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

2qе"е!%-g=C=д…/L г%“3д=!“2"е……/L мед,ц,…“*,L 3…,"е!“,2е2 ,м. h.h. lеч…,*%"=, q=…*2-
oе2е!K3!г, p%““, 

ROLE AND METHODS OF ENDOTHELIAL ESTIMATION 
DYSFUNCTION IN THE PRACTICAL MEDICINE

1Academician of the Russian Academy of Sciences A.V. Shabrov, 2A.G. Apresyan, 2A.L. Dobkes, 2S.U. Ermolov, 
2T.V. Ermolova, 2S.G. Manasyan, 2S.V. Serdyukov
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I j%лле*2," ="2%!%", 2017 г.

n“%ƒ…=…,е !%л, .…д%2ел,  *=* “=м%“2% 2ель…%г% %!г=…= " ед,…%L “,“2еме !ег3л ц,, *!%"%%K!=?е-
…,  , .…д%2ел,=ль…%L д,“-3…*ц,, *=* *люче"%г% ƒ"е…= C=2%л%г,че“*%г% “%“2% …, , *%2%!%е “" ƒ=…% 
“ K%льш,…“2"%м, е“л, …е “% "“ем, -=*2%!=м, “е!деч…%-“%“3д,“2%г% !,“*=, C!,"ел% * %г!%м…%м3 !%“23 
,““лед%"=…,L .…д%2ел,  " 2ече…,е C%“лед…,. 2!е. де“ 2,ле2,L. lе2%д/ %це…*, !ег3л 2%!…%L “%-
“3д,“2%L (.…д%2ел,=ль…%L) -3…*ц,, ш,!%*% C!,ме… ю2“  " …=3ч…/. ,““лед%"=…, ., …% ,. ,“C%льƒ%-
"=…,е " *=че“2"е *л,…,че“*%г% ,…“2!3ме…2= " е›ед…е"…%L мед,ц,…“*%L C!=*2,*е C%*= е?е  "л е2“  
,“*люче…,ем. o!едл=г=ем/L %Kƒ%! “%де!›,2 %C,“=…,е …=,K%лее !=“C!%“2!=…е……/. ме2%д%" %це…*, 
, м%…,2%!,…г= “%“3д,“2%L -3…*ц,, “ 3че2%м "%ƒм%›…%“2, ,. C!,ме…е…,  " C!=*2,че“*%L мед,ц,…е. 
b  ч=“2…%“2,, C!ед%“2="ле…/ “"еде…,  % 2%м, C%чем3 .…д%2ел,=ль…=  д,“-3…*ц,   "л е2“  …е 2%ль*% 
м=!*е!%м !,“*= дл  “е!деч…%-“%“3д,“2/. C=2%л%г,L, …% , “%де!›,2 це……3ю C!%г…%“2,че“*3ю ,…-%!-
м=ц,ю дл  "2%!,ч…%L C!%-,л=*2,*, , "еде…,  K%ль…/. “ 3›е 3“2=…%"ле……%L ,шем,че“*%L K%леƒ…ью 
“е!дц=, г,Cе!2е…ƒ,еL ,л, “ C=2%л%г,еL Cече…,. dл  *л,…,че“*%г% C!,ме…е…,  …=,K%лее Cе!“Cе*2,"…/ 
C!%“2/е, д%“23C…/е , …е%K!еме…,2ель…/е дл  K%ль…%г% ме2%д/ %це…*, -3…*ц,, .…д%2ел, . nд…=*% 
ч2%K/ ,“C%льƒ%"=2ь ,. " е›ед…е"…%L *л,…,че“*%L C!=*2,*е, …е%K.%д,м/ д=ль…еLш,е целе…=C!="ле……/е 
,““лед%"=…,  " д=……%м …=C!="ле…,,. n…, д%л›…/ %C!едел,2ь, *=* , " *=*,. “л3ч= . целе“%%K!=ƒ…% 
,“C%льƒ%"=2ь 2=*,е %це…*,, …=“*%ль*% %…, "л, ю2 …= "/K%! 2е!=C,, , *=*%L %›,д=е2“  *л,…,че“*,L 
.--е*2 C!,ме…е…,  .2,. ме2%д%" C!, лече…,, *%…*!е2…/. ƒ=K%ле"=…,L.
Êëþ÷åâûå ñëîâà: -3…*ц,  .…д%2ел, , -=*2%!/ !,“*=, =2е!%“*ле!%ƒ, г,Cе!2%…,че“*=  K%леƒ…ь, .!%…,че-
“*,е ƒ=K%ле"=…,  Cече…,.

Realization of the role of endothelium as an independent organ in the unified system of regulation of blood 
circulation and realization of endothelial dysfunction as a key component of the pathological condition that 
is connected with most factors, if not to say with all factors of the cardiovascular risk, has led to the whomping 
increase of researches of endothelium during the last three decades. Methods of estimation of the regular 
vascular (endothelial) function are used widely in scientific researches; but their usage as a clinical tool 
in the daily medical practice is still an exception. The proposed overview contains the description of the 
most popular methods of estimation and monitoring of the vascular function by taking into consideration the 
possibility of their application in the practical medicine. In particular, data about the reason are provided 
why the endothelial disfunction is not only a risk marker  for cardiovascular pathologies, but also contains 
the valuable prognostic information for the secondary prevention of diseases and  management of patients 
suffering with the ischemic heart disease, hypertension or with the lever pathology that have already been 
determined.
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For the clinical application methods of estimation of the function of the endothelium that are simple, 
accessible, and light for patients are the most perspective methods. However for using them in the daily 
clinical practice the next following goal-oriented researches in this direction are necessary. Their task is 
to determine it, how and in which cases it is goal-oriented, to use such estimations; how do they influence 
the choosing of the treatment, and which clinical effect of application of these methods at the treatment 
of concrete diseases is awaited.
Key words: endothelial function, risk factors, atherosclerosis, hypertensive disease, chronic illness hepatic disorders.

Ââåäåíèå. n2*!/2,е =*2,"…%L !%л, .…д%2е-
л,  (г%!=ƒд% K%льшеL, чем C=““,"…%е C%“!ед…,-
че“2"% ме›д3 *!%"ью , “2е…*%L “%“3д=) C!,"ел% 
* “3?е“2"е……%м3 C!%г!е““3 " %Kл=“2, “%“3д,“2/. 
,““лед%"=…,L [1]. nK/ч…% 2е!м,…%м &-3…*ц,  
.…д%2ел, [ ,л, &.…д%2ел,=ль…=  -3…*ц, [ %K%-
ƒ…=ч=ю2 “C%“%K…%“2ь .…д%2ел,%ц,2%" 3ч=“2"%"=2ь 
" "/!=K%2*е ш,!%*%г% “Cе*2!= "=ƒ%=*2,"…/. "е-
?е“2". o!, .2%м &.…д%2ел,=ль…=  д,“-3…*ц, [ 
C%…,м=е2“  *=* C=2%л%г,че“*%е “%“2% …,е, " %“-
…%"…%м .=!=*2е!,ƒ3ем%е д,“K=л=…“%м ме›д3 "е?е-
“2"=м, “ “%“3д%!=“ш,! ю?,м,, =…2,м,2%ге……/м, 
, =…2,2!%мK%ге……/м, “"%L“2"=м, (.…д%2ел,L-ƒ=-
",“,м/е !ел=*“,!3ю?,е -=*2%!/) , "е?е“2"=м, 
“ “%“3д%“3›,"=ю?,м,, C!%2!%мK%2,че“*,м, , C!%-
л,-е!=2,"…/м, .=!=*2е!,“2,*=м, (.…д%2ел,L-ƒ=",-
“,м/е “3›,"=ю?,е -=*2%!/) [2, 3]. b *л,…,че-
“*%L C!=*2,*е .…д%2ел,=ль…=  д,“-3…*ц,  (}d) 
=““%ц,,!3е2“  C!е›де "“ег% “ …ед%“2=2%ч…%“2ью 
-3…*ц,, !ег3л ц,, Cе!,-е!,че“*%г% *!%"%2%*=.

h…2е!е“…% ƒ=ме2,2ь, ч2% “ .…д%2ел,=ль…%L д,“-
-3…*ц,еL “" ƒ=…% C%д="л ю?ее K%льш,…“2"% “е!-
деч…%-“%“3д,“2/. -=*2%!%" !,“*= [4].

}…д%2ел,=ль…=  д,“-3…*ц,  K/л= %K…=!3›е…= 
" *%!%…=!…/. .C,*=!д,=ль…/. , !еƒ,“2,"…/. “%-
“3д=., = 2=*›е " Cе!,-е!,че“*,. =!2е!, ., 2=* ч2% 
ее м%›…% !=““м=2!,"=2ь *=* “,“2ем…%е “%“2% …,е 

Š=Kл,ц= 1
Ôóíêöèè ýíäîòåëèîöèòîâ

t=*2%!/ гем%“2=ƒ= , =…2,2!%мK%ƒ=
o!%2!%мK%ге……/е `…2,2!%мK%ге……/е

Š!%мK%ц,2=!…/L !%“2%"%L -=*2%! (PDGF) 
h…г,K,2%! =*2,"=2%!= Cл=ƒм,…%ге…=
t=*2%! b,ллеK!=…д= (VIII -=*2%! “"е!2/"=…, ) 
`…г,%2е…ƒ,…-IV
}…д%2ел,…-1

n*“,д =ƒ%2= (NO)
Š*=…е"%L =*2,"=2%! Cл=ƒм,…%ге…= (TPA)
o!%“2=ц,*л,… (PGI2)

t=*2%!/ “%*!=?е…,  , !=““л=Kле…,  “%“3д,“2%L “2е…*,
j%…“2!,*2%!/ d,л=2=2%!/

}…д%2ел,…
`…г,%2е…ƒ,…-II
Š!%мK%*“=… (TXA2) 
o!%“2=гл=…д,… m2

n*“,д =ƒ%2= (NO)
}…д%2ел,…
o!%“2=ц,*л,… (PGI2) 
}…д%2ел,…%"/L -=*2%! деC%л !,ƒ=ц,, (EDHF)

t=*2%!/, "л, ю?,е …= !%“2 “%“3д%"
q2,м3л 2%!/ h…г,K,2%!/

}…д%2ел,…-1 
`…г,%2е…ƒ,…-II
q3Cе!%*“,д…/е !=д,*=л/

n*“,д =ƒ%2= (NO)
o!%“2=ц,*л,… (PGI2) 
q-…=2!,3!е2,че“*,L CеC2,д

[5]. b=›…% 2=*›е %2ме2,2ь, ч2% C!%це““ =2е!%-
“*ле!%ƒ= …=ч,…=е2“  3›е " …=ч=ле ›,ƒ…,, , .…д%-
2ел,=ль…=  д,“-3…*ц,  “C%“%K“2"3е2 =2е!%ге…еƒ3, 
C!едше“2"3  !=ƒ",2,ю м%!-%л%г,че“*,. ,ƒме…е-
…,L “%“3д%" [6].

g= C%“лед…,е 25 ле2 K/л, !=ƒ!=K%2=…/ м…%г,е 
ме2%д%л%г,че“*,е C%д.%д/ * %це…*е -3…*ц,, .…-
д%2ел,  3 чел%"е*= [7]. b%ƒм%›…%“2, ,ƒме!е…,  
C%*=ƒ=2елеL, .=!=*2е!,ƒ3ю?,. .…д%2ел,=ль…3ю 
-3…*ц,ю, ш,!%*% C!,ме… ю2“  " …=3ч…/. ,““лед%-
"=…, .. nд…=*% ,. ,“C%льƒ%"=…,е " *=че“2"е *л,-
…,че“*%г% ,…“2!3ме…2= " е›ед…е"…%L мед,ц,…“*%L 
C!=*2,*е е?е  "л е2“  ,“*люче…,ем. lе2%д/ "/-
 "ле…,  .…д%2ел,=ль…%L д,“-3…*ц,, …е C!,"%д 2“  
" *л,…,че“*,. !3*%"%д“2"=., …е !е*%ме…д%"=…/ дл  
Cл=…,!%"=…,  Cе!",ч…%L ,л, "2%!,ч…%L C!%-,л=*-
2,*, “%“3д,“2/. ƒ=K%ле"=…,L.

Öåëü äàííîãî îáçîðà # C!ед“2=",2ь …=,K%-
лее ч=“2% ,“C%льƒ3ем/е ме2%д/ %це…*, C%*=ƒ=2е-
леL, .=!=*2е!,ƒ3ю?,. .…д%2ел,=ль…3ю -3…*ц,ю " 
%!г=…,ƒме чел%"е*=. b ч=“2…%“2,, C!ед“2=",2ь …е-
,…"=ƒ,"…/е ме2%д,*,, C%ƒ"%л ю?,е %“3?е“2"л 2ь 
м%…,2%!,…г 2=*,. C%*=ƒ=2елеL (2=Kл. 1); %K%K?,2ь 
*л,…,че“*,е C!% "ле…,  .…д%2ел,=ль…%L д,“-3…*-
ц,,. p=““м=2!,"=е2“  "%ƒм%›…=  K3д3?=  !%ль ,ƒ-
ме!е…,  .…д%2ел,=ль…%L -3…*ц,, C!, ,…д,",д3-
=ль…%м C%дK%!е 2е!=C,,.
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Òåðìèíû è îïðåäåëåíèÿ
hƒ"е“2…%, ч2% .…д%2ел,%ц,2/ ,мею2 "/!=-

›е……3ю ме2=K%л,че“*3ю =*2,"…%“2ь , "/C%л… ю2 
цел/L ! д -3…*ц,L (2=Kл. 2). b ч=“2…%“2,, %…, 
“,…2еƒ,!3ю2 "е?е“2"=, *%2%!/е %Kе“Cеч,"=ю2:

$ =2!%мK%ге……%“2ь , 2!%мK%ге……%“2ь “%“3д,-
“2%L “2е…*,;

$ !ег3л ц,ю =дгеƒ,, “%“3д,“2%L “2е…*,;
$ !ег3л ц,ю 2%…3“= “%“3д%";
$ !ег3л ц,ю !%“2= “%“3д%".
b %“3?е“2"ле…,, Cе!еч,“ле……/. "/ше -3…*-

ц,L .…д%2ел,  !%ль "е?е“2", “,…2еƒ,!3ем/. “ 
3ч=“2,ем .…д%2ел,%ц,2%", …е "“егд= %д…%ƒ…=ч…= 
, %д…%…=C!="ле…= (“м. 2=Kл. 1). Š=*, …=C!,ме!, 
.…д%2ел,…-I м%›е2 ,г!=2ь !%ль , C!%2!%мK%ге…-
…%г% -=*2%!= , “2,м3л 2%!= !%“2= “%“3д%", = C!%-
“2=ц,*л,… (PGI2) , %*“,д =ƒ%2= (NO) # !%ль 
-=*2%!%" , =…2,2!%мK%ƒ=, , C%д="ле…,  !%“2= , 
д,л=2=ц,, *!%"е…%“…/. “%“3д%".

o!% "ле…,е …ед%“2=2%ч…%“2, люK%L ,ƒ Cе!е-
ч,“ле……/. -3…*ц,L, %K%ƒ…=че……/. " 2=Kл. 1, 
м%›е2 %*=ƒ=2ь“  “3?е“2"е……/м, …% C!=*2,че“*, 
"% "“е. “л3ч= . ƒ=K%ле"=…,  "=›…= %KAед,… -
ю?=  ,., ,…2ег!=ль…=  -3…*ц,  !ег3л ц,, 
Cе!,-е!,че“*%г% *!%"%2%*= (%K?=  Cе!,-е-
!,че“*=  &“%“3д,“2=  -3…*ц, [). b ч=“2…%“2,, 
-3…*ц,  л%*=ль…/. , це…2!=ль…/. ме.=…,ƒм%" 
Cе!,-е!,че“*%г% ƒ"е…= ед,…%L “,“2ем/ !ег3л -
ц,, *!%"%%K!=?е…, . 

b *л,…,че“*%L C!=*2,*е ,ме……% .2= -3…*ц,  
" …=,K%льшеL “2еCе…, “%%2"е2“2"3е2 “л%›,"-
ш,м“  2е!м,…=м &-3…*ц,  .…д%2ел, [ (.…д%2е-
л,=ль…=  -3…*ц, ) ,л, &“%“3д,“2=  -3…*ц, [, 
= ее …ед%“2=2%ч…%“2ь # 2е!м,…3 &д,“-3…*ц,  
.…д%2ел, [. n…= %K3“л%"ле…= ме2=K%л,че“*%L 
=*2,"…%“2ью г!3CC/ *ле2%*, %“3?е“2"л ю?,. 
"/!=K%2*3 , "ƒ=,м%деL“2",е "=ƒ%=*2,"…/. 
-=*2%!%". k%*=ль…/е , це…2!=ль…/е ме.=-
…,ƒм/ !ег3л ц,, Cе!,-е!,че“*%г% *!%"%2%*= 
2%…*% д%C%л… ю2 д!3г д!3г=. b ч=“2…%“2,, * 
це…2!=ль…/м ме.=…,ƒм=м м%›…% %2…е“2, …еL-
!%г3м%!=ль…/е ме.=…,ƒм/ !ег3л ц,, …=“%“…%L 
-3…*ц,, “е!дц= , %K?ег% Cе!,-е!,че“*%г% “%-
C!%2,"ле…, . 0е…2!=ль…/е ме.=…,ƒм/ =*2,",-
ƒ,!3ю2“  2%гд=, *%гд= л%*=ль…/. ме.=…,ƒм%" 
!ег3л ц,, …ед%“2=2%ч…%.

b *%…еч…%м “че2е, -3…*ц,  "“еL “,“2ем/ 
*!%"%%K!=?е…,  # .2% 2!=…“C%!2…%е %Kе-
“Cече…,е ме2=K%л,че“*,. C!%це““%" ›,ƒ…е-
де 2ель…%“2, *ле2%* " 2*=… . %!г=…,ƒм=, = 
2=*›е %Kе“Cече…,е C!%це““%" =““,м,л ц,, , 
д,““,м,л ц,, C!%д3*2%" *ле2%ч…%г% %Kме…= 
"е?е“2", Cе!е…%“,м/. *!%"ью, ƒ= “че2 %Cе!=-
2,"…%L !ег3л ц,, д="ле…,  , !=“.%д= *!%", " 
*=C,лл !=.. 

m%!м=ль…/L 2%…3“ “%“3д%", ,. “C%“%K…%“2ь 
* =де*"=2…%м3 ,ƒме…е…,ю “"%ег% C!%.%д…%г% 
“ече…,  ,, “%%2"е2“2"е……%, гем%д,…=м,че“*%г% 
“%C!%2,"ле…, , %Kе“Cеч,"=е2“  ƒ= “че2 %Cе!=-
2,"…%г%, !е-ле*2%!…%г% ,ƒме…е…,  3C!3г%“2, 
“2е…%* “%“3д%". }2% д%“2,г=е2“  C32ем “,“2е-
м=2,че“*%г% …=C! ›е…,  ("=ƒ%*%…“2!,*ц,,) , 
C%“лед3ю?ег% !=““л=Kле…,  ("=ƒ%д,л=2=ц,,) 
“%“3д%" м/шеч…%г% ,л, м/шеч…%-.л=“2,че“*%г% 
2,C=, !=“C%л%›е……/. " !еƒ,“2,"…%L ч=“2, =!2е-
!,=ль…%L “е2, , " C!е*=C,лл !…/. ,л, C%“2*=-
C,лл !…/. “-,…*2е!=.. 

b м=г,“2!=ль…/. “%“3д=. .л=“2,че“*%г% 
2,C= ,ƒме…е…,е C!%.%д…%г% “ече…,  C!%,“.%д,2 
C=““,"…%, " “%%2"е2“2",, “ C3ль“=ц, м, д="ле-
…,  *!%",. rC!3г%“2ь ,. “2е…%* ƒ=",“,2 2%ль*% 
%2 м%!-%л%г,че“*,. ,ƒме…е…,L, C!%,“.%д ?,. 
" C!%це““е %K?ег% !ем%дел,!%"=…,  “е!деч…%-
“%“3д,“2%L “,“2ем/. m% , " м=г,“2!=ль…/. “%-
“3д=. C!% "л е2“  ме2=K%л,че“*=  =*2,"…%“2ь 
.…д%2ел, , %*=ƒ/"=ю?=  д%C%л…,2ель…%е "л,-
 …,е …= "“ю “,“2ем3 !ег3л ц,, *!%"%%K!=?е-
…, .

c,Cе!2%…3“ “%“3д%", !%“2 Cе!,-е!,че“*%г% 
“%C!%2,"ле…,  , *%мCе…“=2%!…=  =!2е!,=ль…=  
г,Cе!2е…ƒ,  “% "“ем, "%ƒм%›…/м, %“л%›…е…,-
 м,, "%ƒ…,*=ю2, ч=?е "“ег%, "“лед“2",е “K%е" 
ме.=…,ƒм%" "=ƒ%д,л=2=ц,,. b=ƒ%*%…“2!,*ц,  
, “C=ƒм,!%"=…,е м/шеч…/. *%мC%…е…2%" “2е…-
*, “%“3д%" C!%2е*=ю2 г%!=ƒд% K/“2!ее , .…е!-
г,ч…ее, чем ,. !=““л=Kле…,е.

bCе!"/е % “=м%“2% 2ель…%L !%л, .…д%2ел,  
" !ег3л ц,, “%“3д,“2%г% 2%…3“= K/л% ƒ= "ле…% 
" “2=2ье Furchgott , Zawadzki, %C3Kл,*%"=……%L 
" ›3!…=ле &Nature[ " 1980 г. [1]. `"2%!/ %K-
…=!3›,л, “C%“%K…%“2ь ,ƒ%л,!%"=……%L =!2е!,, 
* “=м%“2% 2ель…%м3 ,ƒме…е…,ю “"%ег% м/шеч-
…%г% 2%…3“= " %2"е2 …= =це2,л.%л,… Kеƒ 3ч=“2,  
це…2!=ль…/. (…еL!%г3м%!=ль…/.) ме.=…,ƒм%". 
cл="…=  ƒ=“л3г= " .2%м %2"%д,л=“ь .…д%2ел,=ль-
…/м *ле2*=м, *%2%!/е K/л, %.=!=*2е!,ƒ%"=…/ 
="2%!=м, *=* &“е!деч…%-“%“3д,“2/L .…д%*!,…-
…/L %!г=…, %“3?е“2"л ю?,L “" ƒь " *!,2,че-
“*,. “,23=ц, . ме›д3 *!%"ью , 2*=… м,[ [8].

b 1998 г. t. l3!=д, p. t3!шг%2 , k. hг-
…=!!% C%л3ч,л, m%Kеле"“*3ю C!ем,ю " %Kл=-
“2, мед,ц,…/ &ƒ= %2*!/2,е !%л, %*“,д= =ƒ%2= 
*=* “,г…=ль…%L м%ле*3л/ " !ег3л ц,, “е!деч-
…%-“%“3д,“2%L “,“2ем/[. `"2%!=м, K/л% 3“2=-
…%"ле…%, ч2% …,2!%гл,це!,… , “.%д…/е ле*=!-
“2"= деL“2"3ю2 *=* "=ƒ%д,л=2=2%!/ " !еƒ3ль2=-
2е C!е%K!=ƒ%"=…,  ,., “ 3ч=“2,ем .…д%2ел, , " 
%*“,д =ƒ%2= NO, *%2%!/L %*=ƒ/"=е2 %“…%"…%е 
!=““л=Kл ю?ее деL“2",е …= *!%"е…%“…/е “%-
“3д/. j!%ме 2%г%, м%ле*3л/ NO ,…г,K,!3ю2 
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…3ю NO-“,…2=ƒ3 ,л, ,мею2 =…2,%*“,д=…2…/е 
“"%L“2"=, 2=*,м %K!=ƒ%м 3"ел,ч,"=  K,%д%“23C-
…%“2ь NO [73]. ENCORE-1 , ENCORE-2 ,“-
“лед%"=…,  C%*=ƒ=л,, ч2% …,-ед,C,… 3л3чш=е2 
-3…*ц,ю .…д%2ел,  3 C=ц,е…2%" “% “2=K,ль…%L 
“2е…%*=!д,еL [61]. 

t3…*ц,ю .…д%2ел,  м%г32 3л3чш,2ь …е 2%ль-
*% -=!м=*%л%г,че“*,е “!ед“2"=, …% , м%д,-,*=ц,  
%K!=ƒ= ›,ƒ…,, *%2%!=  3"ел,ч,"=е2 "/“"%K%›-
де…,е ,л, C!ед%2"!=?=е2 …=!3ше…,е C!%д3*ц,, 
!=““л=Kл ю?,. .…д%2ел,L -=*2%!%". b ч=“2…%“2,, 
NO , -=*2%!%", *%2%!/е “…,›=ю2 "/!=K%2*3 .…-
д%2ел,ем "=ƒ%*%…“2!,*2%!%", 2=*,. *=* .…д%2ел,…. 
mе*%2%!/е ,““лед%"=2ел, " “"%,. !=K%2=. C!%де-
м%…“2!,!%"=л, 3л3чше…,е м,*!%- , м=*!%“%“3д,-
“2%L .…д%2ел,=ль…%L -3…*ц,, C32ем 3"ел,че…,  
K,%д%“23C…%“2, NO C%“!ед“2"%м 2=*,. ме.=…,ƒ-
м%", *=* -,ƒ,че“*,е 3C!=›…е…, , “…,›е…,е "е“= 
(" 2%м ч,“ле K=!,=2!,че“*=  .,!3!г, ) ,л, 3“,ле…-
…=  …=!3›…=  *%…2!C3ль“=ц,  , д,е2/ “ C!%д3*2=-
м, “ K%льш,м “%де!›=…,ем C%л,-е…%л%" (%“%Kе…-
…% K%г=2/ ,м, -!3*2/, ч=L , *=*=%) [74]. b=›…/м 
,ƒме…е…,ем %K!=ƒ= ›,ƒ…, “ C%ƒ,2,"…/м "%ƒдеL-
“2",ем …= -3…*ц,ю .…д%2ел,   "л е2“  %2*=ƒ %2 
*3!е…, , *%2%!/L …=гл д…% дем%…“2!,!3е2 Kл=г%-
C!, 2…/L .--е*2 …= .C,*=!д,=ль…3ю *%!%…=!…3ю 
.…д%2ел,=ль…3ю -3…*ц,ю [35, 75].

Š=*,м %K!=ƒ%м, ,ƒме…е…,е %K!=ƒ= ›,ƒ…,, C!%-
д3*2/ C,2=…,  , ле*=!“2"=, *=* K/л% C%*=ƒ=…%, 
3л3чш=ю2 .…д%2ел,=ль…3ю д,“-3…*ц,ю " C%C3-
л ц,, " цел%м, …% C!, .2%м м/ …е !=“C%л=г=ем 
д%“2%"е!…%L ,…-%!м=ц,еL % 2%м, …=“*%ль*% C!, 
.2%м 3ч,2/"=ю2“  ,…д,",д3=ль…/е %“%Kе……%“2, 
C=ц,е…2=, # -=*2, * *%2%!%м3 “лед3е2 %K!=2,2ь-
“  " д=ль…еLш,. ,““лед%"=…, ..

Âûâîäû. b …=“2% ?ее "!ем  %це…*= !,“*%" 
дл  C!%-,л=*2,*, %“…%"=…= …= !еƒ3ль2=2=., C%-
л3че……/. " ,““лед%"=…,, Framingham, , 2=*,. 
C%*=ƒ=2ел ., *=* IMT “%……/. =!2е!,L , “%-
де!›=…,е *=льц,  " *%!%…=!…/. =!2е!, . [60]. 
e“л, C!едC%л%›,2ь, ч2% .…д%2ел,=ль…=  -3…*-
ц,  %Kе“Cеч,"=е2 *%мCле*“…3ю %це…*3 “%“2% …,  
“е!деч…%-“%“3д,“2%L “,“2ем/, 2% "%C!%“, м%›е2 
л, -3…*ц,  .…д%2ел,  K/2ь л3чш,м C!ед,*2%!%м 

“е!деч…%-“%“3д,“2/. %“л%›…е…,L, чем “3?е“2"3-
ю?,е “,“2ем/ %це…*,,  "л е2“  ƒ=*%…%ме!…/м 
, д%л›е… K/2ь "е!,-,ц,!%"=… “ C%м%?ью K%лее 
м=“ш2=K…/. ,““лед%"=…,L.

o!, ,“C%льƒ%"=…,, ш*=л/ !,“*= Framingham 
м/ че2*% ƒ…=ем 2=*2,*3 " %2…%ше…,, C=ц,е…2%" 
"/“%*%г% ,л, …,ƒ*%г% !,“*=. nд…=*% ме…ее  “…/ 
!е*%ме…д=ц,, дл  C=ц,е…2%" “ C!%ме›32%ч…/м 
!,“*%м. b Cе!",ч…%L C!%-,л=*2,*е C%-C!е›…ем3 
Kеƒ %2"е2= %“2=е2“  "%C!%“, “лед3е2 л, %це…,"=2ь 
-3…*ц,ю .…д%2ел,  3 C!=*2,че“*, ƒд%!%"/. л,ц 
“ …,ƒ*,м !,“*%м д%C%л…,2ель…% * 2!=д,ц,%……/м 
-=*2%!=м !,“*=. j=* C%*=ƒ=л, ,““лед%"=…, , 
!=““м%2!е……/е "/ше, *л=““,-,*=ц,  C=ц,е…2%" 
“ C!%ме›32%ч…/м !,“*%м " “%%2"е2“2",, “ ,ƒ-
ме…е…, м, 3 …,. .…д%2ел,=ль…%L -3…*ц,,  "л -
е2“  "%ƒм%›…%L , !=ƒ3м…%L. nд…=*% …е%K.%д,м% 
C!%д%л›,2ь ,““лед%"=…,  " .2%м …=C!="ле…,,. 
b “л3ч=е C%л3че…,  C%д2"е!›д=ю?,. !еƒ3ль-
2=2%" м%›…% “ C%л…/м %“…%"=…,ем г%"%!,2ь % 
…е%K.%д,м%“2, "…ед!е…,  2е“2,!%"=…,  .…д%2е-
л,=ль…%L -3…*ц,, " C%"“ед…е"…3ю *л,…,че“*3ю 
C!=*2,*3.

mе "/ƒ/"=е2 “%м…е…,L, ч2% !=……   д,=г…%-
“2,*= !=ƒ",2,  ƒ=K%ле"=…,L “е!деч…%-“%“3д,“2%L 
“,“2ем/, = 2=*›е .…д%*!,……%L C=2%л%г,,, ƒ=K%ле-
"=…,L Cече…,, C%че*, “ C%м%?ью %це…*, .…д%2е-
л,=ль…%L д,“-3…*ц,,, м%›е2 3л3чш,2ь C!%г…%ƒ, 
*=че“2"% ›,ƒ…, C=ц,е…2=, …=L2, ,…д,",д3=ль…/L 
C%д.%д * ме!=м C!%-,л=*2,*, , лече…, .

l…%г%ч,“ле……/е ,““лед%"=…, , C!%"еде……/е 
" C%“лед…ее де“ 2,ле2,е, C%*=ƒ=л,, ч2% %це…*= 
-3…*ц,, .…д%2ел,  C!ед%“2="л е2 "=›…3ю ,…-
-%!м=ц,ю дл  C!%"еде…,  Cе!“%…=л,ƒ,!%"=……%L 
2е!=C,,.

Š=*,м %K!=ƒ%м, д=ль …еLш,е ,““лед%"=…,  
д%л›…/ K/2ь …=C!="ле…/ …= C%,“* …=,K%лее .--
-е*2,"…/. ме2%д%" %це…*, -3…*ц,, .…д%2ел,  " 
*л,…,че“*%L C!=*2,*е , C%л3че…,е “2=2,“2,че“*, 
ƒ…=ч,м/. !еƒ3ль2=2%", …е%K.%д,м/. дл  3*!е-
Cле…,  ,. ме2%д,че“*,. %“…%", ч2% “дел=е2 "%ƒ-
м%›…/м "*люче…,е %це…*, -3…*ц,, .…д%2ел,  " 
!е*%ме…д=ц,, C% д,=г…%“2,*е, C!%г…%ƒ3 , лече…,ю 
“%%2"е2“2"3ю?,. ƒ=K%ле"=…,L.
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b %Kƒ%!е C!%"еде… =…=л,ƒ “%"!еме……/. …=3ч…/. …=C!="ле…,L " %Kл=“2, -=!м=*%2е!=C,, …=“лед“2"е…-
…/. …е!"…%-м/шеч…/. K%леƒ…еL: “C,…=ль…%L м/шеч…%L =2!%-,, , м,%д,“2!%-,, dюше……=. d% …=“2%-
 ?ег% "!еме…, .2, ƒ=K%ле"=…,   "л ю2“  …е,ƒлеч,м/м,, %д…=*% “%"ме“2…=  …=3ч…=  !=K%2= ге…е2,*%", 
м%ле*3л !…/. K,%л%г%", *л,…,ц,“2%" , -=!м=*%л%г%" д=е2 м…%г%%Kе?=ю?,е Cе!“Cе*2,"/. l…%г,е ,“-
“лед%"=…,  C%“" ?е…/ "%C!%“3 3“2!=…е…,  Cе!",ч…%L C=2%ге…е2,че“*%L C!,ч,…/ д=……/. ƒ=K%ле"=…,L 
“ ,“C%льƒ%"=…,ем ме2%д%" ге……%L 2е!=C,,. 
Êëþ÷åâûå ñëîâà: “C,…=ль…=  м/шеч…=  =2!%-, , м,%д,“2!%-,  dюше……=, лече…,е, -=!м=*%C!еC=-
!=2/, ге……=  2е!=C, .

In the overview the analysis of contemporary scientific researches in the area of medicamentous therapy of the 
genetical nervomuscular diseases is presented: the overview of spinal muscular atrophy and Duchenne muscular 
dystrophy has been carried out. Up to the present moment these diseases are incurable, but the common 
scientific work of geneticists, molecular biologists, clinicians, and pharmacologists gives promising prospects. 
Many researches are devoted to the question of elimination of the primary pathogenetic cause of these diseases 
with the usage of methods of the gene therapy. 
Key words: spinal muscular atrophy, Duchenne muscular dystrophy, treatment, pharmaceutical preparations, 
gene therapy.

Âåäåíèå. q!ед, …=“лед“2"е……/. K%леƒ…еL 
…е!"…%L “,“2ем/ %“%K%е ме“2% ƒ=…,м=ю2 …е!"-
…%-м/шеч…/е K%леƒ…, (mla). }2% %K3“л%"ле…% 
2!3д…%“2 м, д,=г…%“2,*,, !%“2%м ч=“2%2/ "“2!е-
ч=ем%“2, " C%C3л ц,,, K/“2!%L ,…"=л,д,ƒ=ц,еL 
K%ль…/. , %2“32“2",ем .--е*2,"…%L 2е!=C,,. 
qC,…=ль…/е м/шеч…/е =2!%-,, (ql`) , м/-
шеч…=  д,“2!%-,  dюше……= (ldd)  "л ю2“  
…=,K%лее !=“C!%“2!=…е……/м, -%!м=м, mla (1:6 
2/“. # 10 2/“. …%"%!%›де……/. , 1:3 2/“. # 
3,5 2/“. …%"%!%›де……/. м=льч,*%" “%%2"е2“2"е…-
…%). n“…%"…/е C!,…ц,C/ 2е!=C,, …=“лед“2"е……/. 
…е!"…%-м/шеч…/. ƒ=K%ле"=…,L …=ч,…=л, !=ƒ!=K=-
2/"=2ь“  " 1960$70-е гг. }2, ,““лед%"=…,  “2=л, 

"%ƒм%›…/ C%“ле %KAед,…е…,  3“,л,L ге…е2,*%" 
, *л,…,ц,“2%". nг!%м…/L "*л=д " !=ƒ",2,е ме-
д,ц,…“*%L ге…е2,*, , ,ƒ3че…,е …=“лед“2"е……/. 
…е!"…%-м/шеч…/. K%леƒ…еL "…е“л, 2=*,е 3че-
…/е …=шеL “2!=…/, *=* q.m. d=",де…*%", b.q. 
k%Kƒ,…, k.n. a=д=л …, k.`. q=L*%"=. o!е›де 
"“ег%, …=д% %2ме2,2ь, ч2% м…%г,е ,““лед%"=…,  
C%“" ?е…/ "%C!%“3 3“2!=…е…,  Cе!",ч…%L C=2%-
ге…е2,че“*%L C!,ч,…/: " “л3ч=е “ ldd # .2% 
…ед%“2=2%* Kел*= д,“2!%-,…=, = C!, ql` # …е-
д%“2=2%* Kел*= SMN. e“л, 15$20 ле2 …=ƒ=д .2, 
ƒ=K%ле"=…,  “ч,2=л,“ь …е,ƒлеч,м/м,, 2% " …=“2%-
 ?ее "!ем  C% ",л,“ь !=K%2/, *%2%!/е C%*=ƒ/"=-
ю2, ч2% "л, 2ь …= =*2,"…%“2ь “,…2еƒ= де-,ц,2=!-
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…/. Kел*%" "%ƒм%›…%. l…%г,е ,““лед%"=…,  C%*= 
C!%"%д 2“  …= ›,"%2…/. м%дел . ,л, C!%.%д 2 
!=ƒл,ч…/е .2=C/ *л,…,че“*,. ,“C/2=…,L, !еƒ3ль-
2=2/ *%2%!/. …е ,ƒ"е“2…/ ш,!%*%м3 *!3г3 *л,…,-
ц,“2%". n“"е?е…,е %“…%"…/. …=3ч…/. !=ƒ!=K%2%* 
" %Kл=“2, -=!м=*%2е!=C,, K%ль…/. “C,…=ль…%L 
м/шеч…%L =2!%-,, , м,%д,“2!%-,, dюше……= 
 "л е2“  =*23=ль…/м дл  …е"!%л%г%", Cед,=2!%", 
ге…е2,*%" , "!=чеL %K?ег% C!%-,л . 

Ìèîäèñòðîôèÿ Äþøåííà (ÏÌÄÄ). b“2!е-
ч=е2“  “ ч=“2%2%L 1 …= 3$3,5 2/“ ч, …%"%!%›-
де……/. м=льч,*%". qч,2=е2“  %д…%L ,ƒ …=,K%лее 
ч=“2/. , ƒл%*=че“2"е……/. -%!м …е!"…%-м/шеч-
…%L C=2%л%г,, де2“*%г% "%ƒ!=“2=. Š,C …=“лед%"=-
…,  !еце““,"…/L, “цеCле……/L “ u-.!%м%“%м%L. 
g=K%ле"=…,е Cе!ед=е2“  че!еƒ м=2е!еL (ге2е-
!%ƒ,г%2…/. …%“,2елеL C=2%л%г,че“*%г% ге…=) * 
“/…%"ь м. x=…“ !%д,2ь ƒд%!%"%г% !еKе…*= “%-
“2="л е2 %*%л% 50%. l=2е!, "…еш…е  "л ю2“  
*л,…,че“*, ƒд%!%"/м, (*%мCе…“=ц,  K%ль…%L 
u-.!%м%“%м/ д!3г%L ƒд%!%"%L u-.!%м%“%м%L). 
b ге…%2,Cе м3›ч,… u-.!%м%“%м= C!ед“2="ле…= 
" ед,…“2"е……%м .*ƒемCл !е, &*%мCе…“=ц, [ …е-
"%ƒм%›…=, 2=*,м %K!=ƒ%м, " “л3ч=е …=“лед%"=-
…,  де-е*2…%г% ге…=, ƒ=K%ле"=…,е м=…,-е“2,!3е2. 
cе… д,“2!%-,…= *=!2,!%"=… …= *%!%2*%м Cлече 
u-.!%м%“%м/ (u!21) # “=м/L *!3C…/L ,ƒ ,ƒ-
"е“2…/. " …=“2% ?ее "!ем  ге…%", ег% !=ƒме! “%-
“2="л е2 %*%л% 2,5 мл… C=! %“…%"=…,L , “%“2="-
л е2 %*%л% 1% ге…%м=. j%д,!3ю?=  ч=“2ь ге…= 
!=ƒделе…= …= 79 .*ƒ%…%". o!, oldd м32=ц,, 
" ге…е д,“2!%-,…= C!,"%д 2 * “д",г3 !=м*, “ч,-
2/"=…,  , C!е›де"!еме……%L 2е!м,…=ц,, 2!=…“-
л ц,,, C!, .2%м “,…2еƒ Kел*= C!е*!=?=е2“ . 
d,“2!%-,… %2…%“,2“  * *л=““3 “Cе*2!,…-=*2,-
…%"/. мемK!=……/. Kел*%". aел%* ,г!=е2 “2!3*-
23!…3ю !%ль " м/шеч…/. "%л%*…=., %Kе“Cеч,"=  
,. цел%“2…%“2ь C32ем “2=K,л,ƒ=ц,, *ле2%ч…%L 
мемK!=…/. hƒ%-%!м/ д,“2!%-,…= "“2!еч=ю2“  
2=*›е " д!3г,. …ем/шеч…/. 2*=… ., " *ле2*=. 
0mq, *=!д,м,%ц,2=., " *ле2*=. “елеƒе…*,, Cе-
че…, , “е2ч=2*, гл=ƒ=. Šече…,е ƒ=K%ле"=…,  C!%-
г!е““,!3ю?ее, Kеƒ !ем,““,L. oе!"/е C!,ƒ…=*, 
ƒ=K%ле"=…,  C% "л ю2“  " "%ƒ!=“2е 1$5 ле2, K/-
“2!% C!%г!е““,!3ю2 Kеƒ “2=д,L !ем,““,,. 

q3?е“2"3ю2 !=ƒл,ч…/е …=C!="ле…,  …=3ч…%г% 
C%,“*= мед,*=ме…2%ƒ…%г% лече…,  ldd/a # 
.2% , C%,“* C!еC=!=2%" “C%“%K…/. ƒ=ме…,2ь Kел%* 
д,“2!%-,…, , ге……=  2е!=C, , , C!еC=!=2/, ,…г,-
K,!3ю?,е Kел%* м,%“2=2,…, *%2%!/L " %!г=…,ƒме 
чел%"е*= *%…2!%л,!3е2 !%“2 м/шеч…%L 2*=…,. nд-
…=*% …е "“е ƒ= "ле……/е ,““лед%"=…,  ƒ=*=…ч,"=-
ю2“  3д=ч…%. p=…ее *%…це!… `ld K/л л,де!%м 
" !=ƒ!=K%2*е Kл%*=2%!%" м,%“2=2,…= " *=че“2"е 
“2!=2ег,, дл  лече…,  м/шеч…%L д,“2!%-,,. nд-

…=*% " 2008 г. ,““лед%"=…,  K/л, C!е*!=?е…/, 
C%“ле 2%г% *=* K/л% 3“2=…%"ле…%, ч2% C!еC=!=2 
…е “%%2"е2“2"3е2 …%!м=м Kеƒ%C=“…%“2, ,“C%льƒ%-
"=…,  3 чел%"е*=, " 2% "!ем  *=* ,““лед%"=2ел, 
%2ме2,л, 3л3чше…,е “%“2% …,  м/шц м/шеL-mdx, 
K%ль…/. м,%д,“2!%-,еL dюше……=, C%“ле Kл%*,-
!%"*, .2%г% Kел*= [1]. pеƒ3ль2=2/ …=3ч…/. ,“-
“лед%"=…,L C%“лед…,. ле2 C%ƒ"%л ю2 г%"%!,2ь % 
"%ƒм%›…%“2, ƒ=медле…,  C!%г!е““,!%"=…,  ldd 
C32ем &Cе!е"%д=[ " K%лее д%K!%*=че“2"е……3ю 
-%!м3 # м/шеч…3ю д,“2!%-,ю aе**е!= “ C%-
м%?ью ,“C%льƒ%"=…,  ме2%д,*, C!%C3“*= .*ƒ%-
…%" ,л, ƒ=ме?е…,  Kел*= д,“2!%-,…= 32!%-,…%м 
[2, 3]. bед3?еL  "л е2“  ме2%д,*=, %“…%"=……=  
…= C!%C3“*е .*ƒ%…%" C32ем ""еде…,  =…2,“м/“л%-
"/. %л,г%…3*ле%2,д%" (`nm%"), *%2%!/е, C!,“%-
ед,…  “ь * …3›…/м .*ƒ%…=м, &м=“*,!3ю2[ ,. %2 
Kел*%"%L м=ш,…/ “Cл=L“,…г= [4]. Š=*,м %K!=ƒ%м, 
ге… “ч,2/"=е2“  Kеƒ &ƒ=м=“*,!%"=……/.[ .*ƒ%…%", 
!=м*= “ч,2/"=…,  "%““2=…="л,"=е2“  , “,…2еƒ,!3-
е2“  ме…ее де-е*2…=  -%!м= д,“2!%-,…=, *%2%!=  
м%›е2 ч=“2,ч…% "/C%л… 2ь -3…*ц,, …%!м=ль-
…%г% Kел*= д,“2!%-,…=. k,де!=м, " !=ƒ!=K%2*е 
C!еC=!=2%", …=C!="ле……/. …= C=2%ге…еƒ ldd, 
 "л ю2“  2!, *%мC=…,, # BioMarin, Sarepta 
Therapeutics , PTC Therapeutics. j%мC=…, м, 
BioMarin , Sarepta Therapeutics ,ƒ3ч=ю2“  2е!=-
Cе"2,че“*,е ме2%д/, %“…%"=……/е …= “*,CC,…ге, 
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VESSELS AND ITS USE IN THE COURSE 

OF IMMUNOMORPHOLOGYCAL RESEARCH
D.E. Korzhevskii, O.V. Kirik, E.G. Sukhorukova, O.S. Alekseeva, E.V. Shaydakov 
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I j%лле*2," ="2%!%", 2017 г. 

m=,K%лее ч=“2%L C!%Kлем%L %Cе!=2,"…%г% лече…,  "=!,*%ƒ…%г% !=“ш,!е…,  "е…  "л е2“  !е*=…=л,ƒ=ц,  
2!%мK%". n“…%"…%L *ле2%ч…%L C%C3л ц,еL, C!еC 2“2"3ю?еL -%!м,!%"=…,ю 2!%мK%" , “C%“%K“2"3ю?еL 
,. !е*=…=л,ƒ=ц,,,  "л ю2“  .…д%2ел,%ц,2/ ,…2,м/ “%“3д%". nд…% ,ƒ "=›…/. …=C!="ле…,L “%"!еме…-
…%L ,мм3…%м%!-%л%г,че“*%L =…г,%л%г,, # %C!еделе…,е м=!*е!%" -3…*ц,%…=ль…%L =*2,"…%“2, .…д%2е-
л, , %Kл=д=ю?,. "/“%*%L C!%г…%“2,че“*%L це……%“2ью " %2…%ше…,, C!ед“*=ƒ=…,  ,“.%д%" %Cе!=2,"…%г% 
лече…, . b%ƒм%›…/м *=…д,д=2%м …= !%ль 2=*%г% м=!*е!= "/“23C=е2 “,…2еƒ,!3ем/L .…д%2ел,%ц,2=м, 
Kел%* # -=*2%! b,ллеK!=…д=. b …=“2% ?еL “2=2ье %K%K?е…/ , C!%=…=л,ƒ,!%"=…/ ,мею?,е“  " м,-
!%"%L л,2е!=23!е “"еде…,  % м%ле*3л !…%L %!г=…,ƒ=ц,, , -3…*ц, . -=*2%!= b,ллеK!=…д=, C!%"еде…% 
“!="…е…,е !=ƒл,ч…/. м%!-%л%г,че“*,. “C%“%K%" ег% "/ "ле…,  in situ. m= %“…%"=…,, %Kƒ%!= л,2е!=-
23!…/. , “%K“2"е……/. д=……/. “дел=…% ƒ=*люче…,е, ч2% ме2%д *%…-%*=ль…%L л=ƒе!…%L м,*!%“*%C,, 
C%ƒ"%л е2 C!, ,мм3…%ц,2%.,м,че“*%м м=!*,!%"=…,, -=*2%!= b,ллеK!=…д= ,ƒ3ч=2ь ег% !=“C!еделе…,е 
" ц,2%Cл=ƒме %2дель…/. .…д%2ел,%ц,2%" , " “3K.…д%2ел,=ль…%L %Kл=“2, “2е…*, *!%"е…%“…%г% “%“3д=. 
d=……/е % "…32!,*ле2%ч…%м , "…е*ле2%ч…%м …=*%Cле…,, -=*2%!= b,ллеK!=…д= …е%K.%д,м/ дл  C!=-
",ль…%L %це…*, -3…*ц,%…=ль…%г% “%“2% …,  .…д%2ел,=ль…%L "/“2,л*,. 
Êëþ÷åâûå ñëîâà: *!%"е…%“…/е “%“3д/, "е…/, .…д%2ел,L, -=*2%! b,ллеK!=…д=, ,мм3…%ц,2%.,м, , 
*%…-%*=ль…=  л=ƒе!…=  м,*!%“*%C, .

The most frequent problem of the surgical treatment of the phlebeurysm is the repatency of thrombuses. The 
main cell population that prevents the formation of thrombuses and contributes to their repatency is presented 
by endotheliocytes of intima of vessels. One of important directions of the contemporary immunomorphological 
angiology is determination of markers of the functional activity of the endothelium that has the high predictive 
validity in relation to the prediction of results of the surgical treatment. The possible expectant to be such a 
marker is the protein that is synthesized with endotheliocytes, it is called von Willebrand factor. In the present 
article data are generalized and analyzed that are available in the literature worldwide concerning the molecular 
organization and functions of von Willebrand factor, the comparison of different morphological ways of its 
detection in situ has been carried out. Based on the overview of literature and own data a conclusion has been 
drawn that the method of the confocal laser microscopy makes possible in course of the immunocytochemical 
marking of the von Willebrand factor to study its distribution in the cytoplasm of separate endotheliocytes as 
well as in the subendothelial area of the wall of the blood vessel. Data on the intracellular and extracellular 
accumulation of the von Willebrand factor are necessary for the correct evaluation of the functional state of 
the еndothelial lining. 
Key words: blood vessels, venae, endothelium, von Willebrand factor, immunocytochemistry, confocal laser 
microscopy. 
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Ââåäåíèå. a%леƒ…, “,“2ем/ *!%"%%K!=?е…,  
" …=“2% ?ее "!ем   "л ю2“  %д…%L ,ƒ …=,K%-
лее ƒ…=ч,м/. мед,*%-“%ц,=ль…/. C!%Kлем. o% 
%це…*е .*“Cе!2%" bng, “=м/м !=“C!%“2!=…е…-
…/м ƒ=K%ле"=…,ем Cе!,-е!,че“*,. “%“3д%"  "-
л е2“  "=!,*%ƒ…=  K%леƒ…ь "е… …,›…,. *%…еч-
…%“2еL (babmj) [1]. o!е,м3?е“2"е……%е C%!=-
›е…,е "=!,*%ƒ…%L K%леƒ…ью л,ц 2!3д%“C%“%K…%г% 
"%ƒ!=“2= , C%“2% ……%е %м%л%›е…,е *%…2,…ге…2= 
ƒ=K%ле"ш,., …е3*л%……% C!%г!е““,!3ю?ее 2ече…,е 
“ !=ƒ",2,ем де*%мCе…“,!%"=……/. -%!м .!%…,че-
“*%L "е…%ƒ…%L …ед%“2=2%ч…%“2, ,, *=* “лед“2",е, 
“…,›е…,е *=че“2"= ›,ƒ…, , ,…"=л,д,ƒ=ц,  C=-
ц,е…2%" # "“е .2% %C!едел е2 =*23=ль…%“2ь 
C!%Kлем/, “" ƒ=……%L “ д,=г…%“2,*%L , лече…,ем 
K%ль…/. babmj [2, 3].

b C%“лед…,е де“ 2,ле2,  C!%г!е““ ме2%д%" 
",ƒ3=ль…%L д,=г…%“2,*, ƒ=K%ле"=…,L "е… …= %“-
…%"е д3Cле*“…%г% “*=…,!%"=…, , 2!е.ме!…%L *%м-
Cью2е!…%L , м=г…,2…%-!еƒ%…=…“…%L 2%м%г!=-,, 
ƒ…=ч,2ель…% 3л3чш,л C%…,м=…,е …%!м=ль…%L , 
C=2%л%г,че“*%L =…=2%м,, "е…%ƒ…%L “,“2ем/. }2% 
C%“л3›,л% %“…%"%L дл  !=ƒ!=K%2*, =ль2е!…=2,"-
…/. *л=““,че“*%L -леK.*2%м,, м,…,,…"=ƒ,"…/. 
C!,ем%" , ме2%д,* .…д%"=“*3л !…%L .,!3!г,, 
"е…, " ч=“2…%“2, !=д,%ч=“2%2…%L =Kл ц,, , .…-
д%"=ƒ=ль…%L л=ƒе!…%L *%=г3л ц,, [4, 5], C!,"%-
д ?,. " !еƒ3ль2=2е л%*=ль…%г% 2еCл%"%г% "%ƒ-
деL“2",  …= *!%"ь , “%“3д,“23ю “2е…*3 * -%!м,-
!%"=…,ю 2!%мK=.

nд…=*%, …е“м%2!  …= д%“2,г…32/е 3“Cе., " 
лече…,, K%ль…/. “ babmj, “%.!=… е2“  C!%-
Kлем= "/“%*%L ч=“2%2/ !ец,д,"%" "=!,*%ƒ…%г% 
!=“ш,!е…,  "е…, “" ƒ=……=  " 2%м ч,“ле “ !е*=-
…=л,ƒ=ц,еL 2!%мK%". n“…%"…%L *ле2%ч…%L C%C3-
л ц,еL, C!еC 2“2"3ю?еL -%!м,!%"=…,ю 2!%мK%" 
, “C%“%K“2"3ю?еL ,. !е*=…=л,ƒ=ц,,,  "л ю2“  
.…д%2ел,%ц,2/ ,…2,м/ “%“3д%", “,…2еƒ,!3ю?,е 
цел/L ! д "е?е“2", *%2%!/е 3ч=“2"3ю2 " !ег3-
л ц,, м…%г%ч,“ле……/. K,%л%г,че“*,. C!%це““%". 
b “" ƒ, “ .2,м "=›…/м …=C!="ле…,ем ,мм3-
…%м%!-%л%г,че“*%L =…г,%л%г,,  "л е2“  %C!еде-
ле…,е м=!*е!%" -3…*ц,%…=ль…%L =*2,"…%“2, .…-
д%2ел, , %Kл=д=ю?,. "/“%*%L C!%г…%“2,че“*%L 
це……%“2ью " %2…%ше…,, C!ед“*=ƒ=…,  ,“.%д%" 
%Cе!=2,"…%г% лече…, . nд…,м ,ƒ *=…д,д=2%" …= 
!%ль 2=*%г% м=!*е!= "/“23C=е2 “,…2еƒ,!3ем/L 
.…д%2ел,%ц,2=м, Kел%* # -=*2%! b,ллеK!=…д= 
(-b). 

Öåëü ðàáîòû “%“2% л= " %K%K?е…,, , =…=-
л,ƒе ,мею?,.“  " м,!%"%L л,2е!=23!е “"еде…,L 
% м%ле*3л !…%L %!г=…,ƒ=ц,, , -3…*ц, . -b, = 
2=*›е " %C!еделе…,, "%ƒм%›…%“2, ,“C%льƒ%"=…,  
д=……%г% м=!*е!= дл  %це…*, -3…*ц,%…=ль…%г% “%-
“2% …,  .…д%2ел,  *!%"е…%“…/. “%“3д%".

Ìîëåêóëÿðíàÿ îðãàíèçàöèÿ ôàêòîðà Âèëëå-
áðàíäà. t=*2%! b,ллеK!=…д= # "/“%*%м%ле*3-
л !…/L гл,*%C!%2е,д Cл=ƒм/ *!%",, *%д,!3е2“  
ге…%м VWF, !=“C%л%›е……/м 3 чел%"е*= …= 12 .!%-
м%“%ме. q,…2еƒ,!3ю?,L“  " .%де 2!=…“л ц,, CеC-
2,д C!ед“2="л е2 “%K%L C!е-C!%--=*2%! b,ллеK!=…-
2=, “%“2% ?,L ,ƒ 2813 =м,…%*,“л%2…/. %“2=2*%". 
b .%де C%“22!=…“л ц,%……/. ,ƒме…е…,L " .…д%-
Cл=ƒм=2,че“*%м !е2,*3л3ме C!е-C!%--b C%д"е!г=-
е2“  Cе!",ч…%м3 гл,*%ƒ,л,!%"=…,ю , г%м%д,ме!,-
ƒ=ц,, че!еƒ %K!=ƒ%"=…,е д,“3ль-,д…/. м%“2,*%" 
ме›д3 %“2=2*=м, ц,“2е,…=, = ƒ=2ем %2?еCле…,ю 
“,г…=ль…%г% CеC2,д= (22 =м,…%*,“л%2…/. %“2=2-
*=). b !еƒ3ль2=2е .2,. ,ƒме…е…,L %K!=ƒ3е2“  C!%-
-b, “%“2% ?,L ,ƒ 2791 =м,…%*,“л%2…/. %“2=2*%". 
b *%мCле*“е c%льд›, C!%,“.%д,2 д=ль…еLшее гл,-
*%ƒ,л,!%"=…,е , “3ль-=2,!%"=…,е C!%--b. m= C%-
“лед…ем .2=Cе ,де2 C!%2е%л,2,че“*%е !=“?еCле…,е 
м%ле*3л/ “ %K!=ƒ%"=…,ем ƒ!ел%г% -b , von Wil-
lebrand antigen II (C!%-C%“лед%"=2ель…%“2ь ,ƒ 741 
=м,…%*,“л%2…/. %“2=2*%") [6]. n*%л% 95% =м,-
…%*,“л%2…%L C%“лед%"=2ель…%“2, -b “%“2%,2 ,ƒ 
*%…“е!"=2,"…/. C%"2%! ю?,.“  д%ме…%" D1-D2-
D'-D3-A1-A2-A3-D4-B1-B2-B3-C1-C2-CK, где 
D1-D2  "л е2“  C!%-C%“лед%"=2ель…%“2ью. j=›-
д/L д%ме… C!ед“2="л е2 “%K%L “=L2 “" ƒ/"=…,  
“ д!3г,м, -=*2%!=м,. Š=*, д%ме…/ D'-D3 м%г32 
“" ƒ/"=2ь“  “ -=*2%!%м VIII “"е!2/"=…,  *!%",, 
д%ме… `1 # “ геC=!,…%м , *%лл=ге…%м, `3 # 
“ *%лл=ге…%м. a%г=2/L 2!,CеC2,д…%L C%“лед%"=-
2ель…%“2ью Arg-Gly-Asp (RGD) “егме…2 д%ме…= 
q1 “C%“%Kе… “" ƒ/"=2ь“  “ ,…2ег!,…%м (αIIbβ3) 
=*2,",!%"=……/. 2!%мK%ц,2%" [7]. `м,…%*,“л%2-
…/е C%“лед%"=2ель…%“2,, ,де…2,ч…/е д%ме…=м -b, 
“%де!›=2“  " “%“2="е Kел*%", %K!=ƒ3ю?,. “%%2-
"е2“2"3ю?,е г!3CC/ [8, 9].

}*“C!е““,!3е2“  -b 2%ль*% " .…д%2ел,%ц,-
2=. *!%"е…%“…/. “%“3д%" , " мег=*=!,%ц,2=.. 
b *%мCле*“е c%льд›, C!%,“.%д,2 !=ƒделе…,е 
C32еL “%ƒ!е"=…,  -b. q3?е“2"3ю2 д=……/е % 
2%м, ч2% 95% “,…2еƒ,!%"=……%г% " .…д%2ел,%-
ц,2=. -b "/дел е2“  " *!%"ь *%…“2,232,"…% " 
",де д,ме!%", …еK%льш,. м3ль2,ме!%" , C!%-
-b [10]. n“2="ш,е“  5% “,…2еƒ,!3ем%г% -b 
…=*=Cл,"=ю2“  " “Cец,=л,ƒ,!%"=……/. г!=…3л=. 
.…д%2ел,%ц,2%" # 2ельц=. bеLKел $o=л=д=. 
b 2!%мK%ц,2=. …=*%Cле…,е -b C!%,“.%д,2 " =ль-
-=-г!=…3л=. [7, 11]. Šельц= bеLKел $o=л=д= # 
C=л%ч*%",д…/е %!г=…елл/, %*!3›е……/е мемK!=-
…%L, 0,1$0,2 м*м " 2%л?,…3 , 4 м*м " дл,…3 
“ "/!=›е……%L C!%д%ль…%L ,“че!че……%“2ью. m= 
C%Cе!еч…/. “!еƒ=. .2,. %!г=…елл ",д…%, ч2% 
%…, C!ед“2="ле…/ " ",де Cл%2…% 3C=*%"=……/. 
2!3K%че* д,=ме2!%м 150$200 `, *%2%!/е %K-
!=ƒ%"=…/ м3ль2,ме!=м, -b [11, 12]. )=?е "“ег% 
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*,м,  "л ю2“  2ельц= bеLKел $o=л=д=. o%д*!=-
“*3  де! " .2%м “л3ч=е 3д%K…% %“3?е“2"л 2ь *!=-
“,2елем 7-AAD [28]. q C%м%?ью *%…-%*=ль…%L 
л=ƒе!…%L м,*!%“*%C,, м%›…% %це…,2ь “%де!›=…,е 
2елец bеLKел $o=л=д= " %2дель…/. м,*!%“%“3-

д=., = д"%L…=  !е=*ц,  …= -b , Kел%* *ле2%ч…/. 
*%…2=*2%" β-*=2е…,… [26] C%ƒ"%л е2 %C!едел 2ь 
л%*=л,ƒ=ц,ю -b " %2дель…/. *ле2*=.. o!, C%-
м%?, *%…-%*=ль…%L л=ƒе!…%L м,*!%“*%C,, м%›…% 
C!%"%д,2ь , *%л,че“2"е……/L =…=л,ƒ -b [29].

Š=*,м %K!=ƒ%м, ме2%д *%…-%*=ль…%L м,*!%-
“*%C,, C%ƒ"%л е2 …=,K%лее C%л…% %це…,2ь “%де!-
›=…,е -=*2%!= b,ллеK!=…д= *=* " %2дель…/. .…-
д%2ел,%ц,2=., 2=* , " “3K.…д%2ел,=ль…%L %Kл=“2, 
“2е…*, *!%"е…%“…%г% “%“3д=, = 2=*›е …= %“…%"=…,, 
!=“C!еделе…,  -b " *ле2*=. , “3K.…д%2ел,=ль…%м 

“л%е, “%“2=",2ь C!ед“2="ле…,е % -3…*ц,%…=ль…%м 
“%“2% …,, .…д%2ел,=ль…%L "/“2,л*,.

p=K%2= "/C%л…е…= " !=м*=. c%“3д=!“2"е……%г% 
ƒ=д=…,  tcamr &h}l[ …= C!,*л=д…/е ме-
д,ц,…“*,е ,““лед%"=…,  (2ем= 1 18 0557-2016-
0003).

Ðèñóíîê. o%Cе!еч…/L “!еƒ =!2е!,, м=л%г% *=л,K!=, C!%.%д ?еL " “%“2="е “%ед,…,2ель…%L 2*=…,, %K!=ƒ%"="шеL“  
…= ме“2е !е*=…=л,ƒ,!%"=……%г% 2!%мK= K%льш%L C%д*%›…%L "е…/ чел%"е*= (à, á). rч=“2%* “2е…*, %д…%L ,ƒ =!2е!,L 

%Kл=“2, %“…%"=…,  м%ƒг= (â). hмм3…%ц,2%.,м,че“*=  !е=*ц,  …= -=*2%! b,ллеK!=…д= (",ƒ3=л,ƒ=ц,  “ C%м%?ью Cy2). 
“д!= %*!=ше…/ *!=“,2елем 7 AAD (7-=м,…%=*2,…%м,ц,… D). j%…-%*=ль…=  л=ƒе!…=  м,*!%“*%C,  (LSM 710, Zeiss, 

cе!м=…, ). nKAе*2,"/ C-Apochromat 63x/1.20 W Korr M27. nд,…%ч…/L %C2,че“*,L “!еƒ (à), C!%“2!=…“2"е……=  
!е*%…“2!3*ц,  C% “е!,,, “%“2% ?еL ,ƒ 56 %C2,че“*,. “!еƒ%" (á), "ел,ч,…= z-“е!,, 11 м*м. o!%е*ц,  C% “е!,, ,ƒ 

32 %C2,че“*,. “!еƒ%" ("), "ел,ч,…= z-“е!,, 6,2 м*м. l=“ш2=K…/L %2!еƒ%* !="е… 10 м*м (à), 20 м*м (â).
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È ÊËÈÍÈ×ÅÑÊÎÅ ÇÍÀ×ÅÍÈÅ ÏÐÈ ÎÖÅÍÊÅ ÀÒÅÐÎÃÅÍÍÎÑÒÈ 

ËÈÏÈÄÍÎÃÎ ÏÐÎÔÈËß ÊÐÎÂÈ
1À.Ì. Êàíåâà, 1,2Å.Ð. Áîéêî

1h…“2,232 -,ƒ,%л%г,, j%м, m0 r!n p`m, г. q/*2/"*=!, p%““, 
2lед,ц,…“*,L ,…“2,232 q/*2/"*=!“*%г% г%“3д=!“2"е……%г% 3…,"е!“,2е2= ,м. o,2,!,м= q%!%*,…=, 

г. q/*2/"*=!, p%““, 

LIPID METABOLISM  INDEXES: INFORMATION CAPACITY 
AND CLINICAL SIGNIFICANCE IN THE COURSE OF VALUATION 

OF ATHEROGENICITY OF LIPID PROFILE
1A.M. Kaneva, 1,2Å.R. Bojko

1  Institute of Physiology of the Komi Science Centre, the Urals Branch of the Russian Acadmy 
of Sciences, Syktyvkar, Russia 

2Medical Institute of Syktyvkar State University named after  Pitirim Sorokin, Syktyvkar, Russia

I `. l. j=…е"=, e. p. a%L*%, 2017 г.

q%гл=“…% C%“лед…,м ,““лед%"=…, м, 2!=д,ц,%……/е C%*=ƒ=2ел, л,C,д…%г% %Kме…=, 2=*,е *=* %K?,L .%-
ле“2е!,… (nu), 2!,гл,це!,д/ (Šc), .%ле“2е!,… л,C%C!%2е,…%" "/“%*%L Cл%2…%“2, (uq-kobo), …е " 
C%л…%L ме!е %2!=›=ю2 C!%=2е!%ге……/L C%2е…ц,=л *!%",. q целью C%"/ше…,  *л,…,че“*%L ,…-%!м=-
2,"…%“2, C%*=ƒ=2елеL л,C,д…%г% %Kме…= K/л% C!едл%›е…% ,“C%льƒ%"=2ь !=ƒл,ч…/е !=“че2…/е ,…де*“/. 
a%льш,…“2"% ,ƒ"е“2…/. ,…де*“%" %2!=›=ю2 “%%2…%ше…,е %“…%"…/. *л=““%" л,C,д%" " Cл=ƒме *!%",, 
д!3г,е  "л ю2“  “3!!%г=2…/м, м=!*е!=м, !=ƒме!= ч=“2,ц л,C%C!%2е,…%". b %Kƒ%!е !=““м=2!,"=ю2“  
%“…%"…/е ,…де*“/ л,C,д…%г% %Kме…=, C!,"%д 2“  “%K“2"е……/е д=……/е % д,=C=ƒ%…=. "=!ь,!%"=…,  *л,-
…,*%-K,%.,м,че“*,. ,…де*“%" 3 ƒд%!%"/. л,ц , -3…*ц,%…=ль…%L "ƒ=,м%“" ƒ, ,…де*“%" “ д!3г,м, C%-
*=ƒ=2ел м, л,C,д…%г% %Kме…=.
Êëþ÷åâûå ñëîâà: ,…де*“/ л,C,д…%г% %Kме…=, л,C%C!%2е,…/, =C%л,C%C!%2е,…/, л,C,д…/L C!%-,ль, 
=2е!%ге……%“2ь, …%!м%л,C,дем, , г,Cе!л,C,дем, .

In accordance with the latest researches, traditional values of the lipid metabolism, such as the total cho-
lesterol (TC), triglycerides (TG), high density lipoprotein cholesterol (HDL cholesterol), are representative 
of the proatherogenic blood potential not to the full extent. With the purpose of increase of the clinical 
information capacity of values of the lipid metabolism it was proposed to use different calculating indexes. 
The most of well-known indexes are the representative of interrelation of main classes of lipids in the blood 
plasma; the other indexes are markers of lipoprotein particle size. In the overview main indexes of the lipid 
metabolism are considered, the own data are adduced that concern diapasons of variation of clinical and 
biochemical indexes of healthy persons and the functional interrelation of indexes with another values of the 
lipid metabolism.
Key words: lipid metabolism indexes, lipoproteines, apolipoproteines, lipemic index, atherogenicity, normolipid-
emia, hyperlipidemia.

m=!3ше…,  л,C,д…%г% %Kме…=  "л ю2“  %д…,м 
,ƒ …=,K%лее "=›…/. -=*2%!%" !=ƒ",2,  =2е!%“*ле-
!%ƒ= , C=2%ге…е2,че“*, “" ƒ=……/. “ …,м “е!деч…%-
“%“3д,“2/. ƒ=K%ле"=…,L [1, 2]. dл  .=!=*2е!,“2,*, 
…=!3ше…,L л,C,д…%г% %Kме…= " *л,…,че“*%L C!=*-

2,*е ,“C%льƒ3ю2 C%*=ƒ=2ел, %K?ег% .%ле“2е!,…= 
(nu), 2!,гл,це!,д%" (Šc), .%ле“2е!,…= л,C%C!%2е-
,…%" "/“%*%L Cл%2…%“2, (uq-kobo) , .%ле“2е!,-
…= л,C%C!%2е,…%" …,ƒ*%L Cл%2…%“2, (uq-komo). 
nд…=*% " C%“лед…ее "!ем  ,““лед%"=…,  C%*=ƒ=л,, 
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0ель …=“2% ?ег% ,““лед%"=…,  # ,ƒ3че…,е *л,…,че“*%г% , C!%г…%“2,че“*%г% ƒ…=че…,  !ем%де-
л,!%"=…,  “е!дц= 3 C=ц,е…2%" “ %“2!/м *%!%…=!…/м “,…д!%м%м (njq). o!%"еде…= ..%*=!д,%-
“*%C,  3 71 C=ц,е…2= “ njq. d%C%л…,2ель…% %це…,"=л“  C!%г…%ƒ ƒ=K%ле"=…,  C% ш*=ле Grace. 
Çàêëþ÷åíèå: 2е…де…ц,  * д,л=2=ц,, C!="%г% C!ед“е!д,  3 C=ц,е…2%" “ njq Kеƒ C%дAем= 
“егме…2= ST, *=* *%мCе…“=2%!…=  “%“2="л ю?= , “C%“%K“2"3е2 Kл=г%C!, 2…%м3 ,“.%д3 " …е“2=-
K,ль…3ю “2е…%*=!д,ю. Šе…де…ц,  * д,л=2=ц,, ле"%г% C!ед“е!д,  3 C=ц,е…2%" “ njq “ C%дA-
ем%м “егме…2= ST, = 2=*›е “…,›е…,е -!=*ц,, "/K!%“= ле"%г% ›ел3д%ч*=, 3"ел,че…,е д="ле…,  
" лег%ч…%L =!2е!,, # -=*2%!/ де*%мCе…“=ц,,, *%“"е……% %2!=›=ю?,е C%"!е›де…,е м,%*=!д= 
ле"%г% ›ел3д%ч*=. m=,K%лее …ег=2,"…/м -=*2%!%м ле2=ль…%“2,  "л е2“  …=!3ше…,е “,“2%л,-
че“*%L -3…*ц,, ле"%г% ›ел3д%ч*=. Âûâîäû. pем%дел,!%"=…,е “е!дц= C!, njq C!ед“2="ле…% 
…=!3ше…,ем -3…*ц,, , =!.,2е*2%…,*, %!г=…=, .2=C=м, *%мCе…“=ц,, , де*%мCе…“=ц,, C=2%ге…еƒ= 
ƒ=K%ле"=…, , ,мее2 *л,…,*%-C!%г…%“2,че“*%е ƒ…=че…,е "% "!ем  г%“C,2=л,ƒ=ц,, , " C%“лед3ю-
?,L C%л3г%д%"%L Cе!,%д. 
Êëþ÷åâûå ñëîâà: %“2!/L *%!%…=!…/L “,…д!%м, ,…-=!*2 м,%*=!д=, ,шем,че“*=  K%леƒ…ь “е!дц=, 
…е“2=K,ль…=  “2е…%*=!д, , д,л=2=ц,  C!="%г% C!ед“е!д, , д,л=2=ц,  ле"%г% C!ед“е!д, , -!=*ц,  "/-
K!%“=.

The purpose of the present study is study of the clinical and prognostic value of the heart remodeling 
at patients suffering with the acute coronary syndrome (ACS). The echocardioscopy of 71 patients 
suffering with the ACS has been carried out. Additionally the prognosis of the disease was estimated 
by using the Grace scale. Opinion: the tendency to the dilation of the right atrium of patients suffering 
with the ACS without increase of the ST segment, as a compensatory component, contributes to the 
benign outcome to the instable angina. The tendency to the dilation of the left atrium of patients 
suffering with the ACS with the increase of the ST segment, as well as the reduction of the ejection 
fraction of the left ventricle, increase of pressure in the pulmonary artery are factors of decompensation 
that are indirect representatives of the damage of the myocardium of the left ventricle. The most 
negative factor of the lethality is the damage of the systolic function of the left ventricle. Conclusions: 
the heart remodeling in case of the ACS is represented with the damage of the function and 
architectonics of the organ, stages of compensation and decompensation of the disease process, it has 
the clinical ant prognostic meaning during the hospitalizing and within the next following semi-annual 
time period. 
Key words: acute coronary syndrome, myocardial infarction, ischemic heart disease, instable angina, dilation 
of the right atrium, dilation of the left atrium, ejection fraction.
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Ââåäåíèå. g…=ч,2ель…%е !=“C!%“2!=…е…,е 
“е!деч…%-“%“3д,“2/. ƒ=K%ле"=…,L (qqg) “!ед, 
…=“еле…,  K%льш,…“2"= “2!=… м,!= ƒ=“2=",л% “% 
"2%!%L C%л%",…/ uu "е*= г%"%!,2ь % …е,…-е*-
ц,%……%L .C,дем,, .2,. K%леƒ…еL, 2/3 ,ƒ *%-
2%!/. “%“2="л ю2 ,шем,че“*=  K%леƒ…ь “е!дц= 
(haq), ,…“3ль2 , ƒ=K%ле"=…,  Cе!,-е!,че“*,. 
=!2е!,L, C%!=›е……/. =2е!%“*ле!%ƒ%м. 

Š=*, “е!деч…%-“%“3д,“2/е ƒ=K%ле"=…,  “2=…%-
" 2“  %“…%"…%L C!,ч,…%L “ме!2, …=“еле…,  "“е. 
.*%…%м,че“*, !=ƒ",2/. “2!=… м,!= , “2!=… “ Cе-
!е.%д…%L .*%…%м,*%L [1]. 

o% C!%г…%ƒ=м .*“Cе!2%", *%л,че“2"% 
“ме!2еL %2 qqg " м,!е "%ƒ!=“2е2 ƒ= “че2 
3"ел,че…,  “ме!2…%“2, “!ед, м3›“*%-
г% …=“еле…,  Cл=…е2/ “ 18,1 мл… чел%"е* 
" 2010 д% 24,2 мл… чел%"е* " 2030 г. [2]. 

o% C%*=ƒ=2елю “ме!2…%“2, p%““,  “!ед, !=ƒ-
",2/. “2!=…, * “%›=ле…,ю, ƒ=…,м=е2 %д…% ,ƒ 
Cе!"/. ме“2 " м,!е. o% д=……/м b“ем,!…%L %!-
г=…,ƒ=ц,, ƒд!="%%.!=…е…, , " 2012 г. “,23=ц,  " 
p%““,L“*%L tеде!=ц,, %це…,"=л=“ь *=* *!=L…е 
…еKл=г%C!, 2…= : е›ег%д…% %2 “е!деч…%-“%“3д,-
“2/. ƒ=K%ле"=…,L 3м,!=л% %*%л% 2 102 000 че-
л%"е*, ч2% ƒ…=ч,2ель…% C!е"/ш=л% “!ед…,е C%-
*=ƒ=2ел, " “2!=…=. e"!%C/, “C%…,,, `"“2!=л,, 
, qx`. m= д%лю “ме!2…%“2, %2 ,шем,че“*%L 
K%леƒ…, “е!дц= C!,.%д,л%“ь 35,1% (737,0 “л3ч=-
е" …= 100 2/“ ч …=“еле…,  " г%д) [3].

g= C%“лед…,е 3 г%д= “,23=ц,  “ “е!деч-
…%-“%“3д,“2/м, ƒ=K%ле"=…, м, " p%““,L“*%L 
tеде!=ц,, ,ƒме…,л=“ь, %2мече…= 2е…де…ц,  
3л3чше…,  C%*=ƒ=2елеL. o% !еƒ3ль2=2=м %2 “е…-
2 K!  2015 г. “ме!2…%“2ь %2 “е!деч…%-“%“3д,-
“2/. ƒ=K%ле"=…,L “…,ƒ,л=“ь д% 645,4 “л3ч=  …= 
100 000 …=“еле…,  [4].

dл  !еше…,  д=……%L ƒ=д=ч, !=ƒ!=K%2=…/ , 
""еде…/ …=ц,%…=ль…/е C!%г!=мм/, "*люч=  C!%-
-,л=*2,че“*3ю …=C!="ле……%“2ь *=!д,%л%г,,. q%-
"!еме……=  мед,ц,…“*=  …=3*= 2=*›е ƒ=…,м=е2“  
,ƒ3че…,ем …%"/. “2!=2,-,*=ц,%……/. -=*2%!%" 
!,“*= haq “ целью %K%ƒ…=че…,  Cе!“Cе*2,"…%“2, 
Kл=г%C!, 2…%г% C!%г…%ƒ=. Š=*,м %K!=ƒ%м, 2015 
г%д " p%““,, %K%ƒ…=че… *=* г%д K%!ьK/ “ “е!деч-
…%-“%“3д,“2/м, ƒ=K%ле"=…, м,. 

hшем,че“*=  K%леƒ…ь “е!дц= # .!%…,че“*%е 
ƒ=K%ле"=…,е, дл,2ель…%“2ь *%2%!%г% м%›е2 ,“-
ч,“л 2ь“  де“ 2,ле2, м,, %…% "*люч=е2 Cе!,%д/ 
%K%“2!е…,  haq # %“2!/L *%!%…=!…/L “,…д!%м 
(njq) , Cе!,%д/ “2=K,ль…/. -%!м “2е…%*=!-
д,,. b .!%…%л%г,че“*%м =“Cе*2е “е!дце C=ц,е…2= 
“ haq 2=*›е C!е2е!Cе"=е2 “2!3*23!…%--3…*ц,%-
…=ль…/L ме2=м%!-%ƒ,“, C=2%ге…е2,че“*%е ƒ…=че…,е 
*%2%!%г% # .2=C/ =д=C2=ц,, * haq (*%мCе…“=-
ц,  , де*%мCе…“=ц, ). o%д%K…/е C!е%K!=ƒ%"=…,  

“е!дц=, "/ "л ем/е -,ƒ,*=ль…% , ,…“2!3ме…2=ль-
…%, C!ед“2="л ю2 “%K%L !ем%дел,!%"=…,е “е!дц= 
C!, haq. 

Šе!м,… &!ем%дел,!%"=…,е[ K/л C!едл%›е… 
N. Sharp " *%…це 70-. г%д%" C!%шл%г% "е*= 
дл  %K%ƒ…=че…,  “2!3*23!…/. , ге%ме2!,че“*,. 
,ƒме…е…,L “е!дц= C%“ле %“2!%г% ,…-=!*2= м,-
%*=!д= [5]. 

Š=* *=* ,…-=!*2 м,%*=!д= ч=?е C%!=›=-
е2 ле"/L ›ел3д%че* “е!дц=, 2е!м,…%м &“2!3*-
23!…%е !ем%дел,!%"=…,е[ !=…ее %K%ƒ…=ч=л, 
C!%це““ ,ƒме…е…,  -%!м/, %KAем=, 2%л?,…/ 
“2е…%* ле"%г% ›ел3д%ч*=. b C%“лед…ее "!ем  
C!%,“.%д,2 !=“ш,!е…,е , C!е%K!=ƒ%"=…,е C%-
… 2,  &!ем%дел,!%"=…,е ле"%г% ›ел3д%ч*=[ " 
&!ем%дел,!%"=…,е “е!дц=[ , !=“C!%“2!=…е…,е 
ег% C=2%ге…е2,че“*%L , м%!-%л%г,че“*%L *%…-
цеCц,, …= ƒ=K%ле"=…,  “е!деч…%-“%“3д,“2%L 
“,“2ем/ “  "ле…,ем “е!деч…%L …ед%“2=2%ч…%“2, 
…еƒ=",“,м% %2 .2,%л%г,че“*%г% -=*2%!= [6].

Š=*,м %K!=ƒ%м, ,ƒ3че…,е C!%це““%" !ем%де-
л,!%"=…,  “е!дц= 3 C=ц,е…2%" “ haq, " ч=“2-
…%“2, njq, м%›е2 “C%“%K“2"%"=2ь C!%г…%ƒ,-
!%"=…,ю ,“.%д= ƒ=K%ле"=…, , *=че“2"е……%“2, 
C!%"%д,м%г% лече…,  , "%ƒм%›…%“2, C!ед%2"!=-
?е…,  ле2=ль…%г% ,“.%д=. b …=“2% ?ее "!ем  
д,=г…%“2,!%"=…,е !ем%дел,!%"=…,  “е!дц= "%ƒ-
м%›…% %K?ед%“23C…/м, , ,…“2!3ме…2=ль…/м, 
ме2%д=м, д,=г…%“2,!%"=…,  # .ле*2!%*=!д,%-
г!=мм=, ..%*=!д,%“*%C, . 

Öåëü èññëåäîâàíèÿ: ,ƒ3че…,е *л,…,че“*%г% 
, C!%г…%“2,че“*%г% ƒ…=че…,  !ем%дел,!%"=…,  
“е!дц= 3 C=ц,е…2%" “ njq. 

Ìàòåðèàëû è ìåòîäû èññëåäîâà-
íèÿ. b ,““лед%"=…,е "*люче…/ 71 C=ц,е…-
2%" “ njq, “!ед…,L "%ƒ!=“2 *%2%!/. “%“2=-
",л 57@8,5 ле2: 47 м3›ч,… , 24 ›е…?,… " 
"%ƒ!=“2е %2 40 д% 70 ле2. b“ем C=ц,е…2=м 
C!%"%д,л%“ь *%мCле*“…%е лече…,е , %K“ле-
д%"=…,е, C!ед3“м%2!е……%е “2=…д=!2=м, ме-
д,ц,…“*%L C%м%?, njq, "*люч=  ,…“2!3ме…-
2=ль…3ю 3ль2!=ƒ"3*%"3ю д,=г…%“2,*3 “е!дц= # 
..%*=!д,%г!=-,ю. }.%*=!д,%г!=-,  C!%"%д,-
л=“ь …= =CC=!=2е .*“Cе!2…%г% *л=““= …= 3ль-
2!=ƒ"3*%"%м “*=…е!е &Logiq 9[, -,!м= &GE[ 
(qx`), %“…=?е……%L м=2!,ч…/м м%…%*!,“2=ль-
…/м “е*2%!…/м -=ƒ,!%"=……/м д=2ч,*%м “ д,=-
C=ƒ%…%м ч=“2%2 1,7$4,6 lcц # 5S-D, Single 
crystal Matrix Phased Array Sector probe (needs 
CW option H4914C). 

h““лед%"=…,е C!%"%д,л%“ь “%гл=“…% %K?е-
C!,… 2/м “2=…д=!2=м " l # м%д=ль…%м, 
b # д"3ме!…%м !е›,м=. “ ,“C%льƒ%"=…,-
ем ,мC3ль“…/. , ц"е2%"/. д%CCле!%" ,ƒ 
“2=…д=!2…/. C%ƒ,ц,L. hƒ C=!=“2е!…=ль…%L 
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2ем "/ше "е!% 2…%“2ь “ме!2, " Cе!,%д г%“C,2=л,-
ƒ=ц,,. Š=*,м %K!=ƒ%м, C%"/ше…,е д="ле…,  " ле-
г%ч…%L =!2е!,, *=* “%“2="л ю?еL "/“%*%L C%“2…=-
г!3ƒ*, д="ле…,ем …= of , C!ед…=г!3ƒ*, %KAем%м 
, д="ле…,ем …= kf  "л е2“  …еKл=г%C!, 2…/м 
C!%г…%“2,че“*,м -=*2%!%м ле2=ль…%г% ,“.%д=. 

Ðèñ. 4. j%!!ел ц,  д="ле…,  " лег%ч…%L =!2е!,, 3 
C=ц,е…2%" “ njq “ C%дAем%м ST.

Îáñóæäåíèå ðåçóëüòàòîâ. njq # ƒ=K%ле"=…,е 
“ %“2!/м , м%л…,е…%“…/м 2ече…,ем, 2=*2,*= "!=ч= 
%C!едел е2“  (%г!=…,ч,"=е2“ ) "!еме……/м =“Cе*2%м 
, …=C!="ле…= …= “2!=2,-,*=ц,ю лече…,  ,  C!%г…%-
ƒ,!%"=…,  ,“.%д= ƒ=K%ле"=…, . 

b “%"!еме……%L л,2е!=23!е м…%г% %C,“=…,L !е-
м%дел,!%"=…,  “е!дц= C!, haq, njq, ,…-=!*2е 
м,%*=!д=, %д…=*% …е2 =…=л,2,че“*,. C3Kл,*=ц,L 
…= 2ем3 *л,…,*%-C!%г…%“2,че“*%е ƒ…=че…,е !е-
м%дел,!%"=…,  “е!дц= C!, njq " %C,“=2ель…%м 
C!ед“2="ле…,, “ *%!!ел ц, м, C!%г…%ƒ= ш*=л/ 
Grace. b C%“лед…ем "=!,=…2е "%ƒм%›…% де2=ль-
…%е ,ƒ3че…,е "л, …,  м%!-%ме2!,, “е!дц= …= ге-
м%д,…=м,*3 C!, njq , C!%г…%ƒ,!%"=…,е ,“.%д= 
ƒ=K%ле"=…,  *=* " Cе!,%д г%“C,2=л,ƒ=ц,,, 2=* , 
" C%“лед3ю?,е ше“2ь ме“ це" C%“ле “е!деч…%-“%-
“3д,“2%L =2=*, [10, 11].

b д=……%м ,““лед%"=…,, ..%*=!д,%“*%C,  C!, 
njq "/ "л е2 !ем%дел,!%"=…,е “е!дц=: *%…це…-
2!,че“*3ю г,Cе!2!%-,ю kf, 2е…де…ц,ю * д,л=-
2=ц,, C!="%г% , ле"%г% C!ед“е!д,L. r C=ц,е…2%" “ 
njq “ C%дAем%м ST %2мече…= 3ме!е……=  г,Cе!-
2!%-,  of. b 9 “л3ч= . ле2=ль…%г% ,“.%д= njq 
“ C%дAем%м ST !ем%дел,!%"=…,е “е!дц= %KAед,… е2 
3"ел,че…,е =C,*=ль…%г% !=ƒме!= ле"%г% C!ед“е!д, , 
*%…це…2!,че“*3ю г,Cе!2!%-,ю kf , "/!=›е……3ю 
г,Cе!2!%-,ю of, = 2=*›е "*люч=е2 3ме!е……3ю 
лег%ч…3ю г,Cе!2е…ƒ,ю.

jл,…,че“*%е , C!%г…%“2,че“*%е ƒ…=че…,е !ем%де-
л,!%"=…,  “е!дц= 3 C=ц,е…2%" “ njq C%д!=ƒдел е2-
“  …= д"е C%дг!3CC/, “%%2"е2“2"е……%: C!, njq Kеƒ 
C%дAем= ST 3"ел,че…,е =C,*=ль…%г% !=ƒме!= oo 
*%мCе…“,!3е2 …=!3ше……3ю гем%д,…=м,*3 “%K“2"е…-
…%L !еƒе!"3=!…%L -3…*ц,еL, " !еƒ3ль2=2е 3ме…ьш=-
е2“  C!ед…=г!3ƒ*= …= of , kf; C!, njq “ C%дA-
ем%м ST 2=…ге…ц,=ль…=  д,л=2=ц,, ko, “…,›е…,е 
tb , 3"ел,че…,е д="ле…,  " лег%ч…%L =!2е!,, # 
.2% -=*2%!/ де*%мCе…“=ц,,, %2!=›=ю?,е …ег=2,"-
…/L C!%г…%ƒ ,“.%д= " ,…-=!*2 м,%*=!д= , "%ƒм%›-
…/L ле2=ль…/L ,“.%д. 

b “л3ч= . ле2=ль…%“2, njq “ C%дAем%м ST 
…=!3ше……=  “,“2%л,че“*=  -3…*ц,  kf ,г!=е2 
!еш=ю?3ю C!%г…%“2,че“*3ю !%ль , C!ед“2="ле…= 
" "/“%*,. *%!!ел ц, . “ …ег=2,"…/м ,“.%д%м C% 
ш*=ле Grace.

Çàêëþ÷åíèå. }.%*=!д,%“*%C,  " …е%2л%›…%L 
*=!д,%л%г,, ,мее2 C!е,м3?е“2"= …е 2%ль*% ,ƒ-ƒ= 
K/“2!%2/ , д%“23C…%“2, ме2%д=, …% , ,ƒ-ƒ= C!ед%-
“2="л ем/. "%ƒм%›…%“2еL, 2=*,. *=* !еƒ3ль2=2,"-
…%“2ь, "“е“2%!%……,L =…=л,ƒ, "е!,-,*=ц,  д,=г…%ƒ= 
, 2е…де…ц,=ль…/L C%д.%д дл  C!%г…%ƒ= ƒ=K%ле"=…, . 

pем%дел,!%"=…,е “е!дц= C!, njq C!ед“2="ле-
…% …=!3ше…,ем -3…*ц,, , =!.,2е*2%…,*, %!г=…=, 
.2=C=м, *%мCе…“=ц,, , де*%мCе…“=ц,, C=2%ге…еƒ= 
ƒ=K%ле"=…, , ,мее2 *л,…,*%-C!%г…%“2,че“*%е ƒ…=-
че…,е "% "!ем  г%“C,2=л,ƒ=ц,, , " C%“лед3ю?,L 
C%л3г%д%"%L Cе!,%д. 
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oе2!%ƒ="%д“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2, г. oе2!%ƒ="%д“*, pе“C3Kл,*= j=!ел, , p%““, 

CAUSATIVE FACTORS OF HYPOPERFUSION OF CEREBRUM 
IN CASE OF OBLITERATING ATHEROSCLEROSIS

N.S. Subbotinà, corresponding member of the RAS I.P. Dudanov, E.V. Kozlovskaia, M.N. Korobkov 

Petrozavodsk State University, Petrozavodsk, Republic of Karelia, Russia

I j%лле*2," ="2%!%", 2017 г. 

o!%=…=л,ƒ,!%"=…/ -=*2%!/, "л, ю?,е …= !=ƒ",2,е , C!%г!е““,!%"=…,е гем%д,…=м,че“*,. …=!3ше…,L 
м%ƒг%"%г% *!%"%2%*= C!, “2е…%ƒ,!3ю?,. C%!=›е…, . .*“2!=*!=…,=ль…/. це!еK!=ль…/. =!2е!,L (}`) 
л%*=ль…%г% .=!=*2е!= , C!, “%че2=……%м м3ль2,-%*=ль…%м =2е!%“*ле!%2,че“*%м C!%це““е. b/ "ле…/ 
.2,%л%г,че“*,е %“%Kе……%“2, !=ƒ",2,  “2е…%ƒ,!3ю?ег% C%!=›е…,  =!2е!,L C!, л%*=л,ƒ=ц,, " !=ƒ-
л,ч…/. “%“3д,“2/. K=““еL…=.. o!%"еде…= %це…*= ƒ…=ч,м%“2, -=*2%!%" !,“*= !=ƒ",2,  ,шем,че“*,. 
це!еK!=ль…/. %“л%›…е…,L C!, =2е!%“*ле!%2,че“*%м “2е…%ƒ,!3ю?ем C%!=›е…,, .*“2!=*!=…,=ль…/. =!-
2е!,L 3 276 K%ль…/.. n2мече…= “%C%“2=",м%“2ь *%!!,г,!3ем/. -=*2%!%", "л, ю?,. …= !=ƒ",2,е “2е-
…%ƒ,!3ю?ег% =2е!%“*ле!%ƒ= }` , ,шем,че“*%г% C%!=›е…,  г%л%"…%г% м%ƒг=. bед3?ее ƒ…=че…,е ,мел, 
=!2е!,=ль…=  г,Cе!2е…ƒ,  (54,5%), C%"/ше…,е м=““/ 2ел= (51,3%) , *3!е…,е (35,9%). g…=ч,2ель…%е 
…=!=“2=…,е "л, …,  …=“лед“2"е……%L C!ед!=“C%л%›е……%“2, * =2е!%“*ле!%ƒ3, 2.е. Cе!",ч…/. г,Cе!л,-
C%C!%2е,…ем,L (cko) , *3!е…, , …=Kлюд=л%“ь 3 K%ль…/., Cе!е…е“ш,. %“2!/е …=!3ше…,  м%ƒг%"%г% 
*!%"%%K!=?е…, , “%%2"е2“2"е……% " 50,8% , 34,6% “л3ч=е". pеƒ3ль2=2/ ,““лед%"=…,  л,C,д…%г% %K-
ме…= “",де2ель“2"%"=л, % C!е%Kл=д=…,, 2K 2,C= cko …= !=……,. , C%ƒд…,. “2=д, . ,шем,, г%л%"…%г% 
м%ƒг= “ C%"/ше…,ем 3!%"…  %K?ег% .%ле“2е!,…= (u“), =2е!%ге……/. л,C%C!%2е,д%" (ko) # komo 
, 2!,гл,це!,д%" (Šг). rч=“2,е C!%д3*2%" “"%K%д…%!=д,*=ль…%г% %*,“ле…,  л,C,д%" " !=ƒ",2,, ,ше-
м,че“*%г% C%!=›е…,  г%л%"…%г% м%ƒг= , =2е!%“2е…%ƒ= .*“2!=*!=…,=ль…/. =!2е!,L C%д2"е!›д=л%“ь C%-
"/ше…,ем 3!%"…  Cе!",ч…/. C!%д3*2%" , ,…2е…“,-,*=ц,еL C!%це““%" Cе!е*,“…%г% %*,“ле…,  л,C,д%" 
(onk) C!, %2“32“2",, д%“2=2%ч…%L =*2,",ƒ=ц,, =…2,%*“,д=…2…%L ƒ=?,2/ %!г=…,ƒм=. 
Êëþ÷åâûå ñëîâà: ,ƒ%л,!%"=……/L , м3ль2,-%*=ль…/L =2е!%“*ле!%ƒ, ,шем,че“*=  K%леƒ…ь м%ƒг=, “2е-
…%ƒ,!3ю?,L =2е!%“*ле!%ƒ, .*“2!=*!=…,=ль…/е =!2е!,,, *%!!,г,!3ем/е -=*2%!/ !,“*=, гем%д,…=м,*= 
м%ƒг%"%г% *!%"%2%*=. 

Factors have been analyzed that have influence on development and progression of haemodynamic damages 
of the cerebral blood flow at constrictive damages of extracranial cerebral arteries (EA) having the local 
form, and at the associated multifocal atherosclerotic process. Causative characteristics of the development 
of the constrictive lesion of arteries at their localization in different vascular district have been detected. The 
estimation of the significance of risk factors for the progress of ischemic cerebral complications in case of the 
atherosclerotic constrictive lesion of extracranial arteriae has been carried out, 276 patients took part in the 
study. The comparability of correctable factors has been noted that have influence on the progress of the 
constrictive atherosclerosis of EA and the ischemic damage of the cerebrum. Arterial hypertension (54,5%), 
increase of the body weight (51,3%), and smoking (35,9%) had the crucial significance. The significant 
increase of the influence of the genetic predisposition to the atherosclerosis, i.e. the primary hyperlipoproteinemia 
(HLP) and smoking, occurred at patients who have suffered with acute damages of the cerebral circulation, 
correspondingly in 50,8% and 34,6% of cases. Results of the research of the lipid exchange testified of the 
domination of the 2b type of the HLP at early and late stages of the cerebral ischemia with the increase of 
the level of the total cholesterol (TC), atherogenic lipoproteins (LP) # LDL, low density lipoproteins as well 
as triglycerides (TG). The participation of products of free-radical oxidation of lipids in the progress of the 
cerebral ischemic damage and atherostenosis of extracranial arteria was confirmed with the increase of the level 
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Ââåäåíèå. hшем,че“*,L ,…“3ль2, “%“2="л ю-
?,L д% 80% %2 %K?ег% *%л,че“2"= %“2!/. …=!3-
ше…,L м%ƒг%"%г% *!%"%%K!=?е…,  (nmlj),  "-
л е2“  %д…%L ,ƒ %“…%"…/. C!,ч,… ,…"=л,д,ƒ=ц,, 
, ле2=ль…%“2, K%ль…/.. g…=ч,2ель…%е "л, …,е 
…= !=ƒ",2,е …еKл=г%C!, 2…/. ,“.%д%" %*=ƒ/"=ю2 
C%"2%!…/е ,…-=!*2/ м%ƒг=, “%“2="л ю?,е %*%л% 
2% “л3ч=е" * *%…ц3 Cе!"%г% г%д= , 30% # 
* *%…ц3 C 2%г% г%д= C%“ле ,…“3ль2= [1]. 

o!, %K?…%“2, C=2%ге…еƒ= “2е…%ƒ,!3ю?ег% =2е-
!%“*ле!%ƒ= =!2е!,L # -=*2%!= "/“%*%г% !,“*= 
!=ƒ",2,  nmlj, C%!=›е…,е !=ƒл,ч…/. “%“3д,-
“2/. K=““еL…%" “ ,ƒме…е…,ем гем%д,…=м,че“*,. 
3“л%",L %!г=…%"-м,ше…еL ,мее2 “Cец,-,че“*,е 
%“%Kе……%“2,. p=ƒл,ч=ю2 2!, г!3CC/ -=*2%!%", 
“C%“%K“2"3ю?,. !=ƒ",2,ю %!г=……/. %“л%›…е-
…,L: -=*2%!/, ,мею?,е C!,ч,……%-“лед“2"е……/е 
“" ƒ, “ !=ƒ",2,ем =2е!%“*ле!%ƒ=, “ C%!=›е…,ем 
*=*%г%-л,K% “%“3д,“2%г% K=““еL…= (=2е!%“*ле!%ƒ 
*%!%…=!…/., це!еK!=ль…/. =!2е!,L , =!2е!,L 
…,›…,. *%…еч…%“2еL), , -=*2%!/, *%2%!/е C!, 
…=л,ч,, 3›е !=ƒ","шег%“  =2е!%“*ле!%ƒ= C!%"%-
ц,!3ю2 -%!м,!%"=…,е ,шем,, %!г=…%"-м,ше…еL. 
o!, де2=ль…%м ,ƒ3че…,, C!,ч,… !=ƒ",2,  %“л%›-
…е……/. , …е%“л%›…е……/. =2е!%“*ле!%2,че“*,. 
Kл ше* м=г,“2!=ль…/. =!2е!,L г%л%"/ (l`c) , 
,…“3ль2= "/ "ле… ! д "ƒ=,м%деL“2"3ю?,. C=2%ге-
…е2,че“*,. -=*2%!%" [2, 3].

`!2е!,=ль…=  г,Cе!2е…ƒ,   "л е2“  %д…,м 
,ƒ "ед3?,. м%д,-,ц,!3ем/. -=*2%!%" " -%!-
м,!%"=…,, , !=ƒ",2,, =2е!%“*ле!%ƒ= це!еK!=ль-
…/. =!2е!,L , nmlj [4$7]. t=*2%!/ !,“*= 
,шем,че“*%г% ,…“3ль2= …=C%м,…=ю2 -=*2%!/ 
!,“*= ,шем,че“*%L K%леƒ…, “е!дц=, %д…=*% =!-
2е!,=ль…=  г,Cе!2е…ƒ,  K%лее ƒ…=ч,м= " %2…%-
ше…,, ,…“3ль2=, = г,Cе!.%ле“2е!,…ем,  ,мее2 
ƒде“ь %2…%“,2ель…% ме…ьш3ю ƒ…=ч,м%“2ь [8$10]. 
q2!%г=  *%!!ел ц,  !=ƒл,ч…/. -=*2%!%" !,“*= 
*%!%…=!…%г% , .*“2!=*!=…,=ль…%г% це!еK!=ль…%г% 
=2е!%“*ле!%ƒ=, …=Kлюд=ем=  3 м3›ч,… , ›е…?,… 
“2=!ше 50 ле2, " м%л%д%м "%ƒ!=“2е …е C!%“ле-
›,"=е2“ . q%C32“2"3ю?,е =!2е!,=ль…%L г,Cе!-
2е…ƒ,, г,Cе!.%ле“2е!,…ем,  (cuq) , *3!е…,е 
3"ел,ч,"=ю2 "е!% 2…%“2ь "/ "ле…,  “%“3д,“2/. 
,ƒме…е…,L [11, 12].

hƒ3че…,е .*“2!=*!=…,=ль…%г% =2е!%“*ле!%ƒ= 3 
л,ц Kеƒ *=*,.-л,K% “,мC2%м%" “%“3д,“2%г% ƒ=K%-
ле"=…,  г%л%"…%г% м%ƒг= (qgcl) " ƒ=",“,м%“2, 
%2 …=л,ч,  ,л, %2“32“2",  cuq C%*=ƒ=л%, ч2% 
е“л, -=*2%!/ !,“*= %2“32“2"%"=л,, 2% Kл ш*, 3 

K%ль…/. %K…=!3›,"=л,“ь " 5,8% “л3ч=е". o!, 
*%…“2=2=ц,, 2%ль*% cuq “"/ше 200 мг/дл .*“-
2!=*!=…,=ль…/L =2е!%“*ле!%ƒ K/л %K…=!3›е… 3 
12,1% %K“лед%"=……/., C!, …=л,ч,, cuq , д!3-
г,. -=*2%!%" !,“*= # 3 16,1%, = C!, %2“32“2",, 
C%"/ше……%г% 3!%"…  %K?ег% .%ле“2е!,…= (u“), …% 
,ме"ш,.“  д!3г,. -=*2%!=. !,“*= # 15,5% %K-
“лед%"=……/. [13].

m=!3ше…,  " “,“2еме “"е!2/"=…,  *!%", 3 л,ц, 
C!ед!=“C%л%›е……/. * =2е!%“*ле!%ƒ3, *=* C!=",л%, 
“%че2=ю2“  “ !=““2!%L“2"=м, л,C,д…%г% “%“2="= 
*!%",. o!, =2е!%“*ле!%2,че“*%м C%!=›е…,, =!-
2е!,L C!%,“.%д,2 “…,›е…,е 2!%мK%!еƒ,“2е…2…%-
“2, , -,K!,…%л,2,че“*%L =*2,"…%“2, .…д%2ел, , 
C%"/ш=ю2“  =дгеƒ,"…/е “"%L“2"= 2!%мK%ц,2%", 
ч2% “C%“%K“2"3е2 2!%мK%%K!=ƒ%"=…,ю [14]. b ! де 
,““лед%"=…,L K/л= C!%дем%…“2!,!%"=…= “" ƒь г,-
Cег%м%ц,“2е,…ем,, “ !,“*%м “е!деч…%-“%“3д,“2/. 
%“л%›…е…,L , ,…“3ль2=. nд…=*% C!,ме…е…,е ле-
*=!“2"е……/. “!ед“2", “…,›=ю?,. 3!%"е…ь г%м%-
ц,“2е,…= " Cл=ƒме *!%",, …е C!,"ел * 3ме…ьше-
…,ю ƒ=K%ле"=ем%“2, ,…“3ль2%м. b “" ƒ, “ .2,м 
*%!!е*ц,  г%м%ц,“2е,…ем,, “ч,2=е2“  …ецеле“%-
%K!=ƒ…%L [15].

Öåëü èññëåäîâàíèÿ: ,ƒ3ч,2ь .2,%л%г,че“*,е 
-=*2%!/ !=ƒ",2,  гем%д,…=м,че“*,. !=““2!%L“2" 
, .!%…,че“*%L ,шем,, г%л%"…%г% м%ƒг= C!, “2е…%-
ƒ,!3ю?ем .*“2!=*!=…,=ль…%м це!еK!=ль…%м =2е-
!%“*ле!%ƒе , !,“*--=*2%!/ ,…“3ль2=.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. nK“ле-
д%"=…/ 129 C=ц,е…2%" (66 ›е…?,…, 63 м3›ч,…/) 
“ %Kл,2е!,!3ю?,м, C%!=›е…, м, =!2е!,L !=ƒ-
л,ч…/. “%“3д,“2/. K=““еL…%" # *%!%…=!…/., 
це!еK!=ль…/. , ,. “%че2=…,  # *%!%…=!…%-
це!еK!=ль…/м =2е!%“*ле!%2,че“*,м C!%це““%м. 
b%ƒ!=“2 C=ц,е…2%" *%леK=л“  " C!едел=. 34$70 
ле2, “!ед…,L "%ƒ!=“2 # 52@2,8 г%д=. 1-ю г!3CC3 
“%“2=",л, 43 C=ц,е…2= “ ,шем,че“*%L K%леƒ…ью 
“е!дц= Kеƒ C!,ƒ…=*%" “2е…%ƒ,!3ю?ег% це!еK!=ль-
…%г% =2е!%“*ле!%ƒ=. r 34 C=ц,е…2%" (79,1%) "/-
C%л…е…= *%!%…=!%=…г,%г!=-,  (j`c), C%д2"е!-
д,"ш=  …=л,ч,е “2е…%ƒ,!3ю?ег% *%!%…=!…%г% 
=2е!%“*ле!%ƒ=. nhl Cе!е…е“л, " C!%шл%м 32 
чел%"е*= (74,4%). b% 2-ю г!3CC3 "*люч,л, 44 
K%ль…/. “% “2е…%ƒ,!3ю?,м це!еK!=ль…/м =2е-
!%“*ле!%ƒ%м Kеƒ C!,ƒ…=*%" *%!%…=!…%L …ед%“2=-
2%ч…%“2, (,“*люче……%L “ C%м%?ью …=г!3ƒ%ч…/. 
C!%K). 3-  г!3CC= “%“2% л= ,ƒ 44 чел%"е*, 3 *%2%-
!/. "/ "ле…% “%че2=……%е C%!=›е…,е *%!%…=!…%г% 
, це!еK!=ль…%г% “%“3д,“2/. K=““еL…%", “!ед…,L 

of primary products and intensification of processes of peroxidation of lipids (POL) on condition of absence 
of the sufficient activation of the antioxidant defense of the organism. 
Key words: isolated and multifocal atherosclerosis, ischemic disease of the brain, obliterating atherosclerosis, 
extracranial arteria, correctable risk factors, circulatory dynamics of cerebral blood flow. 
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…,ем =2е!%“*ле!%2,че“*%г% C!%це““= “ Cе!е.%д%м 
…= %C!еделе……/. .2=C=. .%ле“2е!,…= , komo " 
2*=…,, " 2%м ч,“ле , " “%“3д,“23ю “2е…*3. o!, 
C%"2%!…/. ,““лед%"=…, . C%*=ƒ=2елеL л,C,д…%г% 
“Cе*2!= K/л= "/ "ле…= д%C%л…,2ель…=  г!3CC= 
K%ль…/. “ cko, C!е%Kл=д=л 2K 2,C cko 60,9%, 
2= , 4 2,C/ cko …=Kлюд=л,“ь, “%%2"е2“2"е……%, " 
14,4% , 24,6% “л3ч=е".

Âûâîäû.
1. m= …=ч=ль…/. .2=C=. !=ƒ",2,  ,шем,че“*%L 

K%леƒ…, г%л%"…%г% м%ƒг= "“лед“2",е гем%д,…=м,че-
“*,. …=!3ше…,L C!, “2е…%ƒ=. .*“2!=*!=…,=ль…/. 
=!2е!,L =2е!%“*ле!%2,че“*%г% ге…еƒ= …=,K%лее ƒ…=-
ч,м/м, -=*2%!=м,  "л ю2“  =!2е!,=ль…=  г,Cе!-
2е…ƒ,  " “%че2=…,, “ …=“лед“2"е……%L C!ед!=“C%л%-
›е……%“2ью * =2е!%“*ле!%ƒ3 , C“,.%.м%ц,%…=ль…/-
м, %“%Kе……%“2 м, л,ч…%“2,.

2. m,ƒ*=  -,ƒ,че“*=  =*2,"…%“2ь " “%че2=…,, “ 
%“%Kе……%“2 м, л,ч…%“2, , "…еце!еK!=ль…/м, ,ше-
м,че“*,м, %“л%›…е…, м, =2е!%“*ле!%2,че“*%L =…-
г,%C=2,, (" Cе!"3ю %че!едь haq) C!, л,д,!3ю?еL 
!%л, =!2е!,=ль…%L г,Cе!2е…ƒ,, “3?е“2"е……% "л, ю2 

…= C!%г!е““,!%"=…,е ,шем,че“*%г% C%!=›е…,  г%л%"-
…%г% м%ƒг= , !=ƒ",2,е ,…“3ль2=. b/деле…,е C!, …=л,-
ч,, *л,…,*, qgcl K%ль…/. “ д=……/м, -=*2%!=м, 
C%ƒ"%л е2 “-%!м,!%"=2ь г!3CC/ C%"/ше……%г% !,“*= 
“ C!%"еде…,ем “"%е"!еме……/. C!е"е…2,"…/. , 2е!=-
Cе"2,че“*,. ме!.

3. o%"/ше…,е 3!%"…  =2е!%ге……/. л,C,д%", 
л,C%C!%2е,д%" , %K?ег% .%ле“2е!,…=  "л ю2“  
%2!=›=ю2 .=!=*2е! ,ƒме…е…,L ›,!%"%г% %Kме…= 
C!, “2е…%ƒ,!3ю?ем =2е!%“*ле!%ƒе .*“2!=*!=…,-
=ль…/. =!2е!,L “ ,шем,че“*,м, це!еK!=ль…/м, 
%“л%›…е…, м,. m=,K%лее …еKл=г%C!, 2…/м  "-
л е2“  2K 2,C д,“л,C%C!%2е,…ем,, " %2…%ше…,, 
!=ƒ",2,  , C!%г!е““,!%"=…,  ,шем,че“*%г% C%-
!=›е…,  г%л%"…%г% м%ƒг= , nmlj " “%че2=…,, 
“ =*2,"=ц,еL “"%K%д…%!=д,*=ль…%г% %*,“ле…,  
л,C,д%".

4. q,“2ем=2,че“*,L =…=л,ƒ , *%!!е*ц,  -=*-
2%!%", "л, ю?,. …= !=ƒ",2,е “%“3д,“2/. ƒ=K%ле-
"=…,L г%л%"…%г% м%ƒг= , ,…“3ль2=, “C%“%K“2"3е2 
C%"/ше…,ю .--е*2,"…%“2, C!е"е…2,"…%L мед,-
ц,…“*%L C%м%?, K%ль…/м.
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I j%лле*2," ="2%!%", 2017 г.

rч,2/"=  м=л%ч,“ле……%“2ь …=3ч…/. C3Kл,*=ц,L, *=“=ю?,.“  -=*2%!%", 3“3г3Kл ю?,. 2ече…,е .!%-
…,че“*%L Cече…%ч…%L .…це-=л%C=2,,, целью д=……%г% ,““лед%"=…,  K/л% ,ƒ3че…,е %“%Kе……%“2еL C=-
!=ме2!%" м%ƒг%"%L гем%д,…=м,*, " .*“2!=- , ,…2!=*!=…,=ль…/. %2дел=. “ д,“ц,!*3л 2%!…/м, …=-
!3ше…, м, C!, ц,!!%ƒ=. Cече…, ",!3“…%L .2,%л%г,, *л=““%" `, b, q C% Child$Pugh дл  3л3чше…,  
%C2,м,ƒ=ц,, !=……еL д,=г…%“2,*, %“л%›…е…,L .…це-=л%C=2,, …= !=ƒл,ч…/. “2=д, . ее !=ƒ",2, . 
r 107 C=ц,е…2%" “ ц,!!%ƒ=м, Cече…, ",!3“…%L .2,%л%г,, *л=““%" ̀ , b, q C% Child-Pugh K/л= ,ƒ3че…= 
гем%д,…=м,*= " %K?,. “%……/. , “!ед…,. м%ƒг%"/. =!2е!, . I C%! д*= %Kе,. гем,“-е!. u!%…,че“*=  
Cече…%ч…=  .…це-=л%C=2,  д% 75% “л3ч=е" м%›е2 C!%2е*=2ь " *%м%!K,д…%“2, “ д,“ц,!*3л 2%!…/м, 
…=!3ше…, м, " г%л%"…%м м%ƒге, "/ƒ"=……/е C!е,м3?е“2"е……% ƒ= “че2 C!%це““= =2е!%“*ле!%ƒ=, ,ƒ",2%-
“2, =!2е!,L , д,“K=л=…“= “%“3д,“2%г% 2%…3“=. b %K?,. “%……/. =!2е!, . …= -%…е 32%л?е…,е *%мCле*“= 
,…2,м=-мед,= %2 0,69@0,21 мм д% 0,79@0,35 мм %2меч=е2“  2е…де…ц,  * !=ƒ",2,ю гем,“-е!…%L =“,м-
ме2!,, л,…еL…%L “*%!%“2, *!%"%2%*= %2 25,1@2,42% д% 39,5@7,94% C!, ц,!!%ƒе Cече…, *л=““%" ` 
, q “%%2"е2“2"е……%. m=,K%льш=  “2=2,“2,че“*=  ƒ…=ч,м%“2ь !=ƒл,ч,L %2меч=е2“  ме›д3 ƒ…=че…, м, 
*%мCле*“= ,…2,м=$мед,=, гем,“-е!…%L =“,мме2!,, “!ед…еL л,…еL…%L “*%!%“2, *!%"%2%*= C!, ц,!!%ƒе 
Cече…, *л=““= q , …%!м%L. b “!ед…,. м%ƒг%"/. =!2е!, . …=,K%льш,е …=!3ше…,  C=!=ме2!%" гем%д,…=-
м,*, …=Kлюд=е2“  C!, ц,!!%ƒе Cече…, *л=““= q ƒ= “че2 ,ƒме…е…,  “*%!%“2…/. C%*=ƒ=2елеL *!%"%2%*=, 
3"ел,че…,  гем,“-е!…%L =“,мме2!,, “!ед…еL л,…еL…%L “*%!%“2, *!%"%2%*= д% 33,9@10,5%, “…,›е…,  
,…де*“%" !еƒ,“2е…2…%“2, , C3ль“=2,"…%“2, д% 0,49@0,22 , 1,02@0,21 “%%2"е2“2"е……%. m=,K%льш=  “2=-
2,“2,че“*=  ƒ…=ч,м%“2ь !=ƒл,ч,L ме›д3 “*%!%“2…/м, C%*=ƒ=2ел м, *!%"%2%*=, ƒ…=че…, м, ,…де*“%" 
!еƒ,“2е…2…%“2, , C3ль“=2,"…%“2,, C%*=ƒ=2ел м, гем,“-е!…%L =“,мме2!,, “!ед…еL л,…еL…%L “*%!%“2, 
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*!%"%2%*= %2меч=е2“  C!, ц,!!%ƒе Cече…, *л=““= q , …%!м%L. o!, *%м%!K,д…%“2, Cече…%ч…%L , д,“-
ц,!*3л 2%!…%L .…це-=л%C=2,L %2меч=е2“  3"ел,че…,е "!еме…, “" ƒ/"=…,  ч,“ел 2е“2= pеL2=…=. o!, 
.2%м "л, …,е “2=д,L д,“ц,!*3л 2%!…%L .…це-=л%C=2,, …= 2ече…,е “2=д,L Cече…%ч…%L .…це-=л%C=2,, 
…е%д…%ƒ…=ч…%е , ƒ=",“,2 %2 ,. “2=д,L *%мCе…“=ц,,. Âûâîäû. 1. o!, ц,!!%ƒ=. Cече…, .!%…,че“*=  
Cече…%ч…=  .…це-=л%C=2,  д% 75% “л3ч=е" м%›е2 C!%2е*=2ь " *%м%!K,д…%“2, “ д,“ц,!*3л 2%!…/м, 
…=!3ше…, м, %2 м,…,м=ль…/. д% …е%K!=2,м/., ч2% 3“3г3Kл е2 *л,…,че“*%е 2ече…,е Cече…%ч…%L .…-
це-=л%C=2,,. 2. bл, …,е д,“ц,!*3л 2%!…/. …=!3ше…,L …= *л,…,че“*%е 2ече…,е “2=д,L Cече…%ч…%L 
.…це-=л%C=2,, …е%д…%ƒ…=ч…%е. l,…,м=ль…%е "л, …,е %2меч=е2“  C!, I “2=д,, Cече…%ч…%L .…це-=л%-
C=2,,, м=*“,м=ль…%е # C!, Cече…%ч…%L .…це-=л%C=2,, III “2=д,, " *%м%!K,д…%“2, “% “2=д, м, д,“-
ц,!*3л 2%!…%L .…це-=л%C=2,,. q2еCе…, *%г…,2,"…/. , д,“ц,!*3л 2%!…/. …=!3ше…,L "ƒ=,м%“" ƒ=…/ 
“% “2=д, м, *%мCе…“=ц,L ц,!!%ƒ= Cече…,. o!, д,“ц,!*3л 2%!…/. …=!3ше…, . , “…,›е…,, “2=д,, 
*%мCе…“=ц,, ц,!!%ƒ= Cече…, %2меч=е2“  3"ел,че…,е “2еCе…, *%г…,2,"…/. …=!3ше…,L %2 “C%“%K…%“2, 
* л%г,че“*%м3 м/шле…,ю, "…,м=…,ю д% деƒ%!,е…2=ц,, "% "!еме…, , " C!%“2!=…“2"е. 3. dл,2ель-
…%“2ь 2е“2= pеL2=…= K%лее 200 “, …=л,ч,е гем,“-е!…%L =“,мме2!,, *!%"%2%*= K%лее 40%, “…,›е…,е 
“*%!%“2…/. C=!=ме2!%" *!%"%2%*= , ,…де*“%" “%“3д,“2%г% “%C!%2,"ле…,  " K=““еL…=. “!ед…,. м%ƒг%-
"/. =!2е!,L …,›е !е-е!е…“…/. ƒ…=че…,L =““%ц,,!3ю2“  “ …еKл=г%C!, 2…/м C!%г…%ƒ%м Cече…%ч…%L 
.…це-=л%C=2,, ƒ= “че2 "%ƒм%›…%“2, "%ƒ…,*…%"е…,  -е…%ме…= &sausage-string[ “ %C=“…%“2ью !=ƒ",2,  
%“2!/. …=!3ше…,L м%ƒг%"%г% *!%"%%K!=?е…,  гем%!!=г,че“*%г% 2,C=, !=ƒ",2,  "е…%ƒ…%г% ƒ=“2%  , 
%2е*= " г%л%"…%м м%ƒге. 
Êëþ÷åâûå ñëîâà: ц,!!%ƒ Cече…,, це!еK!=ль…=  гем%д,…=м,*=, Cече…%ч…=  .…це-=л%C=2, , д,“ц,!*3-
л 2%!…/е …=!3ше…, .

Actuality and purpose. Taking into consideration the paucity of scientific publications concerning factors that 
deepen the course of the chronic hepatic encephalopathy, the purpose of the present research was the study of 
characteristics of parameters of the cerebral circulatory dynamics in extra- and intracranial departments with 
dyscirculatory damages in course of hepatic cirrhoses that have the viral causation of the classes `, b, q in 
accordance with the Child and Pugh score for improvement of the optimization at the early detection of compli-
cations of the encephalopathy at different stages of its development.
Material and methods of researches. In the course of examination of 107 patients suffering with hepatic 
cirrhoses that have the viral causation of the classes `, b, q accordance with the Child and Pugh score 
the circulatory dynamics in common carotid arteries and medial cerebral arteries of the Іst order of the 
both hemispheres was examined. Results. The chronical hepatic encephalopathy in up to 75 % of cases 
can proceed in the comorbidity with dyscirculatory cerebral damages that have been caused primarily at 
the expense of the process of the atherosclerosis, tortuosity of arteries and the imbalance of the vascular 
tone. In common carotid arteries against the background of the thickening of the intima-media complex 
from 0,69 @ 0,21 mm up to 0,79 @ 0,35 mm the tendency to the development of the hemisphere asym-
metry of the linear speed of the blood flow from 25.1 @ 2,42% up to 39,5 @ 7,94% is noted against 
the background of the hepatic cirrhosis of the classes ` and q correspondingly. The highest statistical 
significance of differences is noted between values of the intima-media complex, of the hemisphere asym-
metry with the medium linear speed of the blood flow against the background of the hepatic cirrhosis 
of the q class and the norm. In medial cerebral arteries the most serious damages of parameters of the 
circulatory dynamics are observed in case of the hepatic cirrhosis of the class q due to change of speed 
values of the blood flow, increase of the hemisphere asymmetry of the middle linear speed of the blood 
flow up to 33,9 @ 10,5%, lowering of resistance and pulsatility indexes amounts up to 0,49 @ 0,22 and 
1,02 @ 0,21 correspondingly. The highest statistical significance of differences is noted between speed 
values of the blood flow, values of resistance and pulsatility indexes, values of hemisphere asymmetry of 
the medium linear speed of the blood flow in case of the hepatic cirrhosis of the q class and the norm. At 
the comorbidity of hepatic and dyscirculatory encephalopathy the increase of the time of binding of figures 
belonging to the Reitan test is noted. At that the influence of stages of the dyscirculatory encephalopathy 
on the process of stages of the hepatic encephalopathy is not single-valued, and it depends on their stages 
of compensation. Conclusions: 1. In case of hepatic cirrhoses the chronical hepatic encephalopathy in 
75% of cases proceeds against the background of dyscirculatory damages, from minimal up to nonrevers-
ible, that have been confirmed in 45% of cases only with methods of the instrumental diagnostics, and 
they increase the clinical process of the dyscirculatory encephalopathy. 2. The influence of stages of the 
dyscirculatory encephalopathy on the process of stages of the hepatic encephalopathy is not single-valued. 
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Ââåäåíèå. b C%“лед…,е де“ 2,ле2,  C!%"%д 2-
“  ,““лед%"=…,  % "л, …,, 0o …= "/!=›е……%“2ь 
.!%…,че“*%L Cече…%ч…%L .…це-=л%C=2,, (o}), .2,-
%л%г,ю, “2=д,ю, C“,.%л%г,че“*,е %“%Kе……%“2, л,ч-
…%“2, [1$4]. o} м%›е2 …%“,2ь “3K*л,…,че“*,L .=-
!=*2е!, = ле2=ль…%“2ь “!ед, C=ц,е…2%" “%“2="л е2 
д% 10% , “" ƒ=…= K%льшеL ч=“2ью “ “%C32“2"3ю?еL 
C=2%л%г,еL, = …е “ %“л%›…е…, м, oc [5$8]. hме…-
…% C%.2%м3 %це…*= “2еCе…, o} , “%%2"е2“2"3ю?,L 
,…д,",д3=л,ƒ,!%"=……/L C%д.%д * *=›д%м3 C=ц,е…-
23 " Cл=…е C%дK%!= 2е!=C,, C%ƒ"%л ю2 ƒ…=ч,2ель-
…% 3ме…ьш,2ь “2еCе…ь .…це-=л%C=2,,, ч2% 2=*›е 
C%ƒ"%л е2 3л3чш,2ь *=че“2"% ›,ƒ…, C=ц,е…2%" [9, 
10]. o!, м…%г,. C=2%л%г,че“*,. “%“2% …, . C% "ле-
…,е .…це-=л%C=2,, “,г…=л,ƒ,!3е2 % …=!3ше…,, ме-
2=K%л,ƒм= м%ƒг=, " %“…%"е -%!м,!%"=…,  *%2%!%г% 
ле›=2 …=!3ше…,е гем=2%.…це-=л,че“*%г% K=!ье!=, 
деL“2",е 2%*“,ч…/. "е?е“2", це!еK!=ль…=  ,шем, , 
це!еK!=ль…=  г,C%*“, , %K!=ƒ%"=…,е .…д%2%*“,…%", 
…еL!%2!=…“м,22е!…/е !=““2!%L“2"=. b K%льш,…“2"е 
“л3ч=е" ,мее2“  “%че2=…,е …е“*%ль*,. C=2%-,ƒ,%-
л%г,че“*,. ме.=…,ƒм%". bед3?,м, " *л,…,че“*%L 
*=!2,…е .…це-=л%C=2,L  "л ю2“  *%г…,2,"…/е, 
.м%ц,%…=ль…/е , д",г=2ель…/е …=!3ше…, . nд…=*%, 
…е“м%2!  …= м…%г%ч,“ле……/е .*“Cе!,ме…2=ль…/е , 
*л,…,че“*,е ,““лед%"=…,  o}, ме.=…,ƒм ее !=ƒ-
",2,  %“2=е2“  “C%!…/м , C!%2,"%!еч,"/м [11$14].

Öåëü èññëåäîâàíèÿ: ,ƒ3че…,е %“%Kе……%“2еL C=-
!=ме2!%" м%ƒг%"%L гем%д,…=м,*, " .*“2!=- , ,…-
2!=*!=…,=ль…/. %2дел=. C!, 0o ",!3“…%L .2,%л%-
г,, *л=““%" `, b, q C% Child$Pugh дл  3л3чше-
…,  %C2,м,ƒ=ц,, !=……еL д,=г…%“2,*, %“л%›…е…,L 
.…це-=л%C=2,, …= !=ƒл,ч…/. “2=д, . ее !=ƒ",2, .

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. nK-
“лед%"=…/ 107 K%ль…/. (87 (81,3%) м3›ч,… , 
20 (18,7%) ›е…?,…) “ 0o ",!3“…%L .2,%л%-
г,,: ,…-е*ц,  HBV (n=35,1%), ,…-е*ц,  HCV 
(n=46,1%), ,…-е*ц,  HBV + HCV (n=18,8%) 
" "%ƒ!=“2е %2 30 д% 69 ле2 (“!ед…,L "%ƒ!=“2 “%-
“2=",л 57,3@4,6 г%д=). m= %“…%"=…,, *%мCе…“=ц,, 
0o C% Child$Pugh C=ц,е…2/ K/л, !=ƒделе…/ …= 
2!, г!3CC/: 1-ю г!3CC3 (n=35) “%“2=",л, K%ль…/е 
0o *л=““= `, 2-ю г!3CC3 (n=37) # K%ль…/е 

0o *л=““= b, " 3-ю г!3CC3 (n=35) "%шл, K%ль-
…/е 0o *л=““= q. dл  C%д2"е!›де…,  д,=г…%ƒ= 
0o, ег% .2,%л%г,,, “2=д,, *%мCе…“=ц,, , %“л%›-
…е…,L ,ƒ3ч=л,“ь *л,…,че“*=  *=!2,…= , =…=м…еƒ 
ƒ=K%ле"=…, , C!%"%д,л“  *%мCле*“ *л,…,че“*,., 
л=K%!=2%!…/. , ,…“2!3ме…2=ль…/. ме2%д%" д,=-
г…%“2,*,. dл  “%%2"е2“2",  ,…де*“= -,K!%ƒ= , 
0o C% METAVIR , ISHAK ,“C%льƒ%"=л=“ь 
*л=““,-,*=ц,%……=  “че2…=  ш*=л= (Bonacini). hƒ 
,““лед%"=…,  K/л, ,“*люче…/ C=ц,е…2/ “ …=!3-
ше…, м, “е!деч…%г% !,2м= , г%!м%…=ль…%г% “2=-
23“=, Kеƒ C%!%*%" !=ƒ",2,  “е!дц= , C%"/ше…,  
=!2е!,=ль…%г% д="ле…,  "/ше III “2=д,,.

jл,…,че“*=  д,=г…%“2,*= o}, %це…*= ее “2е-
Cе…, 2 ›е“2,, %“…%"…/е , д%C%л…,2ель…/е ,…-
“2!3ме…2=ль…/е ,““лед%"=…,  C!%"%д,л,“ь " “%-
%2"е2“2",, “ !е*%ме…д=ц, м, !=K%чеL г!3CC/ 11 
b“ем,!…%г% *%…г!е““= г=“2!%.…2е!%л%г%". nце…*= 
“2=д,L o} C!%"%д,л=“ь C% %C,“=2ель…%L ш*=ле 
“,мC2%м%" West-Haven , 2е“23 pеL2=…= (Number 
Connection Test). rль2!=ƒ"3*%"=  д,=г…%“2,*= це-
!еK!=ль…%L гем%д,…=м,*, "/C%л… л=“ь …= 3ль2!=-
ƒ"3*%"%м =CC=!=2е &PHILIPS EPIQ 7G[ (qx`) 
C% ме2%д,*е W.J. Zwiebel, J.S. Pellerito (2010). 
d,=г…%“2,*= це!еK!=ль…%г% *!%"%2%*= "*люч=л= 
,ƒ3че…,е C=!=ме2!%" *!%"%2%*= "% "…32!е……,. “%…-
…/. (bq`) , “!ед…,. м%ƒг%"/. =!2е!, . (ql`) 
Cе!"%г% C%! д*= %Kе,. гем,“-е!: м=*“,м=ль…%L, м,-
…,м=ль…%L, “!ед…еL kqj, *%…2!=л=2е!=ль…%L =“,м-
ме2!,, “!ед…еL kqj, 3г%л…еƒ=",“,м/е C%*=ƒ=2ел, 
*!%"%2%*= (RI , pI), це!еK!=ль…%г% Cе!-3ƒ,%……%г% 
д="ле…, , !е=*2,"…%“2, *!%"%2%*=, !еƒе!"= м%ƒг%-
"%г% *!%"%2%*=, ,…де*“= це!еK!%"=“*3л !…%L !е=*-
2,"…%“2,, "=ƒ%м%2%!…%L !е=*2,"…%“2,, %C!едел л“  
-3…*ц,%…=ль…/L !еƒе!" “%ед,…,2ель…/. =!2е!,L 
",лл,ƒ,е"= *!3г= ме2%д%м C!%K/ l=2=“=. dл  ,ƒ-
3че…,  -3…*ц,, “е!дц= C!, 0o ..%*=!д,%г!=-,  
C!%"%д,л=“ь " l-м%д=ль…%м , д"3ме!…%м !е›,м=. 
C% “2=…д=!2…%L ме2%д,*е `ме!,*=…“*%L =““%ц,=ц,, 
..%*=!д,%г!=-,, (tеLге…K=3м u., 1999). b 15,9% 
“л3ч= . %KAе*2%м ,““лед%"=…,L %!г=…%" K!юш…%L 
C%л%“2, , м%ƒг= “л3›,л =32%C“,L…/L м=2е!,=л. dл  
д,--е!е…ц,=ль…%L д,=г…%“2,*, 0o , ег% %“л%›…е-

The minimal influence is noted at the 1st stage of the hepatic encephalopathy, the maximal influence is 
noted at the hepatic encephalopathy of the 3rd stage in the comorbidity with stages of the dyscircula-
tory encephalopathy. 3. The presence of the hemisphere asymmetry of the blood flow speed (more than 
40%), lowering of speed parameters of the blood flow lower than reference values and resistance index 
(lower than 0,35) in districts of cerebral arteries are indicative of the poor prognosis of the progress of 
the encephalopathy due to the possibility of the appearance of the œsausage-stringB phenomenon with the 
danger of the development of acute damages of the cerebral blood flow of the haemorrhagic type, process 
of the venous stasis and cerebral edema. 
Key words: hepatic cirrhosis, cerebral circulatory dynamics, hepatic encephalopathy, dyscirculatory disor-
ders.
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ÇÀÂÈÑÈÌÎÑÒÜ ÑÓÒÎ×ÍÎÃÎ ÐÈÒÌÀ ÂÍÓÒÐÈÃËÀÇÍÎÃÎ 
ÄÀÂËÅÍÈß ÌÛØÅÉ ÎÒ ÂËÈßÍÈß ÐÀÇËÈ×ÍÛÕ ÏÎÄÒÈÏÎÂ 

ÀËÜÔÀ-1-ÀÄÐÅÍÎÐÅÖÅÏÒÎÐÎÂ 
Í.Â. Êîðñàêîâà 

)3"=ш“*,L г%“3д=!“2"е……/L 3…,"е!“,2е2 ,м. h.m. rль …%"=, г. )еK%*“=!/, p%““, 
)еK%*“=!“*,L -,л,=л lе›%2!=“ле"%г% …=3ч…%-2е.…,че“*,L *%мCле*“= &l,*!%.,!3!г,  гл=ƒ=[ 

,м. =*=д. q.m. tед%!%"=, г. )еK%*“=!/, p%““, 

DEPENDENCE OF THE DAILY RHYTHM OF THE INTRAOCULAR 
PRESSURE OF MICE ON THE INFLUENCE OF DIFFERENT 

SUBTYPES OF ALPHA-1-ADRENERGIC RECEPTORS
N.V. Korsakova

Chuvash State University named after I.N. Ulyanov, Cheboksary, Russia
Cheboksary city branch of the Interdisciplinary research and technology complex &Eye microsurgery[ named 

after Academician S.N. Fedorov, Cheboksary, Russia

I m.b. j%!“=*%"=, 2017 г. 

hƒ3че… “32%ч…/L !,2м "…32!,гл=ƒ…%г% д="ле…,  л=K%!=2%!…/. м/шеL “ !=ƒ…/м, C%д2,C=м, α1-
=д!е…%!ецеC2%!%". h““лед%"=…/ …%*=32…/е м/ш,-“=мц/ " "%ƒ!=“2е 12$18 ме“, ,мею?,е ге…е2,че“*,L 
де-е*2 C% %д…%м3 ,ƒ C%д2,C%" α1-=д!е…%!ецеC2%!%": α-1a, α-1b, α-1d (л,…,  л=K%!=2%!…/. м/шеL 
ADRA-1A, ADRA-1B, ADRA-1D, “%%2"е2“2"е……%). c!3CC= *%…2!%л  “-%!м,!%"=…= ,ƒ ,…2=*2…/. 
л=K%!=2%!…/. м/шеL л,…,, C57Bl/6NTac 2=*%г% ›е "%ƒ!=“2= , C%л=. o!,ме…е…/ “%"!еме……/е ме2%д/ 
*%…2=*2…%L , “32%ч…%L 2%…%ме2!,, л=K%!=2%!…/. ›,"%2…/.. nK…=!3›е…%, ч2% “32%ч…/L !,2м "…32!,-
гл=ƒ…%г% д="ле…,  ,мее2 ƒ…=ч,2ель…/е !=ƒл,ч,  " ,ƒ3че……/. г!3CC=. л=K%!=2%!…/. ›,"%2…/.. Š=*,м 
%K!=ƒ%м, C%л3че…/ …%"/е д=……/е, “",де2ель“2"3ю?,е % "=›…%L !%л, α-=д!е…%!ецеC2%!%" " !ег3л ц,, 
г,д!%д,…=м,*, гл=ƒ=. 
Êëþ÷åâûå ñëîâà: "…32!,гл=ƒ…%е д="ле…,е, “32%ч…=  2%…%ме2!, , г,д!%д,…=м,*= гл=ƒ=, α1-
=д!е…%!ецеC2%!/, “2=!е…,е. 

The daily rhythm of the intraocular pressure of laboratory mice with different subtypes of α1$adrenergic 
receptors has been studied. Knock-out male mice in the age of 12$18 months have been examined that have 
the genetic defect in correspondence with one of sub-types of α1-adrenergic receptors: α-1a, α-1b, α-1d (line of 
laboratory mice ADRA-1A, ADRA-1B, ADRA-1D, correspondingly). The control group has been formed 
from intact laboratory mice of the line C57Bl/6NTac that have the same age and sex. Contemporary methods 
of the contact and daily tonometry of laboratory animals have been applied. It was detected that the daily 
rhythm of the intraocular pressure has significant differences in studied groups of laboratory animals. In such 
a way, new data have been obtained that are the evidence of the important role of α- adrenergic receptors in 
the regulation of hydrodynamics of eye.
Key words: intraocular pressure, daily tonometry, hydrodynamics of eye, α1-adrenergic receptor, aging. 

Ââåäåíèå. hƒ"е“2…%, ч2% г3м%!=ль…=  “,“2е-
м= %!г=…,ƒм= %*=ƒ/"=е2 “3?е“2"е……%е "л, …,е …= 
м%!-%л%г,че“*%е [1, 2] , -3…*ц,%…=ль…%е “%“2% -
…,е 2*=…еL гл=ƒ=, " 2%м ч,“ле …= !ег3л ц,ю 3!%"-
…  "…32!,гл=ƒ…%г% д="ле…,  гл=ƒ= [3$7]. n“%K% 
"=›…/м  "л е2“  "л, …,е "еге2=2,"…%L …е!"…%L 
“,“2ем/ [8$10], ч2% C%д2"е!›д=е2“  .*“C!е““,еL 
K%льш%г% *%л,че“2"= α1-=д!е…е!г,че“*,. !ецеC2%-

!%" " 2*=… . гл=ƒ= [1, 7, 11]. Š=*›е ,ƒ"е“2…%, ч2% 
α1-=д!е…%!ецеC2%!/ C!,…,м=ю2 C%“2% ……%е =*-
2,"…%е 3ч=“2,е " !ег3л ц,, ! д= "=›…еLш,. -,-
ƒ,%л%г,че“*,. -3…*ц,L %!г=…= ƒ!е…, , …=C!,ме!, 
“3›е…,е ƒ!=ч*=, “C=ƒм =!2е!,%л, “…,›е…,е C!%-
…,ц=ем%“2, “%“3д,“2%L “2е…*,, C%"/ше…,е =!2е-
!,=ль…%г% д="ле…,  , д!. o!, .2%м =“Cе*2 !ег3л -
ц,, 3!%"…  "…32!,гл=ƒ…%г% д="ле…,  *=* "л, …,е 
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ÏÐÎÒÈÂÎÎÏÓÕÎËÅÂÛÉ ÝÔÔÅÊÒ ÈÌÏËÀÍÒÈÐÎÂÀÍÈß 
ÃÅÊÑÀÔÅÐÐÈÒÀ ÁÀÐÈß ÌÛØÀÌ SHR Ñ ÎÄÍÎÑÒÎÐÎÍÍÅÉ 

È ÁÈËÀÒÅÐÀËÜÍÎÉ ËÈÌÔÎÑÀÐÊÎÌÎÉ ËÈÎ-1
Àêàäåìèê ÐÀÍ À.Ì. Ãðàíîâ, Ñ.Ô. Âåðøèíèíà, Ð.Á. Ñàìñîíîâ, À.Á. Ìàðêî÷åâ, Â.È. Åâòóøåíêî

p%““,L“*,L …=3ч…/L це…2! !=д,%л%г,, , .,!3!г,че“*,. 2е.…%л%г,L l,…ƒд!="= p%““,L“*%L 
tеде!=ц,,, q=…*2-oе2е!K3!г, p%““,  

ANTINEOPLASTIC EFFECT OF IMPLANTATION OF BARIUM 
HEXAFERRITE TO SHR MICE SUFFERING WITH UNILATERAL 

AND BILATERAL LYMPHOSARCOMA LIO-1
Academician of the Russian Academy of Sciences À.Ì. Granov, Ñ.F. Vershinina, R.B. Samsonov, 

À.B. Markochev, V.I. Evtushenko

Russian Scientific Center of radiology and surgical technologies of tne Ministry Of Health Of The Russian 
Federation, St Petersburg, Russia

I j%лле*2," ="2%!%", 2017 г.

0ель #,ƒ3ч,2ь C!%2,"%%C3.%ле"/L .--е*2 ,мCл=…2,!%"=…,  ге*“=-е!!,2= K=!,  м/ш=м SHR 
“ %д…%“2%!%……еL , K,л=2е!=ль…%L л,м-%“=!*%м%L khn-1. m= м/ш=. SHR “ %д…%“2%!%……еL , K,л=2е-
!=ль…%L л,м-%“=!*%м%L khn-1 K/л% ,ƒ3че…% "…32!,%C3.%ле"%е ""еде…,е м=г…,2%›е“2*%г% -е!!%м=г-
…е2,*= # ге*“=-е!!,2= K=!,  (BaO•6Fe2O3). cе*“=-е!!,2 K=!,  %Kл=д=е2 C!%2,"%%C3.%ле"/м .--е*-
2%м C!, ,мCл=…2,!%"=…,, ег% " це…2! л,м-%“=!*%м/ khn-1 м/ш=м SHR “ %д…%“2%!%……еL %C3.%лью. 
nK…=!3›е…% 3г…е2е…,е !%“2= %Kе,. …%"%%K!=ƒ%"=…,L K,л=2е!=ль…%L %C3.%л, khn-1 (%C3.%л, " ле"%L 
, C!="%L ƒ=д…еL *%…еч…%“2, м/шеL SHR) C!, ,мCл=…2,!%"=…,, л,шь " %д…3 *%…еч…%“2ь “ %C3.%лью. 
b !еƒ3ль2=2е м%!-%л%г,че“*%г% ,““лед%"=…,  C%*=ƒ=…%, ч2% ге*“=-е!!,2 K=!,  C!%ч…% л%*=л,ƒ%"=… 
" %C3.%л,, " *%2%!3ю ег% ,мCл=…2,!%"=л, C!, K,л=2е!=ль…%м "=!,=…2е khn-1, , …е д=е2 "%ƒм%›…%“2, 
*ле2*=м %C3.%л, !=“C!%“2!=… 2ь“  " !ег,%…=!…/е л,м-%3ƒл/.
Êëþ÷åâûå ñëîâà: ге*“=-е!!,2 K=!, , м/ш, SHR, %д…%“2%!%……   , K,л=2е!=ль…=  л,м-%“=!*%м= 
khn-1.

The purpose is: to study the antitumor effect of implantation of barium hexaferrite to SHR mice with unilateral 
and bilateral lymphosarcoma LIO-1. On SHR mice with unilateral and bilateral lymphosarcoma LIO-1 the 
intratumoral injection of the hard magnetic ferromagnetic material # barium hexaferrite (BaO•6Fe2O3) 
has been studied. The barium hexaferrite has the antitumor effect at its implantation into the center of the 
lymphosarcoma LIO-1 to SHR mice suffering with the unilateral tumor. The suppression of the growth of 
the both neoformations of the bilateral tumor LIO-1 (tumors in the left and right hind limb of SHR mice) 
in case of implantation inly into one limb with the tumor has been detected. As a result of the morphological 
study it has been shown that the barium hexaferrite is localized in the tumor securely, into that it has been 
implanted at the bilateral variant of the LIO-1, and it doesn’t make possible for tumor cells to invide into 
regional lymphonodi.
Key words: barium hexaferrite, SHR mice, unilateral and bilateral lymphosarcoma LIO-1.

Ââåäåíèå. b C%“лед…,е г%д/ C!, лече…,, %…*%-
л%г,че“*,. K%ль…/. ,“C%льƒ3е2“  *%мCле*“…%е 
"%ƒдеL“2",е, "*люч=ю?ее C!,ме…е…,е 2=!ге2…/. 
C!еC=!=2%", м%?…/. л3че"/. 3“2=…%"%* , "/“%*%-
2е.…%л%г,ч…/. %Cе!=2,"…/. "меш=2ель“2". nд…=*% 
C%л3ч,2ь “2%L*,L C!%2,"%%C3.%ле"/L .--е*2 …е 
"“егд= 3д=е2“ . nче…ь ч=“2% " %C3.%л . …=*=Cл,-
"=ю2“  .,м,%!еƒ,“2е…2…/е *л%…/ “ ,ƒме…е……/м, 

=…2,ге……/м, “"%L“2"=м,, *%2%!/е …е C%дд=ю2“  
ме2%д=м л3че"%L, .,м,%- , ,мм3…%2е!=C,, [1]. 

o!%г…%ƒ,!%"=2ь .--е*2 C!%2,"%%C3.%ле"%г% 
лече…,  “л%›…% ,ƒ-ƒ= K%льш,. ,…д,",д3=ль…/. 
*%леK=…,L ч3"“2",2ель…%“2, %C3.%леL %д…,. , 2е. 
›е л%*=л,ƒ=ц,L , м%!-%л%г,че“*,. "=!,=…2%" 
* %C!еделе……/м *%мK,…,!%"=……/м "%ƒдеL“2",-
 м [2]. Šем …е ме…ее *%мK,…,!%"=……=  2е!=C,  
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j=* ",д…% ,ƒ !,“. 4, ге*“=-е!!,2 K=!,  …= 14-е 
“32*, C%“ле ,мCл=…2,!%"=…,  C!%ч…% л%*=л,ƒ%"=… 
" %C3.%л,, " *%2%!3ю ег% ,мCл=…2,!%"=л, C!, K,-
л=2е!=ль…%м "=!,=…2е khn-1, , …е д=е2 "%ƒм%›-
…%“2, *ле2*=м %C3.%л, !=“C!%“2!=… 2ь“  " !ег,%-
…=!…/е л,м-%3ƒл/.

o!ед“2="л л% ,…2е!е“ %C!едел,2ь "л, …,е ,м-
Cл=…2,!%"=…,  ге*“=-е!!,2= K=!,  " це…2! %C3-
.%л, ›,"%2…/. “ %C3.%лью khn-1, C!,",2%L 
" %д…3 C!="3ю ƒ=д…юю *%…еч…%“2ь, , “!="…,2ь 
C!%2,"%%C3.%ле"/L .--е*2 C!, ,мCл=…2,!%"=…,, 
ге*“=-е!!,2= K=!,  " %д…3 C!="3ю ƒ=д…юю *%…еч-
…%“2ь ›,"%2…/м “ K,л=2е!=ль…%L %C3.%лью. pе-
ƒ3ль2=2/ %C/2= C!ед“2="ле…/ …= !,“. 5. j=* ",д…% 
,ƒ !,“. 5, C!, "…32!,%C3.%ле"%м ,мCл=…2,!%"=…,, 
ге*“=-е!!,2= K=!,  "% "“е “!%*, ,““лед%"=…,  …=-
Kлюд=л“  C!%2,"%%C3.%ле"/L .--е*2. )=“2%2= 
2%!м%›е…,  !%“2= %C3.%л, khn-1 “%“2=",л= …= 
19-е “32*, C%“ле Cе!е","*, …%"%%K!=ƒ%"=…,  24% 

(!<0,05), ч2% “%C%“2=",м% “ !еƒ3ль2=2=м,, C%л3-
че……/м, C!, K,л=2е!=ль…/. %C3.%л .. 

Çàêëþ÷åíèå. cе*“=-е!!,2 K=!,  %Kл=д=е2 C!%-
2,"%%C3.%ле"/м .--е*2%м C!, ,мCл=…2,!%"=…,, 
ег% " це…2! л,м-%“=!*%м/ khn-1 м/ш=м SHR “ 
%д…%“2%!%……еL %C3.%лью. cе*“=-е!!,2 K=!,  3г…е2=-
е2 !%“2 K,л=2е!=ль…%L %C3.%л, khn-1 (%C3.%л, " 
ле"%L , C!="%L ƒ=д…еL *%…еч…%“2, м/шеL SHR) C!, 
,мCл=…2,!%"=…,, л,шь " %д…3 *%…еч…%“2ь “ %C3.%-
лью. l%!-%л%г,че“*%е ,““лед%"=…,е C%*=ƒ=л%, ч2% 
ге*“=-е!!,2 K=!,  C!%ч…% л%*=л,ƒ%"=… " %C3.%л,, " 
*%2%!3ю ег% ,мCл=…2,!%"=л, C!, K,л=2е!=ль…%м "=-
!,=…2е khn-1 , …е д=е2 "%ƒм%›…%“2, *ле2*=м %C3-
.%л, !=“C!%“2!=… 2ь“  " !ег,%…=!…/е л,м-%3ƒл/. b 
%“…%"е "…32!,%C3.%ле"%г% "%ƒдеL“2",  ге*“=-е!!,2= 
K=!,  …= K,л=2е!=ль…/е %C3.%л, ле›,2 “,“2ем…/L 
.--е*2, %д…=*% …ельƒ  ,“*люч,2ь , д!3г,е ме.=-
…,ƒм/ деL“2",  ге*“=-е!!,2= K=!, , “" ƒ=……/е “ 
ег% ›е“2*%L -е!!%м=г…,2…%L C!,!%д%L.
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Â ÓÑËÎÂÈßÕ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÉ ÑÅÐÄÅ×ÍÎÉ 
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EFFECT OF RIFAXIMIN ADMINISTRATION ON ENDOTOXINEMIA 
AND MICROECOLOGICAL STATUS OF RATS WITH EXPERIMENTAL 

HEART FAILURE
1A.A. Vlasov, 1S.P. Salikovà, 1V.B. Grinevich, 2G.A. Osipov, 2O.V. Bystrova, 1D.A. Halyutin

1S.M. Kirov Military Medical Academy, St. Petersburg, Russia
2 International Analytical Centre IOC RAS, Moscow, Russia

I j%лле*2," ="2%!%", 2017 г. 
0елью !=K%2/ K/л% %C!еделе…,е ,ƒме…е…,L *=че“2"е……%г% , *%л,че“2"е……%г% “%“2="= *,шеч…%L м,*!%K,%2/ 
*!/“ “ .*“Cе!,ме…2=ль…%L “е!деч…%L …ед%“2=2%ч…%“2ью (}qm) …= %“…%"е ,““лед%"=…,  м,*!%K…/. м=!*е!%" 
(ll) " *!%", ме2%д%м м=““-“Cе*2!%ме2!,, (lqll), " 2%м ч,“ле C!, C!,ме…е…,, !,-=*“,м,…=. 30 Kел/. 
*!/“-“=мц%" !=ƒделе…/ …= 2!, г!3CC/: г!3CC= j (,…2=*2…/е *!/“/); г!3CC= }qm (*!/“/ “ }qm, "/ƒ"=……%L 
C%д*%›…/м ""еде…,ем " 2ече…,е 10 д…еL 1 мг меƒ=2%…= , Cл="=…,ем д% гл3K%*%г% 32%мле…, ), г!3CC= !,-=*“,-
м,…= (*!/“/ “ }qm, C%л3ч="ш,е е›ед…е"…% "…32!ь 30 мг !,-=*“,м,…=). o% %*%…ч=…,, .*“Cе!,ме…2= %C!е-
дел л, 3!%"е…ь ll , .…д%2%*“,…= (}Š) " *!%", ме2%д%м lqll. b *!%", ›,"%2…/. “ }qm 3“2=…%"ле…% 
3"ел,че…,е }Š, ll 3“л%"…%-C=2%ге……/. г!=м%2!,ц=2ель…/. K=*2е!,L (Prevotella, Bacteroides fragilis, Fusobac-
terium/Haemophylus, Helicobacter pylori, Sphingomonas), *л%“2!,д,L (Clostridium perfringens, Cl. difficile), =*2,-
…%м,це2%", г!,K%" , ",!3“%", = 2=*›е C!ед“2=",2елеL ,…д,ге……%L м,*!%-л%!/ (Lactobacillus, Ruminococcus, 
Cl. ramosum), 3ме…ьше…,е ч,“ле……%“2, Bifidobacterium , Propionibacterium freundenreihii/Cl. subterminale. o%д 
деL“2",ем !,-=*“,м,…= …=Kлюд=л%“ь C%"/ше…,е *%л,че“2"= K,-,д%- , л=*2%K=*2е!,L …= -%…е …еƒ…=ч,м%г% 
C%д="ле…,  3“л%"…%-C=2%ге……%L м,*!%-л%!/ , …е*%2%!/. *%мме…“=л%" (Ruminicoccus, Cl. propionicum, Eubac-
terium), 2е…де…ц,  * 3"ел,че…,ю }Š. g=*люче…,е: }qm C!,"%д,2 * .…д%2%*“,…ем,, , …=!3ше…,ю м,*!%K,%-
це…%ƒ= *,шеч…,*= “ C!%л,-е!=ц,еL ! д= 3“л%"…%-C=2%ге……/. K=*2е!,L, г!,K%" , ",!3“%" …= -%…е 3г…е2е…,  
C3л= K,-,д%K=*2е!,L. o!,ме…е…,е !,-=*“,м,…= C!,"%д,2 * ,ƒK,!=2ель…/м ,ƒме…е…, м м,*!%K…%г% CеLƒ=›= 
2%…*%L *,ш*,. lе2%д lqll м%›е2 K/2ь ,“C%льƒ%"=… дл  д,=г…%“2,*, “,…д!%м= ,…2%*“,*=ц,, C!, qm. 
Êëþ÷åâûå ñëîâà: .…д%2%*“,…, .*“Cе!,ме…2=ль…=  “е!деч…=  …ед%“2=2%ч…%“2ь, !,-=*“,м,…, м,*!%K…/е 
м=!*е!/, м=““-“Cе*2!%ме2!, , м,*!%K,%2= *,шеч…,*=.

The purpose of the work was determining of changes of the qualitative and quantitative composition of intestinal 
microbiota of rats suffering with experimental heart failure (HF) on the basis of the study of microbe markers 
(ll) in the blood by using the method of the mass spectrometry (lSll), among them in case of application 
of rifaximin. 30 white male rats have been divided into three groups: j group (intact rats); HF group (rats suffer-
ing with HF that has been caused through the subcutaneous administration of 1 mg of Mesatonum within 10 days 
and swimming until the deep lassitude), group of rifaximin (rats suffering with HF, that ingested daily 30 mg of 
rifaximin). After finishing of the experiment the level of ll and endotoxin (ET) in the blood was determined by 
using the method of lSll. In the blood of animals suffering with HF the increase of EŠ has been determined, 
also increase of ll opportunistic gram-negative bacteria (Prevotella, Bacteroides fragilis, Fusobacterium/Hae-
mophylus, Helicobacter pylori, Sphingomonas), clostridiums (Clostridium perfringens, Cl. difficile), actinomycetes, 
fungi and viruses, as well as representatives of the indigenous microflora (Lactobacillus, Ruminococcus, Cl. ramo-
sum), decrease of the population of Bifidobacterium and Propionibacterium freundenreihii/Cl. subterminale. Under 
the effect of rifaximin the increase of the number of bifid bacteria and  lactic acid bacilli was observed against the 
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background of the valueless suppression of the opportunistic microflora  and of some commensals (Ruminicoccus, 
Cl. propionicum, Eubacterium), tendency to the increase of the ET. Opinion: the HF leads to the endotoxinemia 
and failure of microbiocenosis of the intestinal canal with the proliferation of the series of opportunistic bacteria, 
fungi, and viruses against the background of the suppression of the pool of bifid bacteria. The application of ri-
faximin leads to elective changes of the microbial landscape of the small intestine. The method of lSll can be 
used for diagnostics of the toxidrome in case of the heart failure. 
Key words: endotoxin, experimental insufficiency of the heart, rifaximin, microbial markers, mass spectrom-
etry, intestinal microbiota.

Ââåäåíèå. u!%…,че“*=  “е!деч…=  …ед%“2=-
2%ч…%“2ь (uqm) д% …=“2% ?ег% "!еме…, %“2=-
е2“  …=,K%лее !=“C!%“2!=…е……/м , …еKл=г%C!,-
 2…/м ,“.%д%м ƒ=K%ле"=…,L “е!деч…%-“%“3д,“2%L 
“,“2ем/ “ %*%…ч=2ель…% …е 3“2=…%"ле……/м C=-
2%ге…еƒ%м. b C%“лед…,е г%д/ =*2,"…% д%*=ƒ/-
"=е2“  г,C%2еƒ= “" ƒ, C!%г!е““,!%"=…,  uqm 
“ .…д%2%*“,…ем,еL, м,*!%K…/м ме2=K%л,ƒм%м , 
=*2,"=ц,еL “,“2ем…%г% "%“C=ле…,  (qb) [1$3]. 

Šем …е ме…ее !%ль ,ƒме…е…,L м,*!%K…%-2*=…е"%г% 
*%мCле*“= *,шеч…,*= " !=ƒ",2,, “е!деч…%L …ед%“2=-
2%ч…%“2, qm , %*%…ч=2ель…/е C!,ч,…/ .…д%2%*“,-
…ем,, 3 C=ц,е…2%" “ uqm д% …=“2% ?ег% "!еме…, …е 
%C!еделе…/, ч2% %K3“л%"ле…% %2“32“2",ем ед,…/. ме-
2%д,че“*,. C%д.%д%" * ,. ,““лед%"=…,ю “ ,“C%льƒ%-
"=…,ем =де*"=2…/., ,…-%!м=2,"…/. ме2%д%". Š=*›е 
…е2 %д…%ƒ…=ч…%г% м…е…,  % …е%K.%д,м%“2, *%!!е*ц,, 
C!, uqm "/ "ле……/. ,ƒме…е…,L *,шеч…%L м,*!%-
K,%2/. q .2%L целью дел=л,“ь C%C/2*, C!,ме…е…,  
=…2,K=*2е!,=ль…/. C!еC=!=2%" !=ƒ…/. г!3CC (C%л,-
м,*“,…, 2%K!=м,ц,…, ц,C!%-л%*“=ц,…). nд…=*% ,“-
C%льƒ%"=…,е "/ше3*=ƒ=……/. =…2,K,%2,*%" 3 д=……%L 
*=2ег%!,, K%ль…/. …е C!,"ел% * %›,д=ем/м !еƒ3ль-
2=2=м, 3ч,2/"=  *!=2*%"!еме……%“2ь ,. .--е*2= " %2-
…%ше…,, …%!м=л,ƒ=ц,, ,ƒме…е…,L м,*!%-л%!/ *,-
шеч…,*= , %2“32“2",  д%“2%"е!…% ƒ…=ч,м%г% “…,›е-
…,  " Cл=ƒме *!%", “%де!›=…,  .…д%2%*“,…= (}Š) , 
C!%"%“C=л,2ель…/. ц,2%*,…%" [4, 5].

rч,2/"=  C%л%›,2ель…/L .--е*2 C!, лече…,, C=-
2%л%г,че“*,. “%“2% …,L, “%C!%"%›д=ю?,.“  д,“K=*-
2е!,%ƒ%м , “,…д!%м%м ,ƒK/2%ч…%г% K=*2е!,=ль…%г% 
!%“2= " 2%…*%L *,ш*е %2 ,“C%льƒ%"=…,  =…2,K,%2,*= 
!,-=*“,м,…=, !е=л,ƒ3ю?ег% “"%е деL“2",е " C!%“"е-
2е *,ш*,, Cе!“Cе*2,"…%L  "л е2“  %це…*= ег% *%м-
Cле*“…%г% "л, …,  …= ,ƒме…е…,е м,*!%K…%г% CеLƒ=›= 
*,ш*, C!, uqm *=* дл  C%…,м=…,  !%л, м,*!%K,%-
2/ *,шеч…,*= , м,*!%K…/. ме2=K%л,2%" " C=2%ге…еƒе 
д=……%г% “,…д!%м=, 2=* , дл  !=ƒ!=K%2*, …%"/. C32еL 
ег% =де*"=2…%L 2е!=C,, , C!%-,л=*2,*, [6].

Öåëü èññëåäîâàíèÿ: %C!еделе…,е ,ƒме…е…,L 
*=че“2"е……%г% , *%л,че“2"е……%г% “%“2="= *,шеч-
…%L м,*!%K,%2/ *!/“-“=мц%" “ .*“Cе!,ме…2=ль-
…%L “е!деч…%L …ед%“2=2%ч…%“2ью (}qm) …= %“-
…%"е ,““лед%"=…,  м,*!%K…/. м=!*е!%" (ll) 
" *!%", ме2%д%м м=““-“Cе*2!%ме2!,, (lqll), 
" 2%м ч,“ле C!, C!,ме…е…,, p. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. h““лед%-
"=…,е %д%K!е…% …еƒ=",“,м/м }2,че“*,м *%м,2е2%м 
C!, b%е……%-мед,ц,…“*%L =*=дем,, ,м. q.l. j,!%"=. 
h““лед%"=…,е C!%"еде…% …= 30 Kел/. Kе“C%!%д…/. 
л=K%!=2%!…/. *!/“=.-“=мц=. м=““%L 180$250 г. b“е 
*!/“/ “%де!›=л,“ь " ,де…2,ч…/. 3“л%", . " “%%2-
"е2“2",, “ 2!еK%"=…, м, HYPERLINK "http://files.
stroyinf.ru/Data1/57/57930/" \t " _ blank "cnqŠ p 
53434-2009 &o!,…ц,C/ …=дле›=?еL л=K%!=2%!…%L 
C!=*2,*,[. }qm 3 ›,"%2…/. м%дел,!%"=л, C32ем 
C%д*%›…%г% ""еде…,  " 2ече…,е 10 д…еL 0,1 мл 1% 
!=“2"%!= меƒ=2%…= “ C%“лед3ю?,м Cл="=…,ем д% гл3-
K%*%г% 32%мле…,  [7]. f,"%2…/е K/л, !=ƒделе…/ 
…= 2!, г!3CC/: *%…2!%ль…=  (j) # 10 ,…2=*2…/. 
*!/“; г!3CC= }qm # 10 *!/“; г!3CC= м%дел,!%-
"=…,  де*%…2=м,…=ц,, *,шеч…,*= (p), C%л3ч="ш=  
" .%де м%дел,!%"=…,  }qm е›ед…е"…% !,-=*“,м,… 
" ",де “3“Cе…ƒ,, че!еƒ ›ел3д%ч…/L ƒ%…д " д%ƒе 
30 мг/“32 " %д,… C!,ем # 10 *!/“. o% %*%…ч=…,, 
.*“Cе!,ме…2= "“е. ›,"%2…/. C%д"е!г=л, ."2=…=ƒ,, 
C32ем де*=C,2=ц,, C%д .-,!…/м !=3ш-…=!*%ƒ%м. 
r!%"е…ь }Š , ll %C!едел л“  " *!%", .*“Cе!,ме…-
2=ль…/. ›,"%2…/. C%“ле “%%2"е2“2"3ю?еL C!%K%C%д-
г%2%"*, C% !=…ее %C,“=……%L ме2%д,*е [8].

j3“%ч*, м,%*=!д= ле"%г% ›ел3д%ч*=, = 2=*›е 
3ч=“2*, 2%…*%L , 2%л“2%L *,ш*, *!/“, "ƒ 2/е …= 
!=ƒ…/. 3!%"… ., C%“ле “2=…д=!2…%L г,“2%л%г,че-
“*%L %K!=K%2*, ,““лед%"=л,“ь …= “"е2%%C2,че“*%м 
3!%"…е.

o%л3че……/е д=……/е K/л, %K!=K%2=…/ “ C%м%-
?ью C!,*л=д…%L C!%г!=мм/ Microsoft Office Excel, 
Statistica for Windows 7.0. q2=2,“2,че“*,L =…=л,ƒ 
C!%"%д,л“  “ ,“C%льƒ%"=…,ем %K?еC!,… 2/. ме2%-
д%" …еC=!=ме2!,че“*%L “2=2,“2,*,. u=!=*2е!,“2,*, 
"/K%!%* K/л, C!ед“2="ле…/ " ",де “!ед…ег% ƒ…=че-
…,  (l) @ “2=…д=!2…%е %2*л%…е…,е (s). dл  %це…*, 
ме›г!3CC%"/. !=ƒл,ч,L C!,ме… л, …еC=!=ме2!,-
че“*,L *!,2е!,L l=……=$r,2…,. p=ƒл,ч,  “ч,2=л, 
д%“2%"е!…/м, C!, 3!%"…е ƒ…=ч,м%“2, !<0,05.

Ðåçóëüòàòû ñîáñòâåííûõ èññëåäîâàíèé. b .%-
де .*“Cе!,ме…2= 3 "“е. ›,"%2…/. !=ƒ","=л=“ь 
qm, C%д2"е!›де……=  *л,…,че“*,м, (“ме!2…%“2ь, 
г,д!%2%!=*“, =“ц,2, 2=.,C…%., геC=2%мег=л, ) , 
г,“2%л%г,че“*,м, ме2%д=м,, ч2% K/л% 3›е C!%де-
м%…“2!,!%"=…% …=м, " !=…ее C!%"еде……/. ,““лед%-
"=…, . [7, 9]. b м,%*=!де …=Kлюд=л,“ь ƒ…=ч,2ель-
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ÏÐÎÒÈÂÎÎÏÓÕÎËÅÂÎÉ ÀÊÒÈÂÍÎÑÒÈ Â ÝÊÑÏÅÐÈÌÅÍÒÀÕ 
IN VITRO È IN VIVO
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ANTITUMOR ACTIVITY OF THE STREPTOCOCCUS PYOGENES 
M49 IS ASSOCIATED WITH PRODUCTION OF ARGININE 

DEIMINASE BY THEM 
1Ì.À. Suvorova, 1T.À. Kramskaja, 1À.B. Karaseva, 1V.N. Mukhin,

1,2E.I. Ermolenko, 1,2 corresponding member of the RAS À.N. Suvorov
1Institute of Experimental Medicine, St. Petersburg, Russia
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I j%лле*2," ="2%!%", 2017 г.

l…%г,е K=*2е!,,, "*люч=  Streptococcus pyogenes, “C%“%K…/ C%д="л 2ь !=ƒ",2,е %C3.%леL *=* 3 чел%"е*=, 
2=* , 3 д!3г,. мле*%C,2=ю?,., %д…=*% ме.=…,ƒм/ C!%2,"%%C3.%ле"%L =*2,"…%“2, K=*2е!,L …е,ƒ"е“2…/ д% 
“,. C%!. nC3Kл,*%"=…/ д=……/е % !%л, =!г,…,…де,м,…=ƒ/ “2!еC2%*%**%" *=* "=›…%г% C!%2,"%%C3.%ле"%г% 
=ге…2=. b …=“2% ?ем ,““лед%"=…,, ,ƒ3че…= !%ль =!г,…,…д,=м,…=ƒ/ " C!%2,"%%C3.%ле"%L =*2,"…%“2, K=*2е-
!,L. b .%де C!%"еде……/. ,““лед%"=…,L “!="…,"=л%“ь "л, …,е …= !=ƒ",2,е %C3.%леL *3ль23! д"3. ш2=мм%" 
Streptococcus pyogenes “е!%2,C= M49: M49-16 , M49-16delAD, C!%д3ц,!3ю?ег% , …е C!%д3ц,!3ю?ег% =!-
г,…,…де,м,…=ƒ3. b Cе!"%L г!3CCе .*“Cе!,ме…2%", C!%"еде……/. in vitro, "л, …,ю “2!еC2%*%**%" C%д"е!г=л=“ь 
*3ль23!= *ле2%* геC=2%м/ м/шеL 22=. pеƒ3ль2=2/: “ C%м%?ью “,“2ем/ xCELLigence (ACEA, qx`), C%-
ƒ"%л ю?еL %це…,"=2ь “%“2% …,е *3ль23!/ 2*=…, " !е›,ме !е=ль…%г% "!еме…,, K/л% C%*=ƒ=…%, ч2% ц,2%2%*-
“,че“*%L =*2,"…%“2ью %Kл=д=ю2 2%ль*% “2!еC2%*%**,, C!%д3ц,!3ю?,е =!г,…,…де,м,…=ƒ3. b% "2%!%L г!3CCе 
.*“Cе!,ме…2%", C!%"еде……/. …= л=K%!=2%!…/. ›,"%2…/. “ “=!*%м%L M37, K/л% %K…=!3›е…%, ч2% ""еде…,е " 
%C3.%ль “2!еC2%*%**%", C!%д3ц,!3ю?,. =!г,…,…де,м,…=ƒ3, "/ƒ/"=л% 3ме…ьше…,е !=ƒме!= %C3.%л, , “ме!2-
…%“2, ›,"%2…/.. b"еде…,е “2!еC2%*%**%", …е C!%д3ц,!3ю?,. .2%2 -е!ме…2, …е ,мел% C%д%K…%г% .--е*2=.
Êëþ÷åâûå ñëîâà: %C3.%л,, “2!еC2%*%**, =!г,…,…де,м,…=ƒ=, Streptococcus pyogenes.

Many bacteria, including Streptococcus pyogenes, are able to suppress tumor development in humans and 
in animal models. However, the mechanisms of this impact are not well established. Literature data suggest 
that the antitumor activity of certain microorganisms is associated with expression of arginine deiminase. 
The aim of this study was to experimentally verify this assumption with respect to S. pyogenes M49 using 
two strains $ one that produces arginine deiminase (M49-16) and another that does not (M49-16delAD). 
Two experiments were carried out to compare the effect of cultures of these two strains of streptococci on 
the development of tumors. In the first experiment, the culture of mouse hepatoma cells was exposed to the 
streptococci in vitro. Electrical resistance of hepatoma cell monolayer measured with xCELLigence system 
showed that only the M49-16 strain producing arginine deiminase had cytotoxic anti-hepatoma activities. 
In the second experiment, two mice in which the tumor process was initiated with sarcoma m37 cells 
administration were exposed to the streptococci. We found that administration of the M49-16 strain into 
the tumor caused reduction in tumor size and increased the survival of the animals, while administration 
of M49-16delAD strain had no effect. In conclusion, S. pyogenes serotype M49 has antitumor activity 
against cells of mouse hepatoma 22a and mouse sarcoma 37. This activity is associated with the production 
of arginine deiminase by streptococcus.
Key words: tumor, cancer, Streptococcus pyogenes, arginine deiminase.
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Ââåäåíèå. n…*%л%г,че“*=  ƒ=K%ле"=ем%“2ь 
C!,"%д,2 * 12% “ме!2еL " м,!е ,  "л е2“  …=,-
K%лее ч=“2%L C!,ч,…%L “ме!2, " !=ƒ",2/. “2!=…=.. 
e›ег%д…% K%лее 12 мл… чел%"е* д,=г…%“2,!3е2“  
" *=че“2"е !=*%"/. K%ль…/., ч2% C!ед“2="л е2 
%г!%м…3ю C!%Kлем3 дл  C=ц,е…2%" , …=ц,%…=ль-
…/. “л3›K ƒд!="%%.!=…е…,  [1].

q3?е“2"3ю?,е …= …=“2% ?ее "!ем  “!ед“2"= 
лече…,  !=*= ч=“2% K/"=ю2 …ед%“2=2%ч…% .--е*-
2,"…/ , ƒ…=ч,2ель…% “…,›=ю2 *=че“2"% ›,ƒ…, 
C=ц,е…2%". o!, .2%м C%*=ƒ=…%, ч2% K=*2е!,=ль…=  
,…-е*ц,  м%›е2 C!,"%д,2ь * ƒ=медле…,ю !=*%"%г% 
C!%це““= ,л, д=›е * C%л…%L !ег!е““,, %C3.%ле"%г% 
!%“2= Kеƒ C%K%ч…/. .--е*2%" [2]. d=……/L -е…%ме… 
K/л C%л%›е… " %“…%"3 C!,ме…е…,  K=*2е!,L " 2е-
!=C,, !=*= [3$5]. h““лед%"=…,  C% C%,“*3 …=,K%-
лее .--е*2,"…/. C!%2,"%!=*%"/. K=*2е!,L K/л, 
…=ч=2/ !=K%2=м, =ме!,*=…“*%г% .,!3!г= W. Coley, 
*%2%!/L " 1891 г. C!%дем%…“2!,!%"=л 3“Cеш…%е 
C!,ме…е…,е дл  .2%L цел, C=2%ге……/. Streptococ-
cus pyogenes. m= %“…%"е “2!еC2%*%**%" …е“*%ль*% 
C%ƒд…ее K/л “%ƒд=… ле*=!“2"е……/L C!еC=!=2 # 
"=*ц,…=, ,л, 2%*“,… j%ле , *%2%!/L д%“2=2%ч…% 
д%лг% “ 3“Cе.%м C!,ме… л“  " %…*%л%г,че“*%L C!=*-
2,*е. q%ƒд=……/L " “C%…,, …= %“…%"е ,…=*2,",-
!%"=……/. “2!еC2%*%**%" C!еC=!=2 nj-432 2=*›е 
.%!%ш% “еK  ƒ=!е*%ме…д%"=л *=* м%?…/L ,мм3…%-
м%д3л 2%! “ C!%2,"%!=*%"/м, “"%L“2"=м, [6, 7]. 
S.pyogenes , " …=“2% ?ее "!ем  !=““м=2!,"=ю2“  
" *=че“2"е …=,K%лее Cе!“Cе*2,"…/. K=*2е!,=ль-
…/. *=…д,д=2%" дл  C!%2,"%!=*%"%L 2е!=C,, [8].

nд…=*% ме.=…,ƒм/ C!%2,"%%C3.%ле"%г% деL-
“2",  !=ƒл,ч…/. ш2=мм%" S.pyogenes д% *%…ц= 
…е ,ƒ3че…/. o!, .2%м C%*=ƒ=…%, ч2% …е C!, 
"“е. ",д=. !=*= д=……=  2е!=C,  .--е*2,"…= [9]. 
o%C/2*, "/дел,2ь =*2,"…%е …=ч=л% ,ƒ ш2=мм= 
“2!еC2%*%**%" Su # C!%д3це…2= nj-432 C%ƒ"%-
л,л, %K…=!3›,2ь "е?е“2"% # “2!еC2%*%**%"/L 
*,“л/L гл,*%C!%2е,… # SAGP c "/!=›е……%L 
C!%2,"%%C3.%ле"%L =*2,"…%“2ью [10]. b K%лее 
C%ƒд…,. ,““лед%"=…, . д=……/L Kел%* K/л %.=-
!=*2е!,ƒ%"=… *=* -е!ме…2 =!г,…,…де,м,…=ƒ= 
(`d), C!,чем =*2,"…%“2ь д=……%г% -е!ме…2=, "/-
деле……%г% ,ƒ !=ƒл,ч…/. ,“2%ч…,*%", K/л= "/-
 "ле…= " %2…%ше…,, K%льш%L г!3CC/ !=*%" 3 
чел%"е*= [11].

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ: ,ƒ3ч,2ь "л,-
 …,е ,…=*2,"=ц,, ге…= =!г,…,де,м,…=ƒ/ " ш2=мме 
S.pyogenes “е!%2,C= l49 …= C!%2,"%%C3.%ле"3ю 
=*2,"…%“2ь .2,. м,*!%%!г=…,ƒм%" " .*“Cе!,ме…-
2=. in vitro , …= л=K%!=2%!…/. ›,"%2…/..

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ.
f,"%2…/е , %C3.%л,. b  !=K%2е ,“C%ль-

ƒ%"=л,“ь Kе“C%!%д…/е м/ш,-“=мц/ м=““%L 16$18 г, 
C%л3че……/е ,ƒ C,2%м…,*= &p=CC%л%"%[. q%де!›=-

…,е, C,2=…,е, 3.%д ƒ= ›,"%2…/м, , "/"еде…,е ,. 
,ƒ .*“Cе!,ме…2= %“3?е“2"л л, " “%%2"е2“2",, “ 
2!еK%"=…, м, &o!=",л C!%"еде…,  !=K%2 “ ,“C%ль-
ƒ%"=…,ем .*“Cе!,ме…2=ль…/. ›,"%2…/.[ (o!,-
л%›е…,е * C!,*=ƒ3 lg qqqp %2 12.08.1977 г. 
1 755). }*“Cе!,ме…2/ C!%"еде…/ " C%л…%м “%-
%2"е2“2",, “ d,!е*2,"%L e"!%CеL“*%г% q%"е2= 
(The European Council Directive 86/609/EEC) 
C% “%Kлюде…,ю .2,че“*,. C!,…ц,C%" " !=K%2е “ 
л=K%!=2%!…/м, ›,"%2…/м, , %д%K!е…/ л%*=ль-
…/м .2,че“*,м *%м,2е2%м C!, tcamr &h}l[. 
dл  C%л3че…,  “%л,д…/. %C3.%леL м/ш=м C%д-
*%›…% ,…%*3л,!%"=л, " %Kл=“2ь “C,…/ 0,2 мл, 
(2×105) *ле2%* “=!*%м/ 37. j%…2!%ль…/е ›,-
"%2…/е C%л3ч=л, ,…Aе*ц,ю ,ƒ%2%…,че“*%г% !=“-
2"%!= …=2!,  .л%!,д=. jле2*, м/ш,…%L “=!*%м/ 
37 K/л, люKеƒ…% C!ед%“2="ле…/ C!%-е““%!%м 
p.h. “*3K%"“*%L (lmhnh ,м. cе!це…=), ,. 
C=““,!%"=л, " =“ц,2…%L -%!ме …= Kе“C%!%д…/. 
м/ш=.. 

)е!еƒ 9 , 14 “32%* C%“ле ""еде…,  %C3.%ле-
"/. *ле2%* ›,"%2…/м C!, д%“2,›е…,, %KAем= 
%C3.%л, 2$3 мм "…32!ь %C3.%л, ""%д,л, 50 м*л 
“3“Cе…ƒ,, ›,"/. S. pyogenes " *%…це…2!=ц,, 106 

K=*2е!,L/мл. )е!еƒ 10 д…еL C%“ле …=ч=л= лече…,  
%C3.%л, ,ƒме! л, " д"3. "ƒ=,м…% Cе!Cе…д,*3л !-
…/. …=C!="ле…, . , "/ч,“л л, “!ед…,L д,=ме2! 
%C3.%л, C% -%!м3ле: 

, 
где a # …=,K%льш,L, b # …=,ме…ьш,L !=ƒ-

ме! %C3.%л,, = 1 # 2%л?,…= *%›…%L “*л=д*,, 
мм. o%“ле .2%г% C!%"%д,л“  3че2 "/›,"=ем%“2, 
м/шеL (!,“. 1). 

a=*2е!,,. x2=мм Streptococcus pyogenes 
“е!%2,C= l49, %K%ƒ…=че……/L *=* M49-16, K/л 
C%л3че… ,ƒ *%лле*ц,, n*л=.%м“*%г% 3…,"е!“,2е-
2= (qx`). d=……/L ш2=мм “ ,…=*2,",!%"=……/м 
ге…%м =!г,…,…де,м,…=ƒ/, %K%ƒ…=че……/L *=* M49-
16delAD, K/л !=…ее C%л3че… " .%де ,““лед%"=…,  
}.`. q2=!,*%"%L , “%="2. [19]. q2!еC2%*%**, "/-
!=?,"=л, 18 ч " “!еде Todd$Hewitt, “%де!›=?еL 
0,5% д!%››е"%г% .*“2!=*2=, C!, 37%q. 

nце…*= ц,2%2%*“,че“*%L =*2,"…%“2, 
“2!еC2%*%**%" in vitro. bл, …,е “2!еC2%*%*-
*%" …= *3ль23!3 Cе!е","=ем%L %C3.%ле"%L 2*=…, 
,ƒ3ч=л, in vitro …= *3ль23!е *ле2%* геC=2%м/ 
м/шеL 22= ,ƒ *%лле*ц,, tcar &h…“2,232 ц,-
2%л%г,, p`m[. jле2*, .!=…,л, " ƒ=м%!%›е……%м 
“%“2% …,, C!, $700q " “!еде &hгл= M[, “%де!-
›=?еL 0,6 мг/мл гл32=м,…=, 0,1 мг/мл ге…2=м,-
ц,…=, 25% FCS , 10% DMSO. p=ƒм%!=›,"=л, 
…= "%д …%L K=…е C!, 2емCе!=23!е 370q, “лег*= 
C%меш,"= . g=2ем *ле2*, %“=›д=л, " це…2!,-
-3ге C!, 800 g " 2ече…,е 5 м,…. 0е…2!,-3г=2 
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o!, ""еде…,, " %C3.%ль “2!еC2%*%**%", 
…е C!%д3ц,!3ю?,. =!г,…,…де,м,…=ƒ3 (M49-
16delAD), =…=л%г,ч…/. .--е*2%" …е …=Kлюд=-
л%“ь. p=ƒме! %C3.%л, " г!3CCе м/шеL, *%2%-
!/м ""%д,л, “3“Cе…ƒ,ю м32=…2…/. “2!еC2%*%*-
*%", K/л K%льше, чем C!, ""еде…,, ,“.%д…%г% 
ш2=мм= “2!еC2%*%**%" (!,“. 2). n д%“2%"е!…%-
“2, .2%г% “",де2ель“2"3ю2 !еƒ3ль2=2/ =…=л,ƒ= 
*%…2!=“2= ме›д3 д=……/м, г!3CC=м, (p<0,05), 
= 2=*›е %2“32“2",е д%“2%"е!…%г% *%…2!=“2= 
ме›д3 г!3CC%L м/шеL, C%л3ч,"ш,. ш2=мм 
“2!еC2%*%**= M49-16delAD, , *%…2!%ль…%L 
г!3CC%L (p=0,79). l32=ц,  " %Kл=“2, ге…= 
`d C!,"ел= * C%2е!е “C%“%K…%“2, * “…,›е…,ю 
“ме!2…%“2, 3 м/шеL “ %C3.%лью (!,“. 3). 

qме!2…%“2ь " г!3CCе м/шеL, *%2%!/м ""%-
д,л“  “2!еC2%*%** Kеƒ =!г,…,…де,м,…=ƒ/, 
K/л= “3?е“2"е……% "/ше, чем " г!3CCе “ …е,ƒ-
ме…е……/м “2!еC2%*%**%м, ч2% C%д2"е!›д=е2“  
*!,2е!,ем j%*“= (p=0,0022) , cе.=…=$b,л-
*%*“%…= (p=0,0142). b 2% ›е "!ем  “ме!2…%“2ь 
" д=……%L г!3CCе “3?е“2"е……% …е %2л,ч=л=“ь %2 
C%*=ƒ=2елеL " *%…2!%ль…%L г!3CCе.

o%л3че……/е !еƒ3ль2=2/ C%ƒ"%л ю2 C!едC%-
л%›,2ь, ч2% =!г,…,де,м,…=ƒ= (`c)  "л е2“  
“3?е“2"е……/м .леме…2%м " “л%›…%м ме.=…,ƒме 
C!%2,"%%C3.%ле"%г% деL“2",  “2!еC2%*%**%". 
`c  "л е2“  %д…,м ,ƒ "=›…еLш,. -е!ме…2%", 
%Kе“Cеч,"=ю?,. "…ед!е…,е “2!еC2%*%**= " %!-
г=…,ƒм .%ƒ ,…= , ег% 3“2%Lч,"%“2ь " …ем [13, 
14]. o%"/ше……=  C%2!еK…%“2ь , ƒ=",“,м%“2ь 
%2 =!г,…,…=  "л е2“  &=.,лле“%"%L C 2%L[ 
м…%г,. ",д%" !=*%"/. %C3.%леL, "*люч=  ме-
л=…%м/, геC=2%*ле2%ч…/е *=!ц,…%м/, меƒ%2е-
л,%м/, %C3.%л, C!%“2=2/ , мел*%*ле2%ч…%г% 
!=*= лег*,. [11]. }2% дел=е2 C!еC=!=2/, C!е-
C 2“2"3ю?,е 32,л,ƒ=ц,, =!г,…,…= %C3.%ле-
"/м, *ле2*=м,, , " ч=“2…%“2, =!г,…,…де,м,-
…=ƒ3 “2!еC2%*%**%", Cе!“Cе*2,"…/м, “ 2%ч*, 
ƒ!е…,  …%"/. C!%2,"%%C3.%ле"/. “!ед“2" 
[15$17]. `!г,…,…, д%K="л ем/L " *3ль23!3 
.…д%2ел,=ль…/. *ле2%*, "%““2=…="л,"=л ,. 

C!%л,-е!=ц,ю, м,г!=ц,ю, =дгеƒ,ю , ме2=K%-
л,ƒм, C%д="ле……/е `d, “%де!›=?еL“  " C!ед-
"=!,2ель…% "…е“е……%м " *3ль23!3 “3Cе!…=2=…2е 
!=ƒ!3ше……/. S. pyogenes M22 [18], = 2=*›е 
ш2=мм= M49-16delAD, де-е*2…%г% C% “C%“%K-
…%“2, C!%д3ц,!%"=2ь `d [19]. q2%ль м…%›е-
“2"е……/е -,ƒ,%л%г,че“*,е .--е*2/ =!г,…,…-
де,м,…=ƒ/ дел=ю2 д=……/L -е!ме…2 *!=L…е 
Cе!“Cе*2,"…/м C!%2,"%!=*%"/м C!еC=!=2%м 
[20]. o%л3че……/е "Cе!"/е !еƒ3ль2=2/ =…=л,ƒ= 
C!%2,"%%C3.%ле"%L =*2,"…%“2, ш2=мм= “2!еC-
2%*%**%" M49-16delAD 2=*›е “",де2ель“2"3-
ю2 " C%льƒ3 ƒ…=ч,м%“2, `d “2!еC2%*%**%" 
" д=……%м -е…%ме…е.

nд…=*% …=,K%лее "е!% 2…%, ч2% C!%2,"%-
%C3.%ле"%е деL“2",е “2!еC2%*%**%" …е ,“че!-
C/"=е2“  =!г,…,…де,м,…=ƒ%L. Š!3д…% C!едC%-
л%›,2ь, ч2% м…%›е“2"е……/е ,мм3…%л%г,че“*, 
C%д2"е!›де……/е C!%2,"%%C3.%ле"/е .--е*2/, 
C%л3че……/е “ C!,ме…е…,ем 2е!м%,…=*2,",!%-
"=……/. ,л, &3K,2/.[ Cе…,ц,лл,…%м “2!еC-
2%*%**%", K/л, %K3“л%"ле…/ ,“*люч,2ель…% 
%“2=2%ч…/м, *%л,че“2"=м, `d " %K!=ƒц=. 
nj-432 ,л, "=*ц,…/ j%ле . m=,K%лее "е-
!% 2…%, ч2% K%лее "/!=›е……=  =…2,%C3.%ле-
"=  =*2,"…%“2ь ›,"/. K=*2е!,L C% “!="…е…,ю 
“ ,…=*2,",!%"=……/м, K=*2е!, м, %K3“л%"ле…= 
,. “C%“%K…%“2ью C!%д3ц,!%"=2ь цел/L *%м-
Cле*“ C!%д3*2%", "*люч=ю?,. C%м,м% `d 
2%*“,…/ , “2!еC2%л,ƒ,…/ [21]. b люK%м “л3-
ч=е %K…=!3›е……/е C!, ,ƒ3че…,, м32=…2= C% 
ге…3 =!г,…,…де,м,…=ƒ/ -е…%ме…/ C%ƒ"%л ю2 
!=““м=2!,"=2ь д=……/L -е!ме…2 *=* Cе!“Cе*-
2,"…/L %KAе*2 C!, “%ƒд=…,, …%"/. C!%2,"%-
%C3.%ле"/. C!еC=!=2%".

Çàêëþ÷åíèå. Streptococcus pyogenes “е!%2,-
C= l49 %Kл=д=ю2 C!%2,"%%C3.%ле"%L =*2,"…%-
“2ью " %2…%ше…,, *ле2%* геC=2%м/ м/шеL 22= 
, “=!*%м/ M37. o!%2,"%%C3.%ле"=  =*2,"-
…%“2ь “" ƒ=…= “ C!%д3*ц,еL д=……/м, м,*!%-
%!г=…,ƒм=м, =!ге…,…де,м,…=ƒ/.
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Ñ ÝÊÑÒÐÀÃÅÍÈÒÀËÜÍÎÉ ÏÀÒÎËÎÃÈÅÉ
Ì.Í. Àâäååâ 

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%““,  

TECHNOLOGIES OF ECOLOGICAL REHABILITATION 
AT THE PREVENTION OF HYPOGALACTIA AT PREGNANT WOMEN 

WITH EXTRAGENITAL PATHOLOGY
M.N. Avdeev.

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

I l.m. `"дее", 2017 г. 

0елью ,““лед%"=…,  K/л= !=ƒ!=K%2*= “2!=2ег,, "%““2=…%",2ель…%г% лече…,  =…ем,, Kе!еме……/. " 
.%де *%мK,…,!%"=……%г% C!,ме…е…,  “%"!еме……/. ме2%д%" =CC=!=2…%L -,ƒ,%2е!=C,, , C!,!%д…/. ле-
чеK…/. -,ƒ,че“*,. -=*2%!%", .=!=*2е!…/. дл  !е*!е=ц,%……%L ƒ%…/ *3!%!2= q%ч,. nK“лед%"=…/ 
247 ›е…?,…, ,ƒ *%2%!/. 161 “%“2=",л= %“…%"…3ю г!3CC3. b %“…%"…%L г!3CCе C!%"еде…% ,““лед%"=…,е 
!е=K,л,2=ц,%……%L .--е*2,"…%“2, *%мCле*“…%г% C!,ме…е…,  2=л=““%2е!=C,,, лечеK…%L -,ƒ*3ль23!/, 
C,2ье"%г% !е›,м= C!,ем= лечеK…%L м,…е!=ль…%L "%д/ &k=ƒ=!е"“*=  целеK…= [, …%!м%K=!,че“*%L 
г,C%*“,2е!=C,,, 2!=…“*!=…,=ль…%L .ле*2!%“2,м3л ц,,, " *%мCле*“е “ …,ƒ*%д%ƒ%"%L -=!м=*%2е!=C,еL 
, ме2%д=м, .…д%.*%л%г,че“*%L !е=K,л,2=ц,, C% kе",…3$a/*%"3. b !еƒ3ль2=2е !=ƒ!=K%2=… , =C!%K,-
!%"=… *%мCле*“…/L ме2%д .*%л%г,че“*%L !е=K,л,2=ц,, Kе!еме……/. “ =…ем,че“*,м “,…д!%м%м лег*%L 
, “!ед…еL “2еCе…, "/!=›е……%“2, o!,ме…е…,е .2%г% %Kе“Cеч,л% K%лее Kл=г%C!, 2…3ю д,…=м,*3 C%*=-
ƒ=2елеL C“,.%"еге2=2,"…%г% “2=23“=, ч2% C%д2"е!›д=л%“ь C%"/ше…,ем ч,“л= Kе!еме……/. “ 3“2%Lч,"/м 
C“,.%.м%ц,%…=ль…/м “%“2% …,ем , “ лег*,м, -%!м=м, =“2е…%…е"!%2,че“*%г% “,…д!%м=. q%че2=…,е 
*3!“%" Š}q , mcŠ %Kе“Cеч,л% “2=2,“2,че“*, д%“2%"е!…3ю C%ƒ,2,"…3ю д,…=м,*3 гем=2%л%г,че-
“*,. C%*=ƒ=2елеL, C%д2"е!›де……3ю C%"/ше…,ем 3!%"…  .!,2!%ц,2%" C!, лег*%L , “!ед…еL “2еCе… . 
fd`. g=*люче…,е: *%мK,…,!%"=……%е C!,ме…е…,е …%!м%K=!,че“*%L г,C%*“,2е!=C,, , 2!=…“*!=…,=ль-
…%L .ле*2!%…еL!%“2,м3л ц,, " *%мCле*“е “ лечеK…%L -,ƒ*3ль23!%L, 2=л=““%2е!=C,еL, !=ц,%…=ль…/м 
, -3…*ц,%…=ль…/м C,2=…,ем, ме2%д=м, .…д%.*%л%г,че“*%L !е=K,л,2=ц,,, C,2ье"/м !е›,м%м C!,ем= 
C!,!%д…%L м,…е!=ль…%L "%д/ &k=ƒ=!е"“*=  целеK…= [ C%"/ш=е2 .--е*2,"…%“2ь !е=K,л,2=ц,, 3 Kе-
!еме……/. “ fd` " 3“л%", . “=…=2%!…%-*3!%!2…%г% лече…, . 
Êëþ÷åâûå ñëîâà: .*%л%г,че“*=  !е=K,л,2=ц, , .*“2!=ге…,2=ль…=  C=2%л%г,  Kе!еме……/., =…ем, 

The purpose is development of the strategy of the remedial treatment of anemia of pregnant women during 
the combined application of contemporary methods of the equipment operating physiotherapy and the natural 
medical physical factors that are characteristic for the recreation area of the Sochi health resort. Materials 
and methods: 247 women have been examined, from them 161 patients belonged to the main group. In the 
main group the examination of the rehabilitation efficiency of the complex application of the thalassotherapy 
has been performed, as well as the medical gymnastics, water consumption schedule of consumption of 
the medicinal mineral water &Lazarevskaya tselebnaya (curative)[, normobaric hypoxic therapy, transcranial 
electrical stimulation, in conjunction with low-dose medicamentous therapy and methods of endoecological 
rehabilitation proposed by Levin and Bykov. Results: the complex method of the ecological rehabilitation of 
pregnant women suffering with the anemic syndrome of mild and medium intensity has been developed and 
approved. The application of methods secured the more favourable dynamics of values of the psychovegeta-

ÊËÈÍÈ×ÅÑÊÀß ÏÐÀÊÒÈÊÀ
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tive status that has been confirmed with the increase of the number of pregnant women who has the stable 
psychoemotional condition and light forms of the astheno-neurotic syndrome. The combination of courses of 
cranial electrotherapy stimulation and normobaric hypoxic therapy assured the statistically trustworthy positive 
dynamics of hematologic values that was confirmed through the increase of the level of erythrocytes at the 
light and middle degrees of the iron deficiency anemia. Opinion: the combined application of the normobaric 
hypoxic therapy and the cranial electrotherapy stimulation in conjunction with the medical gymnastics, thalas-
sotherapy, rational and functional food consumption, methods of endoecological rehabilitation, water consump-
tion schedule of consumption of the natural mineral water &Lazarevskaya tselebnaya (curative)[ increases the 
efficiency of rehabilitation of pregnant women suffering with iron deficiency anemia under conditions of the 
sanatorium-resort therapy. 
Key words: еcological rehabilitation, extragenital pathology of pregnant women, anemia

}…д%.*%л%г,че“*=  
!е=K,л,2=ц,  C% kе",…3$

a/*%"3 (*%!!е*ц,  
д,“K,%ƒ=, д,“.леме…2%ƒ%")

Š!=…“*!=…,=ль…=  
.ле*2!%“2,м3л ц,  

(10 “е=…“%" C% 30 м,…)

m%!м%K=!,че“*=  
г,C%*“,2е!=C,  

(10 “е=…“%" C% 45$55 м,…)

o,2ье"%L !е›,м 
C!,ем= г=л%ге…-

“%де!›=?еL лечеK-
…%L м,…е!=ль…%L 

"%д/ &k=ƒ=!е"“*=  
целеK…= [ 

oе!“%…,-,ц,!%"=……=  “,“2ем= 
лече…,  fd` , *%мCле*“…%L 
C“,.%-,ƒ,че“*%L C!%-,л=*2,*, 

=*3ше!“*%L 
, Cе!,…=2=ль…%L C=2%л%г,,

tе!!%2е!=C, , 
“%C32“2"3ю?=  
…,ƒ*%д%ƒ%"=  

-=!м=*%2е!=C,  
, -,2%2е!=C, 

p=ц,%…=ль…=  д,е2%2е!=C, 
j%мCле*“/ *л,м=2%- , 2=л=““%2е!=C,,, 

= 2=*›е лечеK…%L -,ƒ*3ль23!/ 
" “%%2"е2“2",, “% “!%*=м, ге“2=ц,,

Ñõåìà. o%“2% ……/е , Cе!еме……/е “%“2="л ю?,е “,“2ем/ .*%л%г,че“*%L !е=K,л,2=ц,, fd` 3 Kе!еме……/..

Ââåäåíèå. }*“2!=ге…,2=ль…=  C=2%л%г,  3 Kе-
!еме……/. “ег%д…  C!е"=л,!3е2 …=д д!3г,м, C!,ч,-
…=м, м=2е!,…“*%L “ме!2…%“2,, ч2% C!ед%C!едел е2 
=*23=ль…%“2ь C!%д%л›е…,  C%,“*= ме2%д%" C!%-
-,л=*2,*, , лече…,  д=……/. ƒ=K%ле"=…,L. q!ед, 
…,. ›елеƒ%де-,ц,2…=  =…ем,  (fd`) “2%,2 …= 
Cе!"%м ме“2е, д%“2,г=  ч=“2%2/ 27$47%  “л3ч=е" 
" !=ƒл,ч…/. !ег,%…=. p%““,,, = " %2дель…/. !е-
г,%…=. м,!= (qе"е!…=  `-!,*=, q!ед…   `ƒ, , 
a=…гл=деш, h…д, ) # 80% “л3ч=е". o!, .2%м 
…= ее -%…е “3?е“2"е……% "%ƒ!=“2=е2 ч=“2%2= =*3-
ше!“*%L , Cе!,…=2=ль…%L C=2%л%г,,, 3"ел,ч,"=-
е2“  д%л  *е“=!е"/. “ече…,L, “…,›=ю2“  3!%"е…ь 
ƒд%!%"ь  …%"%!%›де……/., *=че“2"% , C!%д%л›,-
2ель…%“2ь Cе!,%д= л=*2=ц,,. 

rч,2/"=  м3ль2,-=*2%!…%“2ь .2,%C=2%ге…е-
ƒ= fd` 3 Kе!еме……/., "*люч=ю?ег% "ƒ=,м…% 
%2 г%?=ю?ее "л, …,е =…2!%C%ге……/., .*%л%г,че-
“*,., “%ц,=ль…%-.*%…%м,че“*,. , “%ц,%*3ль23!-
…/. -=*2%!%", %“…%"…/м, "е*2%!=м, "%ƒдеL“2",  

2е.…%л%г,L !е=K,л,2=ц,, " Cе!,%д ге“2=ц,, K/л, 
"/K!=…/: “%“2% …,е C“,.%"еге2=2,"…%г% “2=23“=, 
*%!!е*ц,  де-,ц,2= ›елеƒ= , д,“K=л=…“ м=*!%- , 
м,*!%.леме…2%", %C2,м,ƒ=ц,  *%мCле*“= ƒ=?,2…%-
C!,“C%“%K,2ель…/. ме.=…,ƒм%" г%ме%“2=ƒ=, "*лю-
ч=ю?,. .!,2!%C%.ƒ , %Kме… ›елеƒ=.

Öåëü èññëåäîâàíèÿ: %K%“…%"=…,е , !=ƒ!=K%2-
*= “2!=2ег,, C!%-,л=*2,*, , "%““2=…%",2ель…%г% 
лече…,  =…ем,, Kе!еме……/., %“…%"=……%L …= *%м-
K,…,!%"=……%м C!,ме…е…,, “%"!еме……/. ме2%д%" 
=CC=!=2…%L -,ƒ,%2е!=C,, , C!,!%д…/. лечеK…/. 
-,ƒ,че“*,. -=*2%!%", .=!=*2е!…/. дл  !е*!е=ц,-
%……%L ƒ%…/ *3!%!2= q%ч,. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. nK-
“лед%"=…/ 247 ›е…?,…, ,ƒ *%2%!/. 161 C=ц,-
е…2*= (%“…%"…=  г!3CC=) C!%.%д,л= *%мCле*“…3ю 
C!%-,л=*2,*3 , д,--е!е…ц,!%"=……%е лече…,е 
fd` Kе!еме……/., *%2%!/е …=! д3 “ …,ƒ*%д%-
ƒ%"%L -=!м=*%2е!=C,еL "*люч=л, C!,ме…е…,е 
2е.…%л%г,L "%““2=…%",2ель…%L мед,ц,…/ " ",де 
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Š=Kл,ц= 5
Äèíàìèêà ïîêàçàòåëåé îáìåíà æåëåçà ó áåðåìåííûõ îñíîâíîé ãðóïïû ñ ó÷åòîì âèäà 

è èíòåíñèâíîñòè ôèçèîòåðàïåâòè÷åñêîãî âîçäåéñòâèÿ 

hƒ3ч=ем/е C%*=ƒ=2ел, 
%Kме…= ›елеƒ= 

(!е-е!е…2…/е ƒ…=че…,  
3 ƒд%!%"/. Kе!еме……/.)

n“…%"…=  г!3CC= (n=161)
Kе!еме……/е “ =…е -
м,еL лег*%L “2е-
Cе…,, C%л3ч="ш,е 
Š}q (n=44)

Kе!еме……/е “ =…е-
м,еL лег*%L “2еCе…,, 
C%л3ч="ш,е Š}q 
, mcŠ (n=41)

Kе!еме……/е 
“ =…ем,еL “!ед…еL 
“2еCе…,, C%л3ч="ш,е 

Š}q, (n=41)

Kе!еме……/е “ =…ем,еL 
“!ед…еL “2еCе…,, 

C%л3ч="ш,е Š}q , 
mcŠ (n=35)

q/"%!%2%ч…%е ›елеƒ% 
(14,3$21,5 м*м%ль/л)

11,6@0,98
18,2@1,48*

10,8@0,98
19,2@1,48*

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

8,9@1,77
17,7@1,24*

Š!=…“-е!!,… 
(2$4  г/л)

3,41@0,28
3,48@0,17

3,45@0,34
3,67@0,14

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

3,62@0,25
3,78@0,17

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

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

87,5@1,85
60,5@1,34*

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

94,8@1,87
67,3@1,56**

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

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

76,5@0,68
48,1@2,43*

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

84,6@0,48
43,1@2,42**

tе!!,2,… 
(12$150 м*г/л)

10,91@0,18
31,77@5,48**

10,91@0,18
36,91@4,23**

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

9,85@0,08
28,85@2,37**

j%.--,ц,е…2 …=“/?е-
…,  2!=…“-е!!,…= 

12,5@0,91%
26,5@2,94%**

12,5@0,91%
31,5@2,94%**

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

10,2@0,97%
26,2@1,97%**

Ïðèìå÷àíèå: " ƒ…=ме…=2еле # !еƒ3ль2=2/ д% лече…, , " ч,“л,2еле # C%“ле лече…, ; * p<0,05; ** p<0,01.

Çàêëþ÷åíèå. j%мK,…,!%"=……%е C!,ме…е…,е 
…%!м%K=!,че“*%L г,C%*“,2е!=C,, , 2!=…“*!=…,-
=ль…%L .ле*2!%…еL!%“2,м3л ц,, " *%мCле*“е “ 
лечеK…%L -,ƒ*3ль23!%L, 2=л=““%2е!=C,еL, !=ц,-
%…=ль…/м , -3…*ц,%…=ль…/м C,2=…,ем, ме2%д=-

м, .…д%.*%л%г,че“*%L !е=K,л,2=ц,,, C,2ье"/м 
!е›,м%м C!,ем= C!,!%д…%L м,…е!=ль…%L "%д/ 
&k=ƒ=!е"“*=  целеK…= [ C%"/ш=е2 .--е*2,"-
…%“2ь !е=K,л,2=ц,, 3 Kе!еме……/. “ fd` " 3“-
л%", . “=…=2%!…%-*3!%!2…%г% лече…, . 
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ÂÊËÀÄ ÀÊÀÄÅÌÈÊÀ ÐÀÍ, ÏÐÎÔÅÑÑÎÐÀ 
ÀËÅÊÑÀÍÄÐÀ ÀÍÈÑÈÌÎÂÈ×À ÑÊÎÐÎÌÖÀ 

Â ÌÈÐÎÂÓÞ ÍÅÂÐÎËÎÃÈÞ 
(ê 80-ëåòíåìó þáèëåþ)

28 м=!2= 2017 г%д= ,“C%л…,л%“ь 80 ле2 
“% д…  !%›де…,  "/д=ю?ег%“  …е"!%л%г= # 
ƒ="ед3ю?ег% *=-ед!%L …е"!%л%г,, , …еL!%-
.,!3!г,, “ *л,…,*%L oе!"%г% q=…*2-oе2е!-
K3!г“*%г% г%“3д=!“2"е……%г% мед,ц,…“*%г% 
3…,"е!“,2е2= ,ме…, =*=дем,*= h.o. o="-
л%"=, =*=дем,*= p%““,L“*%L =*=дем,, …=3*, 
ƒ=“л3›е……%г% де 2ел  …=3*, pt, C!%-е“-
“%!=, д%*2%!= мед,ц,…“*,. …=3* `ле*“=…-
д!= `…,“,м%",ч= q*%!%мц=. n… !%д,л“  
…= r*!=,…е, " “. `…=“2=“ье"*= p%ме…“*%г% 
!-…= q3м“*%L %Kл=“2, " *!е“2ь …“*%L “емье. 
b 1951 г. ̀ ле*“=…д! ̀ …,“,м%",ч “ C%."=ль-
…%L г!=м%2%L ƒ=*%…ч,л `!2%C%л%2“*3ю “е-
м,ле2…юю ш*%л3 , C%“23C,л " q3м“*3ю 
-ельдше!“*%-=*3ше!“*3ю ш*%л3, *%2%!3ю 
%*%…ч,л “ %2л,ч,ем. b 1954 г. `ле*“=…д! 
`…,“,м%",ч K/л ƒ=ч,“ле… …= лечеK…/L -=-
*3ль2е2 1-г% kе…,…г!=д“*%г% мед,ц,…“*%г% 
,…“2,232= ,м. =*=д. h.o. o="л%"=. o%“ле 
ег% %*%…ч=…,  " 1960 г. %… K/л C!,… 2 " 
*л,…,че“*3ю %!д,…=23!3 …= *=-ед!3 …е!"-
…/. K%леƒ…еL, *%2%!%L !3*%"%д,л C!%-е“-

“%! d.j. a%г%!%д,…“*,L. g="е!ш," %K3че-
…,е " *л,…,че“*%L %!д,…=23!е, " 1962 г. 
`.` q*%!%мец K/л …=C!="ле… …= !=K%23 
"!=ч%м-…е"!%л%г%м " j!=“…% !“*.

b *%…це 1964 г. C%“23C,л " =“C,!=…23!3 
…= 23 ›е *=-ед!3. b 1967 г. `ле*“=…д! 
`…,“,м%",ч ƒ=?,2,л *=…д,д=2“*3ю д,“-
“е!2=ц,ю …= 2ем3 &jл,…,*= ,шем,че“*,. 
“%“2% …,L " C% “…,ч…%-*!е“2ц%"/. “егме…-
2=. “C,……%г% м%ƒг=[ , K/л C!,… 2 …= !=K%-
23 =““,“2е…2%м *=-ед!/. b 1973 г. 2=*›е 
3“Cеш…% ƒ=?,2,л д%*2%!“*3ю д,““е!2=ц,ю 
…= 2ем3 &hшем,че“*,L “C,…=ль…/L ,…-
“3ль2 (*л,…,че“*%е , .*“Cе!,ме…2=ль…%е 
,““лед%"=…,е)[. b 2ече…,е Cе!"/. “ем, ле2 
C!еC%д="=2ель“*%L !=K%2/ …= *=-ед!е C!%-
шел C32ь “2=…%"ле…,  %2 =““,“2е…2=, д%це…-
2= д% C!%-е““%!= , ƒ="ед3ю?ег% *=-ед!%L. 
a%лее 40 ле2 `ле*“=…д! `…,“,м%",ч "%ƒ-
гл="л е2 .23 *=-ед!3. n… “%ƒд=л ƒ=меч=-
2ель…/L *%лле*2,", “C%“%K…/L !еш=2ь !=ƒ-
…%%K!=ƒ…/е *л,…,че“*,е , …=3ч…/е ƒ=д=ч, 
…е"!%л%г,,. 

ÞÁÈËÅÉ
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b 1977 г. ,ƒд=л &p3*%"%д“2"% * C!=*2,-
че“*,м ƒ=… 2, м " *л,…,*е …е!"…/. K%леƒ-
…еL[, " 1989 г. # &Š%C,че“*=  д,=г…%“2,*= 
ƒ=K%ле"=…,L …е!"…%L “,“2ем/[. b 2005 г. 
K/л "/C3?е… 3чеK…,* &mе!"…/е K%леƒ…,[, 
*%2%!/L C%льƒ3е2“  K%льш%L C%C3л !…%-
“2ью, C%дг%2%"ле…% %че!ед…%е 10-е ,ƒд=…,е. 

`ле*“=…д! ̀ …,“,м%",ч “ K%льш%L ƒ=K%2%L 
%2…%“,2“  * ,“2%!,, !3*%"%д,м%L ,м *=-ед!/. 
b 2012 г. K/л= “%ƒд=…= мем%!,=ль…=  “е!,  
&o!%-е““%! b.l. aе.2е!е" , …=ше "!ем [, 
,ƒд=…= *…,г= &o!%-е““%! l.o. m,*,2,… , 
…=ше "!ем [, &o!%-е““%! e.k. bе…де!%",ч , 
…=ше "!ем [; * 115-ле2,ю “% д…  !%›де…,  # 
&o!%-е““%! d.j. a%г%!%д,…“*,L , …=ше 
"!ем [. o 2=  *…,г= C%“" ?е…= 100-ле2,ю 
*=-ед!/ …е!"…/. K%леƒ…еL, 90-ле2,ю “% 
д…  !%›де…,  C!%-е““%!= `!*=д,  h"=…%-
",ч= x"=!е"=. 

b 1995 г. `ле*“=…д! `…,“,м%",ч K/л 
,ƒK!=… чле…%м-*%!!е“C%…де…2%м p`lm, = 
" 2002 г. # =*=дем,*%м p`lm (p`m). 
o!, ег% =*2,"…%м 3ч=“2,, “%ƒд=…= %2-
ече“2"е……=  ш*%л= м=…3=ль…%L мед,ц,…/ " 
p%““,,, %… K/л C!еƒ,де…2%м b“е!%““,L“*%L 
=““%ц,=ц,, м=…3=ль…%L мед,ц,…/ “ 1997 
C% 2005 г., “ 2005 г.  "л е2“  ее C%че2…/м 
C!еƒ,де…2%м. hм “%ƒд=…= %д…= ,ƒ "ед3-
?,. ш*%л …е"!%л%г,, p%““,,, C%дг%2%"ле…% 
K%лее 2/“ ч, …е"!%л%г%", C%д ег% …=3ч…/м 
!3*%"%д“2"%м ƒ=?,?е…% K%лее 70 *=…д,-
д=2“*,. , 25 д%*2%!“*,. д,““е!2=ц,L. n… 
%C3Kл,*%"=л K%лее 2/“ ч, …=3ч…/. !=K%2, 
"*люч=  40 м%…%г!=-,L, 3чеK…,*%" , !3-
*%"%д“2".

o!, ег% 3ч=“2,, 3“2=…%"ле…/ , !=“ш,!е-
…/ *%…2=*2/ “ …е"!%л%г,че“*,м, %K?е“2"=-
м, “2!=… qmc, e"!%C/, ̀ ме!,*,. b 1999 г. 
C%д !3*%"%д“2"%м e.h. c3“е"=, b.h. q*"%!-
ц%"%L , `.`. q*%!%мц= K/л= “%ƒд=…= m=-
ц,%…=ль…=  =““%ц,=ц,  C% K%!ьKе “ ,…“3ль-
2%м (m`ah). 

b 2015 г. ̀ .`. q*%!%мец "%ƒгл=",л "…%"ь 
m=3ч…%-,““лед%"=2ель“*,L ,…“2,232 …е"!%-
л%г,, oqoKclr ,м. =*=д. h.o. o="л%"=. 

o!, C%дде!›*е =дм,…,“2!=ц,, г%!%д= , ег% 
=*2,"…%м 3ч=“2,, %!г=…,ƒ%"=…/ =…г,%…е"-
!%л%г,че“*,е це…2!/ C% лече…,ю C=ц,е…2%" 
“ ,…“3ль2=м,, = " 2011 г. %!г=…,ƒ%"=… c%-
!%д“*%L 0е…2! !=““е ……%г% “*ле!%ƒ=.

`ле*“=…д! ̀ …,“,м%",ч  "л е2“  Cе!"/м 
ƒ=ме“2,2елем C!ед“ед=2ел  b“е!%““,L“*%г% 
%K?е“2"= …е"!%л%г%", чле…%м !ед*%ллег,L 
м…%г,. ›3!…=л%": &f3!…=л …е"!%л%г,, , 
C“,.,=2!,, ,м. q.q. j%!“=*%"=[, &Stroke. 
p%““,L“*%е ,ƒд=…,е[, &mе"!%л%г,че“*,L 
›3!…=л[ , д!.

b 1993 г. `.`. q*%!%мц3 C!,“"%е…% 
C%че2…%е ƒ"=…,е &g=“л3›е……/L де 2ель 
…=3*, pt[, " 1997 г. # &o%че2…/L !=-
K%2…,* "/“шег% %K!=ƒ%"=…,  p%““,,[. n… 
%2мече… м…%г,м, мед=л м, , "ед%м“2"е…-
…/м, …=г!=д=м,. 

`ле*“=…д! `…,“,м%",ч ,ƒK!=… чле…%м 
cе!м=…“*%г% %K?е“2"= …е"!%л%г%", o%че2-
…/м чле…%м j%!%ле"“*%г% мед,ц,…“*%г% 
%K?е“2"= bел,*%K!,2=…,,, ! д= *%м,2е2%" 
e"!%CеL“*%L , b“ем,!…%L tеде!=ц,, …е-
"!%л%г%". b jемK!,д›е ем3 C!,“"%е…% C%-
че2…%е ƒ"=…,е &mе"!%л%г XX “2%ле2, [, 
&)ел%"е* г%д=[ (1997). b 2012 г. %… K/л 
,ƒK!=… C%че2…/м д%*2%!%м oqoKclr 
,м. =*=д. h.o. o="л%"=.

`*=дем,* `.`. q*%!%мец =*2,"…% 
ƒ=…,м=е2“  Kл=г%2"%!,2ель…%L де 2ель…%“2ью. 
b 1994 г. %… %!г=…,ƒ%"=л C!ем,=ль…/е -%…-
д/ дл  %2л,ч…,*%" `…=“2=“ье"“*%L “!ед…еL 
ш*%л/, " 1997 г. #  q3м“*%г% мед,-
ц,…“*%г% 3ч,л,?=, = 2=*›е " q=…*2-oе-
2е!K3!г“*%м г%“3д=!“2"е……%м мед,ц,…“*%м 
3…,"е!“,2е2е ,м. =*=д. h.o. o="л%"= дл  
м%л%д/. 3че…/. # ƒ= …=3ч…/е !=K%2/ 
" %Kл=“2, …е"!%л%г,,. 

`ле*“=…д!= `…,“,м%",ч= %*!3›=ю2 лю-
K ?,е , C!ед=……/е Kл,ƒ*,е люд,. b ег% 
K%льш%L “емье …= “ег%д…  3›е ,мее2“  8 
"!=чеL !=ƒ…/. “Cец,=ль…%“2еL.

fел=ем д%!%г%м3 юK,л !3, 3ч,2елю, 
д!3г3 , *%ллеге 2"%!че“*%г% д%лг%ле2,  , 
*!еC*%г% ƒд%!%"ь  …= м…%г,е ле2=!
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