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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…, . 

Ëèòåðàòóðà
1. Honko A.N., Mizel S.B. Effects of flagellin on innate and adaptive immunity // Immun. Research. 

2005. Vol. 33, No 1. P. 83$101. 
2. Mizel S.B., Bates J.T. Flagellin as an adjuvant: cellular mechanisms and potential // J. Immunol. 2010. 

Vol. 185, No 10. P. 5677$5682. 
3. Rossez Y., Wolfson E.B., Holmes A., Gally D.L., Holden N.J. Bacterial flagella: twist and stick, or 

dodge across the kingdoms // PLOS Pathol. 2015. Vol. 11, No 1. p. 1004483. pе›,м д%“23C=: https://
www. ncbi. nlm. nih. gov/pmc/articles/PMC4295861/ 

4. Fröhlich E.E., Mayerhofer R., Holzer P. Reevaluating the hype: four bacterial metabolites under scru-
tiny // Eur. J. Microbiol. Immunol. 2015. Vol. 5, No 1. p. 1-13. 

5. Dowling J.K., Mansell A. Toll-like receptors: the swiss army knife of immunity and vaccine develop-
ment // Clin. Transl. Immunol. 2016. Vol. 5, No 5. p. 85. pе›,м д%“23C=: https://www. ncbi. nlm. nih. 
gov/pmc/articles/PMC4910119/ 

6. Ciacci-Woolwine F., Blomfield I.C., Richardson S.H., Mizel S.B. Salmonella flagellin induces tumor 
necrosis factor alpha in a human promonocytic cell line // Infect. Immun. 1998. Vol. 66, No 3. p. 1127$1134. 



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

7. Vijay-Kumar M., Wu H., Jones R., Grant G., Babbin B., King T.P., Kelly D., Gewirtz A.T., 
Neish A.S. Flagellin suppresses epithelial apoptosis and limits disease during enteric infection // Am. J. 
Pathol. 2006. Vol. 169, No 5. p. 1686$1700. 

8. Gewirtz A.T., Navas T.A., Lyons S., Godowski P.J., Madara J.L. Cutting edge: bacterial Flagellin 
activates basolaterally expressed TLR5 to induce epithelial proinflammatory gene expression // J. Immunol. 
2001. Vol. 167, No 4. p. 1882$1885. 

9. Hayashi F., Smith K.D., Ozinsky A., Hawn T.R., Yi E.C., Goodlett D.R., Eng J.K., Akira S., Un-
derhill D.M., Anderem A. The innate immune response to bacterial-flagellin is mediated by Toll-like receptor 
5 // Nature. 2001. Vol. 410, No 6832. p. 1099$1103. 

10. Vijay-Kumar M., Aitken J.D., Sanders C.J., Frias A., Sloane V.M., Xu J., Neish A.S., Rojas M., 
Gewirtz A.T. Flagellin treatment protects against chemicals, bacteria, viruses, and radiation // J. Immunol. 
2008. Vol. 180, No 12. P. 8280$8285. 

11. Vijay-Kumar M., Carvalho F.A., Aitken J.D., Fifadara N.H., Gewirtz A.T. TLR5 or NLRC4 is 
necessary and sufficient for promotion of humoral immunity by flagellin // Eur. J. Immunol. 2010. Vol. 40, 
No 12. p. 3528$3534. 

12. Kofoed E.M., Vance R.E. Innate immune recognition of bacterial ligands by NAIPs determines in-
flammasome specificity // Nature. 2011. Vol. 477, No 7366. p. 592$595. 

13. Zhao Y., Yang J., Shi J., Gong Y.N., Lu Q., Xu H., Liu L., Shao F.The NLRC4 inflammasome recep-
tors for bacterial flagellin and type III secretion apparatus // Nature. 2011. Vol. 477, No 7366. p. 596$600. 

14. López-Yglesias A.H., Zhao X., Quarles E.K., Lai M.A., VandenBos T., Strong R.K., Smith K.D. 
Flagellin induces antibody responses through a TLR5- and inflammasome-independent pathway // 
J. Immunol. 2014. Vol. 192, No 4. p. 1587$1596. 

15. Yonekura K., Maki-Yonekura S., Namba K. Complete atomic model of the bacterial flagellar filament 
by electron cryomicroscopy // Nature. 2003. Vol. 424. p. 643$650. 

16. Song W.S., Yoon S.I. Crystal structure of FliC flagellin from Pseudomonas aeruginosa and its impli-
cation in TLR5 binding and formation of the flagellar filament // Biochem. Biophys. Res. Commun. 2014. 
Vol. 444, No 2. p. 109$115. 

17. Lu Y., Swartz J.R. Functional properties of Flagellin as a stimulator of innate immunity // Sci. 
Rep. 2016. Vol. 12, No 6. P. 18379. pе›,м д%“23C=: https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC4709591/

18. Lightfield K.L., Persson J., Brubaker S.W., Witt C.E., von Moltke J., Dunipace E.A., Henry T., 
Sun Y.H., Cado D., Dietrich W.F., Monack D.M., Tsolis R.M., Vance R.E. Critical function for Naip5 in 
inflammasome activation by a conserved carboxy-terminal domain of Flagellin // Nat. Immunol. 2008. Vol. 
9, No 10. p. 1171$1178. 

19. Burdelya L.G., Krivokrysenko V.I., Tallant T.C., Strom E., Gleiberman A.S., Gupta D., Kurmasov O.V., 
Fort F.L., Osterman A.L., Didonato J.A., Feinstein E., Gudkov A.V. An agonist of toll-like receptor 5 has 
radioprotective activity in mouse and primate models // Science. 2008. Vol. 320, No 5873. p. 226$230. 

20. Song L., Zhang Y., Yun N.E., Poussard A.L., Smith J.N., Smith J.K., Borisevich V., Linde J.J. 
Zacks M.A., Li H., Kavita U., Reiserova L., Liu X., Dumuren K., Balasubramanian B., Weaver B., Parent J., 
Umlauf S., Liu G., Huleatt J., Tussey L., Paessler S. Superior efficacy of a recombinant flagellin:H5N1 HA 
globular head vaccine is determined by the placement of the globular head within Flagellin // Vaccine. 2009. Vol. 
27, No 42. P. 5875$5884. 

21. Bennett K.M., Gorham R.D., Gusti V., Gusti V., Trinh L., Motikis D., Lo D.D. Hybrid flagellin as 
a T cell independent vaccine scaffold // BMC Biotechnol. 2015. Vol. 15. P. 71. pе›,м д%“23C=: https://
www. ncbi. nlm. nih. gov/pmc/articles/PMC4534063/

22. Tanomand A., Farajnia S., Peerayeh S.N., Majidi J. Cloning, expression and characterization of 
recombinant exotoxin A-flagellin fusion protein as a new vaccine candidate against Pseudomonas aeruginosa 
infections // Iran. Biomed. J. 2013. Vol. 17, No 1. P. 1$7. 

23. McEwen J., Levi R., Horwitz R.J., Arnon R. Synthetic recombinant vaccine expressing influenza 
haemagglutinin epitope in Salmonella flagellin leads to partial protection in mice // Vaccine. 1992. Vol. 10, 
No 6. p. 405$411. 

24. Levi R., Arnon R. Synthetic recombinant influenza vaccine induces efficient long-term immunity and 
cross-strain protection // Vaccine. 1996. Vol. 14, No 1. p. 85$92. 

25. Cuadros C., Lopez-Hernandez F.J., Dominguez A.L., McClelland M., Lustgarten J. Flagellin fusion 
proteins as adjuvants or vaccines induce specific immune responses // Infect. Immun. 2004. Vol. 72, No 5. 
p. 2810$2816. 



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

26. Bates J.T., Honko A.N., Graff A.H., Kock N.D., Mizel S.B. Mucosal adjuvant activity of flagellin 
in aged mice // Mech. Ageing Dev. 2008. Vol. 129, No 5. p. 271$281. 

27. Honko A.N., Sriranganathan N., Lees C.J., Mizel S.B. Flagellin is an effective adjuvant for immu-
nization against lethal respiratory challenge with Yersinia pestis // Infect. Immun. 2006. Vol. 74, No 2. p. 
1113$1120. 

28. Turley C.B., Rupp R.E., Johnson C., Taylor D.N., Wolfson J., Tussey L., Kavita U., Stanberry L., 
Shaw A. Safety and immunogenicity of a recombinant M2e-flagellin influenza vaccine (STF2. 4xM2e) in 
healthy adults // Vaccine. 2011. Vol. 29, No 32. p. 5145$5152. 

29. Weimer E.T., Ervin S.E., Wozniak D.J., Mizel S.B. Immunization of young African green 
monkeys with OprF epitope 8-OprI-type A- and B-flagellin fusion proteins promotes the production of 
protective antibodies against nonmucoid Pseudomonas aeruginosa // Vaccine. 2009. Vol. 27, No 48. p. 
6762$6769. 

30. Taylor D.N., Treanor J.J., Strout C., Johnson C., Fitzgerald T., Kavita U., Ozer K., Tussey L., Shaw A.
Induction of a potent immune response in the elderly using the TLR-5 agonist, flagellin, with a recombinant 
hemagglutinin influenza-flagellin fusion vaccine (VAX125, STF2. HA1 SI) // Vaccine. 2011. Vol. 29, No 
31. p. 4897$4902. 

31. Tussey L., Strout C., Davis M., Johnson C., Luckinger G., Umlauf S., Song L., Liu G., Abraham K., 
White C.J. Phase 1 safety and immunogenicity study of a quadrivalent seasonal flu vaccine comprising re-
combinant hemagglutinin-flagellin fusion proteins // Open Forum Infect. Dis. 2016. Vol. 3, No 1. ofw015. 
pе›,м д%“23C=: https://www. ncbi. nlm. nih. gov/pmc/articles/PMC4766387/ 

32. Huleatt J.W., Nakaar V., Desai P., Huang Y., Hewitt D., Jacobs A., Tang J., McDonald W., Song L., 
Evans R.K., Umlauf S., Tussey L., Powell T.J. Potent immunogenicity and efficacy of a universal influenza 
vaccine candidate comprising a recombinant fusion protein linking influenza M2 to TLR5 ligand flagellin // 
Vaccine. 2008. Vol. 26, No 2. P. 201$214. 

33. Asadi Karam M.R., Oloomi M., Mahdavi M., Habibi M., Bouzari S. Vaccination with recombinant 
FimH fused with flagellin enhances cellular and humoral immunity against urinary tract infection in mice // 
Vaccine. 2013. Vol. 31, No 8. p. 1210$1216. 

34. Ñòåïàíîâà Ë.À., Êîâàëåâà À.À., Ïîòàï÷óê Ì.Â., Êîðîòêîâ À.Â., Êóïðèÿíîâ Â.Â., Áëîõè-
íà Å.À., Êîòëÿðîâ Ð.Þ., Öûáàëîâà Ë.Ì. hмм3…%ге……/е “"%L“2"= !е*%мK,…=…2…/. Kел*%", "*люч=ю?,. 
.*2%д%ме… Kел*= l2 ",!3“= г!,CC= ` // b%C!. ",!3“%л. 2013. Š. 58,  No 3. q. 21-25  [Stepanova L.A., 
Kovaleva A.A., Potapchuk M.V., Korotkov A.V., Kupriyanov V.V., Blohina E.A., Kotlyarov R.Yu., Cyba-
lova L.M. Immunogenicity of recombinant proteins including ectodomian of M2 influenza virus A,  Vopr. Virusol. 
2013. vol. 58. No 3. pp. 21$25].

35. Delavari S., Sohrabi M., Ardestani M.S., Faezi S., Tebianian M., Taghizadeh M., Shajiei S.Y., 
Moghaddampour M., Mahdavi M. Pseudomonas aeruginosa flagellin as an adjuvant: superiority of a con-
jugated form offlagellin versus a mixture with a human immunodeficiency virus type 1 vaccine candidate in 
the induction of immune responses // J. Med. Microbiol. 2015. Vol. 64, No 11. P. 1361$1368. 

36. Ñòåïàíîâà Ë.À., Ñåðãååâà Ì.Â., Øóêëèíà Ì.À., Øàëäæÿí À.À., Ïîòàï÷óê Ì.Â., Êîðîò-
êîâ À.Â., Öûáàëîâà Ë.Ì. c,K!,д…/L Kел%* …= %“…%"е "2%!%L “3KAед,…,ц/ гем=гглю2,…,…= ",!3“%" 
г!,CC= `/H2N2 -%!м,!3е2 Cе!е*!е“2…/L ,мм3…,2е2 // Acta Naturae (!3““*% ƒ/ч…=  "е!“, ). 2016. 
Š. 8, No 2 (29). q. 129-140 [Stepanova L.A., Sergeeva M.V., Shuklina M.A., Shaldzhyan A.A., Potap-
chuk M.V., Korotkov A.V., Cybalova L.M. A fusion protein based on the second subunit of hemagglutinin 
of influenza A/H2N2 viruses provides cross immunity. Acta Naturae (russkoyazychnaya versiya). 2016. 
vol. 8. No 2 (29). pp. 129$140]. 

37. Farajnia S., Peerayeh S.N., Tanomand A., Majidi J., Goudarzi G., NagHili B., Rahbarnia L. Protec-
tive efficacy of recombinant exotoxin A-flagellin fusion protein against Pseudomonas aeruginosa infections // 
Can. J. Microbiol. 2015. Vol. 61, No 1. P. 60 64. 

38. Behrouz B., Mahdavi M., Amirmozafari N., Fatemi M.J., Irajian G., Bahroudi M., Hashemi F.B. 
Immunogenicity of Pseudomonas aeruginosa recombinant b-type flagellin as a vaccine candidate: Protective 
efficacy in a murine burn wound sepsis model // Burns. 2016. doi: 10. 1016/j. burns. 2016.03.015. 

39. Äóõîâëèíîâ È.Â., Áîãîìîëîâà Å.Ã., Ôåäîðîâà Å.À., Ñèìáèðöåâ À.Ñ. h““лед%"=…,е C!%-
2е*2,"…%L .--е*2,"…%“2, *=…д,д=2…%L "=*ц,…/ C!%2," !%2=",!3“…%L ,…-е*ц,, …= %“…%"е !е-
*%мK,…=…2…%г% Kел*= FliCVP6VP8 // lед. ,мм3…%л. 2016. Š. 18, No 5. q. 417$424. DOI: 10. 
15789/1563-0625-2016-5-417-424 [Dukhovlinov I.V., Bogomolova E.G., Fedorova E.A., Simbirtsev A.S. 
Protective activity study of a candidate vaccine against rotavirus infection based on recombinant protein 
FliCVP6VP8, Medical Immunology (Russia). 2016. Vol. 18 (5). !!. 417$424. (In Russ.) DOI: 10. 
15789/1563-0625-2016-5-417-424]. 



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    19

40. Xiao X. X., Zhang Y., Liu J.X., Wei Q.L., Yin X.P. Immunoenhancement with flagellin as an 
adjuvant to whole-killed rabies vaccine in mice // Arch. Virol. 2016. Vol. 161, No 3. P. 685$691. 

41. Lee S.E., Hong S.H., Verma V., Lee Y.S., Duong T.N., Jeong K., Uthaman S., Sung Y.C., 
Lee J.T., Park I.K., Nin J.J., Rhee J.H. Flagellin is strong vaginal adjuvant of a therapeutic vaccine for genital 
cancer // Oncoimmunology. 2015. Vol. 5, No 2. e1081328. pе›,м д%“23C=: http://www. ncbi. nlm. nih. 
gov/pmc/articles/PMC4801456/

42. Lee S.E., Nquyen C.T., Kim S.Y., Thi T.N., Rhee J.H. Tetanus toxin fragment C fused to flagellin 
makes a potent mucosal vaccine // Clin. Exp. Vaccine Rec. 2015. Vol. 4, No 1. P. 59$67. 

43. Porte U.S., Fougeron D., Munoz-Wolf N., Tabareau J., Georgel A.F., Wallet F., Paget C., Trotein F., 
Chabalgoity J.A., Carnoy C., Sirard J.C. A Toll-Like receptor 5 agonist improves the efficacy of antibiotics 
in treatment of primary and influenza virus-associated pneumococcal mouse infections // Antimicrob. Agents 
Chemother. 2015. Vol. 5, No 10. P. 6064$6072. 

44. Schulke S., Wolfheimer S., Gadermaier G.,  Wangorsch A., Siebeneicher S.,  Briza P., Spreitzer I., 
Schiller D.,  Loeschner B., Uematsu S., Ryffel B.,  Akira S.,  Waibler Z., Vieths S., Toda M.,  Scheurer S. 
Prevention of intestinal allergy in mice by rflaA:Ova is associated with enforced antigen processing and TLR5-
dependent IL-10 secretion by mDC // PLoS One. 2014. Vol. 9, No 2. e87822. pе›,м д%“23C=: https://
www. ncbi. nlm. nih. gov/pmc/articles/PMC3917841/

45. Shim J.U., Lee S.E., Hwang W., Lee C., Park J.W., Sohn J.H., Nam J.H., Kim Y., Rhee J.H., Im S.H., 
Koh Y.I. Flagellin suppresses experimental asthma by generating regulatory dendritic cells and T cells // J. 
Allergy Clin. Immunol. 2016. Vol. 137, No 2. P. 426$435. 

46. Krivokrysenko V. I., Shakhov A. N., Singh V. K., Bone F., Kononov Y., Shyshynova I., Cheney A., 
Maitra R.K., Purmal A., Whitnall M.H., Gudkov A.V., Feinstein E. Identification of granulocyte colony-
stimulating factor and interleukin-6 as candidate biomarkers of CBLB502 efficacy as a medical radiation 
countermeasure // J. Pharmacol. Exp. Ther. 2012. Vol. 343, No 2. p. 497$508. 

47. Krivokrysenko V.I., Toshkov I.A., Gleiberman A.S., Krasnov P., Shyshynova I., Bespalov I., Maitra R.K., 
Narizhneva N.V., Sighn V.K., Whitnall M.H., Purmal A.A., Shakhov A.N., Gudkov A.V., Feinstein E. 
The toll-like receptor 5 agonist Enolimod mitigates lethal acute radiation syndrome in none-Human primates 
// Plos One. 2015. Vol. 10, No 9. e0135388. pе›,м д%“23C=: http://www. ncbi. nlm. nih. gov/pmc/
articles/PMC4569586/pdf/pone. 0135388. pdf

48. Chen H., Wang Z.D., Chen M.S., Zhang X.Q., Shen L.P., Chen Y. Activation of Toll-like recep-
tors by intestinal microflora reduces radiation-induced DNA damage in mice // Mutat. Res. Genet. Toxicol. 
Environ. Mutagen. 2014. Vol. 774. P. 22$28. 

49. Epperly M.W., Sikora C.A., DeFilippi S.J., Gretton J.A., Zhan Q., Kufe D.W., Greenberger J.S. 
Manganese superoxide dismutase (SOD2) inhibits radiation-induced apoptosis by stabilization of the mito-
chondrial membrane // Radiat. Res. 2002. Vol. 157, No 5. p. 568$577. 

50. Li W., Ge C., Yang L., Wang R., Lu Y., Gao Y., Li Z., Wu Y., Zheng X., Wang Z., Zhang C. 
CBLB502,an agonist of Toll-like receptor 5, has antioxidant and scavenging free radicals activities in vitro 
// Int. J. Biol. Macromol. 2016. Vol. 82. P. 97$103. 

51. Wang Z.D., Qiao Y.L., Tian X.F., Zhang X.O., Zhou S.X., Liu H.X., Chen Y. Toll-like receptor 
5 agonism protects mice from radiation pneumonitis and pulmonary fibrosis // Asian. Pac. J. Cancer Prev. 
2012. Vol. 13, No 9. P. 4763$4767. 

52. Burdelya L.G., Gleiberman A.S., Toshkov I., Aygun-Sunar S., Bapardekar M., Manderacheid-Kern P., 
Krivokrysenko V.I., Feinstein E., Gudkov A.V. Toll-like receptor 5 agonist protects mice from dermatitis and 
oral mucositis caused by local radiation: implications for head-and-neck cancer radiotherapy // Int. J. Radiat. 
Oncol. Biol. Phys. 2012. Vol. 83, No 1. P. 228$234. 

53. Zhou S.X., Li F.S., Qiao Y.L., Zhang X.Q., Wang Z.D. Toll-like receptor 5 agonist inhibition of 
growth of A549 lung cancer cells in vivo in a Myd88 dependent manner // Asian Pac. J. Cancer Prev. 
2012. Vol. 13, No 6. P. 2807$2812. 

54. Fukuzawa N., Petro M., Baldwin W.M., Gudkov A.V., Fairchild R.L. A TLR5 agonist inhibits 
acute renal ischemic failure // J. Immunol. 2011. Vol. 187, No 7. p. 3831$3839. 

55. Kojouharov B.M., Brackett C.M., Veith J.M., Jonson C.P., Gitlin I.I., Toshkov I.A., Gleiberman A.S., 
Gudkov A.V., Burdelya L.G. Toll-like receptor-5 agonist Entolimod broadens the therapeutic window of 5-fluo-
rouracil by reducing its toxicity to normal tissues in mice // Oncotarget. 2014. Vol. 5, No 3. p. 802$814. 

56. Burdelya L.G., Brackett C.M., Kojouharov B., Gitlin I.I., Leonova K.I., Gleiberman A.S., Aygun-
Sunar S., Veith J., Johnson C. et al. Central role of liver in anticancer and radioprotective activities of Toll-like 
receptor 5 agonist // Proc. Natl. Acad. Sci. USA. 2013. Vol. 110, No 20. p. 1857$1866. 



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

57. Rhee S.H., Im E., Riegler M., Kokkotou E., O’brien M., Pothoulakis C. Pathophysiological role of 
Toll-like receptor 5 engagement by bacterial flagellin in colonic inflammation // Proc. Natl. Acad. Sci. USA. 
2005. Vol. 102, No 38. p. 13610$13615. 

58. Blohmke C.J., Victor R.E., Hirschfeld A.F., Elias I.M., Hancock D.G., Lane C.R., Davidson A.G., 
Wilcox P.G., Smith K.D., Overhage J., Hancock R.E., Turvey S.E. Innate immunity mediated by TLR5 
as a novel antiinflammatory target for cystic fibrosis lung disease // J. Immunol. 2008. Vol. 180, No 11. p. 
7764$7773. 

59. Xiao Y., Liu F., Yang J., Zhong M., Zhang E., Li Y., Zhou D., Cao Y., Li W., Yu J., Yang Y., 
Yan H. Over-activation of TLR5 signaling by high-dose flagellin induces liver injury in mice // Cell Mol. 
Immunol. 2015. Vol. 12, No 6. P. 729$742. 

60. Cleveland BioLabs, Inc. [}ле*2!%……/L !е“3!“]. pе›,м д%“23C=: URL: http://www. cbiolabs. com 
(d=2= %K!=?е…,  10. 08. 2016). 

61. Àëü-Øåõàäàò Ð.È., Ìàòþíèíà Å.À., Øàðàôóòäèíîâà Ò.À., Ïèãàðåâà Í.Â., Êëèìîâ Í.À., 
Ïåòðîâ À.Â., Ñèìáèðöåâ À.Ñ. o%л3че…,е , ,ƒ3че…,е “"%L“2" !е*%мK,…=…2…%г% K=*2е!,=ль…%г% -л=-
гелл,…= // u,м. , K,%л. Kеƒ%C=“. 2012. qCец. "/C. q. 109$116. [Al'-Shekhadat R.I., Matyunina E.A., 
Sharafutdinova T.A., Pigareva N.V., Klimov N.A., Petrov A.V., Simbircev A.S. Poluchenie i izuchenie 
svojstv rekombinantnogo bakterial'nogo flagellina, Him. i biol. bezopas. 2012. Spec. vyp. !!. 109$116]. 

62. Ãðåáåíþê À.Í., Àêñåíîâà Í.Â., Ïåòðîâ À.Â., Àëü-Øåõàäàò Ð.È., Êëèìîâ Í.À., Ñèìáèð-
öåâ À.Ñ. o%л3че…,е !=ƒл,ч…/. "=!,=…2%" !е*%мK,…=…2…%г% -л=гелл,…= , %це…*= ,. !=д,%ƒ=?,2…%L 
.--е*2,"…%“2, // bе“2…. p%“. "%е……%-мед. =*=д. 2013. Š. 43, № 3. q. 75$80 [Grebenyuk A.N., Ak-
senova N.V., Petrov A.V., Al'-Shekhadat R.I., Klimov N.A., Simbircev A.S. Obtaining different variants of 
recombinant flagellin and evaluation of their radioprotective efficiency, Vestnik Rossijskoj voenno-medicinskoj 
akademii. 2013. Vol. 43. No 3. pp. 75$80]. 

o%“23C,л= " !ед=*ц,ю: 01.06.2017 ã. 
j%…2=*2: Ìóðçèíà Åëåíà Âèêòîðîâíà, elenmurzina@mail.ru

Ñâåäåíèÿ îá àâòîðàõ:
Ñîôðîíîâ Ãåíðèõ Àëåêñàíäðîâè÷ # =*=дем,* p`m, д%*2%! мед,ц,…“*,. …=3*, C!%-е““%!, …=-

ч=ль…,* …=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……%-мед,ц,…“*=  =*=дем,  ,м. q.l. j,!%"=[ 
ln pt; 194044, q=…*2-oе2е!K3!г, 3л. =*=д. kеKеде"=, д. 6); …=3ч…/L !3*%"%д,2ель tcamr &h…-
“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/[; 197376, q=…*2-oе2е!K3!г, 3л. =*=д. o="л%"=, д. 12; C!ед“ед=-
2ель tcar &qе"е!%-g=C=д…%е %2деле…,е мед,ц,…“*,. …=3*[, q=…*2-oе2е!K3!г;

Ìóðçèíà Åëåíà Âèêòîðîâíà # *=…д,д=2 K,%л%г,че“*,. …=3*, “2=!ш,L …=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……%-мед,ц,…“*=  =*=де-
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.
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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%-
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.
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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[.
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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%". 

Ëèòåðàòóðà

1. Modlin I.M., Moss S.F., Chung D.C., Jensen R.T., Snyderwine E. Priorities for improving the 
management of gastroenteropancreatic neuroendocrine numors // J. Natl. Cancer Inst. 2008. Vol. 100. No 
18. P. 1282$1289. 

2. Fraenkel M., Kim M., Faggiano A., de Herder W.W., Valk G.D. Incidence of gastroenteropancreatic 
neuroendocrine tumours: a systematic review of the literature // Endocrine-Related Cancer. 2014. Vol. 21. 
No 3. P. 153$163. 

3. Yao J.C., Hassan M., Phan A., Dagohoy C., Leary C., Mares J.E., Adalla E.K., Fleming J.B., Vauthey J.-N., 
Rashid A., Evans D.B. One hundred years after œcarcinoidB: Epidemiology of and prognostic factors for neuroendocrine 
tumors in 35,825 cases in the United States // J. Clin. Oncol. 2008. Vol. 26. No 18. P. 3063$3072. 

4. Oberg K.E. Gastrointestinal neuroendocrine tumors // Annals of oncology. 2010. Vol. 21 (Suppl. 7). 
P. 72$80. 

5. Kloppel G. Classification and pathology of gastroenteropancreatic neuroendocrine neoplasms // Endo-
crine-Related Cancer. 2011. Vol. 18. p. 1$16. 



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

6. Lawrence B., Gustafsson B.I., Chan A., Svejda B., Kidd M., Modlin I.M. The epidemiology of 
gastroenteropancreatic neuroendocrine tumors // Endocrinol. Metab. Clin. N. Am. 2011. Vol. 40. p. 1$18. 

7. Niederle M.B., Niederle B.N. Diagnosis and treatment of gastroenteropancreatic neuroendocrine tumors: 
current data on a prospectively collected, retrospectively analyzed clinical multicenter investigation // Oncolo-
gist. 2011. Vol. 16. P. 602$613. 

8. Frilling A., Akerstrom G., Falconi M., Pavel M., Ramos J., Kidd M., Modlin I.M. Neuroendocrine 
tumor disease: an evolving landscape // Endocrine-Related Cancer. 2012. Vol. 19. P. 163$185. 

9. Vinik A.I., Woltering E.A., Warner R.P., Caplin M., O’Dorisio T.M., Wiseman G.A., Coppola D., 
Go V.W. NANETS Consensus Guidelines for the Diagnosis of Neuroendocrine Tumor // Pancreas. 2010. 
Vol. 39. No 6. p. 713$734. 

10. Rindi G., Falconi M., Klersy C., Albarello L., Boninsegna L., Buchler M. W., Capella C., Caplin M., 
Couvelard A., Doglioni C., Delle Fave G., Fischer L., Fusai G., de Herder W.W., Jann H., Komminoth P., 
de Krijger R.R., La Rosa S., Luong T.V., Pape U., Perren A., Ruszniewski P., Scarpa A., Schmitt A., 
Solcia E., Wiedenmann B. TNM staging of neoplasms of the endocrine pancreas: results from a large inter-
national cohort study // JNCI. 2012. Vol. 104. No 10. p. 764$777. 

11. Ìàéñòðåíêî Í.À., Ðîìàùåíêî Ï.Í., Ëûñàíþê Ì.Â. mеL!%.…д%*!,……/е %C3.%л, C%д›ел3д%ч-
…%L ›елеƒ/: C!%Kлем/ , C32, !еше…,  // d%*2%!.p3. 2014. Š. 100, � 12. q. 62$68 [Maistrenko N.A. 
Romashchenko P.N., Lisanyuk M.V. Neuroendocrine tumors of the pancreas: problems and solutions, Doctor.
Ru. 2014. Vol. 100. No 12. !!. 62$68]. 

12. Åãîðîâ À.Â., Ìóñàåâ Ã.Õ., Ôîìèíûõ Å.Â., Êîíäðàøèí Ñ.À., Ïàðíîâà Â.À., Âàñèëüåâ È.À., 
Ëåæèíñêèé Ä.Â. }"%люц,  =лг%!,2м= 2%C,че“*%L д,=г…%“2,*, г%!м%…=ль…%-=*2,"…/. …еL!%.…д%*!,…-
…/. %C3.%леL C%д›ел3д%ч…%L ›елеƒ/ // ̀ ……. .,!3!г. геC=2%л. 2016. Š. 21, � 1. q. 21$27 [Egorov A.V., 
Musaev G.H., Fominykh E.V., Kondrashin S.A., Parnova V.A., Vasiliev I.A., Lesinski D.V. Evolution 
algorithm for diagnostic localization of hormone-active neuroendocrine tumors of the pancreas, Ann. surgeon. 
gepatol. 2016. Vol. 21. No 1. !!. 21$27]. 

13. Ìàéñòðåíêî Í.À., Ðîìàùåíêî Ï.Í., Ëûñàíþê Ì.Â. d,=г…%“2,*= , .,!3!г,че“*%е лече…,е 
…еL!%.…д%*!,……/. %C3.%леL C%д›ел3д%ч…%L ›елеƒ/ , ›ел3д%ч…%-*,шеч…%г% 2!=*2= // `……. .,!3!г. 
геC=2%л. 2016. Š. 21, No 1. q. 13$20 [Maistrenko N.A. Romashchenko P.N., Lisanyuk M.V. Diagnosis 
and surgical treatment of neuroendocrine tumors of the pancreas and the gastrointestinal tract, Ann. surgeon. 
gepatol. 2016. Vol. 21. No 1. !!. 13$20]. 

14. Bosman F., Carneiro F., Hruban R., Theise N., eds. WHO Classification of tumours of the digestive 
system. France, Lyon, 2010. P. 13$14. 

15. Klimstra D.S. Pathology reporting of neuroendocrine tumors: essential elements for accurate diagnosis, 
classification, and staging // Seminars in Oncology. 2013. Vol. 40. No 1. p. 23$36. 

16. Norlen O., Stalberg P., Oberg K., Eriksson J., Hedberg J., Hessman O., Janson E.T., Hellman P., 
Akerstrom G. Long-term results of surgery for small intestinal neuroendocrine tumors at a tertiary referral 
center // World J. Surg. 2012. Vol. 36. P. 1419$1431.

17. Lee L., Igarashi H., Fujimori N., Hijioka M. Long-term outcomes and prognostic factors in 78 
Japanese patients with advanced pancreatic neuroendocrine neoplasms: a single-center retrospective study // 
Jap. J. Clinic. Oncol. 2015. Vol. 45. No 12. P. 1131$1138.

18. Lepage C., Ciccolallo L., De Angelis R., Bouvier A.M., Faivre J., Gatta G. European disparities in 
malignant digestive endocrine tumours survival // Int. J. Cancer. 2010. Vol. 126. P. 2928$2934.

19. Schimmack S., Svejda B., Lawrence B., Kidd M., Modlin I.M. The diversity and commonalities of 
gastroenteropancreatic neuroendocrine tumors // Langenbecks Arch. Surg. 2011. Vol. 396. No 3. P. 273$298. 

20. D’Haese J.G., Tosolini C., Ceyhan G.O., Kong B., Esposito I., Michalski C.W., Kleeff J. Update 
on surgical treatment of pancreatic neuroendocrine neoplasms // World J. Gastroenterol. 2014. Vol. 20. No 
38. p. 13893$13898. 

21. Paniccia A., Edil B.H., Schulick R.D. Pancreatic Neuroendocrine Tumors: an Update // Indian J. 
Surg. 2015. Vol. 77. No 5. p. 395$402. 

22. Partelli S., Maurizi A., Tamburrino D., Baldoni A., A. Baldoni, Polenta V., Crippa S., Falconi M. 
A review on surgery of gastro-entero-pancreatic neuroendocrine tumors // European Journal of Endocrinology. 
2014. Vol. 171. No 4. P. 153$162. 

23. Jann H., Roll S., Couvelard A., Hentic O., M. Pavel, J. Müller-Nordhorn, M. Koch, C. Röcken, 
Rindi G., Ruszniewski P., Wiedenmann B., Pape U.-F. Neuroendocrine tumors of midgut and hindgut origin: 
tumor-node-metastasis classification determines clinical outcome // Cancer. 2011. Vol. 117. No 15. P. 3332$3341. 



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    65

24. Ter-Minassian M., Chan J.A., Hooshmand S.M., Brais L.K., Daskalova A., Heafield R., Buchanan L., 
Qian Z.R., Fuchs C.S., Lin X., Christiani D.C., Kulke M.H. Clinical presentation, recurrence, and survival 
in patients with neuroendocrine tumors: results from a prospective institutional database // Endocrine-Related 
Cancer. 2013. Vol. 20. p. 187$196. 

25. Yang P., Liu J., Lin D., Fu H., Chu J., Li F., Han G., Li Y., Fu W. Clinical characteristics and 
prognostic analysis of gastroenteropancreatic neuroendocrine neoplasm (GEP-NEN) // Chinese-German J. 
Clin. Oncol. 2014. Vol. 13. No 12. P. 578$583. 

26. Russolillo N., Vigano L., Razzore P., Langella S., Motta M., Bertuzzo F., Papotti M., Ferrero A. Sur-
vival prognostic factors of gastro-enteric-pancreatic neuroendocrine tumors after primary tumor resection in a single 
tertiary center: comparison of gastro-enteric and pancreatic locations // EJSO. 2015. Vol. 41. No 6. P. 751$757. 

27. Jiao X., Li Y., Wang H., Liu S., Zhang D., Zhou Y. Clinicopathological features and survival analysis 
of gastroenteropancreatic neuroendocrine neoplasms: a retrospective study in a single center of China // Chin. 
J. Cancer Res. 2015. Vol. 27. No 3. p. 258$266. 

28. Crippa S., Zerbi A., Boninsegna L., Capitanio V., Partelli S., Balzano G., Pederzoli P., Di Carlo V., 
Falconi M. Surgical Management of Insulinomas. Short- and Long-term Outcomes After Enucleations and 
Pancreatic Resections // Arch. Surg. 2012. Vol. 147. No 3. P. 261$266. 

29. Tavñar I., Kikoviñ S., Bezmareviñ M., Rusoviñ S., Perisic N., Mirkovic D., Kuzmic-Jankovic S., Dra-
govic T., Karajovic J., Sekulovic L., Hajdukovic Z. A 60-year expirience in the treatment of pancreatic insulino-
ma in the Military Medical Academy, Belgrade, Serbia // Vojnosanit Pregl. 2014. Vol. 71. No 3. p. 293$297. 

30. Moller J.E., Pellikka P.A., Bernheim A.M., Schaff H.V., Rubin J., Connolly H.M. Prognosis of car-
cinoid heart disease analysis of 200 cases over two decades // Circulation. 2005. Vol. 112. P. 3320$3327. 

31. Modlin I.M., Gustafsson B.I., Moss S.F., Pavel Ì., Tsolakis A.V., Kidd M. Chromogranin A # 
biological function and clinical utility in neuroendocrine tumor disease // Ann. Surg. Oncol. 2010. Vol. 17. 
P. 2427$2443. 

32. Oberg K., Krenning E., Sundin A., Bodei L. A Delphic consensus assessment: imaging and biomark-
ers in gastroenteropancreatic neuroendocrine tumor disease management // Endocrine Connections. 2016. 
Vol. 175. No 5. p. 174$187. 

33. Ekeblad S., Skogseid B., Dunder K., Oberg K., Eriksson B. Prognostic Factors and Survival in 324 
patients with pancreatic endocrine tumor treated at a single institution // Clin. Cancer Res. 2008. Vol. 14. 
No 23. p. 7798$7803. 

34. Arnold R., Wilke A., Rinke A., Mayer C. Plasma chromogranin A as marker for survival in patients with 
metastatic endocrine gastroenteropancreatic tumors // Clin. Gastroenterol. Hepatol. 2008. No 6. p. 820$827. 

35. Yao J.C., Pavel M., Phan A.T., Kulke M.H., Hoosen S., Peter J., Cherfi A., 0berg K.E. Chro-
mogranin A and neuron-specific enolase as prognostic markers in patients with advanced pNET treated with 
everolimus // J. Clin. Endocrinol. Metab. 2011. Vol. 96. No 12. P. 3741$3749. 

36. Khan M.S., Kirkwood A., Tsigani T., Garcia-Hernandez J., Hartley J.A., Caplin M.E., Meyer T. 
Circulating tumor cells as prognostic markers in neuroendocrine tumors // J. Clin. Oncol. 2013. Vol. 31. No 
3. P. 365$372. 

37. Miller H.C., Drymousis P., Flora R., Goldin R., Spalding D., Frilling A. Role of Ki-67 Prolif-
eration Index in the assessment of patients with neuroendocrine neoplasias regarding the stage of disease // 
World J. Surg. 2014. No 38. P. 1353$1361. 

38. Hentic O., Couvelard A., Rebours V., Zappa M., Dokmak S., Hammel P., Maire F., O’Toole D., 
Levy P., Sauvanet À., Ruszniewski P. Ki-67 index, tumor differentiation, and extent of liver involvement 
are independent prognostic factors in patients with liver metastases of digestive endocrine carcinomas // 
Endocrine-Related Cancer. 2011. No 18. P. 51$59. 

39. Yamaguchi T., Fujimori T., Tomita S., Ichikawa K., Mitomi H., Ohno K., Shida Y., Kato H. Clinical 
validation of the gastrointestinal NET grading system: Ki67 index criteria of the WHO 2010 classification 
is appropriate to predict metastasis or recurrence // Diagn. Pathol. 2013. Vol. 65. No 8 p. 1$7. 

40. Richards-Taylor S., Ewings S.M., Jaynes E., Tilley C., Ellis S.G., Armstrong T., Pearce N.., Cave J. 
The assessment of Ki-67 as a prognostic marker in neuroendocrine tumours: a systematic review and meta-
analysis // J. Clin. Pathol. 2016. Vol. 69. No 7. p. 612$618. 

41. Hauck L., Bitzer M., Malek N., Plentz R.R. Subgroup analysis of patients with G2 gastroenteropan-
creatic neuroendocrine tumors // Scandinavian J. Gastroenterol. 2016. No 51. P. 55$59. 

42. Caplin M.E., Pavel M., Cwikła J.B., Phan A.T. Lanreotide in metastatic enteropancreatic neuroen-
docrine tumors // N. Engl. J. Med. 2014. Vol. 371. P. 224$233. 



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

43. Basturk O., Yang Z., Tang L.H., Hruban R.H. The high grade (WHO G3) pancreatic neuroendo-
crine tumor category is morphologically and biologically heterogeneosus and includes both well differentiated 
and poorly differentiated neoplasms // Am. J. Surg. Pathol. 2015. Vol. 39. No 5. P. 683$690. 

44. Haugvik S.-P., Janson E.T., Osterlund P., Langer S.W. Surgical Treatment as a Principle for Patients 
with High-Grade Pancreatic Neuroendocrine Carcinoma: A Nordic Multicenter Comparative Study // Ann. 
Surg. Oncol. 2016. No 23. P. 1721$1728. 

45. Sorbye H., Welin S., Langer S.W., Vestermark L.W. Predictive and prognostic factors for treatment 
and survival in 305 patients with advanced gastrointestinal neuroendocrine carcinoma (WHO G3): The 
NORDIC NEC study // Ann. Oncol. 2013. No 24. P. 152$160. 

46. Heetfeld M., Chougnet C.N., Olsen I.H., Rinke Borbath A., I., Crespo G., Barriuso J., Pavel M., 
O’Toole D., Walter T. Characteristics and treatment of patients with G3 gastroenteropancreatic neuroendocrine 
neoplasms // Endocrine-Related Cancer. 2015. Vol. 22. No 4. P. 657$664. 

47. Milione M., Maisonneuve P., Spada F., Pellegrinelli A., Spaggiari P., Albarello L., Pisa E., Bar-
beris M., Vanoli A., Buzzoni R., Pusceddu S., Concas L., Sessa F., Solcia E., Capella C., Fazio N., La 
Rosa S. The Clinicopathologic Heterogeneity of Grade 3 Gastroenteropancreatic Neuroendocrine Neoplasms: 
Morphological Differentiation and Proliferation Identify Different Prognostic Categories // Neuroendocrinol. 
2017. Vol. 104. P. 85$93. 

48. Fischer L., Bergmann F., Schimmack S., Hinz U., Prie S., Muller-Stich B.P., Werner J., Hackert T., Bu-
chler M.W. Outcome of surgery for pancreatic neuroendocrine neoplasms // BJS. 2014. Vol. 101. P. 1405$1412. 

49. Shiba S., Morizane C., Hiraoka N., Sasaki M., Koga F., Sakamoto Y., Kondo S., Ueno H., Ikeda M., 
Yamada T., Shimada K., Kosuge T., Okusaka T. Pancreatic neuroendocrine tumors: a single-center 20-year 
experience with 100 patients // Pancreatology. 2016. Vol. 16. No 1. P. 99$105. 

50. Strosberg J.R., Cheema A., Weber J., Han G., Kvols L.K. Prognostic Validity of a Novel American 
Joint Committee on Cancer Staging Classification for Pancreatic Neuroendocrine Tumors // J. Clin. Oncol. 
2011. Vol. 29. No 22. P. 3044$3049. 

51. Janot M.S., Kersting S., Herzog T., Chromik A.M., Uhl W. Prognosis and Long-Term Survival after 
Operation in Patients with Pancreatic and Peripancreatic Neuroendocrine Tumors of a Single Center // J. 
Pancreas (Online). 2016. Vol. 17. No 2. p. 182$188. 

52. Bertani E., Falconi M., Grana C., Botteri E., Chiappa A., Misitano P., Spada F., Ravizza D., Ba-
zolli B., Fazio N. Small intestinal neuroendocrine tumors with liver metastases and resection of the primary: 
prognostic factors for decision making // International Journal of Surgery. 2015. No 20. P. 58$64. 

53. Panzuto F., Merola E., Rinzivillo M., Partelli S. Advanced digestive neuroendocrine tumors: metastatic 
pattern is an independent factor affecting clinical outcome // Pancreas. 2014. Vol. 43. No 2. p. 212$218. 

o%“23C,л= " !ед=*ц,ю: 27.04.2017 ã.
j%…2=*2: Ëûñàíþê Ìàêñèì Âèêòîðîâè÷, lysanjuk-maksim@rambler.ru.

Ñâåäåíèÿ îá àâòîðàõ: 
Ðîìàùåíêî Ïàâåë Íèêîëàåâè÷ # чле…-*%!!е“C%…де…2 p`m, д%*2%! мед,ц,…“*,. …=3*, C!%-е““%!, 

ƒ=ме“2,2ель …=ч=ль…,*= *=-ед!/ -=*3ль2е2“*%L .,!3!г,, ,м. q.o. tед%!%"= tca bnr bon &b%-
е……%-мед,ц,…“*=  =*=дем,  ,м. q.l. j,!%"=[ ln pt. 194044, г. q=…*2-oе2е!K3!г, 3л. `*=дем,*= 
kеKеде"=, д. 6; е-mail: romashchenko@rambler.ru;

Ìàéñòðåíêî Íèêîëàé Àíàòîëüåâè÷ # =*=дем,* p`m, д%*2%! мед,ц,…“*,. …=3*, C!%-е““%!, 
ƒ="ед3ю?,L *=-ед!%L -=*3ль2е2“*%L .,!3!г,, ,м. q.o. tед%!%"= tca bnr bon &b%е……%-мед,-
ц,…“*=  =*=дем,  ,м. q.l. j,!%"=[ ln pt. 194044, г. q=…*2-oе2е!K3!г, 3л. `*=дем,*= kеKеде"=, 
д. 6; е-mail: nik.m.47@mail.ru;

Îðëîâà Ðàøèäà Âàõèäîâíà # д%*2%! мед,ц,…“*,. …=3*, C!%-е““%!, ƒ="ед3ю?=  *=-ед!%L %…*%-
л%г,, мед,ц,…“*%г% -=*3ль2е2= q=…*2-oе2е!K3!г“*%г% г%“3д=!“2"е……%г% 3…,"е!“,2е2=. 199034, q=…*2-
oе2е!K3!г, r…,"е!“,2е2“*=  …=K., д. 7-9; е-mail: orlova$rashida@mail.ru;

Ëûñàíþê Ìàêñèì Âèêòîðîâè÷ # *=…д,д=2 мед,ц,…“*,. …=3*, C!еC%д="=2ель *=-ед!/ -=*3ль2е2-
“*%L .,!3!г,, ,м. q.o. tед%!%"= tca bnr bon &b%е……%-мед,ц,…“*=  =*=дем, [ ,м. q.l. j,!%"=[ 
ln pt. 194044, г. q=…*2-oе2е!K3!г, 3л. `*=дем,*= kеKеде"=, д. 6; е-mail: lysanjuk-maksim@rambler.ru.



ledh0hmqjhi `j`delh)eqjhi frpm`k,  2017 г., Šnl  17,  № 2    67

rdj 615.371.03:616.921.5-084.012.6

ÌÛØÈ ÊÀÊ ÌÎÄÅËÜ ÄËß ÈÇÓ×ÅÍÈß ÑÒÅÏÅÍÈ 
ÀÒÒÅÍÓÀÖÈÈ ÕÎËÎÄÎÀÄÀÏÒÈÐÎÂÀÍÍÛÕ ØÒÀÌÌÎÂ 

ÂÈÐÓÑÀ ÃÐÈÏÏÀ
1È.Â. Êèñåëåâà, 1Å.Â. Êðóòèêîâà, 1À.Ð. Ðåêñòèí, 2Ê.Ë. Êðûøåíü, 1Ë.Ã. Ðóäåíêî 

1h…“2,232 .*“Cе!,ме…2=ль…%L мед,ц,…/, q=…*2-oе2е!K3!г, p%““, 
2h…“2,232 д%*л,…,че“*,. ,““лед%"=…,L, kе…,…г!=д“*=  %Kл=“2ь, p%““, 

MOUSE MODEL FOR THE STUDY OF ATTENUATION 
OF COLD–ADAPTED INFLUENZA VIRUSES
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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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ACCUMULATION OF POLYGLUTAMINE PROTEINS IN NEURONS 
OF THE HUMAN RED NUCLEUS
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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…, .
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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, 



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

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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1b%е……%-мед,ц,…“*=  =*=дем,  ,м. q.l. j,!%"=, q=…*2-oе2е!K3!г, p%““, 
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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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[.
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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…, .
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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,-



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

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%““, 
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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.



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

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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issledovaniya / pod red. V.P. Lebedeva. Saint-Petersburg, 2001. 528 !.]
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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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