG patterns and their neurophysiological interpretation with maladaptive 
disorders, Biol. Obr. Svyaz. 2000. Vol. 2. N% 3. pp. 10$19]

8. Ñâÿòîãîð È.À., Ìîõîâèêîâà È.À., Áåêøàåâ Ñ.Ñ., Íîçäðà÷åâ À.Ä. nце…*= …еL!%-,ƒ,%л%г,че“*,. 
ме.=…,ƒм%" деƒ=д=C2=ц,%……/. !=““2!%L“2" C% C=22е!…=м }}c // f3!…=л bmd, 2005. Š. 55, No  2. 
q. 164$174. [Svyatogor I.A., Mokhovikova I.A., Bekshaev S.S., Nozdrachev A.D. EEG pattern as an instru-
ment for evaluation of neurophysiological mechanisms underlying adaptation disorders, J. VND. 2005. Vol. 55. 
No 2. pp. 164$174.]

9. Ñâÿòîãîð È.À., Ãóñåâà Í.Ë. }}c-!е=*ц,  3“"%е…,  !,2м= " …%!ме , C!, …=!3ше…, . -3…*ц,%-
…=ль…%г% “%“2% …,  це…2!=ль…% …е!"…%L “,“2ем/ // bе“2…,* *л,…,че“*%L …еL!%-,ƒ,%л%г,,. 2014. No  1. 
q. 13$21. [Svyatogor I.A., Guseva N.L. EEG reaction of mastering rhythm in norm and at infringements of 
a functional condition of the central nervous system, Bull. of Clin. Neurophys. 2014. No 1 (1). pp. 13$21.]

10. Ãóñåâà Í.Ë., Ñâÿòîãîð È.À., Ñîôðîíîâ Ã.À., Îäèíàê Ì.Ì. q!="…,2ель…/L =…=л,ƒ .ле*2!%.…-
це-=л%г!=мм C!, че!еC…%-м%ƒг%"%L 2!="ме %“2!%г% , %2д=ле……%г% Cе!,%д%" // bе“2…,* p%““,L“*%L b%-
е……%-мед,ц,…“*%L =*=дем,,. 2008. No  1 (21). q. 28$35 [Guseva N.L., Svyatogor I.A., Sofronov G.A., 
Odinak M.M. Relative analysis of an electroencephalogram of traumatic brain injury in the acute and remote 
phases, Vest. Ros. Voen. Med. Acad. 2008. No 1 (21). pp. 28$35.]

11. Ãóñåâà Í.Ë., Ñâÿòîãîð È.À., Ñîôðîíîâ Ã.À., Îäèíàê Ì.Ì. }ле*2!%.…це-=л%г!=-,че“*,е *%!-
!ел 2/ …=!3ше…,  гем%л,*"%!%д,…=м,*, C!, !=ƒл,ч…/. C%!=›е…, . г%л%"…%г% м%ƒг= // lед,ц,…“*,L 
=*=дем,че“*,L ›3!…=л. 2010. Š. 10, No  3. q. 80$88. [Guseva N.L., Svyatogor I.A., Sofronov G.A., 
Odinak M.M. Electoencephalographic correlates of hemo-liquor-dynamics disturbances at various affection of 
a brain, Med. Acad. J. 2010. Vol. 10. No 3. pp. 80$88.]

12. Ãóñåâà Í.Ë., Ñâÿòîãîð È.À. }ле*2!%.…це-=л%г!=-,че“*,е *%!!ел 2/ "…32!,че!еC…%L г,Cе!2е…ƒ,, 
// bе“2…,* *л,…,че“*%L …еL!%-,ƒ,%л%г,,. 2014. No  2 (2). q. 32$40. [Guseva N.L., Svyatogor I.A. Elec-
troencephalographic correlates of intracranial hypertension, Bull. of Clin. Neurophys. 2014. No 2 (2). pp. 32$40.]

13. Ñåìêå Ã.Â. mе“2=K,ль…=  г,Cе!2%…,  , шеL…/L %“2е%.%…д!%ƒ // q%"е2“*=  мед,ц,…=. 1988. No  9. 
q. 62$64. [Semke G.V. Unstable hypertension and cervical osteochondrosis, Sov. Med. 1988. N% 9. pp. 62$64.]

14. Òóçëóêîâ À.Ï. p%ль шеL…%г% %“2е%.%…д!%ƒ= " *л,…,*е г,Cе!2%…,че“*%L K%леƒ…, , %“%Kе……%“2, 
лече…,  г,Cе!2%…,че“*%L K%леƒ…, C!, ,. “%че2=…,,: ="2%!е-. д,“. ... *=…д. мед. …=3*. bjm0. l., 
1986. [Tuzlukov A.P. The role of cervical degenerative disc disease at the clinic of hypertension and treat-
ment of hypertension when combined. Autoreferat k. m. n. VKNC, Moscow, 1986.]

15. Esler M., Ferrier C., Lambert G., Eisenhofer G., Cox H., Jennings G. Biochemical evidence of 
sympathetic hyperactivity in human hypertension // Hypertension. 1991. Apr. Vol. 17 (4 Suppl). p. 29$35.

16. http://moyaspina.ru/bolezni/sheynyy-osteohondroz-zhenshchin.
17. Winzenrieth R., Dufour R., Pothuaud L. et al. A retrospective case-control study assessing the role 

of trabecular bone score in postmenopausal Caucasian women with osteopenia: analyzing the odds of vertebral 
fracture // Calif. Tissue Int. 2010. Vol. 86. p. 104$109.

18. Ñóñëèíà Ç.À., Òàíàøÿí Ì.Ì., Ëàãîäà Î.Â. `2е!%“*ле!%ƒ , ,шем,че“*,е …=!3ше…,  м%ƒг%"%г% 
*!%"%%K!=?е…,  // ̀ 2е!%2!%мK%ƒ. 2009. No  2 (3). q. 60$67. [Suslina Z.A., Tanashan M.M., Lagoda O.V. 
Atherosclerosis and ischemic cerebrovascular disease, Atherotrom. 2009. N% 2 (3). pp. 60$67.]

19. Ìàðåâè÷åâ Ì.Ì., Æäàíîâ Â.Ñ., Ãàëàõîâ È.Å. `2е!%“*ле!%ƒ " ƒ=",“,м%“2, %2 3C%2!еKле…,  
=л*%г%л  3 C!=*2,че“*, ƒд%!%"/. м3›ч,… // j=!д,%"=“*3л !…=  2е!=C,  , C!%-,л=*2,*=. 2009. Š. 8, 
No  6. q. 226. [Marevichev M.M., Zhdanov V.S., Galakhov I.E. Atherosclerosis, depending on alcohol 
consumption in healthy men, Cardiovasc. Ter. and Profil. 2009. Vol. 8. N% 6. p. 226.]

20. Îðãàíîâ Ð.Ã. t=*2%!/ !,“*= , C!%-,л=*2,*= “е!деч…%-“%“3д,“2/. ƒ=K%ле"=…,L // j=че“2"% 
›,ƒ…,. lед,ц,…=. 2003. Š. 2. q. 10$15 [Organov R.G. Risk factors and prevention of cardiovascular 
diseases, Kach. Zhizni. Med. 2003. Vol. 2. pp. 10$15.]

o%“23C,л= " !ед=*ц,ю: 4.05.2017 ã.
j%…2=*2: Ãóñåâà Íàäåæäà Ëåîíèäîâíà, guseva_nad@mail.ru

Ñâåäåíèÿ îá àâòîðàõ:
Ãóñåâà Íàäåæäà Ëåîíèäîâíà # *=…д,д=2 K,%л%г,че“*,. …=3*, "ед3?,L …=3ч…/L “%2!3д…,* %2-

дел= .*%л%г,че“*%L -,ƒ,%л%г,, tcamr &h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/[. q=…*2-oе2е!K3!г, 
197376, 3л. `*=дем,*= o="л%"=, д. 12, 2ел.: +7 (812) 234-09-25;

Ñâÿòîãîð Èðèíà Àëåêñàíäðîâíà # *=…д,д=2 K,%л%г,че“*,. …=3*, “2=!ш,L …=3ч…/L “%2!3д…,* 
л=K%!=2%!,, ,…2е!%цеCц,, h…“2,232= -,ƒ,%л%г,, ,м. h.o. o="л%"= p`m. q=…*2-oе2е!K3!г, 199034, 
…=K. l=*=!%"=, д. 6, 2ел.: +7 (812) 656-29-39, е-mail: svyatogor372@yandex.ru.



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    87

У ДК 616-009.7

ÔÈÇÈÎËÎÃÈ ×ÅÑÊÈÉ ÀÑÏÅÊÒ È ÄÈÀÃÍÎÑÒÈ×ÅÑÊÀß 
ÇÍÀ×ÈÌÎÑÒÜ ÌÅÄËÅÍÍÎ-ÂÎËÍÎÂÎÃÎ ÊÎËÅÁÀÍÈß 

ÌÈÃÀÒÅËÜÍÎÃÎ ÐÅÔËÅÊÑÀ 
1Ð.À. Ìàâëþòîâà, 2Ð.À. ßêóïîâ, 1Ë.Ç. Ðàøèòîâ, 3Ñ.Â. Ìàêëåöîâ, 1À.Â. Çàõàðîâ, 

1Ô.À. Õàçèïîâà, 3Ì.Ã. Áàðûøêèí 
1j=ƒ=…“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2, г. j=ƒ=…ь, p%““,  

2j=ƒ=…“*=  г%“3д=!“2"е……=  мед,ц,…“*=  =*=дем, , г. j=ƒ=…ь, p%““, 
3j=ƒ=…“*,L C!,"%л›“*,L -еде!=ль…/L 3…,"е!“,2е2, г. j=ƒ=…ь, p%““, 

PHYSIOLOGICAL ASPECTS AND DIAGNOSTIC SIGNIFICANCE 
OF THE LONG-WAVELENGTH COMPONENT OF THE BLINK 
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I j%лле*2," ="2%!%", 2017 г. 

0елью ,““лед%"=…,  “2=л% 32%ч…е…,е -е…%ме…%л%г,, .ле*2!%-,ƒ,%л%г,че“*%г% C=22е!…= м,г=2ель…%г% 
!е-ле*“=. l,г=2ель…/L !е-ле*“ !ег,“2!,!%"=л“  “ C%м%?ью .ле*2!%м,%г!=-= &mеL!%-lbo[ -,!м/ 
&mеL!%“%-2[ (г. h"=…%"%):  C% “2=…д=!2…%L ме2%д,*е “2,м3л,!%"=л=“ь Cе!"=  "е2"ь 2!%L…,ч…%г% …е!"= 
.ле*2!,че“*,м ,мC3ль“%м дл,2ель…%“2ью 100 м*“ “,л%L 2%*= 30$80 м`. o!, !ег,“2!=ц,, медле……%-C%-
ƒ,2,"…%L "%л…/ ,“C%льƒ%"=л, -3…*ц,%…=ль…3ю C!%K3 “ %2*!/2,ем , ƒ=*!/2,ем гл=ƒ. lедле……/L д!еL- 
,ƒ%л,…,, C!, !ег,“2!=ц,, м,г=2ель…%г% !е-ле*“= %2!=›=е2 %д…3 ,ƒ “2%!%… K,%=*2,"…%“2, *!3г%"%L м/шц/ 
гл=ƒ=. hƒме…ч,"%“2ь =мCл,23д/ lob  ,ллю“2!,!3е2   -3…*ц,%…=ль…3ю “%“2% 2ель…%“2ь …=д“егме…2=!…/. 
м%д3л,!3ю?,. “,“2ем,  .*“2!=C,!=м,д…%L " Cе!"3ю %че!едь. 0еле“%%K!=ƒ…% ,ƒ3че…,е ,ƒме…ч,"%“2, *%л,-
че“2"е……/. .=!=*2е!,“2,* lob  C!, деƒ%!г=…,ƒ=ц,, -3…*ц,%…=ль…%L =*2,"…%“2, =--е!е…2…%L,  "еге2=-
2,"…%L,  .*“2!=C,!=м,д…%L “,“2ем г%л%"…%г% м%ƒг=,  = 2=*›е м/шеч…%г% !ецеC2%!…%г% =CC=!=2=.
Êëþ÷åâûå ñëîâà: м,г=2ель…/L !е-ле*“,  медле……%-"%л…%"%е *%леK=…,е. 

The aim was to clarify the phenomenology of electrophysiological pattern of blink reflex. Blink reflex was 
recorded by electromyography "Neuro-MEP" firm "Neurosoft": the standard procedure was stimulated by the 
first branch of the trigeminal nerve electrical pulse duration of 100 microseconds amperage of 30$80 mA. 
The functional test with opening and closing of eyes was used during registration. The slow drift of contours 
during the registration blink reflex represents one side of the bioactivity of the circular muscles of the eye. The 
variability of the amplitude of the long-wavelength component is a functional viability suprasegmental modula-
tion systems, extrapyramidal first. It is advisable to study the variability of the long-wavelength component’s 
characteristics in cases of the functional activity’s disorganization of the afferent, vegetative and extrapyramidal 
cerebral systems, and the muscular receptor apparatus.
Key words: blink reflex,  long-wavelength component.

Ââåäåíèå. nд,… ,ƒ д,=г…%“2,че“*,. ме2%д%" 
“2,м3л ц,%……%L .ле*2!%м,%г!=-,, # м,г=2ель-
…/L !е-ле*“ (lp) # ,“C%льƒ3е2“  дл  %це…*, 
-3…*ц,%…=ль…%L “%“2% 2ель…%“2, =--е!е…2…%L , 
.--е!е…2…%L ч=“2еL %л,г%“,…=C2,че“*%г% , C%-
л,“,…=C2,че“*%г% !е-ле*“%" м,м,че“*,. м/шц, = 

2=*›е дл  %це…*, .--е*2,"…%“2, м%д3л,!3ю?,. 
"л, …,L !е2,*3л !…%L -%!м=ц,, “2"%л= м%ƒг=, 
…=д“егме…2=!…/. !ег3л,!3ю?,. “,“2ем (C,!=м,д-
…%L, .*“2!=C,!=м,д…%L). 

Öåëü èññëåäîâàíèÿ: 32%ч…е…,е -е…%ме…%л%г,, 
.ле*2!%-,ƒ,%л%г,че“*%г% C=22е!…= lp. b *=че-
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hƒ3че…= д,…=м,*= “Cе*2!=ль…/. C%*=ƒ=2елеL }}c , C%*=ƒ=2елеL “%м=2%“е…“%!…/. "/ƒ"=……/. 
C%2е…ц,=л%" 3 K%ль…/. ,шем,че“*,м =2е!%2!%мK%2,че“*,м ,…“3ль2%м, *%2%!/м " %“2!еLшем Cе-
!,%де K/л= "/C%л…е…= *=!%2,д…=  .…д=!2е!.*2%м,  …= “2%!%…е ,…-=!*2= м%ƒг=. b  %“…%"3 !=K%2/ 
C%л%›е…/ !еƒ3ль2=2/ %K“лед%"=…,  54  C=ц,е…2%" # 44  (81%) м3›ч,… , 10 (19%) ›е…?,… # 
“ Cе!"/м " =…=м…еƒе …=!3ше…,ем м%ƒг%"%г% *!%"%%K!=?е…,  C% ,шем,че“*%м3 2,C3 “ C%л3ш=!…%L 
л%*=л,ƒ=ц,еL ,…-=!*2= , =2е!%2!%мK%2,че“*,м "=!,=…2%м !=ƒ",2,  ,…“3ль2= C!, гем%д,…=м,-
че“*, ƒ…=ч,м%м C%!=›е…,, "…32!е……еL “%……%L =!2е!,,. q!ед…,L "%ƒ!=“2 C=ц,е…2%" “%“2=",л 
69,14@7,4  г%д=. b“ем C=ц,е…2=м " 2ече…,е 2 …едель %2 …=ч=л= ƒ=K%ле"=…,  K/л= "/C%л…е…= 
*=!%2,д…=  .…д=!2е!.*2%м, . q3мм=!…/L K=лл C% ш*=ле NIHS " 1-е “32*, “%“2=",л 12,4@2,7. 
q!ед…   "ел,ч,…= “2е…%ƒ,!3ю?ег% C%!=›е…,  "…32!е……еL “%……%L =!2е!,, …= “2%!%…е ,…-=!-
*2= “%“2=",л= 81,2@3,1. r 34  (62%) C=ц,е…2%" K/л% д"3“2%!%……ее C%!=›е…,е “%……/. =!2е!,L: 
д"3“2%!%……ее C%!=›е…,е bq` “ *%…2!=л=2е!=ль…/м “2е…%ƒ%м “!ед…еL “2еCе…, (“2е…%ƒ 61$74% 
C!%“"е2=) # 31,2% (n=17),  д"3“2%!%……ее C%!=›е…,е bq` “ *%…2!=л=2е!=ль…/м “2е…%ƒ%м …,ƒ-
*%L “2еCе…, (“2е…%ƒ ме…ее 60% C!%“"е2=) # 16,7% (n=9), д"3“2%!%……,L “2е…%ƒ bq` "/“%*%L 
“2еCе…, # 14,8% (n=8). q!ед…   "ел,ч,…= “2е…%ƒ= …= C!%2,"%C%л%›…%L “2%!%…е “%“2=",л= 
64,6@2,6. `!2е!,=ль…=  г,Cе!2е…ƒ,  %2меч=л=“ь 3 38 (70,4%) чел%"е*. dл  !ег,“2!=ц,, }}c 
,“C%льƒ%"=л, 19-*=…=ль…/L ц,-!%"%L .ле*2!%.…це-=л%г!=--…еL!%*=!2%г!=-. dл  *%л,че“2"е……%L 
%це…*, “Cе*2!= м%?…%“2, ,“C%льƒ%"=л, C!%г!=мм3 &mеL!%*=!2%г!=-[. o!%"%д,л“  =…=л,ƒ м%…%-
C%л !…/. %2"еде…,L }}c “ !е-е!е…2…/м, 3ш…/м, .ле*2!%д=м,. h““лед%"=…,е “%м=2%“е…“%!…/. 
"/ƒ"=……/. C%2е…ц,=л%" (qqbo) "/C%л… л, …= 4-*=…=ль…%м .ле*2!%…еL!%м,%г!=-е “ -3…*ц, м, 
,““лед%"=…,  "/ƒ"=……/. C%2е…ц,=л%" м%ƒг=. r C=ц,е…2%" “ …е"!%л%г,че“*,м де-,ц,2%м “!ед…еL 
“2еCе…, 2 ›е“2, C% ш*=ле NIHS, C!%%Cе!,!%"=……/. " 2ече…,е 2 …едель C%“ле !=ƒ",2,  ,…“3ль2=, 
K/л% .=!=*2е!…/м 3ме…ьше…,е C=2%л%г,че“*,. ,ƒме…е…,L }}c " ",де “…,›е…,  м%?…%“2, “Cе*-
2!= медле……%"%л…%"%L =*2,"…%“2, * *%…ц3 Cе!"%L …едел, C%“ле %Cе!=ц,,. m=,K%лее "/!=›е……/м, 
.2, ,ƒме…е…,  K/л, " л%K…%- це…2!=ль…/. , л%K…%-",“%ч…/. %2дел=. %K%,. C%л3ш=!,L. j  *%…ц3 
3-L …едел, C%“ле %Cе!=ц,,, Kл=г%д=!  C%д*люче…,ю *%мCе…“=2%!…/. ме.=…,ƒм%", C!%,“.%д,2 …%!-
м=л,ƒ=ц,  %“…%"…/. C%*=ƒ=2елеL " ",де “…,›е…,  C%*=ƒ=2елеL л=2е…2…%“2, , 3"ел,че…,  =мCл,-
23д/ C%2е…ц,=л= …= “2%!%…е C%!=›е…, .
Êëþ÷åâûå ñëîâà: ,шем,че“*,L ,…“3ль2,  *=!%2,д…=  .…д=!2е!.*2%м, ,  …еL!%-,ƒ,%л%г,че“*,е *!,-
2е!,,,  .ле*2!%.…це-=л%г!=-, ,  "/ƒ"=……/е C%2е…ц,=л/.
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The dynamics of spectral indexes of the electroencephalography and indexes of somatosensory evoked 
potentials has been studied during the examination of people suffering with ishеmic atherothrombotic 
insult; in the course of treatment of these patients in the most acute period the carotid endarterectomy 
on the side of the brain infarct has been performed. As a basis of the work results of examination 
of 54 patients have been taken which have the first stroke in their anamnesis, by the ischemic type 
with hemispheric location of the infarct and atherothrombotic variant of insult development in case of 
haemodynamically significant involvement of the internal carotid artery. In the course of treatment of 
all the patients within 2 weeks since the beginning of the disease the carotid endarterectomy has been 
performed. Among them there were 44 men (81%) and 10 women (19%). The average age of patients 
amounted to 69,14@7,4 years old. The total score in correspondence with the NIHS scale during 1 
day amounted to 12,4@2,7. The average value of the constrictive involvement of the internal carotid 
artery on the side of the infarct amounted to 81,2@3,1. 34 (62%) patients suffered with the bilateral 
involvement of carotid arteries: bilateral involvement of the internal carotid artery with the medium 
severity contralateral stenosis (the stenosis covered 61-74% of the lumen) $ 31,2% (n=17), bilateral 
involvement of the internal carotid artery with the low severity contralateral stenosis (stenosis of less 
than 60% of the lumen) $ 16,7% (n=9), at high severity bilateral stenosis of the internal carotid 
artery the percentage amounted to 14,8% (n=8). The average value of the stenosis on the opposite 
side amounted to 64,6@2,6. The arterial hypertension was noted in the course of examination of 38 
(70,4%) persons. For registration of the electroencephalography the 19-channel digital electroencepha-
lographic and neurocartographic medical device was used. For the quantitative estimation of the power 
spectrum the neurocartographic device software („Neuro-cartographerœ) was used. The analysis of 
monopolar derivations of electroencephalography was carried out with referential ear electrodes. The 
examination of somatosensory evoked potentials was carried out by using the 4-channel electrical neuro 
myograph medical device with functions of examination of evoked potentials of the brain. During the 
treatment of patients suffering with the medium severity neurological deficit in accordance with the 
NIHS scale which have been operated within 2 weeks after development of the insult it was defini-
tive that pathological changes of the electroencephalography have been reduced; this was expressed in 
the form of reduction of the power of slow-wave activity spectrum by the end of the first week after 
operation. The most expressed degree of these changes was present in frontocentral and frontotemporal 
parts of the both hemispheres. By the end of the third week after the operation, due to addition of 
compensatory mechanisms main values are normalized that is expressed in the form of lowering indexes 
of latency and increase of amplitude of the potential on the side of the involvement.
Key words: ischmic insult, carotid endarterectomy, neurophysiological criteria, electroencephalography, 
evoked potentials.

Ââåäåíèå. b …=“2% ?ее "!ем  =*2,"…% %K-
“3›д=ю2“  C!е,м3?е“2"= .,!3!г,че“*%г% лече…,  
Cе!ед *%…“е!"=2,"…/м, ме2%д=м, 3 C=ц,е…2%" “ 
гем%д,…=м,че“*, ƒ…=ч,м/м “3›е…,ем “%……/. 
=!2е!,L. o%*=ƒ=…%, ч2% "/C%л…е…,е !е*%…“2!3*-
2,"…/. %Cе!=ц,L …= “%……/. =!2е!, . " %“2!%м 
Cе!,%де C%ƒ"%л е2 !=“ш,!,2ь "%ƒм%›…%“2, !е=-
K,л,2=ц,, C=ц,е…2%", Cе!е…е“ш,. ,шем,че“*,L 
,…“3ль2 (hh) [1$7]. n“…%"…/м, цел м, .,!3!-
г,че“*%г% лече…,   "л ю2“  *=* C!%-,л=*2,*= C%-
"2%!…/. …=!3ше…,L м%ƒг%"%г% *!%"%%K!=?е…, , 
2=* , 3л3чше…,е !е=K,л,2=ц,%……%г% C!%г…%ƒ= 3 
C=ц,е…2%". 

pе"=“*3л !,ƒ=ц,  г%л%"…%г% м%ƒг= " %“2!%м Cе-
!,%де ,шем,че“*%г% ,…“3ль2= д% “,. C%!  "л е2“  
C%"%д%м дл  %K“3›де…,  “!ед, “Cец,=л,“2%" , 
C!едме2%м ,““лед%"=…,L. n“…%"…/м, д,“*3““,-
%……/м, "%C!%“=м, " …=“2% ?ее "!ем   "л ю2“  

"!ем  %2 …=ч=л= ,…“3ль2= д% C!%"еде…,  %Cе!=ц,, 
, *!,2е!,, %2K%!= C=ц,е…2%" дл  "/C%л…е…,  .,-
!3!г,че“*%г% "меш=2ель“2"= [2, 5$7]. 

nд…=*% !=K%2/, C%“" ?е……/е ,ƒ3че…,ю 
%K?,. ƒ=*%…%ме!…%“2еL "%““2=…%"ле…,  …=!3-
ше……/. -3…*ц,L 3 K%ль…/., Cе!е…е“ш,. *=-
!%2,д…3ю .…д=!2е!.*2%м,ю (j}`}) " %“2!%м 
Cе!,%де ,шем,че“*%г% ,…“3ль2=, C!=*2,че“*, 
%2“32“2"3ю2 [8, 9]. 

q 3че2%м ме2=K%л,че“*,. , гем%д,…=м,че-
“*,. ,ƒме…е…,L г%л%"…%г% м%ƒг= C%“ле j}`} 
C!ед“2="л е2“  %“%Kе……% "=›…/м ,ƒ3ч,2ь ее 
"л, …,е …= C!%це““ "%““2=…%"ле…,  “2!3*23! 
г%л%"…%г% м%ƒг= C%“ле ,шем,че“*%г% C%"!е›-
де…,  “ ,“C%льƒ%"=…,ем ме2%д%" ,““лед%"=…,  
“C%…2=……%L , "/ƒ"=……%L =*2,"…%“2, г%л%"…%-
г% м%ƒг=, *%2%!/е, K3д3ч, %д…,м, ,ƒ …=,K%-
лее ч3"“2",2ель…/. %“…%"…/. ме2%д%" д,…=м,-
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Çàêëþ÷åíèå. Š=*,м %K!=ƒ%м, дл  C=ц,е…2%" 
“ …е"!%л%г,че“*,м де-,ц,2%м “!ед…еL “2еCе…, 
2 ›е“2, C% ш*=ле NIHS, C!%%Cе!,!%"=……/. " 
Cе!"/е 2 …едел, C%“ле !=ƒ",2,  ,…“3ль2=, K/л% 
.=!=*2е!…/м 3ме…ьше…,е C=2%л%г,че“*,. ,ƒме-
…е…,L }}c " ",де “…,›е…,  м%?…%“2, “Cе*2!= 
медле……%"%л…%"%L =*2,"…%“2, * *%…ц3 Cе!"%L 
…едел, C%“ле %Cе!=ц,,. m=,K%лее "/!=›е……/м, 
.2, ,ƒме…е…,  K/л, " л%K…%-це…2!=ль…/. , л%K-
…%-",“%ч…/. %2дел=. %K%,. C%л3ш=!,L. m= 7-е 
“32*, C%“ле%Cе!=ц,%……%г% Cе!,%д= …=Kлюд=л%“ь 
3г…е2е…,е =ль-=-=*2,"…%“2,, C!е,м3?е“2"е……% 
=ль-=-2-д,=C=ƒ%…=, " %K%,. C%л3ш=!, .. m= 14-е 
“32*, "/ "л л%“ь …=!=“2=…,е деC!е““,, =ль-=-
=*2,"…%“2, " C%!=›е……%м C%л3ш=!,, , !=“C!%-
“2!=…е…,е ее …= Cе!ед…,е %2дел/. b 2% ›е "!ем  
" %K%,. C%л3ш=!, . %2меч=л%“ь 3ме…ьше…,е C%-
*=ƒ=2елеL м%?…%“2, “Cе*2!= медле……%"%л…%"%L 
=*2,"…%“2,, “2=2,“2,че“*, ƒ…=ч,м%е (p<0,05) 
дл  л%K…%г%, це…2!=ль…%г% , ",“%ч…%г% %2дел%" 
C%!=›е……%г% C%л3ш=!, . m= 21-е “32*, …=Kлюд=-
л%“ь д=ль…еLшее 3ме…ьше…,е медле……%"%л…%"%L 
=*2,"…%“2, , "/ "л л%“ь 3"ел,че…,е C%*=ƒ=2елеL 
м%?…%“2, “Cе*2!= =ль-=-=*2,"…%“2,. 

o% …=ш,м д=……/м, !ед3*ц,  =ль-=-=*2,"-
…%“2,  "л е2“  "=›…/м -3…*ц,%…=ль…/м C!,-
ƒ…=*%м 2 ›е“2, C=2%л%г,че“*%г% C!%це““=. b/-
 "ле……%е …=м, ƒ…=ч,2ель…%е 3г…е2е…,е м%?…%“2, 
=ль-=-=*2,"…%“2, " Cе!,%д д% 3 …едель C%“ле 
%Cе!=ц,,  "л е2“  C!% "ле…,ем %.!=…,2ель…%г% 
2%!м%›е…,  =*2,",!3ю?,. "л, …,L “2"%л= г%-
л%"…%г% м%ƒг= , !е2,*3л !…%L -%!м=ц,L …= *%!3 
г%л%"…%г% м%ƒг=, ч2% %C!едел е2 K%лее дл,2ель-
…%е "%““2=…%"ле…,е …е"!%л%г,че“*%г% де-,ц,2= 
" C%“ле%Cе!=ц,%……%м Cе!,%де. r"ел,че…,е м%?-
…%“2, “Cе*2!= =ль-=-2-=*2,"…%“2, " *%…це 3-L 
…едел, C%“ле %Cе!=ц,, 3 C=ц,е…2%"  "л е2“ , C%-
",д,м%м3, Kл=г%C!, 2…/м C!%г…%“2,че“*,м C!,-
ƒ…=*%м дл  "%““2=…%"ле…,  …=!3ше……/. -3…*-
ц,L ,, "е!% 2…%, %2!=›=е2 =*2,"=ц,ю K=ƒ,“…/. 
!ег3л 2%!…/. “,“2ем г%л%"…%г% м%ƒг=, *%2%!/е 

“%“2="л ю2 м%ƒг *=* ед,…3ю ,…2ег!=ль…3ю “,-
“2ем3. 

o!, "/C%л…е…,, %Cе!=ц,, " 2ече…,е Cе!"/. 
д"3. …едель C%“ле !=ƒ",2,  ,…“3ль2= 3 C=ц,е…2%" 
“ …е"!%л%г,че“*,м де-,ц,2%м “!ед…еL “2еCе…, 2 -
›е“2, C% ш*=ле NIHS " 1-е “32*, C%“ле %Cе!=ц,, 
%2меч=е2“  3ме…ьше…,е C%*=ƒ=2елеL л=2е…2…%“2, 
%“…%"…/. C,*%", C!е,м3?е“2"е……% N30 , p45, …= 
“2%!%…е %K%,. C%л3ш=!,L, K%лее "/!=›е……%е …= 
“2%!%…е C%!=›е……%г% C%л3ш=!,  (p<0,05). nд…=-
*% " *%…це 1-L …едел, C%“ле%Cе!=ц,%……%г% Cе!,-
%д= м/ …=Kлюд=л, 3"ел,че…,е л=2е…2…%“2, C,*%" 
N20, N30 , p45 …= “2%!%…е %K%,. C%л3ш=!,L 
(p<0,05), *%2%!%е “%.!=… л%“ь " 2ече…,е Cе!"/. 
д"3. …едель C%“ле %Cе!=ц,,. m=! д3 “ .2,м …=-
ч,…=  “ Cе!"/. “32%* , " 2ече…,е Cе!"%L …едел, 
C%“ле %Cе!=ц,, %2меч=л%“ь 3"ел,че…,е =мCл,23-
д/ C%2е…ц,=л= …= “2%!%…е %K%,. C%л3ш=!,L. }2%, 
C%-",д,м%м3,  "л е2“  %2!=›е…,ем 3л3чше…,  
*!%"%“…=K›е…,  " ƒ%…е ,шем,, " Cе!"/е “32*, 
C%“ле %Cе!=ц,,, *%2%!%е ƒ=2ем Cл="…% Cе!е!=“2=е2 
" !=ƒ",2,е лег*%г% г,Cе!Cе!-3ƒ,%……%г% “,…д!%м= 
"“лед“2",е !=ƒ",2,  "=ƒ%ге……%г% %2е*= г%л%"…%г% 
м%ƒг=, "/ƒ/"=ю?ем3 3г…е2е…,е -3…*ц,%…=ль…%L 
=*2,"…%“2, г%л%"…%г% м%ƒг=. pег,“2!=ц,  д=ль…еL-
шег% 3"ел,че…,  л=2е…2…%“2, C,*%" N30 , p45 , 
“…,›е…,е =мCл,23д/ *%мCле*“= N20-P23 *=* …= 
“2%!%…е C%!=›е……%г%, 2=* , …= “2%!%…е *л,…,че-
“*, ,…2=*2…%г% C%л3ш=!,  * *%…ц3 2-L …едел,, 
"е!% 2…%, 2=*›е C%д2"е!›д=е2 .23 2е%!,ю. Š%ль*% 
* *%…ц3 3-L …едел, C%“ле %Cе!=ц,,, Kл=г%д=! , 
C%д*люче…,ю *%мCе…“=2%!…/. ме.=…,ƒм%", "е!%-
 2…ее, *%лл=2е!=ль…%г% *!%"%“…=K›е…,  C!%,“.%-
д,2 …%!м=л,ƒ=ц,  %“…%"…/. C%*=ƒ=2елеL " ",де 
“…,›е…,  C%*=ƒ=2елеL л=2е…2…%“2, , 3"ел,че…,  
=мCл,23д/ C%2е…ц,=л= …= “2%!%…е C%!=›е…, . 
o!, .2%м …= “2%!%…е *л,…,че“*, ,…2=*2…%г% C%-
л3ш=!,  C%*=ƒ=2ел, л=2е…2…%“2, K/л, "/ше, = 
C%*=ƒ=2ел, =мCл,23д/ # …,›е C% “!="…е…,ю “ 
г!3CC%L *%…2!%л , ч2% “",де2ель“2"3е2 %K &,“2%-
?е…,,[ *%мCе…“=2%!…%г% !еƒе!"=.
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ÐÎËÜ CHLAMIDIA PNEUMONIAe È TNF-α� Â ÄÅÑÒÀÁÈËÈÇÀÖÈÈ 
ÀÒÅÐÎÑÊËÅÐÎÒÈ×ÅÑÊÎÉ ÁËßØÊÈ Ó ×ÅËÎÂÅÊÀ

Ï.Â. Ïèãàðåâñêèé, Ñ.Â. Ìàëüöåâà, Â.À. Ñíåãîâà, Í.Ã. Äàâûäîâà, Î.Ã. ßêîâëåâà, Ð.À. Âîðîæáèò
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Öåëü èññëåäîâàíèÿ: “!="…,2ель…%е ,““лед%"=…,е “%де!›=…,  uko , TNF-α " …е“2=K,ль…/. , “2=K,ль-
…/. =2е!%“*ле!%2,че“*,. C%!=›е…, . 3 чел%"е*= , %це…*= ,. !%л, " C!%це““е де“2=K,л,ƒ=ц,, =2е!%“*ле!%-
2,че“*%L Kл ш*,. Ìàòåðèàëû è ìåòîäû: h““лед%"=л, 50 %K!=ƒц%" 2*=…, =%!2/, C%л3че……/. %2 м3›ч,… 
61@7 ле2, 3ме!ш,. %2 haq. bе!,-,*=ц,ю …е“2=K,ль…/. C!%г!е““,!3ю?,. =2е!%“*ле!%2,че“*,. Kл ше* 
C!%"%д,л,, ,“C%льƒ3  г,“2%л%г,че“*%е %*!=ш,"=…,е Oil Red O , гем=2%*“,л,… l=Lе!=. uko "/ "л л, 
д"3м  ме2%д=м,: “ ,“C%льƒ%"=…,ем м%…%*л%…=ль…/. =…2,2ел C!%2," Chlamydia pneumoniae , C% м%д,-,ц,-
!%"=……%м3 ме2%д3 p%м=…%"“*%г%-c,мƒе. nC!еделе…,е TNF-α  K/л% %“3?е“2"ле…% "/“%*%ч3"“2",2ель…/м 
д"3.“23Cе…ч=2/м “2!еC2=",д,…-K,%2,…%"/м ме2%д%м. ̀ …=л,ƒ !еƒ3ль2=2%" C!%"%д,л“  “ C%м%?ью “"е2%"%г% 
м,*!%“*%C= &Leica[ DM  2500 , *%мCью2е!…%L C!%г!=мм/ &Leica Application Suit Version 3.4.0[. Ðåçóëü-
òàòû: b  …е“2=K,ль…/. =2е!%“*ле!%2,че“*,. C%!=›е…, . " %д…,. , 2е. ›е ƒ%…=. , *ле2%ч…/. 2,C=., “%-
“2="л ю?,. "%“C=л,2ель…/е ,…-,ль2!=2/, = 2=*›е " гл=д*%м/шеч…/. *ле2*=. C%*!/ш*, .2,. Kл ше* "/-
 "л ю2“  %д…%"!еме……%  uko ,  м%?…/L C!%"%“C=л,2ель…/L ц,2%*,… TNF-α. b  “2=K,ль…/. C%!=›е…, . 
…, "…32!,-, …, "…е*ле2%ч…%L .*“C!е““,, .2%г% ц,2%*,…= …е …=Kлюд=л%“ь. Çàêëþ÷åíèå: m= -%!м,!%"=…,е 
…е“2=K,ль…%L Kл ш*, K%льш%е "л, …,е м%›е2 %*=ƒ/"=2ь “%че2=……%е деL“2",е uko , TNF-α, “C%“%K“2"3  
!=ƒ",2,ю " “%“3д,“2%L “2е…*е ,мм3…%"%“C=л,2ель…%г% C!%це““=. o%2е…ц,=ль…/L ме.=…,ƒм 3“,л,"=ю?ег% 
деL“2",  …= 2 ›е“2ь ƒ=K%ле"=…,  м%›е2 K/2ь “" ƒ=… “ C! м/м ,л, *%“"е……/м "л, …,ем ,…-е*ц,,, *=* …= 
C%"!е›де…,е “%“3д,“2%L “2е…*,, 2=* , …= 3“,ле…,е C!%д3*ц,, C!%"%“C=л,2ель…/. ц,2%*,…%" *ле2*=м,, *%-
2%!/е 3ч=“2"3ю2 " де“2=K,л,ƒ=ц,, C%*!/ш*, Kл ш*,.
Êëþ÷åâûå ñëîâà: =2е!%“*ле!%ƒ, …е“2=K,ль…=  Kл ш*=, .л=м,д,  C…е"м%…, , -=*2%! …е*!%ƒ= %C3.%л, 
=ль-=, ,мм3…%"%“C=л,2ель…/е !е=*ц,, " “%“3д,“2%L “2е…*е.

Research objective: The aim of this work was a comparative study of the contents of the Chlamydia pneumoniae 
and TNF-α in the unstable and stable atherosclerotic lesions in humans and their role in the destabilization of ath-
erosclerotic plaques. Material and methods:  Investigated 50 aortic tissue samples received from 61 @ 7 years men 
who died from coronary heart disease. Verification of unstable progressive atherosclerotic plaques was conducted 
using histological staining Oil Red O and hematoxylin Mayer. Chlamydia pneumoniae identified in two ways: by 
using monoclonal antibodies and by modified Romanowski-Giemsa. Determination of TNF-α was made highly 
sensitive two-stage biotin-streptavidin method. Analysis of the results was carried out using a light microscope Leica 
DM  2500 and computer program &Leica Application Suite Version 3.4.0[. Results: In unstable atherosclerotic le-
sions in the same areas and cell types that make up the inflammatory infiltrates, as well as in cells smooth muscle cells 
of these plaques are detected simultaneously Chlamydia pneumoniae and powerful inflammation cytokine TNF-α. 
In stable lesions intra- and extracellular expression of this cytokine is not detected. Conclusion: On the forma-
tion of unstable plaques a large impact could have the combined effect of Chlamydia pneumoniae and TNF-α, 
contributing to the development of the immunoinflamatory process in the vascular wall. Potential mechanism for 
strengthening action on the severity of the disease may be associated with direct or indirect influence of infection, as 
damage to the vascular wall, and increased production of proinflammatory cytokines cells, which are involved in the 
destabilization of plaque.
Key words: atherosclerosis,   unstable plaque, Chlamydia pneumoniae,   tumor necrosis factor-α immune in-
flammatory reactions in vessel wall.
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Ââåäåíèå. b …=“2% ?ее "!ем  ,мею2“  д%*=-
ƒ=2ель“2"= " C%льƒ3 C!,ч,……%-“лед“2"е……%L “" ƒ, 
ме›д3 .!%…,че“*%L Chlamydia pneumoniae ,…-е*-
ц,еL (uko) , =2е!%“*ле!%ƒ%м [1$3]. o%*=ƒ=…%, 
ч2% uko ,г!=ю2 "=›…3ю !%ль " !=ƒ",2,, "%“C=-
л,2ель…/. , ,мм3…%л%г,че“*,. C!%це““%" , м%г32 
,…,ц,,!%"=2ь =2е!%ге…еƒ. }2%2 "%ƒK3д,2ель %K…=!3-
›,"=е2“  " =2е!%“*ле!%2,че“*,. Kл ш*=. , …= “ег%д-
… ш…,L м%ме…2 2%ч…% ,ƒ"е“2…%, ч2% %… м%›е2 "/-
ƒ"=2ь “л%›…/L *%мCле*“ ме“2…/. "%“C=л,2ель…/. , 
,мм3…%л%г,че“*,. !е=*ц,L " “%“3д,“2%L “2е…*е [4]. 
rд=л%“ь 3“2=…%",2ь, ч2% uko м%г32 "*люч=2ь“  " 
=2е!%ге…еƒ …= !=ƒл,ч…/. “2=д, . C!%це““= , !=“-
“м=2!,"=ю2“  *=* "=›…/L -=*2%! %K%“2!е…,  haq 
, !=ƒ",2,  %“2!%г% ,…-=!*2= м,%*=!д= C!, "/“%*%м 
2,2!е =…2,.л=м,д,=ль…/. =…2,2ел " *!%", [1, 5]. 
nд…=*% д=……/е л,2е!=23!/ % "%ƒм%›…%м 3ч=“2,, 
%Kл,г=2…/. C=!=ƒ,2%" " C!%це““е де“2=K,л,ƒ=ц,, 
=2е!%“*ле!%2,че“*%L Kл ш*, 3 чел%"е*= C!=*2,че-
“*, %2“32“2"3ю2. n2“32“2"3ю2 , “"еде…,  % "%ƒ-
м%›…%м "л, …,, ,…-е*ц,%……/. =ге…2%" …= !=ƒ",-
2,е *%…*!е2…/. ме.=…,ƒм%" ,мм3…%"%“C=л,2ель…/. 
!е=*ц,L " “%“3д,“2%L “2е…*е. b ч=“2…%“2,, …= =*2,-
"=ц,ю “,…2еƒ= C!%"%“C=л,2ель…/. ц,2%*,…%" л,м-
-%ц,2=м,, м=*!%-=г=м, , д!3г,м, *ле2*=м, "%“C=-
л,2ель…%г% %ч=г=. hƒ"е“2…%, ч2% =*2,"=ц,  “,“2ем/ 
ц,2%*,…%" 3 K%ль…/. =2е!%“*ле!%ƒ%м  "л е2“  м=!-
*е!%м C!%г!е““,!%"=…,  ƒ=K%ле"=…,  “ "%"лече…,ем 
" C=2%ге…еƒ …%"/. “%“2="л ю?,. [6]. q .2%L 2%ч*, 
ƒ!е…,  K%льш%L ,…2е!е“ C!ед“2="л е2 -=*2%! …е-
*!%ƒ= %C3.%л,-=ль-= (TNF-α), *%2%!/L  "л е2“  
м%?…/м CлеL%2!%C…/м ц,2%*,…%м “ …е“*%ль*,м, 
*ле2%ч…/м, -3…*ц, м,. n… ,г!=е2 !%ль " "%“C=ле-
…,, , ,…,ц,,!%"=…,, ƒ=K%ле"=…,L *%!%…=!…/. =!-
2е!,L. a,%л%г,че“*3ю !%ль TNF-α =ль-= %це…,"=-
ю2 *=* "ед3?3ю * C!%г!е““,, %“л%›…е…,L C!, !=ƒ-
",2,, =2е!%“*ле!%ƒ=, …е“2=K,ль…%L “2е…%*=!д,, , 
*%!%…=!…/. !е“2е…%ƒ%" [7]. qч,2=е2“ , ч2% TNF-α 
,г!=е2 !%ль " ,…д3*ц,, =C%C2%ƒ= , %Kл=д=е2 ,мм3-
…%м%д3л,!3ю?,м, “"%L“2"=м, [8]. d% …=“2% ?ег% 
"!еме…, K/л% ,ƒ"е“2…%, ч2% TNF-α C!%д3ц,!3е2“  
C!е,м3?е“2"е……% м%…%ц,2=м,/м=*!%-=г=м,, .…д%-
2ел,=ль…/м, , 23ч…/м, *ле2*=м, [6]. 

d=……/е %K %д…%"!еме……%м %K…=!3›е…,, " “2е…-
*е =!2е!,L uko , TNF-α , % ,. !%л, …= -%!м,-
!%"=…,е …е“2=K,ль…%L =2е!%“*ле!%2,че“*%L Kл ш*, 
3 чел%"е*= " м,!%"%L л,2е!=23!е %2“32“2"3ю2.

Öåëü èññëåäîâàíèÿ: “!="…,2ель…%е ,““лед%"=-
…,е “%де!›=…,  uko , TNF-α " …е“2=K,ль…/. 
, “2=K,ль…/. =2е!%“*ле!%2,че“*,. C%!=›е…, . 3 
чел%"е*= , %це…*= ,. !%л, " C!%це““е де“2=K,л,-
ƒ=ц,, =2е!%“*ле!%2,че“*%L Kл ш*,. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. l=2е!,-
=л%м ,““лед%"=…,  C%“л3›,л, 12 =32%C“,L, C%л3-

че……/. %2 м3›ч,… 61@7 ле2, 3ме!ш,. %2 %“2!%L 
“е!деч…%-“%“3д,“2%L …ед%“2=2%ч…%“2, =2е!%“*ле!%-
2,че“*%L .2,%л%г,,. nK ƒ=2ель…/м 3“л%",ем дл  
%2K%!= м=2е!,=л=  "л л%“ь %2“32“2",е 2 ›ел/., 
“%C32“2"3ю?,. ƒ=K%ле"=…,L, “C%“%K…/. %*=ƒ/"=2ь 
"%ƒдеL“2",е …= ,мм3…%л%г,че“*3ю !е=*2,"…%“2ь.

h““лед%"=л, “егме…2/ =%!2/ (,ƒ !=L%…= д3г,, 
г!3д…%г% , K!юш…%г% %2дел%") # "“ег% 50 %K-
!=ƒц%" 2*=…,.

h““ече……/е *3“%ч*, -,*“,!%"=л, " 4% ƒ=-
K3-е!е……%м C=!=-%!м=льдег,де. hмм3…%м%!-
-%л%г,че“*%е , м,*!%“*%C,че“*%е ,““лед%"=…,е 
C!%"%д,л, …= C=!=-,…%"/. , *!,%“2=2…/. “!еƒ=. 
2%л?,…%L 4$6 м*м.

dл  "е!,-,*=ц,, 2,C%" =2е!%“*ле!%2,че“*,. 
C%!=›е…,L, “ целью %2K%!= …е“2=K,ль…/., %Kл=-
д=ю?,. C!,ƒ…=*=м, C!%г!е““,!3ю?ег% !%“2= Kл -
ше*, C!%"%д,л, %*!=ш,"=…,е C!еC=!=2%" …= "/-
 "ле…,е л,C,д%" *!=“,2елем Oil Red O (&Dako[). 

nд…%"!еме……% "/ "л л, “2еCе…ь ,…-,ль2!=-
ц,, “%“3д,“2%L “2е…*, м%…%…3*ле=!=м, “ C%м%-
?ью %*!=ш,"=…,  “!еƒ%" гем=2%*“,л,…%м l=Lе!= 
“ д%*!=“*%L "%д…%-“C,!2%"/м !=“2"%!%м .%ƒ,…=.

b ,““лед%"=…,, C!,ме… л,“ь ме2%д/, …=C!="-
ле……/е …= %K…=!3›е…,е uko " “2е…*е =!2е!,L: 
=) ,мм3…%Cе!%*“,д=ƒ…/L ме2%д (м%…%*л%…=ль…/е 
=…2,2ел= C!%2," Chlamydia pneumoniae &GenWay[, 
50 м*г/мл); K) г,“2%л%г,че“*,L ме2%д # 
2*=…ь -,*“,!%"=л, " 2ече…,е “32%* " ›,д*%“2, 
x2,"е, ƒ=л,"=л, " C=!=-,… , “!еƒ/ 2%л?,…%L 
3$4 м*м %*!=ш,"=л, =ƒ3! II-.%ƒ,…%м C% ме2%д3 
p%м=…%"“*%г%$c,мƒ/. o%д ,мме!“,еL .леме…-
2=!…/е "*люче…,  .л=м,д,L C!,%K!е2=ю2 *!=“-
…%- -,%ле2%"/L ц"е2, = !е2,*3л !…/е 2ельц= C%-
!=›е……%L *ле2*, # “,…,L,  д!% *ле2%* # K%!-
д%"%--,%ле2%"/L , ,. ц,2%Cл=ƒм= # г%л3K%L. 
jле2%ч…/е "*люче…,  C=!=ƒ,2%" C!, м,*!%“*%C,, 
…=.%д 2 " ",де “*%Cле…,L (*%л%…,L) " ц,2%Cл=ƒме 
"%*!3г  д!= C%!=›е……%L *ле2*,, л,K% %…, м%г32 
!=“C%л=г=2ь“  " ц,2%Cл=ƒме *ле2*, д,--3ƒ…%.

dл  %C!еделе…,  TNF-α " *ле2%ч…/. , "…е*ле-
2%ч…/. “2!3*23!=. …е“2=K,ль…/. , “2=K,ль…/. =2е-
!%“*ле!%2,че“*,. C%!=›е…,L K/л% %“3?е“2"ле…% ,м-
м3…%г,“2%.,м,че“*%е ,““лед%"=…,е "/“%*%ч3"“2",-
2ель…/м д"3.“23Cе…ч=2/м “2!еC2=",д,…-K,%2,…%"/м 
ме2%д%м. q .2%L целью ,“C%льƒ%"=л, м%…%*л%…=ль-
…/е =…2,2ел= * TNF-α (*л%… 28401, " *%…це…2!=ц,, 
50м*г/мл, &SIGMA[). o!%д3*2 !е=*ц,, "/ "л л, “ 
C%м%?ью г%2%"%г% …=K%!= !е=ге…2%" &R&D Systems[ 
(Cell & Tissue Staining Kit, HRP-DAB System). d%-
*!=ш,"=…,е  де! %“3?е“2"л л, ме2,л%"/м ƒеле…/м 
(г%2%"/L !=“2"%! Methyl Green &Dako[).

o%л3че……/е C!еC=!=2/ ,““лед%"=л, " “"е2%"%м 
м,*!%“*%Cе &Leica[ DM 2500. l,*!%-%2%г!=-,, 
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TASTE RECEPTORS TO BITTER TASTE 
IN THE BRONCHIAL ASTHMA

V.N. Mineev, A.A. Kuzikova, M.A. Nyoma

Pavlov First St. Petersburg State Medical University, St. Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г. 

j  …=“2% ?ем3 "!еме…, "/ "ле…= .*“C!е““,  "*3“%"/. !ецеC2%!%" * г%!ь*%м3 "*3“3 " !е“C,!=2%!…%L 
“,“2еме (" ч=“2…%“2,, …= гл=д*%м/шеч…/. *ле2*=. K!%….%" чел%"е*=, …= .C,2ел,=ль…/. *ле2*=. лег*,.), 
= 2=*›е …= л,м-%ц,2=., м=*!%-=г=., 23ч…/. , д!3г,. *ле2*=..  b% м…%г%м -3…*ц,  .2,. !ецеC2%!%" 
* г%!ь*%м3 "*3“3 (TAS2R) C%*= %“2=е2“  …е “…%L. nK“3›д=ю2“  "%ƒм%›…/е C32, 3ч=“2,  TAS2R-
“,г…=ль…%L “,“2ем/ " C=2%ге…еƒе K!%….,=ль…%L =“2м/. p=““м=2!,"=е2“  3ч=“2,е TAS2R " гл=д*%м/-
шеч…%L !ел=*“=ц,, K!%….%",  ,…г,K,!%"=…,, C!%д3*ц,, мед,=2%!%" "%“C=ле…, . TAS2R .*“C!е““,!%"=…/ 
…= C%д",›…/. !е“…,ч*=. .C,2ел,=ль…/. *ле2%* K!%….%" чел%"е*=, C!,д="=  ,м .ем%“е…“%!…/е “"%L“2"=. 
m=л,ч,е TAS2R-“,г…=ль…%L “,“2ем/ " !е“…,ч*=. C!,д=е2 ,м ="2%…%м…%“2ь " %2…%ше…,, %C!еделе-
…,  "!ед%…%“…%г% “,г…=л= (г%!ь*%L “3K“2=…ц,,) “ C%“лед3ю?еL .л,м,…=ц,еL .2,м, ›е *ле2*=м, .2%L 
%C=“…%L “3K“2=…ц,,. hƒ3ч=е2“  !%ль TAS2R " м3*%ц,л,=!…%м *л,!е…“е, "/!=K%2*е %*“,д= =ƒ%2= (NO), 
C! м%м =…2,K=*2е!,=ль…%м .--е*2е, ,…д,",д3=ль…%L C!ед!=“C%л%›е……%“2, * !е“C,!=2%!…%L ,…-е*ц,,. 
nK“3›д=е2“  "%ƒм%›…%е 3ч=“2,е TAS2R " C=2%ге…еƒе "%“C=ле…,  …= 3!%"…е "е!.…,. д/.=2ель…/. C32еL, 
C!е›де "“ег% C!, !,…%“,…3“,2е. d=ль…еLш=  !=ƒ!=K%2*= C!%Kлем/ “3л,2 %2*!/2,  *=* " %Kл=“2, !=ƒ-
!=K%2*, …%"/. ле*=!“2"е……/. C%д.%д%" C!, K!%….,=ль…%L =“2ме, 2=* , " %Kл=“2, C%…,м=…,  …= …%"%м 
3!%"…е ед,…/. -3…д=ме…2=ль…/. C!%це““%", *%2%!/е ле›=2 " %“…%"е !=ƒ…%%K!=ƒ…%L C=2%л%г,,, “" ƒ=……%L 
“ д!е"…еLшеL ƒ=?,2…%L “е…“%!…%L “,“2ем%L # "*3“%"%L.
Êëþ÷åâûå ñëîâà: "*3“%"/е !ецеC2%!/,  !ецеC2%!/ * г%!ь*%м3 "*3“3, TAS2R, K!%….,=ль…=  =“2м=,  K!%…-
.%д,л=2=ц, ,  C%д",›…/е !е“…,ч*, .C,2ел,=ль…/. *ле2%*,  K!%….,,  м3*%ц,л,=!…/L *л,!е…“,  !,…%“,…3“,2.

To date,   the expression of bitter taste receptors in the respiratory system (in particular, on the human smooth 
muscle cells of bronchi, on the epithelial cells of the lungs), as well as on lymphocytes, macrophages, mast 
cells and other cells. In many ways, the function of these receptors to bitter taste (TAS2R) is not yet clear. 
Possible ways of involvement of the TAS2R-signaling system in the pathogenesis of bronchial asthma are 
discussed. The involvement of TAS2R in the bronchi smooth muscle relaxation, inhibition of the production 
of inflammatory mediators is considered. TAS2R is expressed on mobile cilia of human bronchial epithelial 
cells, giving them chemosensory properties. The presence of the TAS2R-signaling system in the cilia gives 
them autonomy regarding the identification of a harmful signal (bitter substance) followed by the elimination 
of this dangerous substance by these cells. 
The role of TAS2R in mucociliary clearance, production of nitric oxide (NO), a direct antibacterial effect, an 
individual predisposition to respiratory infection is studied. Possible involvement of TAS2R in the pathogen-
esis of inflammation at the level of the upper respiratory tract, especially in rhinosinusitis, is discussed. Further 
development of the problem promises discoveries, both in the development of new therapeutic approaches in 
bronchial asthma, and in the understanding at a new level of the common, fundamental processes that underlie 
the diverse pathology associated with the oldest protective sensory system # the gustatory system. 
Key words: taste receptors, receptors for bitter taste, TAS2R, bronchial asthma, bronchodilation, mobile cilia 
of epithelial cells, bronchi, mucociliary clearance, rhinosinusitis.
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Ââåäåíèå. mе%K/ч…%“2ь …е 2%ль*% …=ƒ"=…,  “2=-
2ь,, …% , C!%Kлем/ “" ƒ=…= “ 2ем …е%K/ч…/м -=*2%м, 
*%2%!/L %K…=!3›,л, * “"%ем3 3д,"ле…,ю =ме!,-
*=…“*,е 3че…/е [1], "/ "ле…= .*“C!е““,  "*3“%"/. !е -
цеC2%!%" * г%!ь*%м3 "*3“3 " !е“C,!=2%!…%L “,“2еме 
(" ч=“2…%“2,, …= гл=д*%м/шеч…/. *ле2*=. K!%….%" 
чел%"е*=). 

j …=“2% ?ем3 "!еме…, %C,“=…= .*“C!е““,  "*3-
“%"/. !ецеC2%!%" * г%!ь*%м3 "*3“3 …= .C,2ел,-
=ль…/. *ле2*=. лег*,., = 2=*›е …= л,м-%ц,2=., 
м=*!%-=г=., 23ч…/. , д!3г,. *ле2*=., ч2% 3*=ƒ/-
"=е2 …= 3ч=“2,е .2,. !ецеC2%!%", " ч=“2…%“2,, " 
м/шеч…%L !ел=*“=ц,,, ,…г,K,!%"=…,, C!%д3*ц,, 
мед,=2%!%" "%“C=ле…,  [2, 3].

h““лед%"=…, , *=“=ю?,е“  "%ƒм%›…%L !%л, !е-
цеC2%!%" * г%!ь*%м3 "*3“3 (TAS2R) C!, K!%….,=ль-
…%L =“2ме ед,…,ч…/ ("“ег% д"=), %д…=*% ,мею?,е“  
.*“Cе!,ме…2=ль…/е д=……/е , 2е ед,…,ч…/е !=K%2/ 
…= *л,…,че“*%м м=2е!,=ле 3 де2еL , "ƒ!%“л/., C%-
ƒ"%л ю2 …=ме2,2ь "%ƒм%›…/е C=2%ге…е2,че“*,е C32, 
3ч=“2,  !ецеC2%!%" TAS2R C!, .2%м ƒ=K%ле"=…,,. 
o%…,м=…,е .2,. C32еL , %“%Kе……% ,де  % “%ƒд=…,, " 
K3д3?ем …%"%г% *л=““= K!%….%д,л=2=2%!%" …= %“…%"е 
=г%…,“2%" TAS2R !ецеC2%!%" C!ед“2="л е2 *=* …=-
3ч…/L, 2=* , C!=*2,че“*,L ,…2е!е“ дл  *л,…,ц,“2%".

b% м…%г%м -3…*ц,  .2,. !ецеC2%!%" * г%!ь*%-
м3 "*3“3 (TAS2R) C%*= %“2=е2“  …е “…%L, .%2 , C% 
м…е…,ю Stephen B. Liggett [4] "/ "ле……/е “"%L“2"= 
!ецеC2%!%" TAS2R (%C%“!ед3ю2 K!%….%д,л=2=ц,ю), 
“%C! ›е……/. “ G-Kел*=м,, C%ƒ"%л ю2 “%ƒд=2ь …%"/L 
*л=““ K!%….%д,л=2=2%!%", K%лее м%?…/., чем β2-
=г%…,“2/ дл  лече…,  K!%….,=ль…%L =“2м/ (a`) , 
.!%…,че“*%L %K“2!3*2,"…%L K%леƒ…, лег*,.. 

pецеC2%! * г%!ь*%м3 "*3“3 (TAS2R) !=“C%ƒ…=е2 
“=м/е !=ƒ…%%K!=ƒ…/е г%!ь*,е “%ед,…е…, , "*люч=  

C!,!%д…/е !=“2,2ель…/е (.,…,…, *%л.,ц,…, L%.,мK,…, 
“2!,.…,…) , “,…2е2,че“*,е =ге…2/, ,“C%льƒ3ем/е " 
…=“2% ?ее "!ем  дл  лече…,  ! д= ƒ=K%ле"=…,L (…=-
C!,ме!, .л%!%.,…, д=C“%…, -л3-е…=м%"=  *,“л%2= [4]. 

q" ƒ/"=…,е г%!ь*,. “3K“2=…ц,L “ !ецеC2%!%м 
TAS2R C!,"%д,2 * ег% *%…-%!м=ц,%……/м ,ƒме…е-
…, м , “%C! ›е…,ю “ ге2е!%2!,ме!…/м G-Kел*%м, 
ег% =*2,"=ц,,, ч2% "еде2 * д,““%ц,=ц,, G-Kел*= …= 
Gα-“3KAед,…,ц3 г=“2д3ц,… , Gβ3/Gγ13 “3KAед,…,-
ц/. Gβ3/Gγ13 “3KAед,…,ц/ =*2,",!3ю2 -%“-%л,-
C=ƒ3 qβ2, *%2%!=  г,д!%л,ƒ3е2 -%“-=2,д,л,…%ƒ,2-
4,5-K,“-%“-=2 д% ,…%ƒ,2%л-1,4,5-2!,-%“-=2= , д,=-
ц,лгл,це!%л= [5]. h…%ƒ,2%л-1,4,5-2!,-%“-=2 (IP3) 
“2,м3л,!3е2 "/“"%K%›де…,е ,%…%" *=льц,  Ca2+ 
,ƒ "…32!,*ле2%ч…/. деC%, деL“2"3  …= !ецеC2%!/ 
IP3R .…д%Cл=ƒм=2,че“*%г% !е2,*3л3м= [5]. b/“"%-
K%›де…,е ,%…%" *=льц,  Ca2+ "/ƒ/"=е2 %2*!/2,е 
*=льц,L-=*2,",!3ем/. *=л,е"/. *=…=л%" K%льш%L 
C!%"%д,м%“2, (bjq=-*=…=л%") , C%“лед3ю?3ю г,-
Cе!C%л !,ƒ=ц,ю мемK!=…/, ч2% C!,"%д,2 * !ел=*-
“=ц,, гл=д*%L м3“*3л=23!/ K!%….%" [5]. 

j …=“2% ?ем3 "!еме…, %C,“=…/ 25 “3K2,C%" 
(C% …е*%2%!/м д=……/м 29 “3K2,C%" [6]) !ецеC-
2%!%" TAS2R [7]. m= гл=д*,. м/шц=. K!%….%" 
чел%"е*= …=,K%лее "/!=›е…= .*“C!е““,  3 “3K-
2,C%" !ецеC2%!= TAS2R (TAS2R10, TAS2R14 
, TAS2R31 # ч,“л%"/е %K%ƒ…=че…,  C% …%"%L 
…%ме…*л=23!е “%%2"е2“2"3ю?,. ге…%" (http://www.
genenames.org)). 

o!,"%д,м м%д,-,ц,!%"=……3ю 2=Kл,ц3 (д=…-
…/е, C%л3че……/е “ C%м%?ью RT-PCR), " *%-
2%!%L %2!=›е…= .*“C!е““,  мpmj !=ƒл,ч…/. 
!ецеC2%!%" * г%!ь*%м3 "*3“3 …= гл=д*,. м/ш-
ц=. K!%….%" " “!="…е…,, “ .*“C!е““,еL мpmj 
β2-=д!е…%!ецеC2%!%" (2=Kл,ц=) [1].

Š=Kл,ц=
Ýêñïðåññèÿ ìÐÍÊ ðàçëè÷íûõ ðåöåïòîðîâ ê ãîðüêîìó âêóñó TAS2R íà ãëàäêîìûøå÷íûõ 

êëåòêàõ áðîíõîâ â ñðàâíåíèè ñ ýêñïðåññèåé ìÐÍÊ β2-àäðåíîðåöåïòîðîâ (ìîäèôèöèðîâàíà èç [1])

мpmj  TAS2R …= 
гл=д*%м/шеч…/. *ле2*=. 

K!%….%"

q%%2…%ше…,е мpmj  
!ецеC2%!%" TAS2R 

, β2-=д!е…%!ецеC2%!%"

мpmj  TAS2R …= 
гл=д*%м/шеч…/. *ле2*=. 

K!%….%"

q%%2…%ше…,е мpmj  
!ецеC2%!%" TAS2R 

, β2-=д!е…%!ецеC2%!%"
TAS2R10 3,96 TAS2R42 0,26
TAS2R14 3,51 TAS2R46 0,25
TAS2R31 3,41 TAS2R1 0,17
TAS2R5 1,76 TAS2R8 0,15
TAS2R4 1,45 TAS2R39 mе %K…=!3›е…/
TAS2R19 1,37 TAS2R43 mе %K…=!3›е…/
TAS2R3 0,83 TAS2R7 mе %K…=!3›е…/
TAS2R20 0,71 TAS2R 40 mе %K…=!3›е…/
TAS2R45 0,70 TAS2R16 mе %K…=!3›е…/
TAS2R50 0,48 TAS2R38 mе %K…=!3›е…/
TAS2R30 0,31 TAS2R41 mе %K…=!3›е…/
TAS2R9 0,31 TAS2R60 mе %K…=!3›е…/
TAS2R13 0,26 β2-Àäðåíîðåöåïòîðû 1,0
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,ƒ *люче"/. ме.=…,ƒм%" -%!м,!%"=…,  "%“C=л,-
2ель…/. , “2!3*23!…/. ,ƒме…е…,L K!%….%" , д=›е 
!=ƒ",2,  -=!м=*%2е!=Cе"2,че“*, …е*%…2!%л,!3е-
м%г% 2ече…,  K%леƒ…, [14].

`"2%!/ [13] C%*=ƒ=л,, ч2% г%!ь*,е “%ед,…е-
…, , 2=*,е *=* де…=2%…,3м, 23L%… (=*2,",!3е2 
TAS2R14), “=л,ц,… (=*2,",!3е2 T2R16), .,…,…, 
…,*%2,…, =*2,",!3  TAS2R-“,г…=ль…3ю “,“2е-
м3, C%"/ш=л, "…32!,*ле2%ч…%е “%де!›=…,е Ca+2 

[Ca+2]i " !е“…,ч*=.. o!,ме…е…,е де…=2%…,3м= 
C!,"%д,л% * 3ч=?е…,ю K,е…,  !е“…,че* (C!,Kл,-
ƒ,2ель…% …= 25%) [13]. 

dел=е2“  ,…2е!е“…/L "/"%д [13] % 2%м, ч2% 
…=л,ч,е TAS2R-“,г…=ль…%L “,“2ем/ " !е“…,ч*=. 
C!,д=е2 ,м ="2%…%м…%“2ь " %2…%ше…,, %C!еделе-
…,  "!ед%…%“…%г% “,г…=л= (г%!ь*%L “3K“2=…ц,,) 
“ C%“лед3ю?еL .л,м,…=ц,еL .2,м, ›е *ле2*=м, 
.2%L %C=“…%L “3K“2=…ц,,.

hме……% .2,м !е“…,ч*, %2л,ч=ю2“  %2 д!3г,. 
*ле2%*, " *%2%!/. K/л ,де…2,-,ц,!%"=… TAS2R-
“,г…=ль…/L C32ь, # …=ƒ=ль…/. , л=!,…ге=ль…/. 
.ем%“е…“%!…/. *ле2%*, Cе!ед=ю?,. “,г…=л " “%-
%2"е2“2"3ю?,е %2дел/ …е!"…%L “,“2ем/ [13]. 

e?е %д,… "=›…/L =“Cе*2 "%ƒм%›…%г% 3ч=“2,  
“Cец,-,че“*,. TAS2R " C=2%ге…еƒе a` # .2% 
,. 3ч=“2,е " C=2%ге…еƒе "%“C=ле…,  …= 3!%"…е 
"е!.…,. д/.=2ель…/. C32еL. pечь ,де2, C!е›де 
"“ег%, % !,…%“,…3“,2е, C!, *%2%!%м ,ƒ3че…,ем 
!%л, TAS2R ƒ=…,м=е2“  цел/L ! д ,““лед%"=2е-
леL [15$18]. mе2 …е%K.%д,м%“2, дл  *л,…,ц,“2= 
3Kе›д=2ь " …е!=ƒ!/"…%L “" ƒ, C=2%л%г,, "е!.…,. 
, …,›…,. д/.=2ель…/. C32еL, "*люч=  -%!м,-
!%"=…,е , C!%г!е““,!%"=…,е K!%….,=ль…%L =“2м/.

`“Cе*2/ 3*=ƒ=……%L C!%Kлем/ *=“=ю2“  2=*,. 
…=C!="ле…,L ,““лед%"=…,L, *=* 3ч=“2,е TAS2R, 
гл="…/м %K!=ƒ%м TAS2R38, .*“C!е““,!%"=……%г% " 
.C,2ел,, "е!.…,. д/ .=2ель…/. C32еL, " м3*%ц,-
л,=!…%м *л,!е…“е, "/!=K%2*е %*“,д= =ƒ%2= (NO), 
C! м%м =…2,K=*2е!,=ль…%м .--е*2е, ,…д,",д3=ль-
…%L C!ед!=“C%л%›е……%“2, * !е“C,!=2%!…%L ,…-е*-
ц,, [16].

o%*=ƒ=…%, ч2% !ецеC2%! * г%!ь*%м3 "*3“3 (-е-
…,л2,%*=!K=м,д3) TAS2R38 …= C%д",›…/. …=-
ƒ=ль…/. !е“…,ч*=. !=““м=2!,"=е2“  " *=че“2"е 
…еƒ=",“,м%г% -=*2%!= !,“*= дл  -%!м,!%"=…,  
!,…%“,…3“,2=, дл  лече…,  *%2%!%г% 2!еK3е2“  
%Cе!=2,"…%е "меш=2ель“2"% [17].

j“2=2,, 2=*›е K/л% C%*=ƒ=…%, ч2% ,ме……% .2%2 
!ецеC2%! TAS2R38 %K…=!3›е… …= мемK!=…=. …еL-
2!%-,л%", м%…%ц,2%" , л,м-%ц,2%" Cе!,-е!,че-

“*%L *!%", [19], C!,чем !ецеC2%!, " ч=“2…%“2,, =*-
2,",!3е2“  C!%д3*2%м, “е*!е2,!3ем/м Pseudomonas 
aeruginosa: 3-oxo-C12-HSL (N-(3-%*“%д%де*=…%,л)-
l-г%м%“е!,… л=*2%…), *%2%!/L  "л е2“  “,г…=ль-
…%L м%ле*3л%L " “,“2еме *%мм3…,*=ц,, K=*2е!,L 
&quorum sensing[, 3C%м …32%L "/ше.

b л,2е!=23!е %K“3›д=ю2“  "=!,=…2/ (C%л,-
м%!-,ƒм/) ге…= TAS2R38 “%%2"е2“2"3ю?ег% !е-
цеC2%!=, .*“C!е““,!%"=……%г% …= .C,2ел,, "е!.…,. 
д/.=2ель…/. C32еL, “ 2%ч*, ƒ!е…,  ,…д,",д3=ль-
…%L C!ед!=“C%л%›е……%“2, ,л, !еƒ,“2е…2…%“2, * 
!е“C,!=2%!…/м ,…-е*ц, м [20, 21].

hƒ"е“2…/е * …=“2% ?ем3 "!еме…, д=……/е C% 
3ч=“2,ю !ецеC2%!%" * г%!ь*%м3 "*3“3 TAS2R " C=-
2%ге…еƒе K!%….,=ль…%L =“2м/ %K%K?е…/ …= !,“3…*е.

Ðèñóíîê. b%ƒм%›…/е C32, 3ч=“2,  "*3“%"/. !ецеC2%!%" 
* г%!ь*%м3 "*3“3 (TAS2R) " C=2%ге…еƒе K!%….,=ль…%L 
=“2м/

Çàêëþ÷åíèå. g="е!ш=  %Kƒ%!, “лед3е2 “*=-
ƒ=2ь, ч2% =…=л,ƒ,!3ем=  %Kл=“2ь …=3ч…/. -=*2%", 
*=“=ю?,.“  …е%›,д=……%L !%л, "*3“%"/. !ецеC2%-
!%" (" д=……%м %Kƒ%!е 2%ль*% !ецеC2%!%" * г%!ь-
*%м3 "*3“3) %."=2/"=е2 , м%›е2 ,…2е!е“%"=2ь …е 
2%ль*% C3льм%…%л%г%", =лле!г%л%г%" [22], …% , 
*л,…,ц,“2%" д!3г,. “Cец,=ль…%“2еL. 

d=ль…еLш=  !=ƒ!=K%2*= C!%Kлем/ “3л,2 %2-
*!/2,  *=* " %Kл=“2, !=ƒ!=K%2*, …%"/. ле*=!-
“2"е……/. C%д.%д%" C!, K!%….,=ль…%L =“2ме [23], 
2=* , " %Kл=“2, C%…,м=…,  …= …%"%м 3!%"…е ед,-
…/. -3…д=ме…2=ль…/. C!%це““%", *%2%!/е ле›=2 
" %“…%"е !=ƒ…%%K!=ƒ…%L C=2%л%г,, [24], “" ƒ=……%L 
“ д!е"…еLшеL ƒ=?,2…%L “е…“%!…%L “,“2ем%L # 
"*3“%"%L [25]. 
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I j%лле*2," ="2%!%", 2017 г. 

0ель ,““лед%"=…, : ,ƒ3ч,2ь *л,…,*%-.C,дем,%л%г,че“*,е =“Cе*2/ !=“C!%“2!=…е……%“2, *=!д,%"=“*3-
л !…/. -=*2%!%" !,“*= “!ед, …=“еле…,  m%"г%!%д“*%L %Kл=“2,. m= %“…%"=…,, 1% C!%“Cе*2,"…%-
г% "/K%!%ч…%г% ,““лед%"=…,  K/л% %2%K!=…% 4578 !е“C%…де…2%" (2606 м3›ч,… , 1972 ›е…?,…/). 
b  *=че“2"е %C!%“…,*= ,“C%льƒ%"=…= “2=…д=!2…=  =…*е2= cmh0 ol (a!,2%" `.m.,  2003). q2=2,“2,-
че“*=  %K!=K%2*= д=……/. C!%"еде…= C!, C%м%?, C!%г!=мм/ STATISTICA 10,  Stat Soft. k,це…ƒ,%…-
…/L …%ме! AGAR207F394525FA-6. q!ед, "“е. tp “2=2,“2,че“*, ƒ…=ч,м/е !=ƒл,ч,  "/ "ле…/ C% 
-=*2%!3 “%Kлюде…,  д,е2/ C!, t=7,27 (!<0,0001) , t=-2,82 (!<0,0156) C!, %це…*е …е“%Kлюде…,  
д,е2/. bел,ч,…= ,…2е!*"=!2,ль…%г% !=ƒм=.= (interyuartile range # QR) C% д=……/м …еC=!=ме2!,че“*%L 
“2=2,“2,*, “%“2=",л= C!, %це…*е “%Kлюде…,  д,е2/ C% lе=28,8 (C!, 26,3$30,8) , lе=70,7 (C!, 
60,7$71,3) C!, %це…*е …е“%Kлюде…,  д,е2/. r“2=…%"ле…%,  ч2% “%Kлюде…,е д,е2/ K%лее .=!=*2е!…% дл  
›е…?,… " C!едел=. 30%. b  2% ›е "!ем  …е “%Kлюд=е2 д,е23 …еƒ=",“,м% %2 C%л= " C!едел=. 60$70% 
!е“C%…де…2%". d=……/L -=*2 " д=ль…еLшем …=шел %2!=›е…,е " ч=“2%2е д,“л,C,дем,, “!ед, …=“еле…, . 
o=!=ме2!,че“*,L =…=л,ƒ "/ ",л ƒ…=ч,2ель…/е !=ƒл,ч,  " ч=“2%2е 2=K=*%*3!е…,  “ 3че2%м ге…де!…/. 
!=ƒл,ч,L. Š=*,   …,*%гд= …е *3!,л, 62,4% !е“C%…де…2%" C!, t=4,91 (!<0,0004). o!, %це…*е 3C%2!еKле-
…,  "%д*, " *%л,че“2"е 50$100 мл ƒ…=ч,м%“2ь !=ƒл,ч,L “%“2=",л= C!, t=-3,56 (!<0,004). m=,K%лее 
"/“%*=  ƒ…=ч,м%“2ь ге…де!…/. !=ƒл,ч,L %2мече…= C!, %це…*е м%2,"=ц,, * 2!3д3 (›ел=…,е !=K%2=2ь). 
b  д=……%м “л3ч=е 13,3% ›е…?,… %2меч=е2 %2“32“2",е м%2,"=ц,, , …=л,ч,е 3ме!е……%L м%2,"=ц,, 34,5% 
(“%%2"е2“2"е……% l=13,3 C!, SD=4,3@3,7 , l=34,5 C!, SD=15,0@12,1). q!ед, м3›ч,… д=……/L C%-
*=ƒ=2ель !="е… “%%2"е2“2"е……% l=12,4  C!, SD=2,9@1,9 , l=31,5 C!, SD=15,2@13,2. Š=*,м %K-
!=ƒ%м,  3“2=…%"ле…%,  ч2% %2“32“2",е м%2,"=ц,, * 2!3д3 3 м3›ч,… K%лее "/!=›е…%,  чем 3 ›е…?,…. o!, 
%це…*е 3ме!е……%L …е3д%"ле2"%!е……%“2, %2…%ше…, м, " “емье "/ "ле…% ге…де!…%е !=ƒл,ч,е C!, t=2,64  
(!<0,0217). q!ед, ›е…?,… l=24,6% C!, SD=4,5@3,3; “!ед, м3›ч,… l=18,4% C!, SD=4,1@3,1. 
Š=*,м %K!=ƒ%м,  "/ "ле… K%лее "/“%*,L 3!%"е…ь 3ме!е……%L …е3д%"ле2"%!е……%“2ью " “емье 3 ›е…?,…. o% 
%“2=ль…/м C%*=ƒ=2ел м “2=2,“2,че“*, ƒ…=ч,м/е ге…де!…/е !=ƒл,ч,  %2“32“2"3ю2. o!%"еде……/L =…=л,ƒ 
…= K=ƒе *!,2е!,  …е“%гл=“,  д%*=ƒ/"=е2 "%ƒм%›…%е "л, …,е …= !=ƒ",2,е “е!деч…%-“%“3д,“2%L C=2%л%г,, 
3 …=“еле…,  2=*,. tp,  *=* %›,!е…,е,  2=K=*%*3!е…,е,  ƒл%3C%2!еKле…,е =л*%г%лем (…= -%…е %м%л%›е…,, 
д=……/. tp),  “емеL…/L “2=23“ (%“%Kе……% “%“2% …,е "д%"%“2,),  …е3д%"ле2"%!е……%“2ь !=K%2%L , “2!е““%". 
nд…=*%,  …=л,ч,е "/“%*%г% 3!%"…  %K!=ƒ%"=2ель…%г% це…ƒ= 3 …=“еле…,  C%ƒ"%л е2 =*2,"…% ,“C%льƒ%"=2ь 
&ш*%л/ г,Cе!2%…,*%"[ дл  2е.…%л%г,че“*%L ,…2е!"е…ц,, " *=че“2"е K=ƒ%"%г% “!ед“2"= Cе!",ч…%L C!%-
-,л=*2,*, `c , ег% %“л%›…е…,L.
Êëþ÷åâûå ñëîâà: "/K%!%ч…%е ,““лед%"=…,е,  -=*2%!/ !,“*= “е!деч…%-“%“3д,“2/. ƒ=K%ле"=…,L.
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To study clinical and epidemiological aspects of prevalence risk factors of cardiovascular diseases among the 
population of the Novgorod Region. It is 1% one-time sample survey which allows to obtain reliable estimates 
of health numerical parameters (eg,  true incidence,  the specific characteristics of identified diseases) among the 
population of a region,  which acts as the total population,  while studyiing only a part (sample). The results of 
the sample study were extrapolated to the general population to obtain the minimum and maximum values. 
Odds Ratio method was used as evidence-based healthcare method. During mathematical analysis the following 
methods were used: descriptive statistics; univariate and multivariate dispersion analysis; correlation and regression 
analysis based on the matrix method and multivariate analysis with a selection of regression equation model 
(in this case) and evaluation of the results based on a Gaussian distribution; multivariate statistical methods,  
including cluster and factor analysis. Statistical data processing was conducted using STATISTICA 10,  Stat 
Soft Programme,  License number AGAR207F394525FA-6. Among all risk factors,  statistically significant 
differences were found by a dieting factor when t=7,27 (!<0.0001) and t=-2,82 (!<0,0156) in cases of non-
dieting assessment. According to nonparametric statistics,  interquartile amplitude value (ICD) when following 
the diet was Me=28,8 (at 26,3$30,8) and Me=70,7 (at 60,7$71,3) in cases of not following the diet. It 
was found that dieting is more prevalent in women at around 30% range. Within 60$70% of the respondents 
regardless of gender do not follow the diet. This fact is further reflected in the frequency of dysli pidemia cases 
in the population. Parametric analysis revealed significant differences in the frequency of smoking,  taking into 
account gender differences. So,  62,4% of respondents never smoked at t=4,91 (!<0,0004). Non-parametric 
analysis showed that 59% of respondents have never smoked with  ICD value as=52,6$69,8. At the same 
time the maximum values   for this indicator were more than 80%. Attention is drawn to the high Gaussian 
density,  equal to 17.1. When evaluating vodka consumption at 50$100 ml amount,  the differences significance 
was at t=-3,56 (!<0,004). Non-parametric analysis showed that 50$100 ml of vodka is consumed by 12% 
of the population with the largest ICD=7,4$12,9,  and the Gaussian density value was only 5,5. The highest 
significance of gender differences is observed in the evaluation of work motivation. In this case,  13.3% of 
females state the lack of work motivation or moderate work motivation 34,5% (M=13,3,  with   SD=4,3@3,7 
and M=34,5 with SD=15,0@12,1 respectively). Among men,  this figure is at M=12,4  SD=2,9@1,9 and 
M=31,5 with   SD=15,2@13,2,  respectively. Non-parametric data on lack of motivation on a median value were 
11,  1 with ICD=9,3$16,9 among females; Me=12,7 with   ICD=11,5$15,0 among males and largest Gaussian 
density of 3.5,  respectively. In the second parameter,  according to nonparametric data estimation,  there is a 
fair motivation on the median: 31,7 with ICD=18,6$51,4  among females (Gaussian density was 32,8),  and 
Me=33,7 with ICD=14,6$47,4  (Gaussian density 32,7) among males,  respectively. Thus,  it was found 
that the lack of work motivation in males was more pronounced than in females. When assessing moderate 
dissatisfaction with family relations,  a gender difference in t=2,64  (!<0,0217) was revealed. Among females,  
M=24,6% with SD=4,5@3,3; among males M=18,4% with   SD=4,1@3,1. Non-parametric analysis showed 
that dissatisfaction with family relations among females was Me=25,0% at ICD=20,9$26,6 (Gaussian 
density=5,7) and Me=19,5% at ICD=14,4$20,3 (Gaussian density=6,3) among males. Thus,  higher levels 
of moderate dissatisfaction with family relationship are identified among women. For other indicators,  there are 
no statistically significant gender differences are absent. The analysis,  based on non-fitting criterion,  proves 
possible impact of such risk factors as obesity,  smoking,  alcohol abuse (these risk factors are seen more often 
among younger population),  marital status (especially widowers and widows),  job dissatisfaction and stress,  on 
the development of cardiovascular diseases in the population. However,  high level of educational qualifications in 
the population allows having special courses for hypertensive individuals where technological intervention acts as 
a basic method of primary prevention of hypertension and its complications.
Key words: selective research,  cardiovascular risk factors.

Ââåäåíèå. nд…,м ,ƒ "=›…/. д%“2,›е…,L " %K-
л=“2, *=!д,%л%г,, "% "2%!%L C%л%",…е XX "е*=  ",-
л%“ь %2*!/2,е -=*2%!%", "л, ю?,. …= !=ƒ",2,е , 
C!%г!е““,!%"=…,е qqg, C%л3ч,"ш,. …=ƒ"=…,е -=*-
2%!%" !,“*= (tp). j%…цеCц,  tp “2=л= …=3ч…%L 
%“…%"%L C!%-,л=*2,*,, “…,›е…,  ƒ=K%ле"=ем%“2, , 
“ме!2…%“2, %2 qqg , ш,!%*% ,“C%льƒ3е2“  " C!=*-
2,че“*%L !=K%2е [1]. o!, .2%м …е%K.%д,м% C!,… 2ь 
ме!/, …=C!="ле……/е …= ,ƒме…е…,е %K!=ƒ= ›,ƒ…, , 
*%!!е*ц,ю д!3г,. -=*2%!%" !,“*= ,л, ƒ=K%ле"=…,L. 

pеƒ3ль2=2/ м…%г,. C!%“Cе*2,"…/. ,““лед%"=…,L, 
C!%"еде……/. " “2!=…е, C%*=ƒ/"=ю2 "/“%*3ю !=“-
C!%“2!=…е……%“2ь .2,. tp , д%*=ƒ/"=ю2 ,. "л, …,е 
…= C%*=ƒ=2ел, , д,…=м,*3 “ме!2…%“2, %2 qqg [2]. 
hƒ3че…,е !ег,%…=ль…/. %“%Kе……%“2еL tp " 3“л%-
", . “"е!.“ме!2…%“2, …=“еле…,  "е“ьм= =*23=ль…%, 
ч2% , %C!едел,л% C!едме2 …=“2% ?ег% ,““лед%"=…, .

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. b Cе!,%д 
2012$2014 гг. C!%"еде…% %д…%м%ме…2…%е, д"3..2=C-
…%е (*=!д,%л%г,че“*,L , C“,.%ме2!,че“*,L “*!,-
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Š=*,м %K!=ƒ%м C%*=ƒ=…%, ч2% =Kд%м,…=ль…/L 
2,C %›,!е…,  3"ел,ч,"=е2 ш=…“/ !=ƒ",2,е `c 3 
…=“еле…,  " C!едел=. 2 !=ƒ.

nце…,"=  "л, …,е “емеL…%г% “2=23“= …= !,“* 
!=ƒ",2,  ̀ c 3 …=“еле…,  3“2=…%"ле…%, ч2% “емеL…/L 
“2=23“ %*=ƒ/"=е2 "л, …,е …= "%ƒм%›…%“2ь !=ƒ",2,  
3 …=“еле…,  `c. o%*=ƒ=…%, ч2% C!=*2,че“*, " *=›-
д%L "%ƒ!=“2…%L г!3CCе ш=…“/ ƒ=K%ле2ь `c “!ед, 
›е…?,…, “%“2% ?,. " K!=*е, “%“2="л ю2 %2 1,7 д% 
6,33; “!ед, ›е…=2/. м3›ч,… # "% "“е. "%ƒ!=“2…/. 
г!3CC=. ƒ= ,“*люче…,ем "%ƒ!=“2…%L г!3CC/ 30$39 
, 50$59 ле2. b цел%м “!ед, м3›ч,… , ›е…?,… “%-
%2"е2“2"е……% %2…%ше…,е ш=…“%" 3 л,ц, “%“2% ?,. " 
K!=*е, “%“2="л е2 " C!едел=. 3,2 C!, !=0,05 , QR 
2,07$4,95 , 3,52 C!, !=0,05 , QR 2,27$5,46. 
m=,K%лее "/“%*,е ш=…“/ 3 м3›ч,…, “%“2% ?,. " 
K!=*е " "%ƒ!=“2…%L г!3CCе 60$69 ле2 (OR=3,14 
C!, !=0,05 , QR=0,4$24,42) , “!ед, ›е…?,… " 
"%ƒ!=“2…%L г!3CCе 70 ле2 , “2=!ше (OR=6,33 C!, 
!=0,05 , QR=0,63$63,64). o!, %це…*е “2=23“= 
!=ƒ"еде…(=) "ел,ч,…= OR ƒ…=ч,2ель…% C!е"/ш=е2 
C%*=ƒ=2ель 3 ›е…?,… C!, “!="…е…,, “ м3›ч,…=м, 
(“%%2"е2“2"е……% OR=4,62 C!, !=0,05 , QR=2,65$
8,03 , 0,85 C!, !=0,05 , QR=0,44$1,62). 

g…=ч,2ель…/е ,ƒме…е…,  %2мече…/ "% "“е. 
"%ƒ!=“2…/. г!3CC=. C!, %це…*е “2=23“= "д%"%“2,. 
Š=*, “!ед, м3›ч,… ƒ…=че…,  *!,2е!,  %2…%ше…,  
ш=…“%" “%“2="л ю2 7,47 C!, !=0,05 , QR=3,57$
15,6; “!ед, ›е…?,… # 24,86 C!, !=0,05 , 
QR=13,91$44,43.

Š=*,м %K!=ƒ%м 3“2=…%"ле…%, ч2% K!=ч…/L “2=-
23“ %*=ƒ/"=е2 …еC%“!ед“2"е……%е ƒ…=ч,м%е "л, …,е 
…= ƒ=K%ле"=ем%“2ь …=“еле…,  `c.

o!, %це…*е %2…%ше…,  ш=…“%" "л, …,  2=-
K=*%*3!е…,  …= "%ƒм%›…%“2ь ƒ=K%ле"=…,  `c 

3“2=…%"ле…%, ч2% ч=“2%2= *3!е…,  ,мее2 ƒ…=че…,е 
2%ль*% " "%ƒ!=“2…%L г!3CCе 20$29 ле2 3 м3›-
ч,… (OR=2,97 C!, !=0,05) , " "%ƒ!=“2…%L г!3CCе 
30$39 ле2 3 ›е…?,… (OR=3,72 C!, !=0,05).

o!, %це…*е %2…%ше…,  ш=…“%" "л, …,  3C%-
2!еKле…,  =л*%г%л  …= "%ƒм%›…%“2ь ƒ=K%ле"=…,  
`c 3“2=…%"ле…%, ч2% ƒ…=ч,2ель…%г% "л, …,  3C%-
2!еKле…,е =л*%г%л  …= "%ƒм%›…%“2ь !=ƒ",2,  `c 
…е %*=ƒ/"=е2.

m,ƒ*=  -,ƒ,че“*=  =*2,"…%“2ь %*=ƒ/"=е2 "л,-
 …,е …= "%ƒм%›…%“2ь !=ƒ",2,  `c 2%ль*% 3 ›е…-
?,… " "%ƒ!=“2…%L г!3CCе 20$29 ле2 (OR=2,87 
C!, !=0,05), 40$49 ле2 (OR=1,59 C!, !=0,05). 
r м3›ч,… ƒ…=че…,  *!,2е!,  ƒ…=ч,2ель…% …,›е 1, 
ч2% 3*=ƒ/"=е2 …= %2“32“2",е "л, …, . o%л3че……/е 
д=……/е 3*=ƒ/"=ю2 ƒ…=ч,2ель…%е 3"ел,че…,е C=2%-
л%г,, “!ед, …=“еле…,  %Kл=“2, C% “!="…е…,, “ д=…-
…/е "/K%!%ч…%г% ,““лед%"=…,  2003$2004 гг. [4].

Çàêëþ÷åíèå. o!%"еде……/L =…=л,ƒ …= K=ƒе 
*!,2е!,  …е“%гл=“,  д%*=ƒ/"=е2 "%ƒм%›…%е "л,-
 …,е …= !=ƒ",2,е “е!деч…%-“%“3д,“2%L C=2%л%г,, 
3 …=“еле…,  2=*,. tp *=* %›,!е…,е, 2=K=*%*3-
!е…,е, ƒл%3C%2!еKле…,е =л*%г%лем (…= -%…е %м%-
л%›е…,, д=……/. tp), “емеL…/L “2=23“ (%“%Kе……% 
“%“2% …,е "д%"%“2,), …е3д%"ле2"%!е……%“2ь !=K%2%L 
, “2!е““%". nд…=*% …=л,ч,е "/“%*%г% 3!%"…  %K-
!=ƒ%"=2ель…%г% це…ƒ= 3 …=“еле…,  C%ƒ"%л е2 =*-
2,"…% ,“C%льƒ%"=2ь &ш*%л/ г,Cе!2%…,*%"[ дл  
2е.…%л%г,че“*%L ,…2е!"е…ц,, " *=че“2"е K=ƒ%"%г% 
“!ед“2"= Cе!",ч…%L C!%-,л=*2,*, `c , ег% %“-
л%›…е…,L.

Êîíôëèêò èíòåðåñîâ. b“е ="2%!/ ƒ= "л ю2 
%K %2“32“2",, C%2е…ц,=ль…%г% *%…-л,*2= ,…2е!е-
“%", 2!еK3ю?ег% !=“*!/2,  " д=……%L “2=2ье. h“-
“лед%"=…,е …е …%“,л% *%мме!че“*%г% .=!=*2е!=.
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ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÒÐÀÍÑÊÐÀÍÈÀËÜÍÎÉ 
ÝËÅÊÒÐÎÑÒÈÌÓËßÖÈÈ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ Â ÊÓÏÈÐÎÂÀÍÈÈ 

ÑÈÌÏÒÎÌÎÂ ÒÎÊÑÈÊÎÇÀ Â ÓÑËÎÂÈßÕ ÊÓÐÎÐÒÀ
Ì.Í. Àâäååâ

j3K=…“*,L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2, г. j!=“…%д=!, p%““, 

EFFECTIVENESS OF TRANSCRANIAL ELECTROSTIMULATION 
OF THE BRAIN IN THE COUPING OF SYMPTOMS 

OF IN THE RESORT CONDITIONS
M.N. Avdeev

Kuban State Medical University, Krasnodar, Russia

I Ì.Í. Àâäååâ, 2017 ã.

m=Kлюд=л, 101 Kе!еме……3ю “ “,мC2%м=м, 2%*“,*%ƒ= Cе!"%L C%л%",…/ Kе!еме……%“2,. n“…%"…3ю 
г!3CC3 “%“2=",л, 55 Kе!еме……/., C%л3ч="ш,. Š}q-2е!=C,ю. b *%…2!%ль…3ю г!3CC3 "%шл, 46 Kе!е-
ме……/., *%2%!/е C%л3ч=л, мед,*=ме…2%ƒ…%е лече…,е. m= -%…е C!%"еде…,  Š}q-2е!=C,, %2меч=л%“ь 
*3C,!%"=…,е “,мC2%м%" 2%*“,*%ƒ= Cе!"%L C%л%",…/ Kе!еме……%“2, " K%лее *%!%2*,е “!%*,, чем " *%…-
2!%ль…%L г!3CCе, ƒ…=ч,2ель…%е 3л3чше…,е C%*=ƒ=2елеL =це2%…= " м%че , гем=2%л%г,че“*,. C%*=ƒ=2елеL. 

Êëþ÷åâûå ñëîâà: 2!=…“*!=…,=ль…=  .ле*2! %“2,м3л ц, , !=……,L 2%*“,*%ƒ Kе!еме……/.; 2%ш…%2=, 
!"%2= Kе!еме……/..

Estimate effectiveness TES-therapy in treatment early toxemia of pregnancy. 55 pregnant females with 
symptoms early toxemia of pregnancy were observed and comprised with TES-therapy. A control group included 
46 pregnant females received conventional therapy. There was noted a reduction symptoms the early toxemia of 
pregnancy in more shot period than control group, and improvement parameters of acetone in analysis of urine. 
Significantly reduced symptoms of early toxemia of pregnancy. Improvement of most hematological parameters.

Key words: transcranial electrostimulation, early toxemia of pregnancy; nausea; vomiting of pregnancy.

Ââåäåíèå. p=……,L 2%*“,*%ƒ  "л е2“  %д…%L ,ƒ 
=*23=ль…/. ме›д,“ц,Cл,…=!…/. C!%Kлем *л,…,че-
“*%L мед,ц,…/. o% д=……/м “%"!еме……/. ,““лед%-
"=…,L, ч=“2%2= 2%*“,*%ƒ= Cе!"%L C%л%",…/ Kе!еме…-
…%“2, *%леKле2“  %2 50 д% 90%, ч=“2%2= 2 ›ел/. 
-%!м “%“2="л е2 %2 0,1 д% 1,8%. mе%K.%д,м%“2ь 
" г%“C,2=л,ƒ=ц,, , C!%"еде…,, “%%2"е2“2"3ю?еL 
2е!=C,, "%ƒ…,*=е2 3 14$19% Kе!еме……/. [1$3].

p=……,L 2%*“,*%ƒ # “л%›…/L “,мC2%м%*%мCле*“, 
!=ƒ","=ю?,L“  " Cе!"%м 2!,ме“2!е Kе!еме……%“2, , 
C!% "л ю?,L“  ! д%м д,“CеC“,че“*,. !=““2!%L“2": 
2%ш…%2%L, !"%2%L, “=л,"=ц,еL, “…,›е…,ем =CCе2,2=, 
…=!3ше…,ем "*3“%"/. , %K%… 2ель…/. %?3?е…,L. 
mе!ед*% C%“ле Cе!е…е“е……%г% !=……ег% 2%*“,*%ƒ= Kе-
!еме……%“2, C!% "л ю2“  "2%!,ч…/е ге“2=ц,%……/е 
%“л%›…е…, : 3г!%ƒ= C!е!/"=…,  Kе!еме……%“2,, ›е-
леƒ%де-,ц,2…=  =…ем,  , C%ƒд…,L 2%*“,*%ƒ. p=…-
…,L 2%*“,*%ƒ %*=ƒ/"=е2 …еKл=г%C!, 2…%е "л, …,е 
…= "…32!,32!%K…%е !=ƒ",2,е Cл%д= , …%"%!%›де…-
…%г%. r 10$12% …%"%!%›де……/. %2 м=2е!еL “ !=…-
…,м 2%*“,*%ƒ%м %2меч=ю2“  C!,ƒ…=*, г,C%2!%-,,, 
, 3 40% # C!,ƒ…=*, м%!-%л%г,че“*%L …еƒ!ел%“2,. 
b“е "/шеCе!еч,“ле……/е -=*2%!/ %2!=›=ю2“  , …= 
C%“лед3ю?ем !=ƒ",2,, 2=*,. де2еL [1].

p д ,““лед%"=2елеL 3*=ƒ/"=ю2 …= “" ƒь !=…-
…ег% 2%*“,*%ƒ= Kе!еме……/. “ !=ƒ",2,ем C%ƒд…ег% 
ге“2%ƒ= , ƒ=де!›*%L !=ƒ",2,  Cл%д= " K%лее C%ƒд-
…,е “!%*, [1$3].

a%льш,…“2"% ме2%д%" лече…,  2%*“,*%ƒ= Cе!"%L 
C%л%",…/ Kе!еме……%“2, ,“C%льƒ3ю2 !=ƒл,ч…/е ме-
д,*=ме…2%ƒ…/е C!еC=!=2/ (C!%2,"%!"%2…/е, …еL!%-
леC2,*,, =…2,г,“2=м,……/е, =…2=г%…,“2/ д%-=м,…%-
"/. !ецеC2%!%"), *%2%!/е м%г32 %*=ƒ/"=2ь %2!,ц=-
2ель…%е "%ƒдеL“2",е …= Cл%д. hме……% C%.2%м3 !%ль 
…емед,*=ме…2%ƒ…/. ме2%д%" “3?е“2"е……% "%ƒ!=“2=е2. 

nд…,м ,ƒ 2=*,. ме2%д%" лече…,   "л е2“  2!=…“-
*!=…,=ль…=  .ле*2!%“2,м3л ц,  “2"%л%"/. “2!3*23! 
г%л%"…%г% м%ƒг= (Š}q-2е!=C, ) [4, 5]. Š}q-2е!=C,  
%*=ƒ/"=е2 …е,…"=ƒ,"…%е .ле*2!,че“*%е "%ƒдеL“2",е 
…= %!г=…,ƒм чел%"е*=, ,ƒK,!=2ель…% =*2,",!3ю?ее 
ƒ=?,2…/е (=…2,…%ц,цеC2,"…/е) ме.=…,ƒм/ м%ƒг= " 
C%д*%!*%"/. “2!3*23!=., !=K%2= *%2%!/. %“3?е“2-
"л е2“  “ 3ч=“2,ем .…д%!-,…%" , “е!%2%…,…= *=* 
…еL!%2!=…“м,22е!%" , …еL!%м%д3л 2%!%". lе.=…,ƒм 
деL“2",  Š}q …= %!г=…,ƒм чел%"е*= %“…%"=… …= C%-
л,-3…*ц,%…=ль…%м "л, …,, …еL!%CеC2,д%" , K,%ге…-
…/. =м,…%", "/дел ю?,.“  C%д "л, …,ем C!%цед3! 
.ле*2!%“2,м3л ц,, C%д*%!*%"%L %Kл=“2,: д%-=м,…=, 
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Š=Kл,ц=
Äèíàìèêà ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé ó îáñëåäîâàííûõ áåðåìåííûõ ñ ðàííèì òîêñèêîçîì (Ì±m) 

hƒ3ч=ем/е гем=2%л%г,че“*,е !еƒ3ль2=2/
(!е-е!е…2…/е ƒ…=че…,  3 ƒд%!%"/. Kе!еме……/.)

n“…%"…=  г!3CC=
(n=55)

j%…2!%ль…=  г!3CC=
(n=46)

}!,2!%ц,2/, 3,7$4,7×1012/л 3,56@0,01
4,35@0,04*

3,15@0,02
4,21@0,06*

cем%гл%K,…, 110$140 г/л 97,6@1,6
111,6@4,3*

82,6@1,4
115,6@4,3*

0"е2…%L C%*=ƒ=2ель, 0,85$1,05 0,73@0,004
0,91@0,007*

0,73@0,004
0,87@0,007*

cем=2%*!,2…%е ч,“л%, 30$36 31,6@1,5
34,6@1,9*

29,6@1,4
33,6@1,3*

RDW-CV% (=…,ƒ%ц,2%ƒ .!,2!%ц,2%"), 11,5$14,5% 14,3@0,1
11,2@0,8

15,2@0,1
11,2@0,5

RDW-SD (%2*л%…е…,е !=“C!еделе…,  .!,2!%ц,2%") fL 60,3@0,1
57,2@0,2

62,3@0,1
58,2@0,5

nKAем .!,2!%ц,2= (lqV), 
80$100 fL

82,8@0,1
87,8@0,6*

80,8@0,1
85,3@0,4*

q!ед…ее “%де!›=…,е гем%гл%K,…= " .!,2!%ц,2е (lqm), Cг 25,9@0,1
28,4@0,5*

24,5@0,1
27,5@0,5*

q/"%!%2%ч…%е ›елеƒ% (14,3$21,5 м*м%ль/л) 11,6@0,98
18,2@1,48*

8,4@1,62
15,7@0,64*

Š!=…“-е!!,… (2$4  г/л) 3,41@0,28
3,48@0,17

3,60@0,45
3,71@0,23

nK?=  ›елеƒ%“" ƒ/"=ю?=  “C%“%K…%“2ь “/"%!%2*, (nfqq) 
(53,2$71,6 м*м%ль/л)

85,5@1,72
69,4@1,24*

93,2@1,03
70,3@1,18**

k=2е…2…=  ›елеƒ%“" ƒ/"=ю?=  “C%“%K…%“2ь “/"%!%2*, (nfqq) (26,8$
41,2 м*м%ль/л)

76,5@0,68
42,1@2,73*

84,6@0,48
44,1@1,32*

tе!!,2,… (12$150 м*г/л) 10,91@0,18
31,77@5,48**

9,85@0,08
22,85@2,34**

j%.--,ц,е…2 …=“/?е…,  2!=…“-е!!,…= (jmŠ) 12,5@0,91%
26,5@2,94%**

10,2@0,97%
22,2@1,97%**

Ïðèìå÷àíèå: " ч,“л,2еле # C%*=ƒ=…,  д% лече…, , " ƒ…=ме…=2еле # C%“ле лече…, ; * p<0,05; **p<0,001.

Ëèòåðàòóðà
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b.e. p=дƒ,…“*%г%. l.: c}nŠ`p-lед,=, 2009. 464 “. [Apresyan S.V. Beremennost' irodypriehkstrage
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464 !.]
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3. Ñóõèõ Ã.Ò., Âàíüêî Ë.Â. hмм3…%л%г,  Kе!еме……%“2,. l., 2003. 400 “. [Suhih G.T., Van'ko L.V. 
Immunologiya beremennosti. Moscow, 2003. 400 !.]

4. Š!=…“*!=…,=ль…=  .ле*2!%“2,м3л ц, : .*“Cе!,ме…2=ль…%-*л,…,че“*,е ,““лед%"=…,  / C%д !ед. 
b.o. kеKеде"=. qoK., 2001. 528 “.[Transkranial'nayaehlektrostimulyaciya: ehksperimental'no-klinicheskie-
issledovaniya / pod red. V.P. Lebedeva. Saint-Petersburg, 2001. 528 !.]

5. Š!=…“*!=…,=ль…=  .ле*2!%“2,м3л ц, . }*“Cе!,ме…2=ль…%-*л,…,че“*,е ,““лед%"=…, . qK%!…,* 
“2=2еL. Š. 2 / C%д !ед. b.o. kеKеде"=. qoK.: h“*3““2"% p%““,,, 2005. 464 c. [Transkranial'naya 
ehlektrostimulyaciya. Ehksperi-mental'no-klinicheskie issledovaniya: sbornikstatej. Vol. 2 / pod red. 
V.P. Lebedeva. SPb.: Iskusstvo Rossii, 2005. 464 !.]

o%“23C,л= " !ед=*ц,ю: 23.06.2017 ã.
j%…2=*2: Àâäååâ Ìàêñèì Íèêîëàåâè÷, maks2014@gmail.com
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ÈÒÎÃÈ 24-É ÌÅÆÄÓÍÀÐÎÄÍÎÉ ÌÓËÜÒÈÄÈÑÖÈÏËÈÍÀÐÍÎÉ 
ÊÎÍÔÅÐÅÍÖÈÈ ÏÎ ÍÅÉÐÎÍÀÓÊÀÌ È ÁÈÎËÎÃÈ×ÅÑÊÎÉ 

ÏÑÈÕÈÀÒÐÈÈ «STRESS AND BEHAVIOR»

24th INTERNATIONAL MULTIDISCIPLINARY NEUROSCIENCE AND 
BIOLOGICAL PSYCHIATRY CONFERENCE «STRESS 

AND BEHAVIOR»
 

© Êîëëåêòèâ àâòîðîâ, 2017 ã.

b q=…*2-oе2е!K3!ге " a%льш%м *%…-е!е…ц-ƒ=-
ле г%“2,…,ц/ &n*2 K!ь“*= [ “ 16 C% 19 м=  2017 г. 
C!%шл= 24-  lе›д3…=!%д…=  м3ль2,д,“ц,Cл,-
…=!…=  *%…-е!е…ц,  C% …еL!%…=3*=м , K,%л%г,-
че“*%L C“,.,=2!,, &q2!е““ , C%"еде…,е[ # 24th 
International Multidisciplinary Neuroscience and Bio-
logical Psychiatry Conference &Stress and Behavior[. 
j%…-е!е…ц,  …%“,л= юK,леL…/L .=!=*2е! , K/л= 
C%“" ?е…= 20-ле2,ю *%…-е!е…ц,L &Stress and Be-
havior[, C!%"%д,м/. “ 1997 г%д=. p=K%ч,L  ƒ/* 
*%…-е!е…ц,, K/л =…гл,L“*,L, Kеƒ Cе!е"%д=.

j%…-е!е…ц,, .2%г% ц,*л= (&Stress and Behav-
ior[) C!%.%д 2 " q=…*2-oе2е!K3!ге е›ег%д…% “ 2004 
г. C%д .г,д%L lе›д3…=!%д…%г% %K?е“2"= C% ,ƒ3че-
…,ю “2!е““%"%г% C%"еде…,  $ International Stress 
and Behavior Society (ISBS). ISBS  "л е2“  ме›д3-
…=!%д…/м “%%K?е“2"%м .*“Cе!2%", !=K%2=ю?,. " 
%Kл=“2, *л,…,че“*%L , 2!=…“л ц,%……%L …еL!%…=3*,, 
C“,.%-,ƒ,%л%г,,, …еL!%K,%л%г,,, K,%C“,.%л%г,, 
, K,% C“,.,=2!,,. n“%K%е "…,м=…,е ISBS 3дел е2 
“2!е““3, “" ƒ=……/м “ …,м …еL!%K,%л%г,че“*,м -е-
…%2,C=м, ,. …е!"…/м, м%ле*3л !…/м , ге…е2,че“*,м 
ме.=…,ƒм=м, = 2=*›е "/ƒ"=……/м “2!е““%м …е!"…%-
C“,.,че“*,м !=““2!%L“2"=м 3 чел%"е*= " *л,…,*е , 
" .*“Cе!,ме…2е …= ›,"%2…/.. Š!=д,ц,%……/м, “%-
%!г=…,ƒ=2%!=м, .2%L е›ег%д…%L *%…-е!е…ц,, ISBS 
" 2017 г. "/“23C,л, h…“2,232 .*“Cе!,ме…2=ль…%L 
мед,ц,…/, qoKcr C!, 3ч=“2,, ! д= !%““,L“*,. , 
ме›д3…=!%д…/. …=3ч…/. %K?е“2".

n!г=…,ƒ=ц,%……/L *%м,2е2 *%…-е!е…ц,, "*лю-
ч=л C!%-. `.b. j=л3е"= (C!ед“ед=2ель; p%““, , 
qx`), C!%-. b.l. jл,ме…*% (C!ед“ед=2ель C!%-
г!=мм…%г% *%м,2е2=; p%““, ) , C!%-. p.p. c=L-
…е2д,…%"= (C!ед“ед=2ель л%*=ль…%г% %!г*%м,2е2=; 
p%““, ).

Šем=2,*= *%…-е!е…ц,, "*люч=л= 2=*,е …=C!="-
ле…,  K,%л%г,че“*%L C“,.,=2!,,, *=* “2!е““, “2!=., 
2!е"%›…%“2ь, деC!е““, , …еL!%ге…е2,*= “2!е““=, …еL-
!%мед,=2%!/, …еL!%“2е!%,д/ " 0mq, …еL!%.,м,  , 
…еL!%-,ƒ,%л%г,  “2!е““=, …еL!%C“,.%-=!м=*%л%г,  
, …еL!%.…д%*!,…%л%г, , .*“Cе!,ме…2=ль…/е м%дел, 
C%"еде…, , “2!е““, C=м 2ь , ме.=…,ƒм/ …=3че…, , 
C“,.%-,ƒ,%л%г,  , …еL!%C“,.%л%г, , C“,.%…еL!%-
,мм3…%л%г, , %K?=  C“,.,=2!, , …еL!%.2%л%г,  , 
.2%л%г,  чел%"е*=, 2!=…“л ц,%……/е ,““лед%"=…,  " 
K,%л%г,че“*%L C“,.,=2!,,, K,%м=!*е!/ “2!е““=.

b *%…-е!е…ц,, C!,… л, 3ч=“2,е 295 3че…/.: 
132 !%““,L“*,. , 163 ƒ=!3Kе›…/. “Cец,=л,“2= ,ƒ 
47 “2!=…. j!%ме p%““,,, “"%, д%*л=д/ C!ед“2=",л, 
3че…/е ,ƒ `!ме…,,, a%“…,, , cе!цег%",…/, a!=-
ƒ,л,,, bел,*%K!,2=…,,, cе!м=…,,, j=…=д/, j,2= , 
k,2"/, m,де!л=…д%", qе!K,,, q,…г=C3!=, qx`, 
r*!=,…/, t,…л …д,,, t!=…ц,,, x"ец,,, “C%…,, 
, д!3г,. “2!=…. n2 tcamr h}l " *%…-е!е…ц,, 
C!,… л, 3ч=“2,е 44 “%2!3д…,*= , =“C,!=…2=. g= 4 
д…  *%…-е!е…ц,, K/л% “дел=…% 55 3“2…/. , 20 “2е…-
д%"/. д%*л=д%". q%2!3д…,*=м, tcamr h}l “де-
л=…% 15 д%*л=д%". Šеƒ,“/ *%…-е!е…ц,, %C3Kл,*%"=-
…/ " ›3!…=ле &Stress, Brain and Behavior[, 2017, 2. 7.

b% "“23C,2ель…%м “л%"е C!ед“ед=2ель *%…-е-
!е…ц,, C!%-. `.b. j=л3е" %2ме2,л, ч2% =*23=ль-
…%“2ь ,““лед%"=…,L " %Kл=“2, …еL!%…=3*, , K,%-
л%г,че“*%L C“,.,=2!,, %C!едел е2“  C%…,м=…,ем 
2%г%, ч2% " %“…%"е C“,.,че“*,. ƒ=K%ле"=…,L ле›=2 
м%ле*3л !…/е C!%це““/, ,ƒ3че…,е *%2%!/. м%›е2 
д=2ь *люч * C%…,м=…,ю …=!3ше…,L -3…*ц,%…,-
!%"=…,  м%ƒг=, "%ƒм%›…%“2еL лече…,  , C!%-,-
л=*2,*,. nд…=*% "%ƒм%›…%“2, ƒ=%ч…/. …=3ч…/. 
*%мм3…,*=ц,L, %."=2/"=ю?,. "е“ь *%мCле*“ %K-
“3›д=ем/. C!%Kлем , C%д.%д%": -,ƒ,%л%г,че“*%L, 
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м%ле*3л !…%L, *л,…,*%-C“,.,=2!,че“*%L, C“,.%л%-
г,че“*%L, C%"еде…че“*%L # %че",д…% …ед%“2=2%ч-
…%. g=д=ч= ц,*л= е›ег%д…/. *%…-е!е…ц,L &q2!е““ 
, C%"еде…,е[ %Kе“Cеч,2ь 2=*%е %K?е…,е , д=2ь 
%2"е2 …= "/ƒ%"/ " .2%L %Kл=“2,. `*23=ль…%“2ь 
"/ƒ%"%" %K3“л%"ле…= ! д%м -=*2%!%": !=ƒ",2,ем 
,““лед%"=2ель“*,. ме2%д%", …е%K.%д,м%“2ью =…=-
л,ƒ= %г!%м…/. м=““,"%" д=……/., ге…е!,!3ем/. 
.2,м, ме2%д=м,, …ед%“2=2%ч…%L .--е*2,"…%“2ью 
2е!=Cе"2,че“*,. C%д.%д%" * лече…,ю ƒ=K%ле"=…,L 
м%ƒг=, *%мCле*“…%“2ью ,. C=2%ге…еƒ=, "*люч=ю-
?ег% ге…е2,че“*,е , “!ед%"/е -=*2%!/ (.C,ге…е-
2,че“*,е " ш,!%*%м “м/“ле). nд…= ,ƒ %“…%"…/. 
ƒ=д=ч *%…-е!е…ц,, 2017 г. # C%"/“,2ь .--е*-
2,"…%“2ь "ƒ=,м%деL“2",  ме›д3 -3…д=ме…2=ль…%L 
…=3*%L , *л,…,*%L (2!=…“л ц,%……/L C%д.%д).

n2 ,ме…, д,!е*ц,, h}l C!,"е2“2"е……%е C%-
“л=…,е …= %2*!/2,, ~K,леL…%L *%…-е!е…ц,, %ƒ-
"3ч,л ƒ=ме“2,2ель д,!е*2%!= C% …=3ч…%L !=K%2е 
д. K. …. C!%-е““%! p`m `.b. dм,2!,е". a/л, 
2=*›е ƒ=ч,2=…/ C!,"е2“2"е……/е C%ƒд!="ле…,  !е*-
2%!=2= qoKcr, `*=дем,, мед,ц,…“*,. …=3* `!-
ме…,,, e!е"=…“*%г% m=ц,%…=ль…%г% мед,ц,…“*%г% 
3…,"е!“,2е2=, = 2=*›е ме›д3…=!%д…/. %K?е“2" C% 
,ƒ3че…,ю …еL!%K,%л%г,, C%"еде…,  (IBNS), “2!е“-
“= , 2!е"%›…%“2, (STAR), ,““лед%"=…,ю “е!%2%-
…,…= (ISSR), C“,.%…еL!%,мм3…%л%г,, (PNIRS) , 
Š=L"=…ь“*%г% %K?е“2"= C% …32!,ц,%л%г,,.

a%льш=  ч=“2ь д%*л=д%" K/л= C%“" ?е…= 
“2!е““%"%L !е=*ц,, " …%!ме , C=2%л%г,,. A.S. Ta-
devosian , A.A. Muradyan (`!ме…, ) C!ед“2=",л, 
…%"3ю *…,г3 &Health of man (from the point of view 
of modern stressology)[.

b д"3. C%“лед3ю?,. д%*л=д=. K/л, ,ƒл%›е…/ 
!еƒ3ль2=2/ ,““лед%"=…,L " %Kл=“2, …%!м=ль…%L -,-
ƒ,%л%г,, “2!е““%"%L !е=*ц,, , д!3г,. C!%це““%". 
o% д=……/м b.h. kюд/…% , “%="2. (p%““, ), C%-
л,м%!-,ƒм C% ге…3 г=л=…,…= C!ед%C!едел е2 3!%-
"е…ь …еL!%2,ƒм= , “2!е““%3“2%Lч,"%“2, чел%"е*=. 
B. Aboagye , “%="2. (m,де!л=…д/) C%*=ƒ=л, ч2% 
.м%ц,%…=ль…% %K3“л%"ле……%е ƒ=C%м,…=…,е 3 м/шеL, 
%K3“л%"ле……%е “2!е““%"%L “,23=ц,еL, “" ƒ=…% “ =*-
2,"…%“2ью “е!%2%…,…%"/. !ецеC2%!%" 5HT " K=ƒ%-
л=2е!=ль…%м =м,гд=л !…%м *%мCле*“е. pеƒ3ль2=2/ 
b.b. pеше2…,*%"= (p%““, ) “",де2ель“2"3ю2, ч2% 
д%лг%"!еме……/е ,ƒме…е…,  !=K%2/ м%ƒг= C%д "л, -
…,ем “2!е““= …= !=……,. .2=C=. C%“2…=2=ль…%г% !=ƒ-
",2,  “" ƒ=…/ “ м%д,-,*=ц,еL г,“2%…= H3K4ME3. 
b%ƒ!=“2…/е %“%Kе……%“2, “2!е““-!е=*2,"…%“2, 3 
%Kеƒь … %K“3›д=л,“ь " д%*л=де m.d. c%…ч=!%"%L , 
n.`. ),г=!%"= (p%““, ). M. LeMelledo (j=…=д=) 
ме2%д%м C!%2%…%"%L м=г…,2…%-!еƒ%…=…“…%L “Cе*-
2!%“*%C,, "/ ",л, ч2% C!%це…2 “е!%г% "е?е“2"= " 
м%ƒге Kе!еме……/. ›е…?,… ме…ьше.

l…%г,е д%*л=д/ K/л, C%“" ?е…/ …еL!%K,%-
л%г,че“*,м =“Cе*2=м C%"!е›д=ю?еL “2!е““%"%L 

!е=*ц,, , ее C%“лед“2",L 3 чел%"е*= , " м%дел . 
…= ›,"%2…/..

b д%*л=де S. Salim (qx`) K/л% C%*=ƒ=…%, 
ч2% C“,.%л%г,че“*,L “2!е““ “%C!%"%›д=е2“  %*“,-
д=2,"…/м “2!е““%м, ч2% C!% "л е2“  ,ƒме…е…,ем 
ег% м=!*е!%" " Cе!,-е!,че“*%L *!%", , !=ƒл,ч-
…/. %2дел=. м%ƒг=. mеL!%.…д%*!,……/е , м%ле*3-
л !…%-ге…е2,че“*,е %“%Kе……%“2, !/K%* Danio rerio 
(zebrafish), дем%…“2!,!3ю?,. !=ƒл,ч…/е 2,C/ 
C%"еде…че“*%L !е=*ц,, …= “2!е““, C!ед“2="ле…/ 
S. Winberg (x"ец, ). n“%Kе……%“2, "л, …,  
!=ƒл,ч…/. м%делеL “2!е““= …= C%“2…=2=ль…/L 
…еL!%ге…еƒ м%ƒг= *!/“ %K“3›д=л,“ь " д%*л=де 
`.`. “*%"ле"= (p%““, ). d.q. b=“,лье" , “%="2. 
(p%““, ) C!ед“2=",л, д=……/е % 2%м, ч2% C!е…=-
2=ль…/L г,C%*“,че“*,L “2!е““ "/ƒ/"=е2 ƒ=де!›*3 
м%2%!…%г% !=ƒ",2,  3 *!/“ 2, “" ƒ=……3ю “% “…,-
›е…,ем 3!%"…  2,!е%2!%C…%г% г%!м%…= " Cл=це…2е 
, м%!-%л%г,че“*,м, …=!3ше…, м, " *%!е г%л%"-
…%г% м%ƒг=.

Šем= …е“*%ль*,. д%*л=д%" # "л, …,е “2!е““= 
…= %K3че…,е , C=м 2ь " .*“Cе!,ме…2=. …= ›,-
"%2…/.. pеƒ3ль2=2/ V.N. Luine , “%="2. (qx`) 
“",де2ель“2"3ю2, ч2% …=!3ше…,е C!%“2!=…“2"е…-
…%L C=м 2, C%д "л, …,ем “2!е““=, …=Kлюд=ю?е-
е“  3 “=мц%" *!/“, 3 “=м%* …е C!%,“.%д,2, ч2% 
“" ƒ=…% “ C%"/ше……/м 3!%"…ем C!%2е,…-*,…=ƒ/ 
l ƒе2= " г,CC%*=мCе. bл, …,е “2!е““= …= =*2,"=-
ц,ю !=……,. ге…%" " !=ƒл,ч…/. “2!3*23!=. м%ƒг= 
" 3“л%", . …%",ƒ…/ C%*=ƒ=…% " д%*л=де `.h. a3-
л="= , “%="2. (p%““, ). o.o. u%.л%" , “%="2. 
(p%““, ) C!ед“2=",л, д=……/е % 2%м, ч2% “2!е““ 
C%д="л е2 -3…*ц,%…,!%"=…,е г!ел,…%"%L “,г…=ль-
…%L “,“2ем/ м%ƒг= *!/“, ,мею?еL %2…%ше…,е * 
"…32!е……ем3 C%д*!еCле…,ю.

Š!, д%*л=д= K/л, C%“" ?е…/ C%“2“2!е““%"/м 
!=““2!%L“2"=м. b д%*л=де S. Sarkic-Bedak (a%“-
…,  , cе!цег%",…=) K/л, %K%K?е…/ …еL!%C“,.%“%-
ц,=ль…/е C%“лед“2",  3ч=“2,  " K%е"/. деL“2",-
 . че!еƒ д"=дц=2ь ле2 C%“ле …,.. mе%д…%ƒ…=ч…%е 
"л, …,е “2!е““= …= !=ƒ",2,е =…%!е*“,, 3 C=ц,-
е…2%" C!%=…=л,ƒ,!%"=…% " д%*л=де S.M. Tan , 
“%="2. (q,…г=C3!). b м%дел, …= *!/“=. C%*=ƒ=…%, 
ч2% 2 ›е“2ь C%“22!="м=2,че“*%г% “2!е““%"%г% !=“-
“2!%L“2"= ƒ=",“,2 %2 ,“.%д…%г% “%“2% …,  ›,"%2-
…/. (m.j. `C!=*“,…=, p%““, ).

)=“2ь д%*л=д%" K/л= C%“" ?е…= !еƒ3ль2=2=м 
,ƒ3че…,  д!3г,. C=2%л%г,че“*,. “%“2% …,L м%ƒг=.

rгл3Kле……%м3 ,ƒ3че…,ю , ƒ…=ч,м%“2, д,=г…%-
“2,*, …еL!%C“,.%л%г,че“*,. …=!3ше…,L 3 C=ц,-
е…2%" “ K%леƒ…ью o=!*,…“%…= C%“" ?е… д%*л=д 
e.b. c!=чё"%L , “%="2. (p%““, ). pеƒ3ль2=2/ м%-
дел,!%"=…,  !=……еL “2=д,, K%леƒ…, o=!*,…“%…= 
…= *!/“=. C!ед“2="ле…/ г!3CC%L ~.t. o=“23.%-
"= (p%““, ). b д%*л=де l.b. )е!…/ше"= , “%="2. 
…= .2%L м%дел, C%*=ƒ=…/ …=!3ше…,  C=м 2, , 
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деC!е““,"…%-C%д%K…%е “%“2% …,е. `.p. c=ƒ,ƒ%"= , 
“%="2. "/ ",л,, ч2% C!,ч,…%L деC!е““,"…%-C%д%K-
…%г% “%“2% …,   "л е2“  …еL!%деге…е!=ц,  " д%!-
“=ль…%м , "е…2!=ль…%м “2!,=23ме.

a,%.,м,че“*,е ,ƒме…е…,  " *!%", C=ц,е…2%" 
“ .““е…ц,=ль…/м 2!ем%!%м %C,“=…/ " д%*л=де 
g.l. l3!3›е"%L , “%="2. (p%““, ). l=!*е!…/е 
C!,ƒ…=*, =32,ƒм= "/ "ле…/ C!, =…=л,ƒе "%*=ль-
…%L *%мм3…,*=ц,, " .*“Cе!,ме…2е …= %Kеƒь …=. 
(K Mimura , “%="2., “C%…, ). b  .*“Cе!,ме…2е …= 
*!/“=. C%*=ƒ=…%, ч2% 2!е"%›…%е , деC!е““,"…%е 
“%“2% …,е …=!3ш=е2 *%г…,2,"…/е -3…*ц,, , м%›е2 
K/2ь "/ƒ"=…% "/.л%C…/м, г=ƒ=м,,  “%де!›=?,м, 
C!%%*“,д=…2/, = =…2,%*“,д=…2 MitoQ …,"ел,-
!3е2 .2, …=!3ше…,  (A.Salvi , “%="2., qx`). 
J. Boban , D. Kozic (qе!K, ) ме2%д%м м=г…,2-
…%-!еƒ%…=…“…%L “Cе*2!%“*%C,, "/ ",л, " м%ƒге 
bh)-,…-,ц,!%"=……/. людеL ! д “2!3*23!…%-
-3…*ц,%…=ль…/. …=!3ше…,L , ,. “" ƒь “ !еƒ3ль-
2=2=м, …еL!%C“,.%л%г,че“*%г% 2е“2,!%"=…, .

Šем= …е*%2%!/. д%*л=д%" # !%ль м,*!%K,%-
2/ *,шеч…,*= " C=2%ге…еƒе ƒ=K%ле"=…,L м%ƒг= , 
…еL!%,мм3……/е "ƒ=,м%деL“2", . h.m. `Kд3!=-
“3л%"= (p%““, ) %K%K?,л= д=……/е л,2е!=23!/ , 
“%K“2"е……/. ,““лед%"=…,L, “",де2ель“2"3ю?,е, 
ч2% “%“2% …,е м,*!%K,%2/ *,шеч…,*= ,мее2 K%ль-
ш%е ƒ…=че…,е " C=2%ге…еƒе !=““е ……%г% “*ле!%ƒ=. 
l.I. Aghajanov (`!ме…, ) " .*“Cе!,ме…2е …= 
›,"%2…/. C%*=ƒ=л, ч2% …=!3ше…,е м,*!%-л%!/ 
*,шеч…,*= C!, м%дел,!%"=…,, …е“Cец,-,че“*%г% 
 ƒ"е……%г% *%л,2= "/ƒ/"=е2 …ег=2,"…/е K,%.,м,-
че“*,е “д",г, " м%ƒге, “%C!%"%›д=ю?,е“  C%"/-
ше…,ем 2!е"%›…%“2, , …=!3ше…,ем %!,е…2,!%"%ч-
…%-,““лед%"=2ель“*%г% C%"еде…, . `.m. Š!%-,м%" 
, `.o. x"=!ц , “%="2. (p%““, ) C!ед“2=",л, 
!еƒ3ль2=2/ .*“Cе!,ме…2%" C% ,ƒ3че…,ю …ег=2,"-
…%г% "л, …,  =*2,"=ц,, ,мм3……%L “,“2ем/ *!/“ 
…= !=……,. .2=C=. %…2%ге…е2,че“*%г% !=ƒ",2,  …= 
.*“C!е““,ю ге…%" …еL!%Cл=“2,ч…%“2, " м%ƒге , ƒ=-
?,2…%г% "л, …,  C!%це““= %K3че…,  C!, .2%м, = 
2=*›е …= .*“C!е““,ю ,ƒ%-%!м д%-=м,…%"%г% !е-
цеC2%!= D2 , *%г…,2,"…/е -3…*ц,, *!/“.

Šем= ! д= д%*л=д%" # …еL!%K,%л%г,че“*,е 
=“Cе*2/ ƒ=",“,м%“2еL. bл, …,е м=л%,ƒ3че……/. 
“,…2е2,че“*,. …=!*%2,*%" .,м,че“*,. C!%,ƒ"%-
д…/. =ль-= C,!!%л,д,…%"=ле!%-е…%…= …= C%"еде-
…,е !/K%* д=…,% !е!,% C%*=ƒ=л, Š.n. j%ле“…,*%"= 
, “%="2. (p%““, ). e.b. t,л=2%"= , “%="2. (p%““, ) 
" .*“Cе!,ме…2е …= *!/“=. "/ ",л, ƒ…=ч,2ель…3ю 
!%ль *%…-%!м…%“2, " C!%це““е =л*%г%л,ƒ=ц,,. `м-
-е2=м,… 3“,л,"=е2 C%"еде…че“*,е C!% "ле…,  …еL-
!%K,%л%г,че“*%г% *%мC%…е…2= ,г!%"%L ƒ=",“,м%“2, 
, %K“е““,"…%-*%мC3ль“,"…%г% !=““2!%L“2"= " м%де-
л, …= *!/“=. (m.d. “*3ш,…=, p%““, ). q ,“C%ль-
ƒ%"=…,ем ме2%д= .ле*2!,че“*%L “=м%“2,м3л ц,, 
л=2е!=ль…%г% г,C%2=л=м3“= C%*=ƒ=…%, ч2% =*2,"=-

ц,  д%-=м,…е!г,че“*%L “,“2ем/ м%ƒг= *!/“ ,мее2 
%!е*“,ге……/L .--е*2 (~.k. aе““%л%"=, p%““, ).

`"2%!/ д"3. д%*л=д%" *%“…3л,“ь "%C!%-
“%" …%!м=ль…%г% , C=2%л%г,че“*%г% !=ƒ",2, . 
q.l. l%лч=…%"= , “%="2. (t,…л …д, ) C%*=ƒ=л,, 
ч2% " C!%це““е …%!м=ль…%г% !=ƒ",2,  *%!2,*%“2!,-
=2…/. …е!"…/. C32еL 3 м/шеL K%льш%е ƒ…=че…,е 
,мее2 “3KAед,…,ц= =ль-=-2 гл,ц,…%"/. !ецеC2%-
!%". aл%*,!%"=…,е D2-д%-=м,…%"/. !ецеC2%!%" …= 
!=ƒл,ч…/. .2=C=. =…2е…=2=ль…%г% !=ƒ",2,  *!/“ 
,мее2 2е!=2%ге……/L .--е*2 , C!% "л е2“  …=!3-
ше…,ем ц,*л= “%…-K%д!“2"%"=…,е " C%“2…=2=ль…%м 
Cе!,%де (e.`. `!,“2=*е“ … , “%="2., p%““, ). 
b ле*ц,, J.A.K. Erskine (bел,*%K!,2=…, ) ,ƒ-
л%›е…/ "%ƒ!=“2…/е %“%Kе……%“2, …=" ƒч,"/. ,деL.

b д%*л=д=. “лед3ю?еL г!3CC/ ,ƒл%›е…/ !е-
ƒ3ль2=2/ C%,“*= “!ед“2" лече…,  …=!3ше…,L !=K%-
2/ м%ƒг=.

a%льш=  ч=“2ь …=Lде……/. “!ед“2" "л, -
е2 …= .м%ц,%…=ль…%е “%“2% …,е. b “"%еL ле*ц,, 
`.b. j=л3е" (p%““, , qx`) %K%K?,л …%"/е д=…-
…/е д%*л,…,че“*,. , *л,…,че“*,. ,““лед%"=…,L % 
C%2е…ц,=ль…%L "%ƒм%›…%“2, C!,ме…е…,  г=ллюц,-
…%ге…%" " лече…,, 2!е"%›…%“2,, деC!е““,,, = 2=*›е 
ƒ=",“,м%“2еL , д!3г,. “%“2% …,L. j.`. dём,… 
(p%““, ) …= !/K*=. Danio rerio (д=…,% !е!,%) C%-
*=ƒ=л =…*“,%л,2,че“*,е “"%L“2"= ,ƒ"е“2…/. -3…-
г,ц,д…/. C!еC=!=2%" # C!%,ƒ"%д…/. ,м,д=ƒ%л=. 
}--е*2 …е3!е*“,…= # C!еC=!=2=, C!,ме… ю?ег%“  
C!, …ег=2,"…/. “,мC2%м=. “2!е““=, C% !еƒ3ль2=2=м 
-3…*ц,%…=ль…%L lpŠ м%›е2 K/2ь “" ƒ=… “ =*-
2,"=ц,еL д%!“=ль…%L Cе!ед…еL C% “…%L ,ƒ",л,…/ 
(A. Kühnel , “%="2., cе!м=…, ) , ле"%L м,…д=л,-
…/ (L. Fensky , “%="2., cе!м=…, ). Š!,=ƒ%л-%л=2 , 
ег% C!%,ƒ"%д…/е C%*=ƒ=л, C“,.%2!%C…/е “"%L“2"= 
" .*“Cе!,ме…2е …= !/K*=. д=…,% !е!,% , м%г32 " 
Cе!“Cе*2,"е “2=2ь *л=““%м ле*=!“2"е……/. “!ед“2" 
(Š.n. j%ле“…,*%"= , “%="2.). o!%,ƒ"%д…%е -лю-
%!е…*=!K%…%"%L *,“л%2/, деL“2"3ю?ее *=* це…-
2!=ль…/L l-.%л,…%м,ме2,*, %Kл=д=е2 =…2,деC!е“-
“,"…/м деL“2",ем C!, м%дел,!%"=…,, …= *!/“=. 
(m.j. u…/че…*% , “%="2., p%““, ). b д%*л=д=. 
Š.n. j%ле“…,*%"%L , “%="2. (p%““, ) C%*=ƒ=…% 
“ед=2,"…%е "л, …,е …= *!/“ д"3. "е?е“2": 2,ле-
2=м,…= (=…2=г%…,“2= NMDA-гл32=м=2…/. !ецеC-
2%!%", C!,ме… ем%г% дл  …=!*%ƒ= " "е2е!,…=!,,) 
, U-47700 (=г%…,“2= U-%C,%,д…/. !ецеC2%!%"). 
Y.M. Xu (j,2=L) “%%K?,л= % “*!,…,…г%"/. ,““ле-
д%"=…,  …%"/. л,г=…д%" “е!%2%…,…%"/. !ецеC2%!%", 
*%2%!/е " Cе!“Cе*2,"е м%г32 K/2ь ,“C%льƒ%"=…/ " 
лече…,, деC!е““,,, ш,ƒ%-!е…,, , ƒ=",“,м%“2еL.

q2!е““-C!%2е*2,"…/L .--е*2 " м%дел . “2!е““= 
…= *!/“=. C!% ",л, *ле2%ч…/е -!=*ц,, д!%››еL 
“Cец,=ль…%L л,…,, (`.t. q=-%…%"=, p%““, ), л,-
C,д…/L м%д3ль, K%г=2/L де*%ƒ=ге*“=е…%"%L *,“л%-
2%L , =…2,%*“,д=…2%м =“2=*“=…2,…%м (h. q,д%!%-
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"= , “%="2., p%““, ), …%"/L K,%=*2,"…/L CеC2,д 
ACTH6-9 (Š.m. q%лле!2,…“*= , p%““, ).

mеL!%C!%2е*2,"…/м деL“2",ем %Kл=д=е2 C!%-
,ƒ"%д…%е 2=3!,…= 2=3!еC=!, *%2%!/L "%““2=…="-
л,"=е2 …=!3ше……%е C%"еде…,е C!, м%дел,!%"=…,, 
%K?еL ,шем,, м%ƒг= …= *!/“=. (b.b. a3ль%… , 
“%="2., p%““, ).

r C=ц,е…2%" “ !=““е ……/м “*ле!%ƒ%м C!%K,%-
2,* …= K=ƒе E. faecium L-3 3л3чш=е2 C“,.%.м%ц,-
%…=ль…%е “%“2% …,е (l=ц3ле",ч , “%="2., p%““, ).

o%л%›,2ель…/L .--е*2 …емед,*=ме…2%ƒ-
…/. “!ед“2" C%*=ƒ=… " д"3. д%*л=д=.. q2!е““-
C!%2е*2,"…%е деL“2",е м=…3=ль…%г% л,м-%д!е…=›= 3 
м3›ч,… , ›е…?,… C%*=ƒ=…% " д%*л=де M.S.M. Pires-
de-Campos (a!=ƒ,л, ). b д%*л=де D. Petružytė , 
“%="2. (k,2"=) C%*=ƒ=…%, ч2% "% м…%г,. “л3ч= . C“,-
.,че“*,. ƒ=K%ле"=…,L .--е*2,"…%“2ь C“,.%2е!=C,, 
…е 3“23C=е2 мед,*=ме…2%ƒ…%м3 лече…,ю. 

n2дель…/L *л=““ д%*л=д%" C%“" ?е… C%,“*3 м%-
ле*3л !…%-*ле2%ч…/. м,ше…еL дл  2е!=C,, …=!3ше-
…,L !=K%2/ м%ƒг=. hƒ3че…,ю !%л, “,г…=ль…%г% C32, 
Gsk3β/Fxr1P " !ег3л ц,, “,…=C2,че“*%L Cл=“2,ч…%-
“2, C%“" ?е… д%*л=д J.M. Beaulie (j=…=д=). pецеC-
2%!/ “лед%"/. =м,…%" ,мею2 %2…%ше…,е * 2!е"%›-
…%“2, (S. Espinoza , “%="2., h2=л, ) , -%!м,!%"=-
…,ю ƒ=",“,м%“2еL (h. q3.=…%" , “%="2., p%““, ). 
hмC%!2,…-=ль-= “" ƒ=… “ C%"/ше…,ем 2!е"%›…%“2, 
3 *!/“ (M.M. Tsoory, cе!м=…, ). b .*“Cе!,ме…2е 
…= м3.=.-д!%ƒ%-,л=. C%д2"е!›де…%, ч2% C!%д%л-
›,2ель…%“2ь ›,ƒ…, “" ƒ=…= “ =*2,"…%“2ью 2!,C2%-
-=…-*,…3!е…,…%"%L “,“2ем/, = Kе!Kе!,…, "е?е“2"%, 
"л, ю?ее …= ее =*2,"…%“2ь, м%›е2 K/2ь ,“C%ль-
ƒ%"=…% дл  3"ел,че…,  C!%д%л›,2ель…%“2, ›,ƒ…, 
, *%!!е*ц,, …=!3ше…,L, “" ƒ=……/. “% “2=!е…,ем 
(V.V. Navrotskaya, r*!=,…= , G. Oxenkrug, qx`). 
pег3л 2%! .…д%Cл=ƒм=2,че“*%г% !е2,*3л3м= ш=Cе!%… 
Grp78 %Kл=д=е2 …еL!%C!%2е*2,"…/м деL“2",ем, ч2% 
"/ "ле…% …= м%дел, !=……еL “2=д,, K%леƒ…, o=!-
*,…“%…= (l.b. o=ƒ, , “%="2., p%““, ). p=ƒл,ч…/е 
-!=гме…2/ =г32,-“" ƒ=……%г% C!%2е,…= 3ме…ьш=ю2 
=*2,"…%“2ь …%!=д!е…е!г,че“*%L “,“2ем/ м%ƒг= *!/“ 
(k.n. q="елье"=, p%““, ).

b ! де д%*л=д%" %K“3›д=л,“ь ме2%д/ д,=-
г…%“2,*, “%“2% …,  м%ƒг= чел%"е*=. lе2%д,*= 
д,=г…%ƒ= K%леƒ…, `льцгеLме!= in vivo …= K=ƒе 
o}Š дл  л%*=л,ƒ=ц,, …=!3ше…,L C!ед“2="ле…= 
D. Kozic , “%="2. (qе!K, ). o!едл%›е…/ ме-
2%д,*, *%л,че“2"е……%L %це…*, “2!е““= …= K=ƒе 
=…=л,ƒ= "=!,=Kель…%“2, “е!деч…%г% !,2м= (Ph. 
Fauquet-Alekhine , “%="2., t!=…ц, ), *%мCле*“= 
C“,.%л%г,че“*,. , -,ƒ,%л%г,че“*,. C=!=ме2!%" 
(b. `K=K*%", p%““, ). b д%*л=де T Vaessen , 
“%="2. (aельг, , m,де!л=…д/, bел,*%K!,2=…, ) 
%K“3›д=л=“ь "=л,д…%“2ь ме2%д= е›ед…е"…/. “=-
м%%це…%* дл  %це…*, “2!е““= " …=3*е , *л,…,*е.

l…%г,е д%*л=д/ K/л, …=целе…/ …= !еше…,е 
ме2%д,че“*,. C!%Kлем …=3ч…/. ,““лед%"=…,L " %K-
л=“2, 2ем=2,*, *%…-е!е…ц,,. l%дел, “2!е““= , 
K%леƒ…еL …е!"…%-C“,.,че“*%г% !=ƒ",2,  …= !/K*=. 
Danio rerio C!ед“2="ле…/ " д%*л=д=. S. Winberg, 
A. Kalueff, A.Mustafa. b=л,д…%“2ь C!,ме…е…,  ,…-
г,K,2%!= =це2,л.%л,…2!=…“-е!=ƒ/ " м%дел, …= .2,. 
!/K*=. C%*=ƒ=…= " д%*л=де d.`. lеш=л*,…%L (p%“-
“, ). m= 2%L ›е м%дел, C%*=ƒ=…% деL“2",е =г%…,“2= 
U-%C,%,д…/. !ецеC2%!%" U-47700 , .--е*2 %2ме…/ 
=…2,деC!е““=…2%" (Š.n. j%ле“…,*%"=, p%““, ). o%д-
.%д/ * ,ƒ3че…,ю " м%дел . …= ›,"%2…/. “3,ц,д…%-
г% C%"еде…,  чел%"е*=, "/ƒ"=……%г% "л, …,ем “2!е““=, 
,ƒл%›,л " “"%еL ле*ц,, b.`. p%ƒ=…%" (r*!=,…=).

q%2!3д…,* -,!м/ TSE Systems (cе!м=…, ), 
J.Fehmer, C!ед“2=",л ="2%м=2,ƒ,!%"=……3ю “,“2ем3 
=…=л,ƒ= C%"еде…,  ›,"%2…/. " д%м=ш…еL *ле2*е. 
G.A. Piavchenko , “%="2. (m,де!л=…д/) C!ед-
“2=",л, “"%L %C/2 C!,ме…е…,  " д%*л,…,че“*,. 
-=!м=*%л%г,че“*,. ,““лед%"=…, . м3ль2,-3…*ц,-
%…=ль…%L ,ƒме!,2ель…%L “,“2ем/ дл  !ег,“2!=ц,, 
C%"еде…, , -,ƒ,%л%г,че“*,. C=!=ме2!%" , 3ль-
2!=ƒ"3*%"%L л%*=л,ƒ=ц,, г!/ƒ3…%" C!%,ƒ"%д“2"= 
Metris. `…=л%г,ч…/е *%мCле*“/ д!3г,. C!%,ƒ"%-
д,2елеL C!ед“2=",л, A. Willemsen (Noldus, m,-
де!л=…д/) , J.M. Daggett (Zantiks, bел,*%K!,2=-
…, ). o%дK%!3 …=,л3чшеL м%дел, ме2=K%л,че“*%г% 
“,…д!%м= дл   ,ƒ3че…,  2!е"%›…%“2, 3 ›,"%2…/. 
, ,ƒ3че…,ю …=!3ше…,  C%"еде…,  …= .2,. м%де-
л . K/л, C%“" ?е…/ д%*л=д/ q.`. `C! 2,…= , 
j.b. l›ель“*%L , “%="2. (p%““, ). K. Grohmann 
(p%““, ) C%*=ƒ=л "%ƒм%›…%“2, люм,…е“це…2…%L 
*%…-%*=ль…%L in vivo in situ м,*!%“*%C,, " ,ƒ-
3че…,, -,ƒ,%л%г,, , C=2%л%г,, …е!"…%L “,“2ем/.

qлед3ю?= , 25-  *%…-е!е…ц,  ISBS &Stress 
and Behavior[ “%“2%,2“  16$19 м=  2018 г. " 
q=…*2-oе2е!K3!ге.

Ïîñòóïèëà â ðåäàêöèþ: 03.06.2017 ã.

Ìàòåðèàë ïîäãîòîâèëè: b.m. l3.,…, b.l. jл,-
ме…*%,  `.b. j=л3е"
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ÞÁÈËÅÉ

7 =C!ел  2017 г%д= ,“C%л…,л%“ь 70 ле2 "/д=ю-
?ем3“  3че…%м3, =*=дем,*3 p%““,L“*%L =*=дем,, 
…=3* ~!,ю kе%…,д%",ч3 xе"че…*%.

p%д,л“  ~.k. xе"че…*% " г%!%де “*32“*е 
" “емье "%е……%“л3›=?,.. Š!3д%"%L C32ь …=ч=л 
C%“ле %*%…ч=…,  ш*%л/ # м=2!%“%м …= “3д=. 
`ƒ%"“*%-)е!…%м%!“*%г% K=““еL…=. b 1966$1968 гг. 
C!%.%д,л “!%ч…3ю “л3›K3; " .2%2 Cе!,%д %*%…-
ч,л "%е……%--ельдше!“*%е 3ч,л,?е. b 1968 г. C%-
“23C,л " b%е……%-мед,ц,…“*3ю =*=дем,ю ,ме…, 
q.l. j,!%"= (bl`), C%“ле 3“Cеш…%г% %*%…ч=-
…,  *%2%!%L " 1974 г. “л3›,л *%м=…д,!%м %Cе-
!=ц,%……%-Cе!е" ƒ%ч…%г% "ƒ"%д= %2дель…%г% ме-
д,ц,…“*%г% K=2=ль%…=. q 1975 г. # “%2!3д…,* 
*=-ед!/ , *л,…,*, г%“C,2=ль…%L (2%!=*=ль…%L) 
.,!3!г,, bl`, C!%шел C32ь %2 *л,…,че“*%г% 
%!д,…=2%!= д% “2=!шег% C!еC%д="=2ел  *=-ед!/. 
n“%Kе……%е "л, …,е …= “2=…%"ле…,е ~.k. xе"-
че…*% *=* .,!3!г=-*л,…,ц,“2= %*=ƒ=л, =*=дем,* 
h.q. j%ле“…,*%", чле…-*%!!е“C%…де…2 ̀ lm qqqp 
m.b. o32%", C!%-е““%! l.h. k/2*,….

q 1991 г. ~!,L kе%…,д%",ч "%ƒгл=",л *=-
-ед!3 , *л,…,*3 “е!деч…%-“%“3д,“2%L .,!3!г,, 
,ме…, =*=дем,*= o.`. j3C!, …%"=, = “ =C!ел  
1992 г. # …=ч=ль…,* b%е……%-мед,ц,…“*%L =*=-
дем,, , C!ед“ед=2ель ее rче…%г% “%"е2=. b%ƒ-

гл="л   bl`, ~.k. xе"че…*% " "%“C,2=2ель-
…%L !=K%2е 3дел л K%льш%е "…,м=…,е "%“C,2=…,ю 
"/“%*%L д3.%"…%“2, , …!="“2"е……%“2, 3 K3д3?,. 
"%е……/. мед,*%", "%““2=…%"ле…,ю л3чш,. 2!=-
д,ц,L г3м=…,ƒм= , “=м%C%›е!2"%"=…,  !%““,L-
“*,. "!=чеL. o% ег% ,…,ц,=2,"е , ="2%!“*%м3 
C!%е*23 …= 2е!!,2%!,, `*=дем,, K/л %2*!/2 
Cе!"/L " м,!е мем%!,=л &lед,*=м м,!=, C="-
ш,м " "%L…=.[, = г%!%д“*%L Cл%?=д,, …= *%2%-
!%L !=“C%л%›е… C=м 2…,*, C!,“"%е…% …=ƒ"=…,е 
&oл%?=дь b%е……/. lед,*%"[. m= 2е!!,2%!,, 
K/"шеL b%е……%-м%!“*%L мед,ц,…“*%L =*=дем,, 
K/л %2*!/2 мем%!,=ль…/L C=м 2…,* леге…д=!…%-
м3 &q2=л,…г!=д“*%м3 *3!“3[, K%льш=  ч=“2ь "/-
C3“*…,*%" *%2%!%г% ге!%L“*, C%г,Kл= " bел,*%L 
n2ече“2"е……%L "%L…е. 

q 1992 г. ~.k. xе"че…*% # C!ед“2=",2ель 
p%““,L“*%L tеде!=ц,, " lе›д3…=!%д…%м *%м,-
2е2е "%е……%L мед,ц,…/. n…  ",л“  ,…,ц,=2%!%м 
“%ƒд=…,  ме›д3…=!%д…%г% д",›е…,  &b ƒ=?,-
23 "%е……/. "!=чеL[, !=ƒ",2,  ме›д3…=!%д…%г% 
"%е……%-мед,ц,…“*%г% “%2!3д…,че“2"= " “2!=…е 
, 3“Cеш…%L !е=л,ƒ=ц,, *!3C…/. ме›д3…=!%д…/. 
C!%г!=мм.

5 ,юл  1999 г. r*=ƒ%м o!еƒ,де…2= p%““,L-
“*%L tеде!=ц,, ~.k. xе"че…*% …=ƒ…=че… l,-

ÀÊÀÄÅÌÈÊ ÐÎÑÑÈÉÑÊÎÉ ÀÊÀÄÅÌÈÈ ÍÀÓÊ 
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…,“2!%м ƒд!="%%.!=…е…,  p%““,,, д% де*=K!  
2000 г. %д…%"!еме……% %“2="= “ь …=ч=ль…,*%м 
bl` , !3*%"%д,2елем *=-ед!/ , *л,…,*, “е!-
деч…%-“%“3д,“2%L .,!3!г,,. 

~.k. xе"че…*% # ="2%! *%…цеCц,, ƒд!=-
"%%.!=…е…,  p%““,, *=* “,“2ем/ ›,ƒ…е%Kе“Cече-
…, , -=*2%!= …=ц,%…=ль…%L Kеƒ%C=“…%“2,, гл="-
…%г% C!,%!,2е2= г%“3д=!“2"=. “"л  “ь чле…%м 
o!=",2ель“2"= pt, %… 3дел л %“%K%е "…,м=…,е 
!=ƒ",2,ю “,“2ем/ ƒд!="%%.!=…е…,  !ег,%…%" 
p%““,,. o% ег% ,…,ц,=2,"е q%"е2 aеƒ%C=“…%-
“2, p%““,L“*%L tеде!=ц,, " 1999 г. !=““м%2!ел 
"%C!%“ &n ƒ=*%…%д=2ель…%L де 2ель…%“2, C% !е-
ше…,ю C!%Kлем/ …=ц,%…=ль…%L Kеƒ%C=“…%“2, 
" %Kл=“2, %.!=…/ ƒд%!%"ь  г!=›д=… p%““,L“*%L 
tеде!=ц,,[. ~.k. xе"че…*% …еC%“!ед“2"е……% 
3ч=“2"%"=л " !=ƒ!=K%2*е цел%г% ! д= -еде!=ль-
…/. целе"/. C!%г!=мм, C!,… 2/. o!=",2ель-
“2"%м p%““,L“*%L tеде!=ц,,, C% %2дель…/м 
C!%Kлем=м “%.!=…е…,  , 3*!еCле…,  ƒд%!%"ь , 
C!%-,л=*2,*, ƒ=K%ле"=…,L …=“еле…,  p%““,,, 
" 2%м ч,“ле “=.=!…%г% д,=Kе2=, 23Kе!*3леƒ=, 
bh)-,…-е*ц,,, = 2=*›е “%ƒд=…,  .--е*2,"…%L 
“,“2ем/ "=*ц,…%C!%-,л=*2,*, ,…-е*ц,%……/. 
ƒ=K%ле"=…,L. 

q %*2 K!  2000 г. ~.k. xе"че…*% # ƒ="е-
д3ю?,L *=-ед!%L -=*3ль2е2“*%L .,!3!г,, ll` 
,м. h.l. qече…%"=, %д…%"!еме……% # д,!е*-
2%! mhh г!3д…%L .,!3!г,, …= K=ƒе ll` ,м. 
h.l.qече…%"=. 

b 2002 г. ,м %!г=…,ƒ%"=… m=ц,%…=ль…/L ме-
д,*%-.,!3!г,че“*,L 0е…2! ,ме…, m.h. o,!%г%"= 
l,…ƒд!="= p%““,,, C!еƒ,де…2%м *%2%!%г% %… K/л 
ед,…%гл=“…% ,ƒK!=… …= ƒ=“ед=…,, !=“ш,!е……%г% 
“%“2="= rче…%г% q%"е2= 0е…2!=. 

m=3ч…/L C32ь ~.k. xе"че…*% %2л,ч=е2 
ш,!%2= ,““лед%"=2ель“*%г% C%,“*= , 2"%!че“*%L 
м/“л,. n“2="= “ь …е,ƒме……% "е!…/м C!%Kлем=м 
*=!д,%.,!3!г,,, %… ,““лед%"=л =…%м=л,, !=ƒ-
",2,  лег*,., C…е"м%м,*%ƒ/ (м=2е!,=л/ легл, 
" %“…%"3 д"3. гл=" !3*%"%д“2"= дл  "!=чеL 
&u,!3!г,  лег*,. , Cле"!/[, 1988). hм "…е-
“е… “3?е“2"е……/L "*л=д " .,!3!г,че“*%е лече…,е 
"!%›де……/. C%!%*%" “е!дц=: !=ƒ!=K%2=…= Cл=-
“2,*= де-е*2%" Cе!ег%!%д%* *=ме! “е!дц= “ C%-
м%?ью =32%Cе!,*=!д=.

Š=л=…2 3че…%г% C!% ",л“  " “C%“%K…%“2, 
",де2ь гл3K,…3 …=3ч…%L C!%Kлем/ " ч=“2…/. 
"%C!%“=.. Š=*, *=ƒ=л%“ь K/, " %2дель…%м, .,-
!3!г,че“*%м ме2%де лече…,  ,…-е*ц,%……%г% 
.…д%*=!д,2= %… 3",дел цел%е …=3ч…%е …=C!="-
ле…,е # г…%L…%-“еC2,че“*3ю *=!д,%.,!3!г,ю, 
“2=" ег% %“…%"%C%л%›…,*%м. ~.k. xе"че…*% 

%Kл=д=е2 “=м/м K%льш,м " м,!е %C/2%м .,-
!3!г,че“*%г% лече…,  .2%L 2 ›ел%L *=2ег%!,, 
K%ль…/. (“"/ше 7 2/“. *л,…,че“*,. …=Kлюде-
…,L, " 2%м ч,“ле K%лее 3,5 2/“. %Cе!,!%"=……/. 
K%ль…/.). 

aе“C!ецеде…2…/L C% %KAем3 , 3…,*=ль…/L 
C% “%де!›=…,ю “"%L л,ч…/L %C/2 ~.k. xе"-
че…*% ,ƒл%›,л " м%…%г!=-,, &u,!3!г,че“*%е 
лече…,е ,…-е*ц,%……%г% .…д%*=!д,2=[, *%2%!=  
K/л= Cе!е"еде…= …= =…гл,L“*,L  ƒ/* , ,ƒд=…= ƒ= 
г!=…,цеL. b 2015 г. "/шл% "2%!%е, д%C%л…е……%е 
,ƒд=…,е, *%2%!%е %K!ел% -%!м=2 .…ц,*л%Cед,, 
C% C!%Kлеме "…32!,“е!деч…%L ,…-е*ц,, 3›е C%д 
…=ƒ"=…,ем &u,!3!г,че“*%е лече…,е ,…-е*ц,%…-
…%г% .…д%*=!д,2= , %“…%"/ г…%L…%-“еC2,че“*%L 
*=!д,%.,!3!г,,[. 

~.k. xе"че…*% C%дг%2%",л * ƒ=?,2е K%лее 
80 д%*2%!“*,. , *=…д,д=2“*,. д,““е!2=ц,L. 
m= C!%2 ›е…,, м…%г,. ле2 %…  "л л“  C!ед“ед=-
2елем “Cец,=л,ƒ,!%"=……/. д,““е!2=ц,%……/. “%"е-
2%" C% .,!3!г,, , “е!деч…%-“%“3д,“2%L .,!3!г,,. 
n… %C3Kл,*%"=л K%лее 800 …=3ч…/. , 3чеK…%-ме-
2%д,че“*,. !=K%2, " 2%м ч,“ле 32 м%…%г!=-,,. 

~.k. xе"че…*% # д%*2%! мед,ц,…“*,. 
…=3*, д%*2%! K%г%“л%", , C!%-е““%!, =*=дем,* 
p`m, =*=дем,* b%е……%-мед,ц,…“*%L =*=де-
м,,, ге…е!=л-C%л*%"…,* мед,ц,…“*%L “л3›K/, 
g=“л3›е……/L де 2ель …=3*, pt, g=“л3›е…-
…/L "!=ч pt, л=3!е=2 c%“3д=!“2"е……%L C!е-
м,, pt (2000 г.). n… # чле… *%%!д,…=ц,-
%……%г% *%м,2е2= m=3ч…%г% “%"е2= p`m C% -,-
ƒ,%л%г,че“*,м …=3*=м, o!еƒ,де…2 p%““,L“*%L 
=““%ц,=ц,, .,!3!г%" ,ме…, m.h. o,!%г%"=, 
чле… C!еƒ,д,3м= p%““,L“*%г% %K?е“2"= "!=чеL, 
чле… C!="ле…,  p%““,L“*%L =““%ц,=ц,, “е!деч-
…%-“%“3д,“2/. .,!3!г%" q=…*2-oе2е!K3!г“*%г% 
.,!3!г,че“*%г% %K?е“2"= ,ме…, m.h. o,!%-
г%"=, чле… e"!%CеL“*%L =““%ц,=ц,, “е!деч…%-
“%“3д,“2/. .,!3!г%", =““%ц,=ц,, 2%!=*=ль…/. 
.,!3!г%" qx`. 

o%че2…/L C!%-е““%! , д%*2%! ! д= !%““,L-
“*,. , ƒ=!3Kе›…/. ,…“2,232%", 3…,"е!“,2е2%" , 
=*=дем,L.

m=г!=›де… %!де…%м p3““*%L o!="%“л="…%L 
0е!*", “" 2%г% Kл=г%"е!…%г% *… ƒ  d=…,,л= 
l%“*%"“*%г%, ме›д3…=!%д…/м %!де…%м “" -
2%г% j%…“2=…2,…= bел,*%г%, ƒ%л%2%L мед=лью 
oе2!= bел,*%г% &g= ƒ=“л3г, " деле "%ƒ!%›-
де…,  …=3*, , .*%…%м,*, p%““,,[ lе›д3-
…=!%д…%L `*=дем,, …=3* % C!,!%де , %K?е-
“2"е, ƒ%л%2%L мед=лью p%““,L“*%L =*=дем,, 
е“2е“2"е……/. …=3*, C!ем,еL p`lm ,ме…, 
m.`. qем=ш*%, ƒ%л%2%L мед=лью ,ме…, C!%-
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-е““%!= b.h. j%ле“%"= &g= ƒ…=ч,2ель…/L 
"*л=д " !=ƒ",2,е *=!д,%"=“*3л !…%L .,!3!-
г,,[ , м…%г,м, д!3г,м, …=г!=д=м,.

pед*%ллег,  , !ед=*ц,%……/L “%"е2 ›3!-
…=л=, …=3ч…%е мед,ц,…“*%е =*=дем,че“*%е “%-

%K?е“2"%, 3че…,*,, *%ллег, , д!3ƒь  “е!деч…% 
C%ƒд!="л ю2 юK,л !=, ›ел=ю2 ем3 *!еC*%г% 
ƒд%!%"ь , 2"%!че“*%г% д%лг%ле2, , …%"/. “"е!-
ше…,L …= ,ƒK!=……%м ,м C32, 3че…%г%, "!=ч= , 
3ч,2ел .
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ÍÅÊÐÎËÎÃ

ÀÍÀÒÎËÈÉ ÌÈÕÀÉËÎÂÈ× ÃÐÀÍÎÂ
(21.04.1932–12.05.2017)

12 м=  2017 г%д= C%“ле 2 ›ел%L C!%д%л›,-
2ель…%L K%леƒ…, “*%…ч=л“  C!%-е““%!, =*=дем,* 
p`m, k=3!е=2 c%“3д=!“2"е……%L , o!=",2ель-
“2"е……%L C!ем,L p%““,,, o%че2…/L г!=›д=…,… 
г. q=…*2-oе2е!K3!г=, д,!е*2%! tcar &p%““,L-
“*,L …=3ч…/L це…2! !=д,%л%г,, , .,!3!г,че-
“*,. 2е.…%л%г,L[ l,…ƒд!="= p%““,, `…=2%л,L 
l,.=Lл%",ч c!=…%". 

`.l. c!=…%" !%д,л“  21 =C!ел  1932 г%д= 
" г. d%…ец*, где C%л3ч,л мед,ц,…“*%е %K!=ƒ%"=-
…,е , …=ч=л 2!3д%"3ю , …=3ч…3ю де 2ель…%“2ь 
" d%…ец*%L %Kл=“2…%L K%ль…,це "!=ч%м-.,!3!г%м, 
= ƒ=2ем ƒ="ед3ю?,м .,!3!г,че“*,м %2деле…,ем. 
q Cе!"/. ш=г%" C!%-е““,%…=ль…%L де 2ель…%“2, 
ег% ,…2е!е“%"=л, "%C!%“/, “" ƒ=……/е “ .,!3!-
г,че“*%L геC=2%л%г,еL. }2%L C!%Kлеме K/л, C%-
“" ?е…/ *=…д,д=2“*=  , д%*2%!“*=  д,““е!2=ц,, 
`.l. c!=…%"=.

b 60$70-. гг. C!%шл%г% “2%ле2,  …=3ч…=  , 
Cед=г%г,че“*=  де 2ель…%“2ь ̀ .l. c!=…%"= C!%.%-
д,л= " kе…,…г!=д“*%м …=3ч…%-,““лед%"=2ель“*%м 
,…“2,232е %…*%л%г,, ,м. m.m. oе2!%"= (1965$
1966 гг.) , " 1-м kе…,…г!=д“*%м мед,ц,…“*%м ,…-
“2,232е ,м. =*=д. h.o. o="л%"=, где %… !=K%2=л 
“ 1966 C% 1977 г. b 1974 г. ем3 K/л% C!,“"%е…% 
3че…%е ƒ"=…,е C!%-е““%!=.

m=3ч…/е !=ƒ!=K%2*,, "/C%л…е……/е " .2%2 Cе-
!,%д, “2=л, %“…%"%L …%"%г% …=C!="ле…,  " %2ече-
“2"е……%L мед,ц,…е $ ,…2е!"е…ц,%……%L !=д,%л%-
г,, " %…*%л%г,,.

q 1980 г., C%“ле !=K%2/ " д%л›…%“2, ƒ="ед3-
ю?ег% *=-ед!%L г%“C,2=ль…%L .,!3!г,, nде““*%-
г% мед,ц,…“*%г% ,…“2,232= ,м. m.h. o,!%г%"=, 
"“  д=ль…еLш=  де 2ель…%“2ь `.l. c!=…%"= K/л= 
“" ƒ=…= “ 0е…2!=ль…/м …=3ч…%-,““лед%"=2ель-
“*,м !е…2ге…%!=д,%л%г,че“*,м ,…“2,232%м (…/…е 
tcar &p%““,L“*,L …=3ч…/L це…2! !=д,%л%г,, 
, .,!3!г,че“*,. 2е.…%л%г,L[ l,…ƒд!="= p%““,,). 
b 1980 г. C% ,…,ц,=2,"е `.l. c!=…%"= …= K=ƒе 
,…“2,232= K/л% %!г=…,ƒ%"=…% Cе!"%е " p%““,, 
“2=ц,%…=!…%е %2деле…,е !е…2ге…%.…д%"=“*3л !…%L 
.,!3!г,,. 

b д=ль…еLшем C!,%!,2е2…/м …=C!="ле…,ем 
…=3ч…/. !=ƒ!=K%2%* `.l. c!=…%"= “2=л= C!%-
Kлем= лече…,  %ч=г%"/., C!е›де "“ег% ƒл%*=че-
“2"е……/., C%!=›е…,L Cече…,. o%д ег% !3*%"%д-
“2"%м K/л “%ƒд=… ! д %!,г,…=ль…/. 2е.…%л%г,L 
!е…2ге…%.…д%"=“*3л !…/. "меш=2ель“2", “%че2=-
ю?,. .,!3!г,че“*,е , .…д%"=“*3л !…/е ме2%д/. 
b 1993 г. ƒ= K%льш%L …=3ч…/L "*л=д " !=ƒ",2,е 
!е…2ге…%.…д%"=“*3л !…%L .,!3!г,, " геC=2%л%г,, 
A.M. c!=…%" K/л 3д%“2%е… c%“3д=!“2"е……%L C!е-
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м,, p%““,, , …=г!=›де… C%че2…%L мед=лью ,ме…, 
m.h. o,!%г%"=. 

b 1993 г. ̀ .l. c!=…%" "%ƒгл=",л tcar &p%“-
“,L“*,L …=3ч…/L це…2! !=д,%л%г,, , .,!3!г,че-
“*,. 2е.…%л%г,L[ l,…ƒд!="= p%““,,.

Š=л=…2 %!г=…,ƒ=2%!=, м=“ш2=K…%“2ь …=3ч…/. 
,деL, =*2,"…=  ›,ƒ…е……=  C%ƒ,ц,  C%ƒ"%л,л, 
`…=2%л,ю l,.=Lл%",ч3 C!е"!=2,2ь "%ƒгл="л е-
м%е ,м 3ч!е›де…,е " *!3C…/L м3ль2,д,“ц,Cл,-
…=!…/L це…2!, %“…=?е……/L “=м/м “%"!еме……/м 
%K%!3д%"=…,ем , "/“%*%*"=л,-,ц,!%"=……/м, 
*=д!=м,, ч2% “2=л% %“…%"%L дл  3“Cеш…%L !=ƒ-
!=K%2*, , "…ед!е…,  …%"/. 2е.…%л%г,L ,…2е!"е…-
ц,%……%L !=д,%л%г,,, “%“3д,“2%L .,!3!г,,, м=л%-
,…"=ƒ,"…/. .,!3!г,че“*,. "меш=2ель“2", л3че"%L 
",ƒ3=л,ƒ=ц,,, = 2=*›е 2!=…“Cл=…2=ц,, д%…%!“*%L 
2!3C…%L Cече…, дл  ›,2елеL q=…*2-oе2е!K3!г= 
, д!3г,. !ег,%…%" p%““,,, K,%2е.…%л%г,, ле*=!-
“2"е……/. , д,=г…%“2,че“*,. C!еC=!=2%". 

b 2000 г. `.l. c!=…%" K/л ,ƒK!=… чле…%м-
*%!!е“C%…де…2%м p`lm, " 2002 г%д3 # деL-
“2",2ель…/м чле…%м p`lm C% “Cец,=ль…%“2, 
&!е…2ге…%!=д,%л%г, [

b 1998 г. C%д ег% !3*%"%д“2"%м "Cе!"/е " qе-
"е!%-g=C=д…%м !ег,%…е p%““,, K/л= %“3?е“2"ле-
…= Cе!е“=д*= Cече…,. b д=ль…еLшем C%д .г,д%L 
A.M. c!=…%"= " 0е…2!е “2=л= =*2,"…% !=ƒ","=2ь-
“  2!=…“Cл=…2%л%г,  (Cе!е“=д*= Cече…, , C%че*). 
`…=2%л,L l,.=Lл%",ч "%ƒгл=",л lе›д3…=!%д-
…3ю C!%г!=мм3 &Š!=…“Cл=…2=ц,  Cече…, " qе"е-
!%-g=C=д…%м !ег,%…е p%““,,[. 

h““лед%"=…,  " .2%L %Kл=“2,, C!%"еде……/е C%д 
!3*%"%д“2"%м `…=2%л,  l,.=Lл%",ч= c!=…%"=, 
K/л, 3д%“2%е…/ o!ем,, o!=",2ель“2"= p%““,L“*%L 
tеде!=ц,, " %Kл=“2, …=3*, , 2е.…,*, ƒ= !=ƒ!=K%2-
*3, “%ƒд=…,е , "…ед!е…,е ме2%д%" 2!=…“Cл=…2=ц,, 
Cече…, 3 "ƒ!%“л/. , де2еL *=* …%"%г% …=C!="ле…,  
" !%““,L“*%м ƒд!="%%.!=…е…,, (2007 г.).

m=3ч…/е ,…2е!е“/ `.l. c!=…%"=, !3*%"%д,2е-
л  м3ль2,д,“ц,Cл,…=!…%г% 0е…2!=, …е %г!=…,ч,-
"=л,“ь .2,м, C!%Kлем=м,. bел,* "*л=д ̀ .l. c!=-
…%"= " !=ƒ",2,е …%"/. 2е.…%л%г,L  де!…%L ме-
д,ц,…/ " tcar &p%““,L“*,L …=3ч…/L це…2! 
!=д,%л%г,, , .,!3!г,че“*,. 2е.…%л%г,L[ l,…-
ƒд!="= p%““,,. b 2006 г. `.l.c!=…%" “ г!3C-
C%L “%="2%!%" K/л 3д%“2%е… C!ем,, o!=",2ель-
“2"= p%““,L“*%L tеде!=ц,, " %Kл=“2, …=3*, , 
2е.…,*, ƒ= “%ƒд=…,е , "…ед!е…,е %2ече“2"е……%г% 
*%мCле*“= =CC=!=23!/ , 2е.…%л%г,L C!%,ƒ"%д“2"= 
!=д,%-=!мC!еC=!=2%", &мече…/.[ 3ль2!=*%!%2*%-

›,"3?,м, !=д,%…3*л,д=м,, дл  д,=г…%“2,че“*,. 
це…2!%" C%ƒ,2!%……%-.м,““,%……%L 2%м%г!=-,,.

a%льш%е "…,м=…,е `…=2%л,L l,.=Lл%",ч 3де-
л л “%ƒд=…,ю , "…ед!е…,ю " C!=*2,*3 ƒд!="%%.-
!=…е…,  !еƒ3ль2=2%" !=ƒ!=K%2%* 0е…2!= " %Kл=“2, 
K,%2е.…%л%г,, ле*=!“2"е……/. , д,=г…%“2,че“*,. 
C!еC=!=2%", = 2=*›е ,……%"=ц,%……/м mhp " %K-
л=“2, ге……%L 2е!=C,, $ %д…%L ,ƒ Cе!“Cе*2,"…/. 
“2!=2ег,L " “%"!еме……%L %…*%л%г,,. 

`.l. c!=…%" =*2,"…% ƒ=…,м=л“  %K?е“2"е……%L 
де 2ель…%“2ью: %… K/л чле…%м m=3ч…%г% “%"е-
2= C% мед,ц,…“*%L !=д,%л%г,, , !=д,=ц,%……%L 
мед,ц,…е p`m, …=3ч…%-2е.…,че“*%г% “%"е2= C!, 
o!=",2ель“2"е q=…*2-oе2е!K3!г=; C!ед“ед=2елем 
nK?е“2"е……%г% q%"е2= C!, `дм,…,“2!=ц,, j3-
!%!2…%г% !=L%…=; чле…%м =““%ц,=ц,, .,!3!г%"-ге-
C=2%л%г%" “2!=… qmc; C!="ле…,  .,!3!г,че“*%г% 
%K?е“2"= ,м. m.h. o,!%г%"=; чле…%м !ед=*ц,%…-
…%г% “%"е2= ›3!…=л= &bе“2…,* 2!=…“Cл=…2%л%г,, 
, ,“*3““2"е……/. %!г=…%"[, !ед=*ц,%……%г% “%"е2= 
&lед,ц,…“*,L =*=дем,че“*,L ›3!…=л[, !ед=*ц,-
%……%г% “%"е2= ›3!…=л= &`……=л/ .,!3!г,че“*%L 
геC=2%л%г,,[, !ед=*ц,%……%L *%ллег,, ›3!…=л= 
&b%C!%“/ %…*%л%г,,[ , !ед=*ц,%……%L *%ллег,, 
&e"!=ƒ,L“*%г% %…*%л%г,че“*%г% ›3!…=л=[.

`.l. c!=…%" # ="2%! K%лее 480 …=3ч…/. 
!=K%2, 9 м%…%г!=-,L, 63 C=2е…2%" …= ,ƒ%K!е2е…, , 
,ƒ …,. 2 C=2е…2= qx`. o%д ег% !3*%"%д“2"%м 
"/C%л…е…% , ƒ=?,?е…% 10 д%*2%!“*,. , 17 *=…-
д,д=2“*,. д,““е!2=ц,L.

g=“л3г, `…=2%л,  l,.=Lл%",ч= c!=…%"= K/л, 
"/“%*% %це…е…/ …= tеде!=ль…%м , !ег,%…=ль…%м 
3!%"… .: %… K/л …=г!=›де… %!де…%м &g= ƒ=“л3г, 
Cе!ед n2ече“2"%м[ IV “2еCе…, (2002 г.), n!де-
…%м &g= ƒ=“л3г, Cе!ед n2ече“2"%м[ III “2еCе…, 
(2007 г.), n!де…%м &g= ƒ=“л3г, Cе!ед n2ече-
“2"%м[ II “2еCе…, (2012 г.), мед=лью &g= ƒ=“л3г, 
Cе!ед %2ече“2"е……/м ƒд!="%%.!=…е…,ем[ (2001 г.), 
ƒ%л%2%L мед=лью m.m. aл%.,…= &g= !=ƒ",2,е 
%2ече“2"е……%L %…*%л%г,че“*%L …=3*,[ (2003 г.), 
ме›д3…=!%д…%L C!ем,еL &g= "е!3 , "е!…%“2ь[, 
3ч!е›де……%L -%…д%м q" 2%г% b“е."=ль…%г% =C%-
“2%л= ̀ …д!е  oе!"%ƒ"=……%г% (2003 г.). ̀ .l. c!=-
…%" # o%че2…/L г!=›д=…,… q=…*2-oе2е!K3!г= 
(2011 г.). 

j%ллег,, д!3ƒь  , !%д…/е, Kл=г%д=!…/е C=ц,-
е…2/ …="“егд= “%.!=… 2 " “"%,. “е!дц=. C=м 2ь 
%K `…=2%л,, l,.=Lл%",че c!=…%"е $ K%льш%м 
3че…%м, C!е*!=“…%м “Cец,=л,“2е, 2=л=…2л,"%м =д-
м,…,“2!=2%!е , %K?е“2"е……%м де 2еле. 
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