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А""ОТА%ИЯ
Введение. В"#и%&'()( *+)*(,-* &./&0 и1 /"и2&)(( 3"-,45 6#и3и/ /"#78(/и0 #(6#&.7%,и+/&0 97/%'ии :7;3и/ и "--&'ии#7(,-* - 
,"%и:и -&-,&*/и*:и, %"% 2(-6)&.и(, <и6&<&/".и1: и 5#&/и3(-%и0 2&)(+&0 -и/.#&:. =(-:&,#* /" 6#&<#(-- 5и#7#<и3(-%и5 и +-6&-
:&<",()>/45 :(,&.и% )(3(/и*, 3"-,&," &-)&;/(/и0 — #('и.и+&+, <и.#&'()( и 6&+#(;.(/и* -&-7.и-,45 -,#7%,7# &-,"(,-* 1/"3и-
,()>/&0. ?%,7")>/&-,> /"-,&*@(0 #"2&,4 &27-)&+)(/" /(&25&.и:&-,>A <)72&%&<& "/")и1" и -и-,(:",и1"'ии -&+#(:(//45 ."//45 
& 5и#7#<и3(-%и5 :(,&."5 и .&6&)/и,()>/45 ,(5/&)&<и*5 6#и +"#и%&'()B%,&:ии .)* &6,и:и1"'ии #(17)>,",&+ )(3(/и* и -/и;(/и* 
3"-,&,4 &-)&;/(/и0.
Це(). C()>A ."//&<& &21&#" *+)*(,-* "/")и1 -&+#(:(//45 5и#7#<и3(-%и5 и +-6&:&<",()>/45 :(,&.и% )(3(/и* +"#и%&'()(, и5 +)и*-
/и* /" 7#&+(/> ,(-,&-,(#&/", 6"#":(,#4 -6(#:&<#"::4 и 2&)(+&0 -и/.#&:, " ,"%;( &6#(.()(/и( :(-," /&+45 ,(5/&)&<и0, ,"%и5 %"% 
:и%#&-D&66)(#, 9)7&#(-'(/,/"* "/<и&<#"9и* и 6#и:(/(/и( 6)"1:4, &2&<"@(//&0 ,#&:2&'и,":и (PRP), + %&:6)(%-/&0 ,(#"6ии +"-
#и%&'()(. В &21&#( 6#(.-,"+)(/4 #(17)>,",4 6&-)(./и5 и--)(.&+"/и0 и :(,"-"/")и1&+, 6&1+&)*A@и5 -9&#:7)и#&+",> "%,7")>/4( 
#(%&:(/."'ии .)* %)и/и3(-%&0 6#"%,и%и.
М+,е-и+(. и ме,од.. D)* 6&.<&,&+%и &21&#/&0 -,",>и 24) 6#&+(.(/ "/")и1 672)и%"'и0 1" 6&-)(./и( 6*,> )(, + 2"1"5 ."//45 
PubMed, Scopus, Web of Science и Google Scholar. E#и,(#и*:и &,2&#" *+)*)и-> &#и<и/")>/4( -,",>и, -и-,(:",и3(-%и( &21&#4 и 
:(,"-"/")и14, 6&-+*@(//4( 5и#7#<и3(-%&:7 )(3(/иA +"#и%&'()( и .&6&)/и,()>/4: +-6&:&<",()>/4: ,(5/&)&<и*:, ,"%и: %"% 
:и%#&5и#7#<и*, и/,#"&6(#"'и&//"* .&66)(#&<#"9и*, 9)7&#(-'(/,/"* "/<и&<#"9и* и и-6&)>1&+"/и( 6)"1:4, &2&<"@(//&0 ,#&:-
2&'и,":и (PRP). F173(/4 #(17)>,",4 и--)(.&+"/и0, &,#";"A@и5 +)и*/и( ."//45 :(,&.и% /" 7#&+(/> ,(-,&-,(#&/", 6&%"1",()и 
-6(#:",&<(/(1", +4#";(//&-,> 2&)(+&<& -и/.#&:", 3"-,&,7 &-)&;/(/и0 и 6&-)(&6(#"'и&//45 #('и.и+&+.
1е23(),+,.. ?/")и1 -&+#(:(//45 672)и%"'и0 6&%"1"), 3,& :и%#&5и#7#<и3(-%"* 6&.6"5&+"* +"#и%&'()B%,&:и* *+)*(,-* /"и2&)(( 
B99(%,и+/&0 и 2(1&6"-/&0 :(,&.и%&0 5и#7#<и3(-%&<& )(3(/и* +"#и%&'()(. F/,#"&6(#"'и&//&( и-6&)>1&+"/и( .&66)(#&<#"9ии и 
<и.#&.и--(%'ии 6&+48"(, ,&3/&-,> и.(/,и9и%"'ии -&-7.и-,45 -,#7%,7#, -/и;"* #и-% 6&+#(;.(/и0 *и3%&+&0 "#,(#ии (-&5#"/(-
/и( "#,(#и0 +&1#"-,"(, .& 100%) и 7:(/>8"* +(#&*,/&-,> #"1+и,и* <и.#&'()( и #('и.и+&+ +"#и%&'()(. F-6&)>1&+"/и( 9)7&#(--
'(/,/&0 "/<и&<#"9ии - и/.&'и"/и/&: 1()(/4: (ICG) ,"%;( .(:&/-,#и#7(, 1/"3и,()>/40 6&,(/'и") .)* -/и;(/и* и8(:и3(-%и5 
&-)&;/(/и0 и 6&+#(;.(/и0 )и:9",и3(-%и5 -&-7.&+. 
В.вод.. G%-6(#и:(/,")>/4( и--)(.&+"/и* 6&%"1")и +4#";(//40 "/,и&%-и."/,/40 и #(<(/(#",и+/40 B99(%, PRP и 2&<",&0 
,#&:2&'и,":и 9и2#и/&+&0 :",#и'4 (i-PRF), &./"%& /(&25&.и:4 .")>/(08и( %)и/и3(-%и( и--)(.&+"/и* .)* 6&.,+(#;.(/и* и5 
B99(%,и+/&-,и + 6#"%,и%(.
()*Ч,-., /)О-А: +"#и%&'()(, :и%#&5и#7#<и3(-%"* +"#и%&'()B%,&:и*, .&66)(#&+-%"* 7)>,#"-&/&<#"9и*, 9)7&#(-'(/,/"* 
"/<и&<#"9и*, и/.&'и"/и/ 1()(/40, 6)"1:", &2&<"@(//"* ,#&:2&'и,":и, PRP-,(#"6и*, <и6&<&/".и1:, 2(-6)&.и(, 2&)(+&0 -и/.#&:
(О00,/1О"2,"%ИЯ: H+"-")и* I".#и J&и/&+и3, e-mail: bgvasalia@gmail.com
2)Я %ИТИ0О-А"ИЯ: D7%71&+ D.?., Eи/."#&+ F.K., H+"-")и* I.J., ="1"#(/%& J.В., E&3(,&+ ?.H., L78%"#> D.M. N&+#(:(//4( 
"-6(%,4 :и%#&5и#7#<и3(-%&0 +"#и%&'()B%,&:ии и +-6&:&<",()>/45 ,(5/&)&<и0 // В(-,/и% O(.и'и/-%&<& и/-,и,7," 
/(6#(#4+/&<& &2#"1&+"/и*. — 2025. — P. 5. — Q 3. — N. 85-91. — DOI 10.36107/2782-1714_2025-5-3-85-91
И/ТОЧ"И( 3И"А"/И0О-А"ИЯ: ?+,&#4 1"*+)*A, &2 &,-7,-,+ии 9и/"/-и#&+"/и* 6#и 6#&+(.(/ии и--)(.&+"/и*. 
(О"3)И(Т И"Т,0,/О-: ?+,&#4 .(%)"#и#7A, &,-7,-,+и( *+/45 и 6&,(/'и")>/45 %&/9)и%,&+ и/,(#(-&+, -+*1"//45  
- 672)и%"'и(0 /"-,&*@(0 -,",>и.
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7 %&##(-6&/.и#7A@(<& "+,&#".
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ABSTRACT
Background. Varicocele is one of the most common causes of male reproductive dysfunction and is associated with conditions such as infertility, 
hypogonadism and chronic pain syndrome. Despite advances in surgical and adjuvant treatment techniques, the incidence of complications 
such as recurrence, hydrocele and damage to vascular structures remains signiRcant. Se relevance of the present work is determined by the 
need for in-depth analysis and systematization of modern data on surgical methods and additional technologies in varicocelectomy to optimize 
the results of treatment and reduce the incidence of complications.
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--,2,"И,
В"#и%&'()( — B,& 6",&)&<и3(-%&( #"-8и#(/и( +(/ 

)&1&+и./&<& (<#&1.(+и./&<&) -6)(,(/и* -(:(//&<& %"-
/",и%", &243/& +&1/и%"A@(( +-)(.-,+и( /"#78(/и* 
97/%'ии %)"6"/&+ +(/ иT 6#и+&.*@(( %T +(/&1/&:7 #(9-
)A%-7 иT6&+48(/иA ."+)(/и* +T+(/&1/&0 -и-,(:( *и3(%. 
N&<)"-/& #(%&:(/."'и*: U+#&6(0-%&0 "--&'и"'ии 7#&-
)&<&+ (EAU), +"#и%&'()( -3и,"(,-* 1/"3и:4: 6#и %)и-
/и3(-%&: +4*+)(/ии (6")>6и#7(:&: #"-8и#(/ии +(/) 
иT:&;(, "--&'ии#&+",>-* -T/"#78(/и*:и 9(#,и)>/&-,и, 
2&)(+4: -и/.#&:&: иT",#&9и(0 *и3(%.

45идемио(о6ия 
L& ."//4: -и-,(:",и3(-%&<& &21&#" +4*+)*(:&-,> 

+"#и%&'()( +T 6&67)*'ии 7T 1.&#&+45 :7;3и/ -&-,"+)*-
(, 15%, ,&<." %"% 7T:7;3и/ -T6(#+и3/4: 2(-6)&.и(:T— 
35%, "T+-,#(3"(:&-,> 7T:7;3и/ -T+,&#и3/4: 2(-6)&.и(: 
6& #"1)и3/4: ."//4: .&-,и<"(, 80–81% [1,T 2]. V"-,&," 
+-,#(3"(:&-,и +"#и%&'()( -)(+" 3"@(, /& 6#и B,&: .& 50% 
:7;3и/ и:(A, .+75-,&#&//(( #"-8и#(/и( +(/ :&8&/%и 
[3]. J(17)>,",4 ,"%;( 6&%"14+"A, +4*+)*(:&-,> .+75-,&-
#&//(<& +"#и%&'()( 7T80% и--)(.7(:45 6#и 6#и-7,-,+ии 
%)и/и3(-%и 1/"3и:&<& )(+&-,&#&//(<& +"#и%&'()( [4].

N#(.и 4052 :")>3и%&+ 2–19 )(, +4*+)*(:&-,> +"#и-
%&'()( +T<#766( 2–10 )(, -&-,"+)*(, :(/>8( 1%, +T-+&A 
&3(#(.> 7T:")>3и%&+ 11–14 )(, — 7,8%, "T+T<#766( 2&)(( 
6&1./(<& 672(#,",/&<& +&1#"-,", 15–19 )(, — 14,1%. J"1-
+и,и( +"#и%&'()(-"--&'ии#&+"//&0 ",#&9ии *и3(% /( 
/"2)A.")&-> 7T .(,(0 .& 11 )(,, +T ,& ;( +#(:* 7:(/>8(-
/и( #"1:(#&+ ,(-,и%7) 24)& &,:(3(/& 7T7,3% .(,(0 11–14 
)(, иT7T9,3% .(,(0 15–19 )(,. G,& 6&%"14+"(, %&##()*'иA 
:(;.7 /"-,76)(/и(: 6&)&+&0 1#()&-,и иT #"1+и,и(: +"-
#и%&1/&<& #"-8и#(/и* +(/ )&1&+и./&<& -6)(,(/и* [5].

O(,""/")и1 2021 <. 6&%"1"), 3,& и124,&3/40 +(- &%"-
14+"(, 6#&,(%,и+/&( .(0-,+и( /" #и-% #"1+и,и* +"#и%&-
'()(, ,&<." %"% 7T6"'и(/,&+ -T/и1%и: и/.(%-&: :"--4 ,()" 
(FOP) #и-% #"1+и,и* +48( /" 30% [6]. =& +T,& ;( +#(:* 
7T6"'и(/,&+ -T2&)(( /и1%и: FOP 6&-)( 6#&+(.(//&<& )(-

3(/и* /"2)A."(,-* 2&)(( 1/"3и:&( 7+()и3(/и( %&/'(/-
,#"'ии -6(#:",&1&и.&+ 6& -#"+/(/иA -T<#766&0 -T2&)(( 
+4-&%и: FOP [7].

W,:(3"(,-* %&##()*'и* +4*+)*(:&-,и ."//&0 6",&-
)&<ии +T1"+и-и:&-,и &, #"-&+&0 6#и/".)(;/&-,и: 7T)A-
.(0 2()&0 #"-4 +"#и%&'()( +-,#(3"(,-* 3"@(, 3(: 7T6#(.-
-,"+и,()(0 /(<#&и./&0 #"-4. L#и3и/4 -,",и-,и3(-%&0 
#"1/и'4 .& %&/'" /( и--)(.&+"/4, /& и:(A,-* ,(&#ии 
&T +&1:&;/&0 %&)и3(-,+(//&0 #"1/и'( +(/&1/45 %)"6"-
/&+ 7T.+75 6&.<#766 [8].

XA.и, 1"/и:"A@и(-* ,*;()4: 9и1и3(-%и: ,#7.&:, 
1"2&)(+"A, #"-8и#(/и(: +(/ -(:(//&<& %"/",и%" 3"@(T— 
75,2% -)73"(+, 3(: <#766" )A.(0, 3>* .(*,()>/&-,> /( -+*-
1"/" -T%"%&0-)и2& 9и1и3(-%&0 /"<#71%&0 [9].

Ди+6нос,и:+
В и--)(.&+"/ии, 6#&+(.(//&: Cauni -T %&))(<":и 

(2022), &'(/и+")"-> #&)> .&66)(#&+-%&0 7)>,#"-&/&<#"-
9ии +T .и"</&-,и%( иT )(3(/ии 6"'и(/,&+ -T +"#и%&'()( 
иT+,&#и3/4: 2(-6)&.и(:. В и--)(.&+"/и( +%)A3и)и 135 
6"'и(/,&+ -T%)и/и3(-%и 6&.,+(#;.(//4: +"#и%&'()(, и1 
%&,&#45 36 и:()и +"#и%&'()( I -,(6(/и, 54 — II -,(6(/и 
иT45 — III -,(6(/и. D&66)(#&+-%"* 7)>,#"-&/&<#"9и* +4-
*+и)", 3,& и1 6"'и(/,&+ -T+"#и%&'()( II иTIII -,(6(/и 7T12 
3()&+(% ,"%;( /"2)A.")&-> и/,#",(-,и%7)*#/&( +"#и%&-
'()(, %&,&#&( /( 24)& .и"</&-,и#&+"/& %)и/и3(-%и. L"-
'и(/,4 -T+"#и%&'()( иT2(-6)&.и(: (n=48) 24)и #"1.()(-
/4 6& -,(6(/и +(/&1/&<& #(9)A%-": 12 6"'и(/,&+ и:()и 
#(9)A%- II -,(6(/и, "T36 — III -,(6(/и. N,",и-,и3(-%и0 
"/")и1 6&%"1"), 3,& 2(-6)&.и( 2&)(( ,(-/& -+*1"/& -&T-,(-
6(/>A +(/&1/&<& #(9)A%-", &6#(.()(//&0 -T 6&:&@>A 
.&66)(#&+-%&0 7)>,#"-&/&<#"9ии, 3(: -T %)и/и3(-%&0 
-,".и(0 +"#и%&'()(. Yи#7#<и3(-%&( )(3(/и( 24)& 6#&+(-
.(/& 7T48 6"'и(/,&+ -T2(-6)&.и(:, 7 18 —T2&)(1/(//4: 
+"#и%&'()( иT7 15 —T,(-,и%7)*#/&0 <и6&,#&9и(0. N#(.и 
6"'и(/,&+ -T2(-6)&.и(: +T+&1#"-,( &, 19 .& 36 )(, 80% 6&-
%"1")и 1/"3и,()>/&( 7)738(/и( 6&%"1",()(0 -6(#:&<#":-
:4 6&-)( )(3(/и* +"#и%&'()(. В <#766( 6"'и(/,&+ -,"#8(  

Purpose. To analyze modern surgical and adjuvant techniques of varicocele treatment, their eZect on testosterone levels, sperm parameters and 
pain syndrome, as well as to determine the place of new technologies such as micro-Doppler, [uorescence angiography and the use of platelet-
rich plasma (PRP) in complex varicocele therapy. Se review presents the results of recent studies and meta-analyses to formulate current 
recommendations for clinical practice.
Materials and methods. To prepare the review article, publications from the last Rve years in PubMed, Scopus, Web of Science and Google 
Scholar databases were analyzed. Se selection criteria included original articles, systematic reviews, and meta-analyses on varicocele surgery 
and additional adjunctive techniques such as microsurgery, intraoperative Doppler, [uorescence angiography, and the use of platelet-rich 
plasma (PRP). Se results of studies re[ecting the impact of these techniques on testosterone levels, spermatogenesis, pain, complications and 
postoperative recurrences were studied. 
Results. Se analysis of modern publications has shown that microsurgical subinguinal varicocelectomy is the most eZective and safe technique 
of surgical treatment of varicocele. Intraoperative use of Dopplerography and hydrodissection increases the accuracy of identiRcation of vascular 
structures, reducing the risk of testicular artery damage (arterial preservation increases up to 100%) and decreasing the probability of hydrocele 
development and varicocele recurrences. Se use of [uorescence angiography with indocyanine green (ICG) demonstrates signiRcant potential 
to reduce ischemic complications and lymphatic vessel damage. 
Conclusion. Experimental studies have shown marked antioxidant and regenerative eZects of PRP and platelet-rich Rbrin matrix (i-PRF), but 
further clinical studies are needed to conRrm their e\cacy in practice.
KEYWORDS: varicocele, microsurgical varicocelectomy, Doppler ultrasonography, [uorescence angiography, indocyanine green, platelet-rich 
plasma, PRP therapy, hypogonadism, infertility, pain syndrome
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36 )(, ,&)>%& 42% 6#&.(:&/-,#и#&+")и 7)738(/и( -6(#-
:&<#"::4 6&-)( &6(#"'ии. E#&:( ,&<&, 6&-)( 5и#7#<и3(-
-%&<& +:(8",()>-,+" 7#&+(/> "/,и-6(#:")>/45 "/,и,() 
1/"3и,()>/& -/и1и)-* 7T+-(5 6"'и(/,&+. 

P"%и: &2#"1&:, .&66)(#&+-%"* 7)>,#"-&/&<#"9и* *+-
)*(,-* +";/4: и/-,#7:(/,&: +T .и"</&-,и%( иT +(.(/ии 
6"'и(/,&+ -T +"#и%&'()( иT +,&#и3/4: 2(-6)&.и(:, 6&-
1+&)** +4*+)*,> %"% %)и/и3(-%и(, ,"% иT-72%)и/и3(-%и( 
-)73"и, 3,& -6&-&2-,+7(, -+&(+#(:(//&:7 иTB99(%,и+/&-
:7 )(3(/иA [10].

Хи-3-6ичес:ое (ечение
F1/"3")>/& &6(#",и+/&( )(3(/и( 6& 6&+&.7 +"#и%&-

'()( 6#&+&.и)&-> .)* 7-,#"/(/и* 2&)(+&0 -и:6,&:",и-
%и, +T.")>/(08(: W.S.Tulloch +T-+&(0 672)и%"'ии 7%"1") 
/" /")и3и( +1"и:&-+*1и +"#и%&'()( иT #(6#&.7%,и+/&0 
.и-97/%'ии [4]. G,& 6&.,+(#.и)&-> 6&-)( +46&)/(/и* 
&6(#"'ии 30 6"'и(/,": -T+"#и%&'()( +T-&3(,"/ии -T2(--
6)&.и(:, +T#(17)>,",( 3(<& 7T27 (90%) и1 /и5 24)& &,:(3(-
/& 6&+48(/и( %&/'(/,#"'ии -6(#:",&1&и.&+ [11].

N&+#(:(//4( и--)(.&+"/и* ,"%;( &,#";"A, B9-
9(%,и+/&-,> 5и#7#<и3(-%&<& )(3(/и* +"#и%&'()( 7T 2(--
6)&./45 :7;3и/ 6&-#(.-,+&: 6&+48(/и* 3"-,&,4 /"-
-,76)(/и0 2(#(:(//&-,и иT 7+()и3(/и* %&/'(/,#"'ии 
-6(#:",&1&и.&+ [12]. T.A. Abdel-Meguid иT-&"+,. 6&)73и)и 
#(17)>,",4 /"-,76)(/и* -6&/,"//&0 2(#(:(//&-,и 6&-)( 
)(3(/и* +T32,9% -)73"(+ [13].

J. Marmar иT-&"+,. 7%"14+"A, /" ,#(5%#",/&( 7+()и-
3(/и( 8"/-&+ /"-,76)(/и* 2(#(:(//&-,и 7T 6"'и(/,&+ 
6&-)( 6(#(/(-(//&<& 5и#7#<и3(-%&<& )(3(/и* +"#и%&'()( 
6& -#"+/(/иA -T6"'и(/,":и, %&,&#4: )(3(/и( /( 6#&+&-
.и)&-> [14].

=" ."//40 :&:(/, -7@(-,+7(, #"1)и3/4( :(,&.и%и 5и-
#7#<и3(-%&<& )(3(/и* +"#и%&'()( -T#"1)и3/4:и .&-,76":и:
• L"5&+40 .&-,76, 6#и %&,&#&: 3"-,&," #('и.и+&+ 

.&-,и<"(, 2,6–13%, -T +&1:&;/4:и &2@и:и &-)&;-
/(/и*:и +T +и.( <и.#&'()( (7,3%), ",#&9ии *и3%", 
B6и.и.и:&&#5и," [15,T 16]. W6(#"'и* F+"/и--(+и3", 
6#(.)&;(//"* +T 1918 <&.7, 1"%)A3"(,-* +T 6(#(+*1%( 
*и3%&+&0 +(/4 /" 7#&+/( 6"5&+&<& %"/")". =(-:&,#* 
/" -+&A и-,&#и3(-%7A 1/"3и:&-,>, :(,&. "--&'ии#&-
+"/ -T+4-&%и: 7#&+/(: #('и.и+&+ (.& 20%) иT&-)&;-
/(/и0, ,"%и5 %"% <и.#&'()( (17,6%) иT",#&9и* *и3%" 
(14,3%) [17].

• В4-&%"* 6(#(+*1%" *и3%&+&0 +(/4 — -T3"-,&,&0 #(-
'и.и+&+ 15–29% иT&2@и:и &-)&;/(/и*:и +T+и.( <и-
.#&'()( — 5–10%, ",#&9ии *и3%" [18,19].

• X"6"#&-%&6и3(-%"* 6(#(+*1%" *и3%&+&0 +(/4, 6#и 
%&,&#&0 #и-% #('и.и+" -&-,"+)*(, 3–6%, <и.#&'(-
)( — 7–43%, "T,"%;( (-,> #и-% ,"%и5 &-)&;/(/и0, %"% 
B6и.и.и:и,, #"/(+"* и/9(%'и*, ",#&9и* *и3%", %#&-
+&,(3(/и(. =(.&-,",%&: B,&<& :(,&." *+)*(,-* /")и-
3и( -6('и9и3(-%и5 &-)&;/(/и0: 6&+#(;.(/и( ,&/%&0 
%и8%и, -&-7.&+, /(#+&+; ,#&:2&B:2&)и* )(<&3/&0 "#,(-
#ии; 6/(+:&-%#&,7:, 6(#и,&/и,, %#&+&,(3(/и( [20,T21].

• Oи%#&5и#7#<и3(-%и0 6&.6"5&+40 .&-,76 и:((, /"и-
2&)(( /и1%7A 3"-,&,7 #('и.и+&+ — 0,4 % иT#и-% #"1-
+и,и* <и.#&'()( — 0,44% [21,22,23,24].
E&%#(0/&+-%и0 &21&# 6&%"1"), 3,& :и%#&5и#7#<и-

3(-%"* 6&.6"5&+"* +"#и%&'()B%,&:и* .&-,&+(#/& 7+()и-
3и+"(, 6&%"1",()и /"-,76)(/и* 2(#(:(//&-,и 6& -#"+-
/(/иA -T+48(76&:*/7,4:и :(,&.":и (WJ 1,18, 95% DF 
1,02–1,36) [25].

В-( +и.4 +"#и%&'()B%,&:ии 6&1+&)*A, 7)738и,> 
/"-,76)(/и( 2(#(:(//&-,и иT%&/'(/,#"'иA -6(#:",&1&-
и.&+ 6& -#"+/(/иA -T%&/,#&)>/&0 <#766&0, +T&,)и3и( &, 
B/.&+"-%7)*#/45 :(,&.и% )(3(/и* [25].

Yи#7#<и3(-%&( )(3(/и( 6"'и(/,&+ -T %)и/и3(-%и 
1/"3и:4: +"#и%&'()( иT 2(-6)&./4: 2#"%&: -&<)"-/& 
#(%&:(/."'и*: ?:(#и%"/-%&0 "--&'и"'ии 7#&)&<&+ 6&-
%"1"/& 6"'и(/,":, 7T %&,&#45 /"2)A."A,-* 6")>6и#7(-
:&( #"-8и#(/и( +(/ )&1&+и./&<& -6)(,(/и*, 2(-6)&./40 
2#"% +T,(3(/и( 1 <&." иT6",&-6(#:и*.

L"'и(/,":, 7T %&,&#45 +4*+)(/& +"#и%&'()(, /& /( 
.и"</&-,и#&+"/& 2(-6)&.и(, ,"%;( 6&%"1"/" &6(#"'и* 
6#и /")и3ии -)(.7A@и5 9"%,&#&+: ",#&9и* *и3(%, 6&+4-
8(//40 и/.(%- 9#"<:(/,"'ии D=E иT<и6&<&/".и1: [26].

В #":%"5 :(;.7/"#&./&<& и--)(.&+"/и* Rambhatla 
иT -&"+,. (2025), 6#&+(.(//&<& Global Andrology Forum, 
24) +46&)/(/ "/")и1 <)&2")>/45 6#"%,и% иT #"1)и3и0 
+T 6&.5&."5 %T )(3(/иA /(&2-,#7%,и+/&0 "1&&-6(#:ии 
(=W?), +%)A3"* &'(/%7 #&)и +"#и%&'()B%,&:ии +T +&--
-,"/&+)(/ии #(6#&.7%,и+/&0 97/%'ии. ?+,&#":и 24) 
6#&+(.(/ <)&2")>/40 &6#&-, +T%&,&#&: 73"-,+&+")и "/-
.#&)&<и иT7#&)&<и и1 #"1/45 -,#"/, -T'()>A +4*+)(/и* 
-7@(-,+7A@и5 6&.5&.&+ иT 6(#-6(%,и+/45 /"6#"+)(/и0 
,(#"6ии. N&<)"-/& #(17)>,",": и--)(.&+"/и*, +"#и%&-
'()B%,&:и* #"--:",#и+"(,-* +T %"3(-,+( B99(%,и+/&0 
.&6&)/и,()>/&0 :(,&.и%и 6#и /(&2-,#7%,и+/&0 "1&&-
-6(#:ии, &-&2(//& 7T6"'и(/,&+ -T+4-&%и: #и-%&: 757.-
8(/и* 97/%'и0 *и3(%, <и6&<&/".и1:&: иT6&+48(//4: 
и/.(%-&: 9#"<:(/,"'ии D=E -6(#:",&1&и.&+. I&)(( 
6&)&+и/4 -6('и")и-,&+ (64%) 7%"1")и, 3,& :и%#&5и#7#-
<и3(-%"* +"#и%&'()B%,&:и* *+)*(,-* 6#(.6&3,и,()>/4: 
:(,&.&: &6(#",и+/&<& )(3(/и* 7T6"'и(/,&+ -T/(&2-,#7%-
,и+/&0 "1&&-6(#:и(0 иT-&67,-,+7A@и: +"#и%&'()(. ?+-
,&#4 ,"%;( &,:(,и)и +4-&%7A +"#и"2()>/&-,> 6&.5&.&+ 
иT 6&.3(#%/7)и /(&25&.и:&-,> #"1#"2&,%и -,"/."#,и1и-
#&+"//45 :(;.7/"#&./45 #(%&:(/."'и0 6& +(.(/иA 
6"'и(/,&+ -T."//&0 6",&)&<и(0, +%)A3"* .")>/(08и( и--
-)(.&+"/и* #&)и +"#и%&'()B%,&:ии иT ".]A+"/,/45 :(-
,&.и% +T7)738(/ии и-5&.&+ )(3(/и* [27].

P"%и: &2#"1&:, #(17)>,",4 :(;.7/"#&./&<& и--)(-
.&+"/и* 6&.3(#%и+"A, +";/&-,> :и%#&5и#7#<и3(-%&0 
+"#и%&'()B%,&:ии %"% B99(%,и+/&<& иT 8и#&%& 6#и:(-
/*(:&<& 6&.5&." +T)(3(/ии 6"'и(/,&+ -T/(&2-,#7%,и+/&0 
"1&&-6(#:и(0 иT+"#и%&'()(, &./"%& 7%"14+"A, /" /(&2-
5&.и:&-,> .")>/(08и5 и--)(.&+"/и0 иT -,"/."#,и1"'ии 
%)и/и3(-%&0 6#"%,и%и [27].

1. Тес,ос,е-он
Hи6&<&/".и1: *+)*(,-* .и-%7--и&//4: .и"</&1&: 

+T6)"/( 6&%"1"/и* %T&6(#",и+/&:7 )(3(/иA 6#и +"#и%&-
'()( [28].

В"#и%&'()( &,#и'",()>/& +)и*(, /" 97/%'иA %)(,&% 
X(0.и<", 3,& 6#и+&.и, %T -/и;(/иA 7#&+/* ,(-,&-,(#&/" 
+T-4+&#&,%( %#&+и 7T:7;3и/. В и--)(.&+"/и*5 &,:(3"(,-*, 
3,& :и%#&5и#7#<и3(-%&( )(3(/и( +"#и%&'()( -6&-&2-,+7(, 
-,",и-,и3(-%и 1/"3и:&:7 6&+48(/иA 7#&+/* ,(-,&-,(#&-
/". N&<)"-/& #(17)>,",": и--)(.&+"/и0, 6&-)( 5и#7#<и3(-
-%&<& )(3(/и* 7#&+(/> ,(-,&-,(#&/" 6&+48"(,-* /" 70–100 
/</.), &-&2(//& 7T6"'и(/,&+ -Tи-5&./& -/и;(//4: 7#&+-
/(: ,(-,&-,(#&/" (<и6&<&/".и1:&:) [29, 30].

В -и-,(:",и3(-%&: &21&#( иT:(,"-"/")и1(, 6#&+(.(/-
/&: Gonzalez-Daza -T-&"+,. (2024), 24)" и--)(.&+"/" -+*1> 
:(;.7 /")и3и(: +"#и%&'()( иT#"1+и,и(: <и6&<&/".и1:" 
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и)и B#(%,и)>/&0 .и-97/%'ии. ?/")и1 +%)A3и) .(-*,> 
и--)(.&+"/и0 .)* %"3(-,+(//&0 &'(/%и иT 8(-,> — .)* 
%&)и3(-,+(//&0. J(17)>,",4 6&%"1")и -,",и-,и3(-%и 1/"-
3и:7A "--&'и"'иA :(;.7 +"#и%&'()( иT<и6&<&/".и1:&: 
-T&,/&8(/и(: 8"/-&+ (OR) 3,27 (95% .&+(#и,()>/40 и/-
,(#+") [CI]: 1,23–8,68). W./"%& -+*1> :(;.7 +"#и%&'()( 
иT B#(%,и)>/&0 .и-97/%'и(0 24)" :(/(( &6#(.()(//&0: 
,&)>%& &./& и--)(.&+"/и( 6#&.(:&/-,#и#&+")& 1/"3и-
,()>/7A #"1/и'7 +TB#(%,и)>/&0 97/%'ии :(;.7 6"'и(/-
,":и -T+"#и%&'()( иT2(1 /(<&. P"%и: &2#"1&:, /")и3и( +"-
#и%&'()( "--&'ии#7(,-* -T6&+48(//4: #и-%&: #"1+и,и* 
<и6&<&/".и1:", ,&<." %"% +)и*/и( /" B#(%,и)>/7A 97/%-
'иA ,#(27(, .")>/(08(<& и173(/и* [31].

У+()и3(/и( ,(-,&-,(#&/" +T -4+&#&,%( %#&+и 6&-)( 
6#&+(.(//&<& )(3(/и* 7T6"'и(/,&+ -T%)и/и3(-%и 1/"3и-
:4: +"#и%&'()( иT<и6&<&/".и1:&: 6#и+&.и,-* +T:/&<и5 
&21&#"5 иT и--)(.&+"/и*5 [29,30]. У#&+(/> ,(-,&-,(#&/" 
+T%#&+и 6&+48"(,-* +T-#(./(: /" 105,65 /</.) [32]. 

L"'и(/,4 -T&./&-,&#&//и: +"#и%&'()( /и1%&0 -,(-
6(/и +4#";(//&-,и иT <и6&<&/".и1:&: 6&-)( 6#&+(.(/-
/&<& )(3(/и* /( .(:&/-,#и#7A, 1/"3и:&<& 6&+48(/и* 
7#&+/* "/.#&<(/&+ [33], %"% иT 6"'и(/,4 -T /&#:")>/4: 
7#&+/(: 6&)&+45 <&#:&/&+, 7T%&,&#45 ,"%;( /( /"2)A-
."(,-* +)и*/и* 6#&+(.(//&<& )(3(/и* /" 7#&+(/> ,(-,&-
-,(#&/" [34].

В /(."+/(: и--)(.&+"/ии Ibis -T -&"+,. (2025) и173"-
)&-> +)и*/и( +"#и%&'()B%,&:ии /" 7#&+(/> 17-<и.#&%-
-и6#&<(-,(#&/" (17-OHP) иT (<& -+*1> -T 6&%"1",()*:и 
-6(#:",&<(/(1" 7T6"'и(/,&+ -T+"#и%&'()(. ?+,&#":и &,-
:(3(/& -,",и-,и3(-%и 1/"3и:&( 6&+48(/и( 7#&+/* 17-
OHP 6&-)( 5и#7#<и3(-%&<& )(3(/и*, 6#и B,&: :(.и"//&( 
7+()и3(/и( -&-,"+и)& 23,5% (p<0,001) 6& -#"+/(/иA -Tи--
5&./4:и 6&%"1",()*:и. E#&:( ,&<&, 7-,"/&+)(/" 6&)&;и-
,()>/"* %&##()*'и* :(;.7 7+()и3(/и(: 7#&+/* 17-OHP 
иT 7)738(/и(: %&/'(/,#"'ии -6(#:",&1&и.&+ (-#(./(( 
6&+48(/и( /" 34,6%; p<0,001), "T,"%;( и5 6&.+и;/&-,и 
(7+()и3(/и( /" 28,2%; p=0,002). P"%и: &2#"1&:, и--)(.&-
+"/и( .(:&/-,#и#7(,, 3,& 17-OHP :&;(, *+)*,>-* 6&)(1-
/4: 2и&:"#%(#&: &'(/%и B99(%,и+/&-,и +"#и%&'()B%-
,&:ии +T6)"/( +&--,"/&+)(/и* #(6#&.7%,и+/&0 97/%'ии 
иT7)738(/и* 6&%"1",()(0 -6(#:",&<(/(1", 3,& &,%#4+"(, 
/&+4( 6(#-6(%,и+4 .)* 2&)(( ,&3/&<& 6#&</&1" #(17)>-
,",&+ )(3(/и* 6"'и(/,&+ -T +"#и%&'()( иT /"#78(/и*:и 
9(#,и)>/&-,и [35].

2. В(ияние н+ с5е-мо6-+мм3.
В"#и%&'()( 6",&<(/(,и3(-%и +)и*(, /" %&/'(/,#"-

'иA, 6&.+и;/&-,>, :&#9&)&<иA иT 6&+48"(, и/.(%- 
9#"<:(/,"'ии D=E -6(#:",&1&и.&+ [36,T37].

Nи-,(:",и3(-%и0 &21&# иT:(,"-"/")и1 Zhang иT-&"+,. 
(2022) 6&.,+(#;."(,, 3,& +"#и%&'()( 7+()и3и+"(, -,(6(/> 
9#"<:(/,"'ии D=E -6(#:",&1&и.&+, "T:и%#&5и#7#<и3(-
-%"* +"#и%&'()B%,&:и* 7)738"(, B,и 6"#":(,#4 иT -6&-
-&2-,+7(, +&--,"/&+)(/иA #(6#&.7%,и+/&0 97/%'ии 
[38,T37]. ?/")&<и3/4( ."//4( 6&.,+(#;."A,-* иT+T.#7<и5 
и--)(.&+"/и*5 [36].

В и--)(.&+"/ии Hariri иT -&"+,. (2024), +%)A3"+-
8(: 168 6"'и(/,&+, 24)" и173(/" -+*1> :(;.7 .и":(-
,#&: +"#и%&1/& #"-8и#(//45 +(/, и/.(%-&: :"--4 
,()" (FOP) иT и1:(/(/и*:и 6&%"1",()(0 -6(#:4 6&-)( 
+"#и%&'()B%,&:ии. ?+,&#4 7-,"/&+и)и, 3,& 6"'и(/,4 
-T .и":(,#&: +"#и%&1/45 +(/ 2&)(( 3 :: .(:&/-,#и#&-
+")и -,",и-,и3(-%и 1/"3и:&( 7)738(/и( %&/'(/,#"'ии 

-6(#:",&1&и.&+ (-#(./(( 7+()и3(/и( /" 18,6 :)//:); p < 
0,001) иTи5 6#&<#(--и+/&0 6&.+и;/&-,и (7+()и3(/и( /" 
14,2%; p < 0,001) 6& -#"+/(/иA -T6"'и(/,":и, 7T%&,&#45 
.и":(,# +(/ 24) :(/(( 3 ::. E#&:( ,&<&, 7T 6"'и(/,&+ 
-T FOP :(/(( 25 %</:_ 7)738(/и( %&/'(/,#"'ии -6(#-
:",&1&и.&+ 24)& 2&)(( +4#";(//4: (7+()и3(/и( /"  
15,4 :)//:); p = 0,003), 3(: 7T 6"'и(/,&+ -T FOP +48(  
25 %</:_. P"%и: &2#"1&:, .и":(,# +"#и%&1/45 +(/ иTFOP 
*+)*A,-* +";/4:и 9"%,&#":и, +)и*A@и:и /" #(17)>,"-
,4 +"#и%&'()B%,&:ии, 3,& 6&1+&)*(, 2&)(( ,&3/& 6#&</&-
1и#&+",> B99(%,и+/&-,> 5и#7#<и3(-%&<& +:(8",()>-,+" 
7T6"'и(/,&+ -T+"#и%&'()( иT-729(#,и)>/&-,>A [7].

3. Бо()
W, 2 .& 10% 6"'и(/,&+ -T+"#и%&'()( и:(A, ;")&24, 

-+*1"//4( -T 2&)(+4: -и/.#&:&: /&A@(<& и)и ,76&<& 
5"#"%,(#". W-/&+/4:и 6#&</&-,и3(-%и:и 9"%,&#":и 
+T 6)"/( 7-6(5" 5и#7#<и3(-%&<& )(3(/и* +"#и%&'()(-"--
-&'ии#&+"//&<& 2&)(+&<& -и/.#&:" *+)*A,-* 5"#"%-
,(# 2&)и, FOP, 6#&.&);и,()>/&-,> 2&)и иT -,(6(/> +4-
#";(//&-,и +"#и%&'()(. P"% 6#и FOP +48( 22,1%</:2 
+-( 6&64,%и 7-,#"/(/и* 2&)(+&0 -и:6,&:",и%и 24)и 
/(7."3/4 -&&2@"A, Park иT -&"+,. [39]. W./"%& .#7<&( 
и--)(.&+"/и( 6&%"14+"(, &,-7,-,+и( %&##()*'ии :(;-
.7 FOP иT #"1#(8(/и(: 2&)и 7T 6"'и(/,&+ -T FOP 21,3  
иT22,1 %</:2 [40].

Kim -T-&"+,. 6&%"1")и +T-+&(: и--)(.&+"/ии, 3,& 6"'и-
(/,4, и-64,4+"A@и( ,764(, /&A@и( и)и ,*/7@и( 2&)и 
6&-)( 6#&+(.(//&<& )(3(/и* .&-,и<"A, )и2& 7:(/>8(/и*, 
)и2& 6&)/&<& и-3(1/&+(/и* 2&)(+&<& -и/.#&:" [41].

J(17)>,",4 %76и#&+"/и* 2&)(+&<& -и/.#&:" +"#>и-
#7A,-* &, 53% .& 93% 6#и 6&)/&'(//&: :и%#&5и#7#-
<и3(-%&: )(3(/ии 6",&)&<и3(-%&0 +(/&1/&0 .и)","'ии, 
+T-)73"(, %&<." )(3(/и( 24)& &%"1"/& 3"-,и3/& — &, 5 .& 
20%, -&&,+(,-,+(//&, иT 6#и /(B99(%,и+/&: )(3(/ии — 
&, 0 .& 20% [42].

4. П-именение ин,-+о5е-+ционно6о ми:-о-До5-
5(е-+ и 6ид-одиссе:ции 5-и ми:-оBи-3-6ичес:оC в+-
-и:оце(э:,омии

В /(-%&)>%и5 -&+#(:(//45 и--)(.&+"/и*5 6&%"1"/" 
B99(%,и+/&-,> 6#и:(/(/и* и/,#"&6(#"'и&//&0 .&66)(-
#&<#"9ии иT <и.#&.и--(%'ии 6#и :и%#&5и#7#<и3(-%&0 
+"#и%&'()B%,&:ии. В и--)(.&+"/ии Shebl иT -&"+,. (2023), 
+%)A3"+8(: 60 6"'и(/,&+ -T +"#и%&'()(, -#"+/и+")и-> 
#(17)>,",4 .+75 :(,&.и%: +"#и%&'()B%,&:и* -T 6#и:(/(-
/и(: ,&)>%& и/,#"&6(#"'и&//&<& :и%#&-D&66)(#" (<#76-
6" 1, n=30) иT-T.&6&)/и,()>/&0 <и.#&.и--(%'и(0 (<#766" 
2, n=30). L#и:(/(/и( <и.#&.и--(%'ии 6&1+&)и)& .&-,&-
+(#/& 7+()и3и,> %&)и3(-,+& и.(/,и9и'и#&+"//45 иT -&-
5#"/(//45 "#,(#и")>/45 -,#7%,7# (*и3%&+45 "#,(#и0) 
+T-#"+/(/ии -Tи1&)и#&+"//4: 6#и:(/(/и(: :и%#&-D&6-
6)(#" (-#(./(( %&)и3(-,+& -&5#"/(//45 "#,(#и0 -&-,"+и-
)& 1,63±0,55 +T<#766( -T:и%#&-D&66)(#&: 6#&,и+ 2,63±0,53 
+T<#766( -T<и.#&.и--(%'и(0, p <0,001). P"%;( +T<#766( -T<и-
.#&.и--(%'и(0 1"9и%-и#&+"/& 2&)(( +4#";(//&( 7)738(-
/и( 6&.+и;/&-,и -6(#:",&1&и.&+ -67-,* 6 :(-*'(+ 6&-)( 
&6(#"'ии (7+()и3(/и( /" 17,5%; p<0,05) [43].

В -+&A &3(#(.>, +Tи--)(.&+"/ии Kaya иT-&"+,. (2024), 
+%)A3"+8(: 54 6(.и",#и3(-%и5 6"'и(/,", -#"+/и+")"-> 
B99(%,и+/&-,> -,"/."#,/&0 :и%#&5и#7#<и3(-%&0 +"#и-
%&'()B%,&:ии -T6#и:(/(/и(: :и%#&-D&66)(#" иT2(1 /(<&. 
F/,#"&6(#"'и&//&( и-6&)>1&+"/и( :и%#&-D&66)(#" 6&-
1+&)и)& 7-6(8/& +и17")и1и#&+",> иT-&5#"/и,> *и3%&+7A 
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"#,(#иA 7T+-(5 27 6"'и(/,&+ B%-6(#и:(/,")>/&0 <#7664 
(100%), ,&<." %"% +T%&/,#&)>/&0 <#766( (,&)>%& 5и#7#<и-
3(-%и0 :и%#&-%&6) *и3%&+"* "#,(#и* 24)" и.(/,и9и'и-
#&+"/" ,&)>%& 7T5 и1 27 6"'и(/,&+ (18,5%; p <0,001). L#и-
:(/(/и( ."//&0 ,(5/&)&<ии 1/"3и,()>/& -/и1и)& 3"-,&,7 
6&-)(&6(#"'и&//45 &-)&;/(/и0: <и.#&'()( +&1/и%)& 
+T 0% +T <#766( -T 6#и:(/(/и(: DУK 6#&,и+ 14,8% +T %&/-
,#&)>/&0 <#766( (p<0,05) [44].

P"%и: &2#"1&:, и/,(<#"'и* и/,#"&6(#"'и&//&0 .&6-
6)(#&<#"9ии иT <и.#&.и--(%'ии 6&+48"(, 2(1&6"-/&-,> 
иT,&3/&-,> :и%#&5и#7#<и3(-%и5 &6(#"'и0 6#и +"#и%&'(-
)(, 7)738"* #(17)>,",4 иT7:(/>8"* 3"-,&,7 &-)&;/(/и0.

5. П-именение ф(3о-есцен,ноC +н6ио6-+фии с ин-
доци+нином 2е(ен.м (ICG) в ми:-оBи-3-6ичес:оC в+-
-и:оце(э:,омии

Ф)7&#(-'(/,/"* "/<и&<#"9и* -T и-6&)>1&+"/и(: 
и/.&'и"/и/" 1()(/&<& (ICG) 6#и :и%#&5и#7#<и3(-%&0 
6&.6"5&+&0 +"#и%&'()B%,&:ии (MSV) .(:&/-,#и#7(, 
+4-&%7A B99(%,и+/&-,> +T и.(/,и9и%"'ии иT -&5#"/(-
/ии :()%и5 "#,(#и")>/45 иT )и:9",и3(-%и5 -,#7%,7#. 
В и--)(.&+"/ии Cho иT -&"+,. (2017), &5+",4+"A@(: .(-
+*,> 6"'и(/,&+, и/,#"&6(#"'и&//&( 6#и:(/(/и( ICG 
6&1+&)и)& 7-6(8/& +и17")и1и#&+",> *и3%&+7A "#,(#иA 
7T+-(5 &6(#и#&+"//45, 6#и3(:, -#(./(( +#(:* 6&*+)(/и* 
"#,(#и0 /" 9)7&#(-'(/,/&0 "/<и&<#"::( -&-,"+и)& 36,3 
-(%7/.4. В +&->:и -)73"*5 (88,9%) 24)" и.(/,и9и'и-
#&+"/" &./" *и3%&+"* "#,(#и*, "T+T&./&: -)73"( (11,1%) 
24)и &2/"#7;(/4 .+( "#,(#и")>/4( -,#7%,7#4. O"%-и-
:")>/40 .и":(,# +и17")и1и#&+"//45 "#,(#и0 /( 6#(+4-
8") 1 ::. O(,&.и%" 6&1+&)и)" и12(;",> 6&+#(;.(/и0 
"#,(#и0, -/и1и,> #и-% и8(:и3(-%и5 &-)&;/(/и0 иT76#&-
-,и,> &273(/и( /"3и/"A@и5 5и#7#<&+ 2)"<&."#* /"<)*.-
/&-,и иT &2](%,и+/&-,и 6&)73"(:45 и1&2#";(/и0. Cho 
иTChu (2022) .&6&)/и)и B,и ."//4(, 7%"1"+ /" 7-6(8/7A 
+и17")и1"'иA иT -&5#"/(/и( *и3%&+&0 иT %#(:"-,(#/&0 
"#,(#и0, "T,"%;( )и:9",и3(-%и5 -&-7.&+ +T100% -)73"(+ 
(.+" 6"'и(/," -T+"#и%&'()( III -,(6(/и). F-6&)>1&+"/и( 
ICG )и:9&<#"9ии 6&1+&)и)& 7+(#(//& .и99(#(/'и#&-
+",> )и:9",и3(-%и( -&-7.4 &, +(/, 3,& -6&-&2-,+&+")& 
6#(.&,+#"@(/иA )и:9",и3(-%и5 &-)&;/(/и0, ,"%и5 %"% 
<и.#&'()(. В 6&-)(&6(#"'и&//&: 6(#и&.( /( 1"#(<и-,#и-
#&+"/& /и &./&<& -)73"* #('и.и+" +"#и%&'()( и)и .#7-
<и5 &-)&;/(/и0, -+*1"//45 -T-&-7.и-,4:и иT)и:9",и3(-
-%и:и -,#7%,7#":и. =(-:&,#* /" &<#"/и3(//4( +42&#%и 
+T&2&и5 и--)(.&+"/и*5, "+,&#4 6&.3(#%и+"A, /(&25&.и-
:&-,> .")>/(08и5 :"-8,"2/45 и--)(.&+"/и0 .)* 6&.-
,+(#;.(/и* B99(%,и+/&-,и иT+4#"2&,%и -,"/."#,и1и#&-
+"//45 6#&,&%&)&+ 6#и:(/(/и* ."//&0 :(,&.и%и. P"%и: 
&2#"1&:, и/,#"&6(#"'и&//"* ICG-"/<и&<#"9и* *+)*(,-* 
6(#-6(%,и+/&0 +-6&:&<",()>/&0 :(,&.и%&0, -6&-&2/&0 
7)738и,> #(17)>,",4 5и#7#<и3(-%&<& )(3(/и* +"#и%&-
'()( 2)"<&."#* +4-&%&0 ,&3/&-,и +и17")и1"'ии :()%и5 
-&-7.и-,45 -,#7%,7# иT -/и;(/иA #и-%" и/,#"&6(#"'и-
&//45 &-)&;/(/и0 [45,46].

6. П-именение 5(+2м., обо6+GенноC ,-омбоци,+-
ми (PRP), 5-и ми:-оBи-3-6ичес:оC в+-и:оце(э:,омии

G%-6(#и:(/,")>/4( и--)(.&+"/и* 6&-)(./и5 )(, 
6&.,+(#.и)и 6(#-6(%,и+/&-,> 6#и:(/(/и* 6)"1:4, &2&-
<"@(//&0 ,#&:2&'и,":и (PRP), +T :и%#&5и#7#<и3(-%&: 
)(3(/ии +"#и%&'()(, &-&2(//& +T 7-)&+и*5 и8(:и3(-
-%и-#(6(#971и&//&<& 6&+#(;.(/и* ,%"/(0 *и3%". Samy 
иT -&"+,. (2020) 6#&.(:&/-,#и#&+")и, 3,& 6#(.+"#и,()>-

/&( иT,(#"6(+,и3(-%&( ++(.(/и( PRP -6&-&2/& B99(%,и+-
/& -/и1и,> +4#";(//&-,> .(<(/(#"'ии <(#:и/",и+/&<& 
B6и,()и* иT :и/и:и1и#&+",> "6&6,&1 <(#:и/",и+/45 
%)(,&%, 2)"<&."#* 7)738(/иA "/,и&%-и."/,/&0 1"@и,4 
(6&+48(/иA 7#&+/(0 <)7,",и&/" иTTAC, -/и;(/иA NO) 
иT6&."+)(/иA 6#&"6&6,&,и3(-%&0 "%,и+/&-,и %"-6"14-3. 
?/")&<и3/4( #(17)>,",4 6&)73(/4 Abdel GhaZar иT-&"+,. 
(2024), %&,&#4( -&&2@и)и &T1/"3и,()>/&: -/и;(/ии +4-
#";(//&-,и и8(:и3(-%&<& 6&+#(;.(/и* иT 7)738(/ии 
97/%'ии ,(-,и%7) 6&-)( 6#и:(/(/и* PRP 7T%#4- -TB%-6(-
#и:(/,")>/4: ,&#-и&/&:/.(,&#-и(0. В+(.(/и( PRP -6&-
-&2-,+&+")& 1/"3и,()>/&:7 -/и;(/иA :"#%(#&+ +&-6"-
)(/и* (IL-1a, TNF-b), 6&."+)(/иA "6&6,&1", 7)738(/иA 
7#&+/* ,(-,&-,(#&/" иT:&#9&)&<ии *и3%", 6#и B,&: %&:-
2и/и#&+"//&( 6#и:(/(/и( PRP иT,".")"9и)" 6#&.(:&/-
-,#и#&+")& .&6&)/и,()>/40 -и/(#<и3(-%и0 B99(%,. 

В и--)(.&+"/ии Eisa иT-&"+,. (2024) 24)& 6#&.(:&/-
-,#и#&+"/&, 3,& PRP иT2&<","* ,#&:2&'и,":и 9и2#и/&-
+"* :",#и'" (i-PRF) 1/"3и,()>/& 7)738и)и "/,и&%-и."/,-
/40 6#&9и)> ,%"/и *и3(% иT-6&-&2-,+&+")и #(<(/(#"'ии 
6&+#(;.(//45 -,#7%,7# 6&-)( и8(:ии-#(6(#971ии, 6#и 
B,&: i-PRF 6&%"1")" 2&)(( +4#";(//7A #(<(/(#",и+/7A 
"%,и+/&-,> 6& -#"+/(/иA -TPRP. В .&6&)/(/и(, и--)(.&+"-
/и( Vinco иT-&"+,. (2024) 6&.,+(#.и)& "/,и&%-и."/,/4( 
иT 6#&-6#&)и9(#",и+/4( -+&0-,+" PRP, 6#&.(:&/-,#и-
#&+"+ 1/"3и,()>/&( -/и;(/и( 7#&+/* ROS иT6&+48(/и( 
B%-6#(--ии "/,и&%-и."/,/45 2()%&+ +T%)(,%"5 *и3%", 3,& 
-+и.(,()>-,+7(, &T 1"@и,/&: .(0-,+ии PRP 6#и #(6#&-
.7%,и+/45 6&+#(;.(/и*5, &27-)&+)(//45 &%-и.",и+/4: 
-,#(--&:.

P"%и: &2#"1&:, ,(%7@и( B%-6(#и:(/,")>/4( ."/-
/4( 6&.,+(#;."A, +4-&%и0 6&,(/'и") 6#и:(/(/и* PRP 
иTi-PRF +T%"3(-,+( .&6&)/и,()>/45 :(,&.и% 6#и :и%#&-
5и#7#<и3(-%&: )(3(/ии +"#и%&'()(, &./"%& .)* &%&/3"-
,()>/&<& +/(.#(/и* ."//45 ,(5/&)&<и0 +T %)и/и3(-%7A 
6#"%,и%7 /(&25&.и:& 6#&+(.(/и( .")>/(08и5 и--)(.&-
+"/и0, +%)A3"A@и5 %#76/4( %)и/и3(-%и( и-64,"/и* 
[47,T48,T49,T50].

4А()*Ч,"И,
?/")и1 6#(.-,"+)(//45 +T&21&#( и--)(.&+"/и0 6&.-

,+(#;."(, B99(%,и+/&-,> :и%#&5и#7#<и3(-%&0 6&.6"-
5&+&0 +"#и%&'()B%,&:ии %"% 1&)&,&<& -,"/."#," )(3(-
/и* +"#и%&'()( 2)"<&."#* /и1%&:7 7#&+/A #('и.и+&+ 
иT &-)&;/(/и0. N&+#(:(//4( +-6&:&<",()>/4( :(,&-
.и%и, ,"%и( %"% и/,#"&6(#"'и&//"* .&66)(#&<#"9и* и 
<и.#&.и--(%'и*, -7@(-,+(//& 6&+48"A, 2(1&6"--
/&-,> 5и#7#<и3(-%&<& +:(8",()>-,+", -/и;"* #и-% 6&-
+#(;.(/и* "#,(#и")>/45 иT )и:9",и3(-%и5 -,#7%,7#.  
F//&+"'и&//4( ,(5/&)&<ии, +%)A3"* 9)7&#(-'(/,/7A 
"/<и&<#"9иA -Tи/.&'и"/и/&: 1()(/4: (ICG), 6&1+&)*-
A, :и/и:и1и#&+",> и8(:и3(-%и( &-)&;/(/и* иT<и.#&-
'()(, 7)738"* и-5&.4 &6(#"'и0. G%-6(#и:(/,")>/4( 
."//4( 7%"14+"A, /" 1/"3и,()>/40 6&,(/'и") 6#и:(-
/(/и* PRP иT2&<",&0 ,#&:2&'и,":и 9и2#и/&+&0 :",#и-
'4 (i-PRF) +T%"3(-,+( ".]A+"/,/&0 ,(#"6ии, -6&-&2/&0 
7:(/>8и,> +&-6")и,()>/4( #("%'ии иT 7)738и,> #(6"-
#",и+/4( 6#&'(--4 +T ,%"/*5 *и3%". P(: /( :(/((, .)* 
&%&/3",()>/&0 и/,(<#"'ии 7%"1"//45 :(,&.и% +T%)и/и-
3(-%и( #(%&:(/."'ии /(&25&.и:4 .")>/(08и( #"/.&-
:и1и#&+"//4( %&/,#&)и#7(:4( и--)(.&+"/и* -T73"-,и-
(: 2&)>8и5 +42&#&% 6"'и(/,&+.
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