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�����!�� 

�:BC0;P=>ABP B5<O 8AA;54>20=8O. �BCDBEO E6B96D9@9AAB= 8<47ABEF<><, 
?9K9A<S, D945<?<F4J<< < 8<EC4AE9DAB7B A45?R89A<S C4J<9AFB6 E C4FB?B7<9= 

E?<;<EFB= B5B?BK>< DF4 (%"$) CB-CD9:A9@G EBEF46?SRF CDB5?9@AB9 CB?9 

EB6D9@9AAB= EFB@4FB?B7<< >4> 6 7?B54?PAB@ @4ELF459, F4> < A4 A4J<BA4?PAB@ < 

D97<BA4?PAOI GDB6ASI (�4D>G@B64 �.�., 2017; Allison H. et al., 2020; Gileva O. et al., 

2020). (GA84@9AF4?PAO9, CD<>?48AO9 <EE?98B64A<S < D4;D45BF>< CB CDB5?9@4@ 

D4AA97B 6OS6?9A<S < QHH9>F<6AB7B ?9K9A<S D4;?<KAOI ;45B?964A<= %"$ 

CD<B5D9?< BEB5GR 4>FG4?PABEFP 6 E6S;< E EBID4ASRM<@ES 6OEB><@ GDB6A9@ <I 

D4ECDBEFD4A9AABEF< (Peres M. et al., 2020; Yactayo-Alburquerque M.T. et al., 2021; 

Mulla M., 2021). #B 84AAO@ �E9@<DAB= BD74A<;4J<< ;8D46BBID4A9A<S (�"�) ED98< 

CBF9AJ<4?PAB ;?B>4K9EF69AAOI ;45B?964A<= (#��) %"$ 69EB@GR 8B?R ;4A<@49F 

?9=>BC?4><S. $4ECDBEFD4A9AABEFP D4;?<KAOI HBD@ ?9=>BC?4><< 6 CBCG?SJ<SI 

EGM9EF69AAB 64DP<DG9F < EBEF46?S9F BF 0,9% 8B 4,9% (Peres M. et al., 2020; Mulla 

M., 2021; Mohammed F. et al., 2022).  !4 BEAB64A<< EC9J<4?<;<DB64AAB7B ?9K95AB7B 

CD<9@4 C4J<9AFB6 E ;45B?964A<S@< %"$ ?9=>BC?4><S ;4A<@49F 3-9 @9EFB 6 

EFDG>FGD9 C4FB?B7<= #$ ( 9:96<><A4 �.%., 2018; �6<A4 �.�., 2020). �EE?98B64A<9 

E. Brouns et al. (2013) CB>4;4?B, KFB BF 16% 8B 62% C?BE>B>?9FBKAB7B D4>4 CB?BEF< 

DF4 (#$) D4;6<64RFES A4 HBA9 G:9 EGM9EF6GRM9= ?9=>BC?4><<. %6B96D9@9AAB9 

6OS6?9A<9 D4AA<I >?<A<K9E><I E<@CFB@B6 ?9=>BC?4><< <, EBBF69FEF69AAB, 

@4>E<@4?PAB 5OEFDB A4K4FB9 QHH9>F<6AB9 ?9K9A<9 ECBEB5EF6G9F D9L9A<R 

64:A9=L9= @98<>B-EBJ<4?PAB= ;484K< 3  CD98GCD9:89A<S D4;6<F<S 

C?BE>B>?9FBKAB7B D4>4 < CB6OL9A<S 6O:<649@BEF< C4J<9AFB6.    A9A<S 

<EE?98B64F9?9= BFABE<F9?PAB @9EF <;?R5?9AAB= ?B>4?<;4J<< ?9=>BC?4><< A4 %"$ 

EGM9EF69AAB @9ASRFES EB 6D9@9A9@ (Schepman K.P. et al., 1998; Saldivia-Siracusa C. 

et al., 2021). %B6D9@9AAO= 6;7?S8 A4 CD9<@GM9EF69AAGR FBCB7D4H<R BC<EO649F 

CBD4:9A<9 E?<;<EFB= B5B?BK>< (%") M9> (25%), S;O>4 (10%), %" 7G5 (5310%), 

F69D8B7B Aё54 (10320%), 8A4 #$ (10325%) < 89EAO (20%) ($45<AB6<K ".(. < EB46F., 

2014) 6 >4K9EF69 A4<5B?99 K4EFOI ;BA CBD4:9A<S. 
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� CBE?98A<9 30 ?9F @AB7<9 <EE?98B64A<S 89@BAEFD<DGRF ;A4K<F9?PAO= 

6>?48 BA>B79AAOI F<CB6 6<DGE4 C4C<??B@O K9?B69>4 (�#+) 6 D4;6<F<9 < 

@4?<7A<;4J<R #�� %"$, CD< QFB@ D4ECDBEFD4A9AABEFP �#+ CD< ?9=>BC?4><< %"$ 

EBEF46?S9F 22,5% (de la Cour C.D. 2021). 

!45?R89A<S EC9J<4?<EFB6 BA>B?B7<K9E>B7B CDBH<?S E6<89F9?PEF6GRF, KFB 

A9E@BFDS A4 8BEF4FBKAB G8B5AGR 8?S BE@BFD4 ?B>4?<;4J<R ?9=>BC?4><< A4 

CB69DIABEF< %"$, 5B?PL<AEF6B C4J<9AFB6 B5D4M4RFES ;4 ?9K9A<9@ E BCGIB?S@< 

A4 III-IV EF48<< (Bugshan A., Farooq I., 2020). 

�OL9GCB@SAGFB9 G>4;O649F A4 E9DP9;AO9 CDB5?9@O D4AA97B 6OS6?9A<S < 

A<;>B= BA>BA4EFBDB:9AABEF< 6D4K4@<-EFB@4FB?B74@< < 6D4K4@<-<AF9DA<EF4@<. 

#B-CD9:A9@G, EGM9EF6G9F CDB5?9@4 E 6B;@B:ABEFS@< CD<@9A9A<S E>D<A<A7B6OI 

@9DBCD<SF<=, 4 F4>:9 A98BEF4FBKAO@ <ECB?P;B64A<9@ 6D4K4@<-EFB@4FB?B74@< 

EGM9EF6GRM<I < IBDBLB E95S ;4D9>B@9A8B646L<I @9FB8B6 D4AA9= 8<47ABEF<>< 

C4FB?B7<= %"$, A<;>B= QHH9>F<6ABEFPR CDBH<?4>F<K9E><I BE@BFDB6, 

8<EC4AE9DAB7B A45?R89A<S ;4 C4J<9AF4@< E ?9=>BC?4><9= ( 9:96<><A4 �.%., 

2018). #BQFB@G BEB5GR 4>FG4?PABEFP <@9RF D45BFO CB EB69DL9AEF6B64A<R 

@9FB8B?B7<< 8<47ABEF<>< ?9=>BC?4><< < 6OS6?9A<S D4AA<I EF48<= 99 

B;?B>4K9EF6?9A<S. % QF<I CB;<J<= <;GK9A<9 6B;@B:AOI @9I4A<;@B6 

B;?B>4K9EF6?9A<S ?9=>BC?4><< %"$ A4 @B?9>G?SDAB@ GDB6A9, D4;D45BF>4 AB6OI 

@9FB8B6 < CB8IB8B6 > D4AA9= 8<47ABEF<>9 < E6B96D9@9AAB@G ?9K9A<R BFD4:49F 

4>FG4?PABEFP F9@O <EE?98B64A<S. 

%B5?5=P @07@01>B0==>AB8 B5<O. �>FG4?PAB= F9A89AJ<9= 6 EB6D9@9AAB= 
5<B@98<J<AE>B= A4G>9 S6?SRFES <;GK9A<9 EC9J<H<K9E><I CDBF9B?<F<K9E><I 

E<EF9@, F4><I >4> >4?PC4<AB64S, G5<>6<F<A-CDBF94EB@A4S E<EF9@ ('#%) CD< 

CBF9AJ<4?PAB ;?B>4K9EF69AAOI CBD4:9A<SI D4;?<KAB= ?B>4?<;4J<< < 

BA>B?B7<K9E><I ;45B?964A<SI. 'EF4AB6?9A H4>F, KFB CDBF94EB@O <7D4RF 

>?RK96GR DB?P 6 C4FB79A9;9 F4><I BA>B?B7<K9E><I ;45B?964A<=, >4> D4> S<KA<>4, 

QA8B@9FD<S, ><L9KA<>4, CBK><, M<FB6<8AB= :9?9;O, C?BE>B>?9FBKA4S >4DJ<AB@4 

7B?B6O < L9< (CBDB><A �.�. < EB46F., 2009; �64AB64 1.�. < EB46F., 2014; +B=A;BAB6 
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�.�. < EB46F., 2014; 2AGEB64 !.�. < EB46F., 2014; $B8B@4A �.�. < EB46F., 2015; 

,4LB64 �.�. < EB46F., 2017). %9DP9;AB <EE?98G9FES 6B;@B:ABEFP <ECB?P;B64A<S 

CB>4;4F9?9= 6AGFD<>?9FBKAOI CDBF9B?<F<K9E><I E<EF9@ 8?S BJ9A>< D<E>4 

@4?<7A<;4J<< < CDB7AB;<DB64A<S <EIB84 BA>B?B7<K9E><I ;45B?964A<= (+B=A;BAB6 

�.�. < EB46F., 2014; 2AGEB64 !.�. < EB46F., 2014). &4><@ B5D4;B@, C9DEC9>F<6AO@ 

A4CD46?9A<9@ 8?S <;GK9A<S BEB59AABEF9= 6AGFD<>?9FBKAOI CDBF9B?<F<K9E><I 

E<EF9@ S6?S9FES ;?B>4K9EF69AA4S FD4AEHBD@4J<S ?9=>BC?4><< %"$, 

I4D4>F9D<;GRM9=ES 6OEB>B= 79F9DB79AABEFPR >4> 6 C4FB79A9F<K9E>B@, F4> < 6 

CDB7ABEF<K9E>B@ C?4A9. !9E@BFDS A4 ;A4K<F9?PAB9 >B?<K9EF6B HGA84@9AF4?PAOI 

< >?<A<K9E><I D45BF CB <EE?98B64A<R CDBF9B?<F<K9E><I E<EF9@, CBF9AJ<4? 

<ECB?P;B64A<S CB>4;4F9?9= '#% 6 >4K9EF69 8<47ABEF<K9E><I < CDB7ABEF<K9E><I 

H4>FBDB6 @4?<7A<;4J<< #�� %"$ <, K4EFABEF<, ?9=>BC?4><< BEF49FES A9 

<;GK9AAO@. 

&5;P 8AA;54>20=8O: GEB69DL9AEF6B64FP @9FB8O 8<47ABEF<>< ?9=>BC?4><< 
E?<;<EFB= B5B?BK>< DF4 < 99 8<HH9D9AJ<4?PAB= 8<47ABEF<>< E C?BE>B>?9FBKAO@ 

D4>B@ A4 BEAB69 D4;D45BF4AAOI >?<A<K9E><I < @B?9>G?SDAOI >D<F9D<96 

BA>B79AAB7B D<E>4. 

�040G8 8AA;54>20=8O:  

1. � D9FDBEC9>F<6AB@ <EE?98B64A<< <;GK<FP K4EFBFG 6OS6?9A<S, 

BEB59AABEF< >?<A<K9E>B= >4DF<AO ?9=>BC?4><< 6 B5M9= EFDG>FGD9 ;45B?964A<= 

E?<;<EFB= B5B?BK>< DF4 < BJ9A<FP >4K9EF6B B>4;4A<S ?9K95AB-8<47ABEF<K9E>B= 

CB@BM< C4J<9AF4@ E CDBS6?9A<S@< ?9=>BC?4><<. 

2. �;GK<FP 6 ED46A<F9?PAB@ 4EC9>F9 I<@BFD<CE<ABCB8B5AGR < 

>4EC4;BCB8B5AGR 4>F<6ABEFP J<D>G?<DGRM<I < 6AGFD<>?9FBKAOI CDBF94EB@ 6 

EO6BDBF>9 >DB6< < F>4ASI CD< ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 < 

C?BE>B>?9FBKAB@ D4>9 CB?BEF< DF4. 
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3. �OS6<FP A4?<K<9 6;4<@BE6S;< @9:8G G5<>6<F<A-CDBF94EB@AB= 

E<EF9@B= < >?<A<>B-@BDHB?B7<K9E><@< CDBS6?9A<S@< B;?B>4K9EF6?9A<S 

?9=>BC?4><<. 

4. "J9A<FP DB?P 6<DGE4 C4C<??B@O K9?B69>4 6 6B;A<>AB69A<< < 

B;?B>4K9EF6?9A<< ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4.  

5. $4;D45BF4FP @4F9@4F<K9E><9 @B89?< 8?S 8<HH9D9AJ<4?PAB= 

8<47ABEF<>< < CDB7AB;<DB64A<S BA>B?B7<K9E>B7B D<E>4 G C4J<9AFB6 E 

?9=>BC?4><9= E?<;<EFB= B5B?BK>< DF4. 

!0CG=0O =>287=0.  !4 CD<@9D9 :<F9?9= &B@E>B= B5?4EF< CB?GK9AO AB6O9 
84AAO9 B CB>4;4F9?SI '#% CD< ?9=>BC?4><<, C?BE>B>?9FBKAB@ D4>9 < ;8BDB6B= 

%"$.  #B <FB74@ D9FDBEC9>F<6AB7B 4A4?<;4 B5B;A4K9AO BEAB6AO9 CDB5?9@O 

8<47ABEF<>< C4J<9AFB6 E ?9=>BC?4><9= %"$ (6OEB>4S 8B?S 7<CB8<47ABEF<><, 

A<;>4S FBKABEFP).  

 $4;D45BF4A AB6O= ECBEB5 8<HH9D9AJ<4?PAB= 8<47ABEF<>< ?9=>BC?4><< 

%"$ < C?BE>B>?9FBKAB7B D4>4 #$, BEAB64AAO= A4 4A4?<;9 G89?PAB= 

I<@BFD<CE<ACB8B5AB= ()&#) < >4EC4;BCB8B5AB= (�#) 4>F<6ABEF< 

HGA>J<BA<DB64A<9 '#%.  �C9D6O9 BCD989?9A4 ;A4K<@BEFP @B?9>G?SDAOI 

CB>4;4F9?9= 8?S D<E>4 @4?<7A<;4J<< BK47B6 ?9=>BC?4><< C"$. 

�C9D6O9 D4;D45BF4A AB6O= ECBEB5 8<HH9D9AJ<4?PAB= 8<47ABEF<>< 

?9=>BC?4><< %"$ < C?BE>B>?9FBKAB7B D4>4 #$, BEAB64AAO= A4 4A4?<;9 G89?PAB= 

)&# < �# 4>F<6ABEF< HGA>J<BA<DB64A<S '#% (C4F9AF $( A4 <;B5D9F9A<9 

№ 2770354 BF 15.04.20227. «%CBEB5 8<HH9D9AJ<4?PAB= 8<47ABEF<>< ?9=>BC?4><< 

< C?BE>B>?9FBKAB7B D4>4 E?<;<EFB= CB?BEF< DF4 A4 8BBC9D4J<BAAB@ QF4C9»). 

&5>@5B8G5A:0O 7=0G8<>ABP @01>BO. #B?GK9AAO9 D9;G?PF4FO CB;6B?SF 
D4EL<D<FP CD98EF46?9A<S B DB?< '#% 6 B;?B>4K9EF6?9A<< ?9=>BC?4><< %"$.   

#@0:B8G5A:0O 7=0G8<>ABP @01>BO. #D4>F<K9E>GR ;A4K<@BEFP D45BFO 
BCD989?S9F 6B;@B:ABEFP <ECB?P;B64A<S <EE?98B64AAOI CB>4;4F9?9= 8?S D4AA9= 
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8<47ABEF<>< @4?<7A<;4J<< ?9=>BC?4><< %"$, 4 F4>:9 8?S EB;84A<S @9FB84 BJ9A>< 

B;?B>4K9EF6?9A<S 84AAB7B ;45B?964A<S. #B D9;G?PF4F4@ <EE?98B64A<S CD98?B:9AO 

AB6O9 >D<F9D<< B;?B>4K9EF6?9A<S, A4 BEAB64A<< >BFBDOI 6B;@B:AB EHBD@<DB64FP 

7DGCCO BA>B?B7<K9E>B7B D<E>4 ED98< C4J<9AFB6 E ?9=>BC?4><9= %"$ A4 BEAB64A<< 

CB>4;4F9?9= '#%. #B>4;4A4 J9?9EBB5D4;ABEFP 6A98D9A<S 6 EFB@4FB?B7<K9E>GR 

CD4>F<>G BCD989?9A<S 4>F<6ABEF< '#% 6 >4K9EF69 E>D<A<A7B6B7B @9FB84 

6OS6?9A<S ?9=>BC?4><< %"$ 8?S EA<:9A<S GDB6AS ;45B?9649@BEF< 

C?BE>B>?9FBKAO@ D4>B@. 

 5B>4>;>38O 8 <5B>4O 8AA;54>20=8O.  9FB8B?B7<S <EE?98B64F9?PE>B= 
D45BFO BCD989?9A4 CBE?98B64F9?PAO@ CD<@9A9A<9@ @9FB8B6 A4GKAB7B CB;A4A<S, 

>?<A<K9E><I < ?45BD4FBDAOI <EE?98B64A<=, EB;84A<9@ < 484CF4J<= 4A4?<;4 )&# 

< �# 4>F<6ABEF9= CDBF94EB@ 6 EO6BDBF>9 >DB6< < %"$ @9FB8B@ H?GBD<@9FD<< < 

EF4F<EF<K9E><I @9FB8B6 <EE?98B64A<S CB?GK9AAOI 84AAOI.  

%G5N9>F <EE?98B64A<S 3 C4J<9AFO E CDBS6?9A<S@< ?9=>BC?4><< %"$, 

A4IB8SM<9ES A4 8<EC4AE9DAB@ GKёF9 G 6D4K4-EFB@4FB?B74, 698GM97B 

EC9J<4?<;<DB64AAO= CD<ё@ C4J<9AFB6 E C4FB?B7<9= %"$ < C4J<9AFO E 

CDBS6?9A<S@< C?BE>B>?9FBKAB7B D4>4 #$, A4IB8SM<9ES A4 C?4AB6B= 

7BEC<F4?<;4J<< 6 >?<A<>4I !�� BA>B?B7<< &B@E>B7B A4J<BA4?PAB7B 

<EE?98B64F9?PE>B7B @98<J<AE>B7B J9AFD4 (!� *). #D98@9F A4EFBSM97B 

<EE?98B64A<S 3 >?<A<K9E><9 BEB59AABEF<, @9FB8O 8<47ABEF<>< < BJ9A>4 D<E>4 

@4?<7A<;4J<< ?9=>BC?4><< %"$. 

#>;>65=8O, 2O=>A8<O5 =0 70M8BC: 

1. �A4K<F9?PA4S 8B?S ?9=>BC?4><< 6 >?<A<K9E>B= EFDG>FGD9 ;45B?964A<= 

E?<;<EFB= B5B?BK>< DF4, 9:97B8AO= CD<DBEF B5D4M49@BEF< > 6D4KG-EFB@4FB?B7G 

CB CB6B8G ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4, 5B?PLB9 >B?<K9EF6B 

8<47ABEF<K9E><I BL<5B> FD95GRF D4;D45BF>< AB6OI CB8IB8B6   < CB<E>4 FBKAOI 

>D<F9D<96 BJ9A>< D<E>4 B;?B>4K9EF6?9A<S 84AAB7B ;45B?964A<S. 
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2. �?<A<>B-@B?9>G?SDAO@< CD<;A4>4@< D<E>4 B;?B>4K9EF6?9A<S 

?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 S6?SRFES: C?BM48P BK474 CBD4:9A<S, 

?B>4?<;4J<S, G89?PA4S I<@BFD<CE<ACB8B5A4S 4>F<6ABEFP J<D>G?<DGRM<I 

CDBF94EB@ < G89?PA4S >4EC4;BCB8B5A4S 4>F<6ABEFP CDBF94EB@ 6 <;@9A9AAB= 

E?<;<EFB= B5B?BK>< DF4. 

3. �EE?98B64A<9 I<@BFD<CE<ACB8B5AB= 4>F<6ABEF< J<D>G?<DGRM<I 

CDBF94EB@ < >4EC4;BCB8B5AB= 4>F<6ABEF< CDBF94EB@ 6 <;@9A9AAB= E?<;<EFB= 

B5B?BK>< DF4 E CBEFDB9A<9@ ?B7<EF<K9E>B= @B89?< CB;6B?S9F CB6OE<FP >4K9EF6B 

8<47ABEF<>< ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4. 

%2O7P @01>BO A =0CG=O<8 ?@>3@0<<0<8. &9@4 8<EE9DF4J<< GF69D:89A4 A4 
;4E984A<< 'K9AB7B EB69F4 ?9K95AB7B H4>G?PF9F4 (��"' �" %<5� '  <A;8D464 

$BEE<< (CDBFB>B? ;4E984A<S № 9 BF 26.11 2019). �<EE9DF4J<BAAB9 <EE?98B64A<9 

6OCB?AS?BEP 6 D4@>4I BKAB= 4EC<D4AFGDO (��"' �" %<5� '  <A;8D464 $BEE<< 

CB A4CD46?9A<R «�?<A<K9E>4S @98<J<A4». �<EE9DF4J<S B8B5D9A4 D9L9A<9@ 

?B>4?PAB7B QF<K9E>B7B >B@<F9F4 GA<69DE<F9F4 (��"' �" %<5� '  <A;8D464 

$BEE<< (CDBFB>B? № 7938 BF 21.10.2019). 

%>>B25BAB285 48AA5@B0F88 ?0A?>@BC =0CG=>9 A?5F80;P=>AB8. 
�<EE9DF4J<S CB CBEF46?9AAB= J9?<, ;484K4@ < CB?GK9AAO@ D9;G?PF4F4@ 

EBBF69FEF6G9F C4ECBDFG EC9J<4?PABEF< 3.1.7. %FB@4FB?B7<S (C. 5 3 �;GK9A<9 

QF<B?B7<<, C4FB79A9;4, QC<89@<B?B7<<, @9FB8B6 CDBH<?4>F<><, 8<47ABEF<>< < 

?9K9A<S ;45B?964A<= E?<;<EFB= B5B?BK>< DF4). 

%B5?5=P 4>AB>25@=>AB8 BCD989?S9FES 8<;4=AB@ B8ABJ9AFDB6B7B BF>DOFB7B 

>B7BDFAB7B CDBEC9>F<6AB7B E Q?9@9AF4@< D9FDBEC9>F<6AB7B >?<A<K9E>B7B 

<EE?98B64A<S, D9CD9;9AF4F<6AO@ B5N9@B@ 6O5BD>< >?<A<K9E><I A45?R89A<= < 

?45BD4FBDAOI F9EFB6, CD<@9A9A<9@ EB6D9@9AAOI 6OEB>B<AHBD@4F<6AOI @9FB8B6 

<EE?98B64A<S, 489>64FAOI @9FB8B6 EF4F<EF<K9E>B= B5D45BF>< CB?GK9AAOI 

D9;G?PF4FB6. 
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�?@>10F8O @57C;PB0B>2. "EAB6AO9 CB?B:9A<S 8<EE9DF4J<BAAB= D45BFO 
8B>?48O64?<EP < B5EG:84?<EP A4 �E9DBEE<=E>B= A4GKAB-CD4>F<K9E>B= 

>BAH9D9AJ<< E @9:8GA4DB8AO@ GK4EF<9@ «�>FG4?PAO9 CDB5?9@O EFB@4FB?B7<<» 

( 4I4K>4?4, 2021); �E9DBEE<=E><I �FB7B6OI 80-= < 81-= A4GKAOI >BAH9D9AJ<SI 

<@. !.�. #<DB7B64 (&B@E>, 2021, 2022); A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< 

«�>FG4?PAO9 6BCDBEO 8<47ABEF<><, ?9K9A<S < D945<?<F4J<< ;?B>4K9EF69AAOI 

AB6BB5D4;B64A<= #$ < DBFB7?BF><» (&B@E>, 2021);  >BAH9D9AJ<< E @9:8GA4DB8AO@ 

GK4EF<9@ «#B <FB74@ !�$: A4G>4 < CD4>F<>4 6 EFB@4FB?B7<<» (�4DA4G?, 2022). 

�8G=O9 2:;04 48AA5@B0=B0 2 8AA;54>20=85. #?4A<DB64A<9 QF4CB6 
8<EE9DF4J<BAAB7B <EE?98B64A<S, CBEF4AB6>4 J9?< < ;484K, BCD989?9A<9 F9@O 

<EE?98B64A<S BEGM9EF6?9AO EB6@9EFAB E A4GKAO@ DG>B6B8<F9?9@. #B85BD < 

4A4?<; ?<F9D4FGDO, CDB6989A<9 >?<A<K9E><I <EE?98B64A<=, H?GBD<@9FD<K9E>B7B 

4A4?<;4 4>F<6ABEF9= F>4A96OI < J<D>G?<DGRM<I CDBF94EB@, BCD989?9A<9 �#+ 6 

%"$, 6989A<9 @98<J<AE>B= 8B>G@9AF4J<< CDB6B8<?<EP A9CBED98EF69AAB 46FBDB@. 

%5BD <EE?98G9@B7B @4F9D<4?4, B5E?98B64A<S C4J<9AFB6, EBEF46?9A<9 4?7BD<F@4 

CBE9M9A<S 6OCB?A9A 8<EE9DF4AFB@. �6FBDB@ ?<KAB CDB6989A 4A4?<; CB?GK9AAOI 

84AAOI, CBEFDB9A<9 ?B7<EF<K9E>B= @B89?<, B5B5M9AO D9;G?PF4FO, <;?B:9AO 

CD4>F<K9E><9 D9>B@9A84J<<. !4GKAO9 CB?B:9A<S < 6O6B8O 8<EE9DF4J<< 

EHBD@G?<DB64AO A4 BEAB64A<< D9;G?PF4FB6 EB5EF69AAOI <EE?98B64A<=. &9@4 

8<EE9DF4J<< 6>?RK9A4 6 BEAB6AB= C?4A !�$, B8B5D9A4 D9L9A<9@ ?B>4?PAB7B 

QF<K9E>B7B >B@<F9F4 (��"' �" %<5� '  <A;8D464 $BEE<< (CDBFB>B? № 7938 BF 

21.10.2019). 

#C1;8:0F88. �6FBD <@99F 10 BCG5?<>B64AAOI D45BF CB F9@9 8<EE9DF4J<<, 

<; A<I 3 CB?ABF9>EFB6O9 EF4FP<, 6IB8SM<9 6 54;G Scopus, Web of Science < 2 EF4FP< 

<; C9D9K9AS ���  <AB5DA4G>< $(. #B?GK9A C4F9AF $( A4 <;B5D9F9A<9 № 2770354 

«%CBEB5 8<HH9D9AJ<4?PAB= 8<47ABEF<>< ?9=>BC?4><< < C?BE>B>?9FBKAB7B D4>4 

E?<;<EFB= CB?BEF< DF4 A4 8BBC9D4J<BAAB@ QF4C9». �;84AB 1 GK95AB9 CBEB5<9 

«�<47ABEF<>4 ;45B?964A<= E?<;<EFB= B5B?BK>< DF4». 
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�=54@5=85 @57C;PB0B>2 8AA;54>20=8O 2 ?@0:B8:C. $45BF4 6OCB?A9A4 A4 
>4H98D9 EFB@4FB?B7<< (;46. >4H98DB= 3 8.@.A., 8BJ9AF ". �. �4=8<>) (��"' �" 

%<5� '  <A;8D464 $BEE<< (D9>FBD 3 8.@.A., 8BJ9AF �. %. �G?<>B6) < 6 BF89?9A<< 

BCGIB?9= 7B?B6O < L9< >?<A<>< !�� BA>B?B7<< (;46. BF89?9A<9@ - 8.@.A., 698. 

A4GK. EBFD.  . $.  GI4@98B6) &B@E>B7B !� * (8<D9>FBD 3 4>48. $�!, 8.@.A., 

CDBH9EEBD �. �. +B=A;BAB6).  4F9D<4?O 8<EE9DF4J<< 6A98D9AO 6 ?9K95AO= 

CDBJ9EE B5?4EFAB7B 7BEG84DEF69AAB7B 46FBAB@AB7B GKD9:89A<9 ;8D46BBID4A9A<S 

("��'�) «%FB@4FB?B7<K9E>4S CB?<>?<A<>4 №1» (7. &B@E>), "��'� «&B@E><= 

B5?4EFAB= BA>B?B7<K9E><= 8<EC4AE9D» < >?<A<>< !�� BA>B?B7<< &B@E>B7B 

!� *, <ECB?P;GRFES 6 GK95AB@ CDBJ9EE9 A4 >4H98D9 EFB@4FB?B7<< (��"' �" 

%<5� '  <A;8D464 $BEE<<. 

%B@C:BC@0 8 >1NU< 48AA5@B0F8>==>9 @01>BO. �<EE9DF4J<S A4C<E4A4 A4 
122 EFD4A<J9 < EBEFB<F <; 66989A<S, FD9I 7?46 EB5EF69AAOI <EE?98B64A<=, 

B5EG:89A<S D9;G?PF4FB6 < ;4>?RK9A<S, 6O6B8B6. %C<EB> ?<F9D4FGDO 6>?RK49F 166 

<EFBKA<>B6, 6 FB@ K<E?9 33 BF9K9EF69AAOI < 133 <ABEFD4AAOI. $45BF4 EB89D:<F 24 

D<EGA>4 < 6>?RK49F 15 F45?<J. 
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����� 1. "��"$ ��&�$�&'$/ 

1.1 А>FG4?PABEFP <EE?98B64A<S ;45B?964A<= E?<;<EFB= B5B?BK>< DF4 

#BD4:9A<S %"$ 64DP<DGRFES BF CDBEFB7B <;@9A9A<S J69F4, CB69DIABEF<, 

BF9>4 8B CBF9D< J9?BEFABEF<. �B;A<>AB69A<R QFB= 7DGCCO CBD4:9A<= 

ECBEB5EF6GRF @AB7BK<E?9AAO9 QF<B?B7<K9E><9 H4>FBDO, 6>?RK4S @<>DB5AO9, 

6<DGEAO9, 7D<5>B6O9 <AH9>J<<, FD46@4F<;4J<S @9I4A<K9E><@<, I<@<K9E><@<, 

F9D@<K9E><@< 6B;89=EF6<S@<, E<EF9@AO9 ;45B?964A<S < GCBFD95?9A<9 

>GD<F9?PAB7B <?< :964F9?PAB7B F454>4 < 4?>B7B?S [15]. � BEAB6AB@, CBD4:9A<S %" 

S6?SRFES 8B5DB>4K9EF69AAO@< < FD95GRF FB?P>B E<@CFB@4F<K9E>B7B ?9K9A<S, 

6?<SS A4 >4K9EF6B CB6E98A96AB= :<;A< C4J<9AFB6 <;-;4 ::9A<S, >DB6BFBK<6BEF< < 

5B?<. "8A4>B, A9>BFBDO9 ;45B?964A<S B5?484RF ;A4K<F9?PAO@ ;?B>4K9EF69AAO@ 

CBF9AJ<4?B@ [88]. 

$4ECDBEFD4A9AABEFP, 8<47ABEF<>4 < ?9K9A<9 C4FB?B7<= %"$ #$ <@9RF 

5B?PLB9 ;A4K9A<9 8?S >?<A<J<EFB6, CBE>B?P>G D4;?<KAO9 CBD4:9A<S %"$ <@9RF 

BK9AP EIB:<9 >?<A<K9E><9 CDBS6?9A<S. �>FG4?PAO9 <EE?98B64A<S < G7?G5?9A<9 

;A4A<= 6 QFB= B5?4EF< CD98BEF46?SRF AB6O9 6B;@B:ABEF< 8?S 8<47ABEF<>< < 

?9K9A<S ;45B?964A<= %"$ A4<?GKL<@ B5D4;B@. %B6D9@9AAO9 8BEFGCAO9 

8<47ABEF<K9E><9 @9FB8O < @9:8<EJ<C?<A4DAB9 EBFDG8A<K9EF6B D4;?<KAOI 

EC9J<4?<EFB6, F4><I >4> C4FB@BDHB?B7<, 89D@4FB?B7<, @<>DB5<B?B7<, F9D4C96FO, 

EFB@4FB?B7<, 84RF 6B;@B:ABEFP, 6B @AB7<I E?GK4SI, D4;B5D4FPES EB E?B:AB= 

>?<A<K9E>B= E<FG4J<9=.  

!9>BFBDO9 <;@9A9A<S %"$ @B7GF 5OFP E<@CFB@4@< D4;?<KAOI 

B5M9EB@4F<K9E><I ;45B?964A<=: E4I4DAO= 8<459F, >B:AO9 ;45B?964A<S, 

<@@GAB89H<J<FO < ;45B?964A<S >DB6<, 4??9D7<K9E><9 < FB>E<K9E><9 D94>J<<, 

;45B?964A<S :9?G8>4, 89H<J<F 6<F4@<AB6 < @<A9D4?B6 [14, 16, 17, 33, 97]. �B?99 

FB7B, ;8BDB6P9 #$ B>4;O649F BK96<8AB9 6?<SA<9 A4 CE<IB?B7<K9E><9 < EBJ<4?PAO9 

4EC9>FO :<;A989SF9?PABEF<. 
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$4ECDBEFD4A9AABEFP ;45B?964A<= %"$ E<?PAB D4;?<K49FES 6 D4;AOI EFD4A4I 

< 7DGCC4I A4E9?9A<S, 4 F4>:9 6 ;46<E<@BEF< BF 6B;D4EF4, B5M97B EBEFBSA<S 

;8BDB6PS ?R89= < A4?<K<S H4>FBDB6 D<E>4. %B7?4EAB 84AAO@ CDB6989AAO@ 

QC<89@<B?B7<K9E><I <EE?98B64A<= D4ECDBEFD4A9AABEF< CBD4:9A<= %"$ 

>B?95?9FES BF 4,9% 8B 64,7% [19, 88, 164]. 

�45B?964A<S #$ CD98EF46?SRF E EB5B= L<DB>B D4ECDBEFD4A9AAGR 7DGCCG 

C4FB?B7<=. � 2017 7B8G 6 7?B54?PAB@ <EE?98B64A<< D4ECDBEFD4A9AABEF< 5B?9;A9= 

EBB5M4?BEP, KFB 6 2016 7B8G 3,5 @<??<4D84 K9?B69> EFD484?< ;45B?964A<S@< %"$, 

KFB EBEF46?S9F CBKF< 50% A4E9?9A<S @<D4 [97]. �4AAO= H4>F ;4E?G:<649F 

6A<@4A<S, CBE>B?P>G CBDB:849F CDS@O9 < >BE69AAO9 D4EIB8O, >BFBDO9 ?B:4FPES 

A4 B7D4A<K9AAO9 5R8:9FO E<EF9@ ;8D46BBID4A9A<S 7BEG84DEF64 [14]. 

� ?<F9D4FGD9 EBB5M4?BEP B D4;?<KAOI C4FB?B7<SI #$, B8A4>B BEB5B7B 

6A<@4A<S ;4E?G:<649F 7DGCC4 ;45B?964A<= %"$, 6 K4EFABEF<, ;45B?964A<S E 

@4?B<AHBD@4F<6AO@< >?<A<K9E><@< CDBS6?9A<S@<, <@9RM<9 IDBA<K9E>B9 

8?<F9?PAB9 F9K9A<9, GE>B?P;4RM<9 BF 6A<@4A<S EC9J<4?<EFB6, <, KFB KD9;6OK4=AB 

64:AB, B5?484RM<9 6OEB><@ D<E>B@ @4?<7A<;4J<<. #4FB?B7<< E F4><@< 

I4D4>F9D<EF<>4@< BFABESFES > 7DGCC9 #�� #$: >D4EAO= C?BE><= ?<L4=, 

?9=>BC?4><S, CB8E?<;<EFO= H<5DB;, QD<FDBC?4><S, 6DB:89AAO= 8<E>9D4FB;, 

F454KAO= >9D4FB; G A9>GD<?PM<>B6, CBD4:9A<9 A954 6E?98EF6<9 >GD9A<S 

C9D969DAGFB= E<74D9FO, IDBA<K9E><= >4A8<8B;, 8<E>B<8A4S HBD@4 E<EF9@AB= 

>D4EAB= 6B?K4A><, E<H<?<F<K9E><= 7?BEE<F [35]. %FB<F BF@9F<FP, KFB 8BEF4FBKAB 

5B?PLGR 8B?R #�� #$ EBEF46?S9F ?9=>BC?4><S %"$. %GM9EF6G9F @AB7B @9FB8B6 

8<47ABEF<>< ;45B?964A<= %"$, >BFBDO9 5G8GF D4EE@BFD9AO A<:9. 

1.2 ЭC<89@<B?B7<S ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 

$4ECDBEFD4A9AABEFP ;45B?964A<= %"$ 6B 6E9@ @<D9, CB-CD9:A9@G, BEF49FES 

6OEB>B=. 1FBF H4>F BCD989?S9FES G69?<K9A<9@ K<E?4 C4J<9AFB6 E >?<A<K9E>< 

59EE<@CFB@AO@ < 8?<F9?PAO@ F9K9A<9@ ;45B?964A<= %"$ [7, 63, 83]. 
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%B7?4EAB >?4EE<H<>4J<< �"� (2007) ?9=>BC?4><S %"$ BFABE<FES > #�� < 

CD98EF46?S9F EB5B= 7<C9D>9D4FB;, EBCDB6B:84RM<=ES 6BEC4?9A<9@ EFDB@O < 

6B;A<>4RM<=, >4> CD46<?B, 6 BF69F A4 IDBA<K9E><9 Q>;B79AAO9 < QA8B79AAO9 

D4;8D4:9A<S. $4ECDBEFD4A9AABEFP ?9=>BC?4><< 64DP<DG9FES ED98< D4;?<KAOI 

A4GKAOI <EE?98B64A<=. #B 84AAO@ Hamed Mortazavi et al. (2019) 

D4ECDBEFD4A9AABEFP ?9=>BC?4><< ED98< A4E9?9A<S EBEF46?S9F 2,6%, 4 ED98< 6E9I 

QC<F9?<4?PAOI AB6BB5D4;B64A<= BF 0,2% 8B 5% [100]. 

#B 84AAO@ <EE?98B64A<S, CDB6B8<@B7B ". %. �<?96B= < EB46F. (2013) A4 

CDBFS:9A<< 5 ?9F <; 2 225 C4J<9AFB6 E C4FB?B7<9= %"$, ?9=>BC?4><S %"$ 5O?4 

6OS6?9A4 G 13,4% C4J<9AFB6, 6 69,0% G >GDSM<I @G:K<A 6 6B;D4EF9 55-64 7B84 [3]. 

%B7?4EAB 84AAO@ �.�. �GJ>B= < EB46F. (2018), D4ECDBEFD4A9AABEFP ?9=>BC?4><< 6 

EFDG>FGD9 ;45B?964A<= %"$ EBEF46?S9F 13,2%. �B?PL<AEF6B E?GK496 

D97<EFD<DB64?BEP 6 6B;D4EFAB= 7DGCC9 35354 ?9F 59; 79A89DAOI BF?<K<= [13]. 

�DG7B9 CSF<?9FA99 D9FDBEC9>F<6AB9 <EE?98B64A<9, CDB6989AAB9 �.�. 

%F4D<>B6B= < EB46F. (2018), 8?S 6OS6?9A<S B5D4M49@BEF< C4J<9AFB6 E 

?9=>BC?4><9= %"$ CDB89@BAEFD<DB64?B, KFB 6 EFDG>FGD9 ;45B?964A<= %"$ 

?9=>BC?4><S 6EFD9K4?4EP G 26,5% C4J<9AFB6. #<> D4ECDBEFD4A9AABEF< 

?9=>BC?4><< CD<IB8<?ES A4 6B;D4EF 50-59 ?9F, 59; EGM9EF69AAB= D4;A<JO ED98< 

?<J :9AE>B7B < @G:E>B7B CB?4 [24]. 

�;69EFAB, KFB ;45B?964A<9 CBD4:49F CD9<@GM9EF69AAB 6;DBE?B9 A4E9?9A<9 6 

6B;D4EF9 50370 ?9F [18]. #D< QFB@ CB>4;4F9?< ;45B?9649@BEF< ;A4K<F9?PAB 

D4;?<K4RFES 6 ;46<E<@BEF< BF 79B7D4H<K9E><I < 89@B7D4H<K9E><I H4>FBDB6. � 

D97<BA4I @<D4 E 6OEB>B= EB?A9KAB= 4>F<6ABEFPR, A95?47BCD<SFAO@< 

@9F9BDB?B7<K9E><@< GE?B6<S@<, 4 F4>:9 E A9>BFBDO@< A4J<BA4?PAB-QFA<K9E><@< 

BEB59AABEFS@< C<F4A<S < C<M96B7B CB6989A<S A4E9?9A<S 6EFD9K49@BEFP  

?9=>BC?4><< %"$ G @G:K<A ED98A97B < EF4DL97B 6B;D4EF4 >B?95?9FES BF 3,46 8B 

11,6% [15, 88]. %B7?4EAB BH<J<4?PAB= EF4F<EF<><, CB>4;4F9?< ;45B?9649@BEF< 

?9=>BC?4><9= 6 $BEE<=E>B= (989D4J<<, EBEF46?SRF 2,1% 69D<H<J<DB64AAOI 

E?GK496 A4 1000 A4E9?9A<S [3]. � CD9<@GM9EF69AAB= ?B>4?<;4J<< ?9=>BC?4><< 
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%"$ BFABESF CBD4:9A<9 %" M9> (25%), S;O>4 (10%), EC49> 7G5 (5310%), F69D8B7B 

Aё54 (10320%), 8A4 #$ (10325%) < 89EAO (20%) [18]. 

1.3 !B6D9@9AAO9 CD98EF46?9A<S B5 QF<B?B7<< ?9=>BC?4><< E?<;<EFB= 

B5B?BK>< DF4 

�B>4;4AB, KFB ?9=>BC?4><S %"$ 6B;A<>49F >4> BF69FA4S D94>J<S %"$ A4 

IDBA<K9E>B9 Q>;B79AAB9 < QA8B79AAB9 D4;8D4:9A<9. �4:A4S QF<BC4FB79A9F<K9E>4S 

DB?P BF6B8<FES >GD9A<R, GCBFD95?9A<R 4?>B7B?S, IDBA<K9E>B= @9I4A<K9E>B= 

FD46@4F<;4J<< %"$ 6E?98EF6<9 C4FB?B7<< CD<>GE4, BEFDO@<, FD46@<DGRM<@< 

>D4S@< D4;DGL9AAOI ;G5B6 < ;G5AO@< CDBF9;4@< E 89H9>F4@< <;7BFB6?9A<S. � FB@ 

E?GK49, 9E?< CDBF9; <;7BFB6?9A <; D4;ABDB8AOI @9F4??B6 6 #$ @B:9F 6B;A<>4FP 

74?P64A<K9E><= FB>, ECBEB5EF6GRM<= A4DGL9A<R >9D4F<A<;4J<< %" [19, 158]. 

1A8B79AAO9 H4>FBDO, B>4;O64RF ;A4K<F9?PAB9 6?<SA<9 A4 6B;A<>AB69A<9 < 

>?<A<K9E>B9 F9K9A<9 ?9=>BC?4><< %"$.  � D9;G?PF4F9 CDB6989AAOI <EE?98B64A<=, 

GEF4AB6?9A4 6;4<@BE6S;P @9:8G 6B;A<>AB69A<9@ ?9=>BC?4><< %"$ < A4?<K<9@ 

C4FB?B7<< :9?G8BKAB-><L9KAB7B FD4>F4 (��&), EFD9EEB@, A98BEF4F>B@ 6<F4@<AB6 

�, �, B12, 7BD@BA4?PAO@< D4EEFDB=EF64@<, CD98D4ECB?B:9AABEFPR CD< A9>BFBDOI 

79A9F<K9E><I ;45B?964A<SI < E<A8DB@4I, F4><I >4> 6DB:89AAO= 8<E>9D4FB;, 

6DB:89AA4S C4I<BA<I<S, <8<BC4F<K9E><= >9D4FB; %<@9AE4< [19]. �@9RFES 84AAO9, 

CB8F69D:84RM<9 E6S;P 6B;A<>AB69A<S < D4;6<F<S ?9=>BC?4><< %"$ E 

<AH<J<DB64A<9@ C4J<9AF4 6<DGE4@< C4C<??B@O K9?B69>4 (�#+) 11, 16 < 18-7B 

F<CB6 [116, 138, 139], IDBA<K9E>B= >4A8<8B;AB= <AH9>J<9= [163]. �9=>BC?4><S 

@B:9F 6B;A<>4FP A4 HBA9 8<EFDBH<K9E><I CDBJ9EEB6 < IDBA<K9E>B7B 6BEC4?9A<S 

E?<;<EFOI B5B?BK9> < >B:< CD< F4><I ;45B?964A<SI >4> 4>4AFB?<F<K9E>4S 

CG;ODK4F>4, QDB;<6AB-S;69AAO= < 5G??9;A4S HBD@4 >D4EAB7B C?BE>B7B ?<L4S [19]. 

#DB6989AAO9 <EE?98B64A<S G>4;O64RF A4 D4;6<F<9 ?9=>BC?4><< #$ A4 HBA9 

QA8B>D<AAOI ;45B?964A<=: E4I4DAO= 8<459F 1 < 2, <;@9A9A<9 GDB6AS CB?B6OI < 

EF9DB<8AOI 7BD@BAB6 [25].  
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1.4 К?4EE<H<>4J<< ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 

� 1990 7B8G 5O?4 CD<ASF4 >?4EE<H<>4J<S  ��-10. %B7?4EAB QFB= 

>?4EE<H<>4J<S ?9=>BC?4><S 6IB8<F 6 7DGCCG ;45B?964A<= 7G5 < %"$ (� 13.-) 6@9EF9 

E F4><@< ;45B?964A<S@< >4>: 7D4AG?9@4 < 7D4AG?9@BCB8B5AO9 CBD4:9A<S %"$, 

CB8E?<;<EFO= H<5DB; #$ < F.8. (&45?<J4 1). 

&45?<J4 1 - �?4EE<H<>4J<S ;45B?964A<= %"$ EB7?4EAB  ��-10 

�B8 CB 

 ��-10 

$4EL<HDB6>4 (BC<E4A<9) 

�13 �DG7<9 5B?9;A< 7G5 < E?<;<EFB= B5B?BK>< #$ 

�>?RK9AB: <;@9A9A<S QC<F9?<S S;O>4 

�E>?RK9AB: 5B?9;A< S;O>4 (� 14.-), ><EFO B5?4EF< DF4 (�.09.-) 

A9>BFBDO9 <;@9A9A<S 89EAO < 59;;G5B7B 4?P69B?SDAB7B >D4S 

(�05-�06) EFB@4F<F < DB8EF69AAO9 CBD4:9A<S (�12.-) 

� 13.0 �B?9;A< 7G5 

�E>?RK9AB: 4D<5BH?46<AB; (�53.0), FD9M<A4 EC4=>< 7G5 (;4984) 

6E?98EF6<9: >4A8<8B;4 (�37.8), A98BEF4FBKABEF< D<5BH?46<A4 

(�53.0), I9=?<F, E6S;4AAO= E <;?GK9A<9@ (�55-�59) 

� 13.1 #D<>GEO64A<9 M9>< < 7G5 

�13.2 �9=>BC?4><S < 8DG7<9 <;@9A9A<S QC<F9?<S #$, 6>?RK4S S;O> 

�E>?RK9AB: 6B?BE4F4S ?9=>BC?4><S (�13.3) 

� 13.3 �B?BE4F4S ?9=>BC?4><S 

�13.4 �D4AG?9@4 < 7D4AG?9@BCB8B5AO9 CBD4:9A<S %" #$ 

�13.5 #B8E?<;<EFO= H<5DB; #$ 

�13.6 �<C9DC?4;<S E?<;<EFB= B5B?BK>< #$ 6E?98EF6<9 D4;8D4:9A<S 

�E>?RK9AB: 7<C9DC?4;<S 59;;G5B7B 4?P69B?SDAB7B >D4S 

6E?98EF6<9 D4;8D4:9A<S (�06.2) 

�13.7 �DG7<9 < A9GFBKAёAAO9 CBD4:9A<S E?<;<EFB= B5B?BK>< #$ 
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%B7?4EAB >?4EE<H<>4J<<  ��-10 CB@<@B «�9=>BC?4><< < 8DG7<I 

<;@9A9A<= 6>?RK4S S;O>» 6O89?SRF «�B?BE4FGR ?9=>BC?4><R», >BFBDGR 

D4EE@4FD<64RF >4> CDBS6?9A<9 ��+-<AH9>J<< 6 #$ (&45?<J4 2). 

&45?<J4 2 - �?4EE<H<>4J<S ?9=>BC?4><< %"$ EB7?4EAB  ��-10 

�B8 CB 

 ��-10 

$4EL<HDB6>4 (BC<E4A<9) 

�13.2 �9=>BC?4><S < 8DG7<9 <;@9A9A<S QC<F9?<S #$, 6>?RK4S S;O> 

�E>?RK9AO: >4A8<8B;A4S ?9=>BC?4><S (�37.02), BK47B64S 

QC<F9?<4?PA4S 7<C9DC?4;<S (�07.)2), HD<>J<BAAO= >9D4FB; 

(�06.22), HGA>J<BA4?PAO= >9D4FB; (�06.22), 6B?BE4F4S 

?9=>BC?4><S (�.13.3) 

� 13.20 �9=>BC?4><S <8<BC4F<K9E>4S 

�13.21 �9=>BC?4><S, E6S;4AA4S E GCBFD95?9A<9@ F454>4 

�E>?RK9AO: A<>BF<AB6O= ?9=>B>9D4FB; A954 (�.13.24) A95B 

>GD<?PM<>4 (�13.24) 

�13.22 1D<FDBC?4><S 

�13.23 �9=>989@4 

� 13.24 !95B >GD<?PM<>4 [A<>BF<AB6O= ?9=>B>9D4FB; A954] 

[A<>BF<AB6O= EFB@4F<F] 

� 13.28 �DG7<9 <;@9A9A<S QC<F9?<S 

�13.29 !9GFBKA9AAO9 <;@9A9A<S QC<F9?<S ?9=>BC?4><S «59; 

8BCB?A<F9?PAB7B GFBKA9A<S» 

�13.3 �B?BE4F4S ?9=>BC?4><S 

 

�D<@9K4A<9: #BD4:9A<S (F4><9, >4> ?9=>BC?4><S, QD<FDBC?4><S) 59; 
G>4;4A<S A4 FS:9?GR 8<EC?4;<R CD98EF46?9AO 6 84AAB@ D4;89?9; CD< QFB@ @B:AB 
<ECB?P;B64FP E?98GRM<9 L9EF<;A4KAO9 CB8DG5D<><: 

0 4 59; 6OS6?9A<S 8<EC?4;<< (<?< EF9C9AP 0) 
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1 4 A9;A4K<F9?PA4S (?97>4S) 8<EC?4;<S (<?< EF9C9AP 1) 

2 4 G@9D9AA4S 8<EC?4;<S (<?< EF9C9AP 2) 

9 4 59; G>4;4A<S A4 8<EC?4;<R 

#BD4:9A<S E FS:9?B= HBD@B= 8<EC?4;<< (EF9C9AP 3 <?< 4) G>4;O64RFES 6 
D4;89?9 «!B6BB5D4;B6A<S in situ» (D004D09). 

%B7?4EAB >?4EE<H<>4J<< �O� 10-7B C9D9E@BFD4 (1999), ?9=>BC?4><R %"$ 

D4;89?SRF A4 7B@B79AAGR < A97B@B79AAGR. �B@B79AA4S CB8D4;89?S9FES A4 

C?BE>GR, C9@;4CB8B5AGR, E>?48K4FGR < @BDM<A<EFGR. !97B@B79AA4S 

?9=>BC?4><S %"$, 6 E6BR BK9D98P, A4 69DDG>B;AGR, G;9?>B6GR, CSFA<EFGR HBD@O 

[147].  

�B@B79AA4S ?9=>BC?4><S CD98EF46?S9F EB5B= B8ABDB8AGR FBA>GR 59?GR 

B5?4EFP %". $<E> ;?B>4K9EF69AAB= FD4AEHBD@4J<< S6?S9FES BFABE<F9?PAB A<;><@. 

!97B@B79AAO9 CBD4:9A<S A9EGF 7BD4;8B 5B?99 6OEB><= D<E> ;?B>4K9EF69AAB= 

FD4AEHBD@4J<< [51].  #SFA<EFO= F<C CD98EF46?S9F E EB5B= 59?O9 < >D4EAO9 

CBD4:9A<9, E CD9<@GM9EF69AAB 59?B= CB69DIABEFPR. ';9?>B6O= F<C CD98EF46?9A 

6 6<89 A95B?PL<I CB?<CB6<8AOI, 59?OI A4DBEFB6, B>DG7?B= HBD@O. �9DDG>B;A4S 

?9=>BC?4><S <@99F 6B;6OL4RMGRES A48 %"$ D<H?9AGR CB69DIABEFP.  

#DB?<H9D4F<6A4S 69DDG>B;A4S ?9=>BC?4><S S6?S9FES CB8F<CB@ 69DDG>B;AB= 

?9=>BC?4><< < I4D4>F9D<;G9FES 47D9EE<6AO@ DBEFB@, K4EFO@< D9J<8<64@<, 

A4?<K<9@ @AB:9EF64 BK47B6, GEFB=K<6BEFPR > ?9K9A<R, 5B?99 6OEB><@ D<E>B@ 

;?B>4K9EF69AAB= FD4AEHBD@4J<<. 

� 2005 7. �O� CD<AS?4 9M9 B8AG >?4EE<H<>4J<R ;45B?964A<= 7B?B6O < L9<, 

6 >BFBDB= CBS6?S9FES CBASF<9 «QC<F9?<4?PAO= CD98D4>». � CBE?98A9@G BFABESF 

?9=>BC?4><R %"$, >BFBD4S 6 E6BR BK9D98P, 7<EFB?B7<K9E>< CB8D4;89?S9FES A4 

BK47B6GR QC<F9?<4?PAGR 7<C9DC?4;<R (59; 4F<C<<), 8<EC?4;<R A<;>B=, ED98A9= < 

6OEB>B= EF9C9A<. #BE?98A<9 FD< 7<EFB?B7<K9E><I 64D<4AF4 ?9=>BC?4><< 6IB8SF 6 

CBASF<9 «C?BE>B>?9FBKA4S <AFD4QC<F9?<4?PA4S A9BC?4;<S» (Squamous 

Intraepithelial Neoplasia 4SIN), >BFBD4S 8<HH9D9AJ<DG9FES BF 1 8B 3 EF9C9A9= 

FS:9EF<. �?46AB= BEB59AABEFPR >?4EE<H<>4J<< SIN S6?S9FES CBASFAB9 
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BFB5D4:9A<9 >4:8B7B QF4C4 ;?B>4K9EF69AAB= FD4AEHBD@4J<< QC<F9?<S %"$ [160]. 

%?98G9F E>4;4FP, KFB QF4 >?4EE<H<>4J<S S6?S9FES CD9:89 6E97B 

C4FB@BDHB?B7<K9E>B= < 8BCB?AS9F EB5EF69AAB >?<A<K9E><= 8<47AB;. 

� 2020 7. D45BK4S 7DGCC4 �"� CB 6BCDBE4@ >?4EE<H<>4J<< #�� %"$ 

6O89?<?4 69DDG>B;AGR HBD@G ?9=>BC?4><< 6 BF89?PAGR AB;B?B7<K9E>GR 98<A<JG, 

CB8K9D>AG6 6OEB><= BA>B79AAO= CBF9AJ<4? QFB7B ;45B?964A<S (&45?<J4 3). 

&45?<J4 3 - �?<A<K9E><9 BEB59AABEF< CBD4:9A<= #�� %"$ 

!B;B?B7<S �?<A<K9E>4S >4DF<A4 
�B@B79AA4S 
?9=>BC?4><S 

$46AB@9DAB 59?O9, C?BE><9 < FBA><9, E 
7?48>B= CB69DIABEFPR C4FB?B7<K9E><9 BK47<, <AB784 E 
A97?G5B><@< FD9M<A4@<. #?BFAB CD<?974RF > %", A9 
G84?SRFES CD< EBE>45?<64A<<. 

!97B@B79AA4S 
?9=>BC?4><S 

#B?<CBCB85AO9 <?< B>DG7?O9 6ODBEFO, >D4EAO9 <?< 59?O9 
A4DBEFO A4 CB69DIABEF< %"$. #B69DIABEFP C4FB?B7<K9E>B7B 
BK474 CD<CB8ASF4 A48 %", Q>;BH<FA4S, @BDM<A<EF4S <?< 

7BHD<DB64AA4S. 
1D<FDBC?4><S �B>4?<;B64AAB9 >D4EAB9 CSFAB E K9F><@< >D4S@< < @4FB6B= 

CB69DIABEFPR. 
#DB?<H9D4F<6A4S 
@G?PF<HB>4?PA4S 
?9=>BC?4><S 

 AB:9EF69AAO9 6O84RM<9ES A48 CB69DIABEFPR %" 59?O9 
CSFA4, ?B>4?<;B64AAO= 6 86GI < 5B?99 FBCB7D4H<K9E><I 
;BA4I #$. #BD4:9A<S D4ECDBEFD4ASRFES < E?<64RFES 6B 
6D9@S CDB7D9EE<DB64A<S. +4EFB D9J98<6<DGRF. 

�D4EAO= C?BE><= 
?<L4= 

#D9<@GM9EF69AAB 59?O9 ?<A<<, >DG:964, FBK>< <?< 5?SL>4, 
6 ;46<E<@BEF< BF HBD@O. �?S 4FDBH<K9E>B= < QDB;<6AB-
S;69AAB= HBD@O I4D4>F9DAB >D4EAO= J69F C4FB?B7<K9E>B7B 
BK474 < <;NS;6?9AA<9. 

#B8E?<;<EFO= 
H<5DB; CB?BEF< 

DF4 

#B5?98A9A<9 %"$ #$. �4@9FA4S CBF9DS EBEBK>B6 S;O>4. 
#4?PC<DG9@O9 H<5DB;AO9 FS:< 6 %". "7D4A<K9AA4S 
CB86<:ABEFP S;O>4 (D<7<8ABEFP). %@BDM9AAO= <?< 
89HBD@<DB64AAO= S;OKB>. "7D4A<K9A<9 BF>DO64A<S DF4, 
6C4?O9 M9><. 
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� 2000 7B8G van der Waal et al. CD98?B:<?< E<EF9@G >?4EE<H<>4J<< 

?9=>BC?4><< %"$ CB EF48<S@, CB 4A4?B7<< E >?4EE<H<>4J<9= TNM, <ECB?P;G9@B= 

6 BA>B?B7<<. "EAB6AO@< >D<F9D<S@< QFB= >?4EE<H<>4J<< S6?SRFES EG@@4DA4S 

C?BM48P BK474 ?9=>BC?4><< < A4?<K<9 8<EC?4;<< QC<F9?<S CB D9;G?PF4F4@ 

7<EFB?B7<< (&45?<J4 4) [148]. 

&45?<J4 4 - %<EF9@4 >?4EE<H<>4J<< < EF48<DB64A<S ?9=>BC?4><< %"$ 

#D<;A4> "C<E4A<9 

L (#?BM48P BK474 ?9=>BC?4><<) 

L1 $4;@9D 98<A<KAOI <?< @AB:9EF69AAOI BK47B6 
?9=>BC?4><< f 2 E@2 

L2 $4;@9D 98<A<KAOI <?< @AB:9EF69AAOI BK47B6 
?9=>BC?4><=  2-4 E@2 

L3 $4;@9D 98<A<KAOI <?< @AB:9EF69AAOI BK47B6 
?9=>BC?4><= g 4 E@2 

Lx $4;@9D A9 G>4;4A 

P (�<EFB?B7<S) 

P0 "FEGFEF6<9 QC<F9?<4?PAB= 8<EC?4;<< (6>?RK49F 
«BFEGFEF6<9 QC<F9?<4?PAB= 8<EC?4;<< <?<, 
6B;@B:AB, ?97>GR QC<F9?<4?PAGR 8<EC?4;<R») 

P1 "FK9F?<64S QC<F9?<4?PA4S 8<EC?4;<S (6>?RK49F 
«BF ?97>B= 8B G@9D9AAB=» < «BF G@9D9AAB= 8B 
6B;@B:AB FS:9?B=» QC<F9?<4?PAGR 8<EC?4;<R 

Px "FEGFEF6<9 <?< A4?<K<9 QC<F9?<4?PAB= 8<EC?4;<<, 
A9 G>4;4AAB= 6 ;4>?RK9A<< 7<EFB?B7<< 

% (>?<A<K9E>B9 CDBS6?9A<9) * 6@9EFB P (�<EFB?B7<S) 
%1 �B@B79AA4S ?9=>BC?4><S 
%2 !97B@B79AA4S ?9=>BC?4><S 

%F48<< ?9=>BC?4><< 

%F48<S I L1P0/L1C1 

%F48<S II L2P0/L2C1 

%F48<S III L3P0 <?< L1L2P1/L3C1 <?< L1L2C2, 

%F48<S IV L3P1/L3C2 
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1.5 М9FB8O 8<47ABEF<>< ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 

#D< <EE?98B64A<< C4FB?B7<< %"$ #�� 6O;O64RF A4<5B?PL<9 FDG8ABEF< G 

CD4>F<>GRM<I 6D4K9=-EFB@4FB?B7B6. �9DBSFABEFP B;?B>4K9EF6?9A<S ?9=>BC?4><< 

%"$ < 8?<F9?PAO= I4D4>F9D F9K9A<S 4>FG4?<;<DGRF A9B5IB8<@BEFP CDB6989A<S 

FM4F9?PAB7B B5E?98B64A<S C4J<9AFB6 E QFB= C4FB?B7<9= [84]. �B;A<>4RF 

FDG8ABEF< CD< 8<HH9D9AJ<4?PAB= 8<47ABEF<>9 ;?B>4K9EF69AAOI CBD4:9A<= < 

8B5DB>4K9EF69AAOI <?< 6BEC4?<F9?PAOI ;45B?964A<= %"$. � 5B?PL<AEF69 E?GK496 

8<47AB; �!" #$ EF46<FES CB;8AB, 6E?98EF6<9 FB7B, KFB 6D4K<-EFB@4FB?B7< 

<ECOFO64RF ;4FDG8A9A<9 CD< BJ9A>9 EF9C9A< FS:9EF< CBD4:9A<S < D<E>4 

FD4AEHBD@4J<< BK474 6 cancer in situ [114]. 'IG8L49F E<FG4J<R A98BEF4FB> 

>?<A<K9E><I >D<F9D<96 B5D4F<@BEF< CDBJ9EE4. 

#D< 8<47ABEF<>9 ?9=>BC?4><< %"$ 6O89?SRF BEAB6AO9 < 8BCB?A<F9?PAO9 

@9FB8O B5E?98B64A<S. � BEAB6AO@ @9FB84@ BFABE<FES BCDBE < BE@BFD, > 

8BCB?A<F9?PAO@ - @BDHB?B7<K9E>B9 <EE?98B64A<9, >BFBDB9 @B:9F 5OFP CDB6989AB 

86G@S @9FB84@< - J<FB?B7<K9E><@ < 7<EFB?B7<K9E><@; BCF<K9E>4S >B79D9AFA4S 

FB@B7D4H<S ("�&), H?GBD9EJ9AFA4S EFB@4FBE>BC<S, @9FB8O B>D4L<64A<S.  

�EAB6AO9 @9FB8O 8<47ABEF<>< ?9=>BC?4><<  

"CDBE 6>?RK49F 6OSEA9A<9 :4?B5 4A4@A9;4 ;45B?964A<S. #D< ?9=>BC?4><< 

:4?B5O BFEGFEF6GRF ?<5B E6B8SFES > BMGM9A<R L9DBIB64FBEF< CB69DIABEF< %", 

8<E>B@HBDFG, KG6EF6G EFSAGFBEF<, EGIBEF<, ::9A<S 6 BK479 CBD4:9A<S. � 4A4@A9;9 

6OSEASRF 6D98AO9 CD<6OK><, CDBH9EE<BA4?PAO9 6D98ABEF<, A4?<K<9 HBAB6OI 

;45B?964A<=.  

"E@BFD CDB6B8<FES EB7?4EAB D9>B@9A84J<S@ �"� (1997). $4;?<K4RF 

6A9LA<=, 6AGFD<BD4?PAO= BE@BFD. #D< 6A9LA9@ BE@BFD9 B5OKAB BEB59AABEF9= A9 

6OS6?S9FES. #D< 6AGF<D<BD4?PAB@ BE@BFD9 CD< ?B>4?<;4J<< ?9=>BC?4><< A4 %"$ 

BCD989?SRFES 59?9EB64FO9 5?SL><. #B69DIABEFP BK474 CBD4:9A<S 7?48>4S ?<5B 

L9DBIB64F4S 6 ;46<E<@BEF< BF >?<A<K9E>B= HBD@O, K9F>B BF7D4A<K9A BF 
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ABD@4?PAB= %"$. #D< C4?PC4J<< BK474 CBD4:9A<S >BAE<EF9AJ<S @S7>4S. 

�OS6?9A<9 GC?BFA9A<S S6?S9FES A4EFBD4:<64RM<@ CD<;A4>B@ @4?<7A<;4J<<.  

�BCB?A<F9?PAO9 @9FB8O 8<47ABEF<>< ?9=>BC?4><< !�  

'FBKA9A<9 >?<A<K9E>B7B 8<47AB;4 < BCD989?9A<9 BA>B79AAB7B CBF9AJ<4?4 

;45B?964A<S BCD989?S9F A9B5IB8<@BEFP <ECB?P;B64A<S 8BCB?A<F9?PAOI @9FB8B6 

8<47ABEF<>< CD< ?9=>BC?4><< %"$. 1F< @9FB8O 8<47ABEF<>< #�� %"$ @B:AB 

D4;89?<FP A4 869 7DGCCO: 1-S 7DGCC4 - @9FB8O, A4CD46?9AAO9 A4 B5A4DG:9A<9 < 

6OS6?9A<S K9F><I 7D4A<J BK47B6 CBD4:9A<S %"$ (6<F4?PAB9 B>D4L<64A<9, 

4GFBH?GBD9EJ9AFA4S 6<;G4?<;4J<S). 2-S 7DGCC4 3 @9FB8O 8?S BJ9A>< D<E>4 

@4?<7A<;4J<< BK47B6 CBD4:9A<S. � C9D6B= 7DGCC9 @B:AB BFA9EF< J<FB?B7<R, 

5<BCE<R, BCF<>B->B79D9AFAGR FB@B7D4H<R ("�&),  6<F4?PAB9 B>D4L<64A<9 [65]. � 

A9>BFBDOI E?GK4SI BK47< CB6OL9AAB7B D<E>4 B;?B>4K9EF6?9A<S A9 

EBCDB6B:84RFES F<C<KAO@< CD<;A4>4@< @4?<7A<;4J<< ?<@H489ABC4F<9= A4 

D4AA<I EF48<SI, B5D4;B64A<9@ <AH<?PFD4F4 6 BEAB64A<< BK474, <;NS;6?9A<9@, 

>DB6BF9K9A<9@. #BQFB@G CD<@9A9A<9 <E>?RK<F9?PAB 6<;G4?PAB= BJ9A>< 

EBEFBSA<S %"$ S6?S9FES A9A489:AO@ @9FB8B@. � 5B?PL<AEF69 E?GK496 

CD<@9A9A<9 8BCB?A<F9?PAOI @9FB8B6 8<47ABEF<>< B5GE?B6?9AB ;A4K<@B= 8B?9= 

7<CB8<47ABEF<>< #�� %"$ [2, 8]. 

 BDHB?B7<K9E>B9 <EE?98B64A<9 BEGM9EF6?S9FES J<FB?B7<K9E><@ < 

7<EFB?B7<K9E><@ @9FB84@<. *<FB?B7<K9E><= @9FB8 CB;6B?S9F BJ9A<FP 

>4K9EF69AAO9 < >B?<K9EF69AAO9 <;@9A9A<S >?9FB>, A4?<K<9 6AGFD<- < 

6A9>?9FBKAOI 6>?RK9A<=, < @<>DBBD74A<;@B6.  4F9D<4? 8?S <EE?98B64A<S 

CB?GK4RF CGF9@ BFC9K4F>4, EBE>B54 E <;@9A9AAB= CB69DIABEF< %"$. 

�<EFB?B7<K9E>B9 <EE?98B64A<9 S6?S9FES «;B?BFO@ EF4A84DFB@» 8?S 

8<47ABEF<>< ?9=>BC?4><< < BEAB64A A4 <;GK9A<< @BDHB?B7<K9E>B= EFDG>FGDO, 

>?9FBKAB7B EFDB9A<S F>4A9= BD74A<;@4.  4F9D<4?B@ 8?S <EE?98B64A<S S6?SRFES 

HD47@9AFO F>4A9=, 6;SFO9 BC9D4F<6AO@ CGF9@ EC9J<4?PAB 8?S GEF4AB6?9A<S 

8<47AB;4 <?< G84?9AAO9 6B 6D9@S BC9D4F<6AB7B ?9K9A<S. �4> CD46<?B, <ECB?P;GRF 



23 

 

<AJ<;<BAAGR 5<BCE<R, ;45BD @4F9D<4?4 BEGM9EF6?S9FES E >?<A<K9E>< <;@9A9AAB= 

B5?4EF<. �45BD @4F9D<4?4 G C4J<9AFB6 E @AB:9EF6B@ BK47B6 CDB<;6B8<FES E 

>4:8B7B GK4EF>4 %"$. �?S 7<EFB?B7<K9E>B= >4DF<AO CD< ?9=>BC?4><< I4D4>F9DAO 

7<C9D-, C4D4>9D4FB;, 4>4AFB;, 8<E>9D4FB;, GFB?M9A<9 DB7B6B7B < ;9DA<EFB7B E?B96. 

� CB8?9:4M9= EB98<A<F9?PAB= F>4A< 6OS6?SRFES IDBA<K9E>B9 6BEC4?9A<9, 

7<C9D9@<S @9:>?9FBKA4S <AH<?PFD4J<S, BF9>. !4?<K<9 8<EC?4;<< QC<F9?<S 

S6?S9FES <A8<>4FBDB@ ;?B>4K9EF69AAB7B CBF9AJ<4?4 ;45B?964A<S. $<E> 

;?B>4K9EF69AAB= FD4AEHBD@4J<< ?9=>BC?4><< 6B;D4EF49F E G69?<K9A<9@ EF9C9A< 

FS:9EF< 8<EC?4;<< [54]. �DI<F9>FGDAO9 BEB59AABEF< 8<EC?4;<< 6>?RK4RF 

4E<@@9FD<KAB9 D4EE?B9A<9 QC<F9?<S, CB6OL9AAB9 >B?<K9EF6B @<FBF<K9E><I 

H<7GD 6 QC<F9?<<, 8<E>9D4FB;, >4C?96<8AO9 E9FK4FO9 EF9D:A< < >9D4F<AB6O9 

:9@KG:<AO 6AGFD< QF<I E9FK4FOI EF9D:A9=, CBF9DR CB?SDABEF< 54;4?PAOI >?9FB> 

< 7<C9DC?4;<R 54;4?PAOI >?9FB> <?< 4A4C?4;<R. � FB 6D9@S >4> J<FB?B7<K9E><9 

BEB59AABEF< 6>?RK4RF S89DAO= C?9B@BDH<;@, >?9FBKAO= C?9B@BDH<;@, 

G69?<K9A<9 S89DAB-J<FBC?4;@4F<K9E>B7B EBBFABL9A<S, ;4@9FAO9 S8DOL>< < 

7<C9DIDB@4;<R. �?4EE<H<>4J<S ?97>B=, ED98A9= < FS:9?B= 8<EC?4;<< 

CD<@9AS9FES, >B784 QF4 4DI<F9>FGDA4S < J<FB?B7<K9E>4S 4F<C<S ;4FD47<649F @9A99 

FD9F<, BF B8AB= FD9F< 8B 86GI FD9F9= < 5B?99 86GI FD9F9= QC<F9?<S, EBBF69FEF69AAB 

[159]. 

�?S BJ9A>< I4D4>F9DAOI 8?S >4:8B7B ;45B?964A<S %"$ @BDHB?B7<K9E><I 

<;@9A9A<= CB8IB8<F C4FB7<EFB?B7<K9E><= @9FB8. "8A4>B EGM9EF6G9F DS8 

B7D4A<K9A<=: A9D9?964AFAO= 6O5BD4 GK4EF>4 %"$ 8?S 5<BCE<<, <A64;<6ABEFP, 

@4?B<AHBD@4F<6ABEFP 8?S C4J<9AFB6 [1, 166]. 

"COF 6D4K4 3 @BDHB?B74 6B @AB7B@ BCD989?S9F <AF9DCD9F4J<R D9;G?PF4FB6 

7<EFB?B7<K9E>B7B <EE?98B64A<S [125]. � 8DG7<@ B7D4A<K9A<S@ QFB7B @9FB84 EFB<F 

BFA9EF< 8?<F9?PABEFP CB?GK9A<S D9;G?PF4FB6, 6OEB>GR EFB<@BEFP CDBJ98GDO, 

A<;>GR EC9J<H<KABEFP < KG6EF6<F9?PABEFP @9FB84, A96B;@B:ABEFP K4EFOI 

CB6FBDB6 5<BCE<<. %FB<F BF@9F<FP, KFB 8B6B?PAB K4EFB CD< CDB6989A<< 5<BCE<< 

%"$ E?GK4RFES BE?B:A9A<S F4><9 >4> @9EFAB9 >DB6BF9K9A<9 < HBD@<DB64A<9 
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CBE?9BC9D4J<BAAB7B DG5J4 [166]. �9DS 6B 6A<@4A<9 @AB:9EF69AAB9 D4ECB?B:9A<9 

C4FB?B7<K9E><I BK47B6 CD< ?9=>BC?4><< %"$, A9B8ABDB8ABEFP CDBS6?9A<= 

>?<A<K9E><I <;@9A9A<= A4 D4;AOI GK4EF>4I %", 8<A4@<K9E>B9 F9K9A<9 QFB7B 

;45B?964A<S, EF4AB6<FES ;4FDG8A<F9?PAB BEGM9EF6<FP B5N9>F<6AGR BJ9A>G B5M9= 

>4DF<AO A4 BEAB64A<< ?<LP A95B?PLB7B HD47@9AF4 %". #B-CD9:A9@G, 5<BCE<S 

S6?S9FES BEAB6AO@ @9FB8B@ 8<47ABEF<>< BK47B6 ?9=>BC?4><< %"$ < @B:9F 

CD<@9ASFPES 8?S CDB7AB;<DB64A<S F9K9A<S ;45B?964A<S [96, 129]. 

!4 E97B8ASLA<= 89AP, CD<@9A9A<9 Q>EHB?<4F<6AB= J<FB?B7<< CB;6B?S9F 

CB8F69D8<FP >?<A<K9E><= 8<47AB; ;45B?964A<S %"$, BEGM9EF6<FP @BA<FBD<A7 

F9K9A<S ;45B?964A<S, 6 FB@ K<E?9 ?9=>BC?4><< %"$ [44]. � CD9<@GM9EF64@ QFB7B 

@9FB84 EFB<F BFA9EF< 5OEFDBFG < @4?B<A64;<6ABEFP CD< CB?GK9A<< B5D4;JB6, 

F4>:9 84AAO= @9FB8 CB;6B?S9F BCD989?<FP EF9C9AP 8<HH9D9AJ<DB64A<S 

QC<F9?<BJ<FB6 [57, 85]. �?S ;45BD4 <EE?98G9@B7B @4F9D<4?4 <ECB?P;GRF LC4F9?P 

<?< M9FBK>G. 

1FBF @9FB8 CB;6B?S9F 6OS6?SFP ;45B?964A<9 A4 D4AA9= EF48<<, 

@BA<FBD<DB64FP 97B F9K9A<9 < BJ9A<64FP BA>B79AAO= CBF9AJ<4? FD4AEHBD@4J<<. 

%C9J<H<KABEFP < KG6EF6<F9?PABEFP QFB7B @9FB84 EBEF46?S9F BF 55 8B 100 % [43]. 

&4><@ B5D4;B@, Q>EHB?<4F<6A4S J<FB?B7<S S6?S9FES @4?B EC9J<H<K9E><@ @9FB8B@, 

B8A4>B CDBEFBF4 < @4?B<A64;<6ABEFP QFB7B <EE?98B64A<S 84RF 6B;@B:ABEFP 6 

>oDoF><9 EDo>< oCD989?<FP EF9C9AP 8<HH9D9AJ<DB6>< QC<F9?<BJ<FB6. 

1.6 М4?<7A<;4J<S ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 

+4EFBF4 8<EC?4EF<K9E><I <;@9A9A<= CD< ?9=>BC?4><< %"$ EBEF46?S9F BF 

15,6% 8B 39,2% [113]. �9=>BC?4><S B5OKAB 6B;A<>49F CD<@9DAB A4 5 ?9F D4APL9, 

K9@ C?BE>B>?9FBKAO= D4> #$ [93]. #B 84AAO@ M. Glick (2015) BF 16% 8B 62% 

C?BE>B>?9FBKAB7B D4>4 #$ E6S;4AB E G:9 EGM9EF6GRM9= ?9=>BC?4><9= [68]. 

�B@B79AA4S ?9=>BC?4><S CB869D749FES ;?B>4K9EF69AAB= FD4AEHBD@4J<< 6 13

7% E?GK496. +4EFBF4 ;?B>4K9EF69AAOI <;@9A9A<= CD< 69DDG>B;AB= < CSFA<EFB= 

?9=>BC?4><< >B?95?9FES BF 4% 8B 15% < BF 18% 8B 47%, EBBF69FEF69AAB. 
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";?B>4K9EF6?9A<9 CDB?<H9D4F<6AB= 69DDG>B;AB= ?9=>BC?4><< CDB<EIB8<F 6 63,3-

100% E?GK496 [99]. "5OKAB FD4AEHBD@4J<S CDB<EIB8<F 6 F9K9A<9 8 ?9F CBE?9 

C9D6BA4K4?PAB= 8<47ABEF<>< CDB?<H9D4F<6AB= 69DDG>B;AB= ?9=>BC?4><< [104]. 

1.6.1 К?<A<>B-@BDHB?B7<K9E><9 >D<F9D<< BJ9A>< D<E>4 @4?<7A<;4J<< 

?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 

#D<ASFB EK<F4FP, KFB A97B@B79AAO9 CBD4:9A<S %" <@9RF 5B?PL<= D<E> 

;?B>4K9EF69AAB= FD4AEHBD@4J<< CB ED46A9A<R E 7B@B79AAO@< CBD4:9A<S@< [34]. 

Warnakulasuriya < Ariyawardana (2016) CDB69?< E<EF9@4F<K9E><= B5;BD 24 

<EE?98B64A<= < B5A4DG:<?< 8 <EE?98B64A<=, 6 >BFBDOI ED46A<64?<EP 7B@B79AAO9 

< A97B@B79AAO9 CBD4:9A<S %"$.  #B?GK9AAO9 84AAO9 E6<89F9?PEF6GRF, KFB 

A97B@B79AAO9 CBD4:9A<S <@9?< E4@GR 6OEB>GR E>BDBEFP @4?<7A<;4J<< [160].  

� �4?<HBDA<< Silverman (1984) 6 D9;G?PF4F9 E6B97B <EE?98B64A<S CB>4;4?, 

KFB A97B@B79AAO9 CBD4:9A<S FD4AEHBD@<DB64?<EP 6 23,4% E?GK496 CB ED46A9A<R 

E 6,5% 7B@B79AAOI CBD4:9A<= [132]. � D45BF9, CDB6989AAB= Holmstrup < EB46F. 

A9B8ABDB8AO9 CBD4:9A<S CB>4;4?< 7->D4FAB9 G69?<K9A<9 D<E>4 CDB7D9EE<DB64A<S 

D4>4 CB ED46A9A<R E 7B@B79AAO@< CBD4:9A<S@<. �; 6E9I H4>FBDB6 F<C CBD4:9A<S 

5O? A4<5B?99 ;A4K<@O@ 6 CDB7AB;<DB64A<< F9K9A<S ;45B?964A<S [73]. 

�ECB?P;B64A<9 F9D@<AB6 «7B@B79AA4S ?9=>BC?4><S» < «A97B@B79AA4S 

?9=>BC?4><S» CB869D7?BEP :9EF>B= >D<F<>9, CBE>B?P>G QFB @B:9F C9D9BJ9A<FP 

64:ABEFP 59?OI CBD4:9A<= < BF6?9KP 6A<@4A<9 6D4K9= BF 5B?99 ;A4K<F9?PAOI < 

BC4EAOI >D4EAOI CBD4:9A<=. �4> BF@9K4?BEP D4A99, E4@O9 6OEB><9 CB>4;4F9?< 

;?B>4K9EF69AAOI <;@9A9A<= 5O?< BF@9K9AO 6 CB6D9:89A<SI, >BFBDO9 5O?< 

BC<E4AO >4> «>D4CK4FO9» <?< «QDB;<6AO9» <?< >4> «QD<FDB?9=>BC?4><S» - 

8DG7<@< E?B64@<, CB8K9D><64S, KFB QF< CBD4:9A<S A4 E4@B@ 89?9 A9 S6?SRFES 

<EF<AAO@< «?9=>BC?4><S@<» (59?O9 5?SL><), AB <@9RF >D4EAO= >B@CBA9AF. 

"EAB6BCB?474RM4S D45BF4 Mashberg [91], 6 >BFBDB= CB>4;4AB, KFB 5B?PL<AEF6B 

D4AA<I E?GK496 D4>4 #$ <@9RF >D4EAO= J69F <?< <@9RF ;A4K<F9?PAO= >D4EAO= 

>B@CBA9AF («QD<FDBC?4;<S»). � QFB@ <EE?98B64A<< Mashberg 6OS6<? 158 
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59EE<@CFB@AOI D4AA<I CBD4:9A<= G 125 C4J<9AFB6. 112 CBD4:9A<= 5O?< 

<A64;<6AO@< C?BE>B>?9FBKAO@ D4>B@, 4 46 3 cancer in situ. �7B BEAB6AB= 6O6B8 

;4>?RK4?ES 6 FB@, KFB 5B?99 90% CBD4:9A<= <@9?< >D4EAO= >B@CBA9AF < FB?P>B 

14 (9%) 5O?< BC<E4AO >4> 59?O9. � 5B?99 CB;8A<I <EE?98B64A<SI (D4EE@BFD9AAOI 

Mashberg < Samit)  4L59D7 CB8F69D8<? QF< D9;G?PF4FO 6 >B7BDF9 <; 236 

59EE<@CFB@AOI D4>B6OI ;45B?964A<=, <; >BFBDOI FB?P>B 6% 5O?< 59?O@<. 

"EF4?PAO9 5O?< CB?ABEFPR >D4EAO@< (32%), <@9?< CD9B5?484RM<= >D4EAO= 

>B@CBA9AF (32%) <?< 5O?< E@9L4AAO@< (29%) [91]. � E6B<I B5;BD4I  4L59D7 

CB8K9D><64? 64:ABEFP CB>D4EA9A<S >4> D4AA97B CD<;A4>4 D4>4 < 6OD4:4? 

59ECB>B=EF6B CB CB6B8G KD9;@9DAB7B 4>J9AF4 A4 «?9=>BC?4><R» >4> #��, >BFBDB9, 

>4> BA GF69D:84?, S6?S9FES BEAB6AB= CD<K<AB= BFEGFEF6<S CDB7D9EE4 6 D4AA9= 

8<47ABEF<>4 D4>4. 

 9EFBCB?B:9A<9 CBD4:9A<S 6B DFG @B:9F 6?<SFP A4 D<E> ;?B>4K9EF69AAB= 

FD4AEHBD@4J<< < E6S;4AB E QF<B?B7<K9E><@< H4>FBD4@<. !4CD<@9D, CD< :964A<< 

59F9?S %" M9>< S6?S9FES A4<5B?99 CBD4:9AAO@ GK4EF>B@, 4 CD< >GD9A<< 

A4<5B?PL99 6B;89=EF6<9 B>4;O649FES A4 A95B [74]. �4F9D4?PA4S 7D4A<J4 S;O>4 < 

8A4 #$ S6?SRFES E4@O@ D4ECDBEFD4A9AAO@ @9EFB@ 8?S ?9=>BC?4><< < 

C?BE>B>?9FBKAB7B D4>4 #$ 6 D4;6<FB@ @<D9, 789 >GD9A<9 F454>4 < GCBFD95?9A<9 

4?>B7B?S S6?SRFES A4<5B?99 64:AO@< QF<B?B7<K9E><@< H4>FBD4@<. � 5D<F4AE>B@ 

<EE?98B64A<< 630 C4J<9AFB6 E 8<EC?4EF<K9E><@< CBD4:9A<S@< %"$, 95% <; 

>BFBDOI 5O?< ?9=>BC?4><S@<, 5B?PL<AEF6B CBD4:9A<= (42%) D4ECB?474?<EP A4 

?4F9D4?PAB=, 69AFD4?PAB= CB69DIABEFSI S;O>4 < 8A9 #$. �DB@9 FB7B, CBD4:9A<S 6 

QFB@ @9EF9 E 5B?PL9= 69DBSFABEFPR 89@BAEFD<DB64?< 6OD4:9AAGR QC<F9?<4?PAGR 

8<EC?4;<R. � A4B5BDBF, FB?P>B 21% CBD4:9A<= 6B;A<>?< A4 %" M9><, CD< QFB@ 

D97<EFD<DB64?4EP ?97>4S EF9C9AP 8<EC?4;<< [76]. � 4A4?B7<KAB@ <EE?98B64A<<, 

CDB6989AAB@ 6 �6EFD4?<<, Dost < EB46F. [61] B5A4DG:<?<, KFB 40% CB6D9:89A<= 

6B;A<>?< A4 S;O>9 6 EBK9F4A<< E 8<EC?4EF<K9E><@< <;@9A9A<S@<. � 31% E?GK496 

CBD4:9A<S D4ECB?474?4EP A4 %" M9><, AB BA< 5O?< @9A99 E>?BAAO > 8<EC?4;<< CB 

ED46A9A<R E ?B>4?<;4J<9= A4 %" S;O>4, < A< B8<A <; E?GK496 A9 CDB7D9EE<DB64? 
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8B ;?B>4K9EF69AAB= BCGIB?<. � <EE?98B64A<<, CDB6989AAB= 7DGCCB= GK9AOI 6 

%,�, <; 3256 E?GK496 ?9=>BC?4><= %"$ A4<5B?PL4S D4ECDBEFD4A9AABEFP FS:9?B= 

8<EC?4;<< <?< D4>4 in situ (CIS) 5O?4 6 B5?4EF< 8A4 #$ (13,5%) < S;O>4 (5%).  1F< 

84AAO9 E6<89F9?PEF6GRF B FB@, KFB QF< @9EF4 CB869D74RFES A4<5B?PL9@G D<E>G 

[156]. 

&4><@ B5D4;B@, 5B?PL<AEF6B D45BF CB8K9D><649F, KFB ?4F9D4?PA4S, 

69AFD4?PA4S CB69DIABEFP S;O>4 < 8AB #$ S6?SRFES B5?4EFS@< E 6OEB>B= 

69DBSFABEFPR @4?<7A<;4J<<, KFB @B:9F E6S;4AB E <I KD9;@9DAO@ 6B;89=EF6<9@ 

>4AJ9DB79AB6 A4 84AAGR B5?4EFP 6 D9;G?PF4F9 GCBFD95?9A<S 4?>B7B?S < F454>4. 

� <EE?98B64A<<, CDB6989AAB@ Holmstrup et al., (2006) D4;@9D CBD4:9A<S 5O? 

98<AEF69AAO@ H4>FBDB@, >BFBDO= CB>4;4? >BDD9?SJ<R EB ;?B>4K9EF69AAB= 

FD4AEHBD@4J<9=. � K4EFABEF<, CBD4:9A<S, CD96OL4RM<9 200 @@2, <@9?< 5B?99 

6OEB>GR 69DBSFABEFP CDB7D9EE<DB64A<S CB ED46A9A<R E @9APL<@< CB D4;@9DG 

CBD4:9A<S@< [73]. � <EE?98B64A<< 50 C4J<9AFB6 <; %969DAB= �D?4A8<< Napier < 

EB46F. (2003), B5A4DG:<?<, KFB D<E> FD4AEHBD@4J<< 5O? 6 6 D4; 6OL9 G C4J<9AFB6 

E 5B?PL<@< E?<6AO@< CB6D9:89A<S@<, >BFBDO9 D4ECDBEFD4AS?<EP 5B?99 K9@ A4 

B8<A 4A4FB@<K9E><= GK4EFB>, CB ED46A9A<R E C4J<9AF4@<, <@9RM<@< @9APL<= 

GK4EFB> CBD4:9A<S. �; 12 C4J<9AFB6 E F4><@< CBD4:9A<S@< G 7 D4;6<?ES D4> #$ 

[103]. Warnakulasuriya < Ariyawardana (2016), A4 BEAB69 84AAOI <I 

E<EF9@4F<K9E>B7B B5;BD4, CD98CB?B:<?<, KFB ?R54S ?9=>BC?4><S, >BFBD4S 

CD96OL49F 200 @@2, <@99F 5B?99 6OEB><= D<E> ;?B>4K9EF69AAB= FD4AEHBD@4J<< 

[161]. 

� E6B9@ E<EF9@4F<K9E>B@ B5;BD9 Warnakulasuriya < Ariyawardana (2016) 

BC<E4?< 5 <EE?98B64A<=, 6 >BFBDOI 4A4?<;<DB64?4EP FD4AEHBD@4J<S CB 

6B;D4EFAO@ 7DGCC4@. � J9?B@, CB>4;4F9?< ;?B>4K9EF69AAB= FD4AEHBD@4J<< 5O?< 

6OL9 G CB:<?OI ?R89= [161].  

�EE?98B64A<9, CDB6989AAB9 6 !<89D?4A84I Schepman et al. (1998), 

CDB89@BAEFD<DB64?B, KFB K<E?B FD4AEHBD@<DB64AAOI CBD4:9A<= G69?<K<64?BEP E 
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CDBCBDJ<BA4?PAB 6D9@9A< A45?R89A<S. �6FBDO CB8EK<F4?<, KFB G 50% C4J<9AFB6 

E ?9=>BC?4><9= C?BE>B>?9FBKAO= D4> D4;B6P9FES 6 F9K9A<9 200 @9ESJ96 CBE?9 

CBEF4AB6>< 8<47AB;4. %D98A99 6D9@S 8B ;?B>4K9EF69AAB= FD4AEHBD@4J<< EBEF46<?B 

6E97B 32 @9ESJ4. 'K9AO9 B5A4DG:<?<, KFB 12,4% CBD4:9A<= CB869D7?<EP 

;?B>4K9EF69AAB= FD4AEHBD@4J<< < ED98A<= 6B;D4EF C4J<9AFB6, G >BFBDOI D4;6<?ES 

D4>, EBEF46<? 67,1 7B8 [123]. 

�B?PL<9 <EE?98B64A<S, CDB6989AAO9 6 �A8<<, CB8F69D:84RF @A9A<9 B FB@, 

KFB CBD4:9A<S @B7GF D4;6<64FPES < CDB7D9EE<DB64FP 8B C?BE>B>?9FBKAB7B D4>4 G 

CB:<?OI ?R89=, F4> >4> E4@O9 6OEB><9 CB>4;4F9?< ?9=>BC?4><<, B5A4DG:<64RFES 

6 @?48L<I 6B;D4EFAOI 7DGCC4I. !4CD<@9D, E4@4S 6OEB>4S ;45B?9649@BEFP 

?9=>BC?4><9= 6 LF4F9 �9D4?4 5O?4 B5A4DG:9A4 6 6B;D4EF9 BF 35 8B 54 ?9F, FB784 

>4> E4@4S 6OEB>4S ;45B?9649@BEFP C?BE>B>?9FBKAO@ D4>B@ #$ 5O?4 B5A4DG:9A4 6 

6B;D4EF9 BF 55 8B 74 ?9F [108]. 

"5;BD ?<F9D4FGDO, CDB6989AAO= Warnakulasuriya < Ariyawardana (2016) 

[161], 6OS6<? 12 <EE?98B64A<=, 6 >BFBDOI D4EE@4FD<64?<EP 6;4<@BE6S;P @9:8G 

CB?B@ < ;?B>4K9EF69AAB= FD4AEHBD@4J<S. � 9 <; 12 <EE?98B64A<= E>BDBEFP 

FD4AEHBD@4J<< 5O?4 6OL9 G :9AM<A - 13,1%, FB784 >4> 8?S @G:K<A QFBF 

CB>4;4F9?P 5O? 6 9 D4; A<:9 (1,7%). #B 84AAO@ <; %969DAB= �D?4A8<<, E4@O= 

6OEB><= CB>4;4F9?P ED98< :9AM<A EBEF46<? 40,6%, 4 6 �4A<< E4@O= A<;><= - 3,7%. 

' @G:K<A E4@O= 6OEB><= CB>4;4F9?P - 28,6%, 6 %B98<A9AAB@ �BDB?96EF69, 4 

E4@O= A<;><= - 0% 6 !<89D?4A84I [161]. "8A4>B 6 8DG7B@ <EE?98B64A<<, 

CDB6989AAB@ K.P. Schepman et al. (1998) 6 !<89D?4A84I, 5O?B B5A4DG:9AB 76 

@G:K<A E ?9=>BC?4><9=, <; >BFBDOI G 4-I D4;6<?ES D4> #$ (5,3%), 4 G 90 :9AM<A E 

?9=>BC?4><9= CBD4:9A<S CDB7D9EE<DB64?< 8B D4>4 G 6 (17,7%) [123]. &9@ A9 @9A99, 

8B E<I CBD A9SEAB, CBK9@G :9AM<AO 5B?99 CD98D4ECB?B:9AO > ;?B>4K9EF69AAB= 

FD4AEHBD@4J<< CB ED46A9A<R E @G:K<A4@<. �?B54?PAO9 79AB@AO9 @4EE<6O @B7GF 

<??REFD<DB64FP 8<HH9D9AJ<4?PAGR Q>ECD9EE<R 79AB6, >BFBD4S B5NSEAS9F QFG 

CB?B6GR CD98D4ECB?B:9AABEFP. 
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'CBFD95?9A<9 F454>4 < 4?>B7B?S S6?SRFES B5M9CD<;A4AAO@< 

QF<B?B7<K9E><@< H4>FBD4@< D4;6<F<S ?9=>BC?4><<, B8A4>B CBD4:9A<S G 

A9>GDSM<I, F4> A4;O649@4S «<8<BC4F<K9E>4S ?9=>BC?4><S»), CB869D:9A4 5B?99 

6OEB>B@G D<E>G @4?<7A<;4J<<. � D45BF9 K. P. Schepman (1998) 5O?< 6OS6?9AO 3 

H4>FBD4, E6S;4AAOI E A4<5B?PL<@ D<E>B@ B;?B>4K9EF6?9A<S: A97B@B79AAB9 

CBD4:9A<9, :9AE><= CB? < BFEGFEF6<9 >GD9A<S >4> 6D98AB= CD<6OK>< [123]. 

� �4?<HBDA<< S. Silverman < EB46F. (1984) B5A4DG:<?<, KFB CBD4:9A<S G 

>GD<?PM<>B6 < A9>GDSM<I 89@BAEFD<DGRF EB69DL9AAB D4;AB9 F9K9A<9. � 7DGCC9 

<; 257 C4J<9AFB6 G 45 D4;6<?ES C?BE>B>?9FBKAO= D4> #$ 6 F9K9A<9 7,2 7B84. �; 133 

C4J<9AFB6, >BFBDO9 >GD<?< < A9 BF>4;4?<EP BF 6D98AB= CD<6OK>< 6 21 (16%) E?GK49 

CBD4:9A<S FD4AEHBD@<DB64?<EP 6 C?BE>B>?9FBKAO= D4> #$, D97D9EE<DB64?< <?< 

<EK9;?< G 49 (37%) C4J<9AF4. �; 74 A9>GDSM<I, D4> #$ D4;6<?ES G 18 C4J<9AFB6 

(24%), AB CBD4:9A<S D97D9EE<DB64?< <?< <EK9;?< FB?P>B G 2 C4J<9AFB6 (3%) [132]. 

"EF46L<9ES 50 C4J<9AFB6 5DBE<?< >GD<FP CBE?9 CBEF4AB6>< 8<47AB;4, ED98< A<I G 

6 (12%) C4J<9AFB6 D4;6<?ES C?BE>B>?9FBKAO= D4> #$, G 22 (44%) CBD4:9A<S EF4?< 

@9APL9 <?< Q?<@<A<DB64?<EP [132]. �A7?<=E><9 GK9AO9 HB < EB46F. (2012)  

B5A4DG:<?<, KFB A4<5B?99 ;A4K<@O@ CD98<>FBDB@ ;?B>4K9EF69AAOI <;@9A9A<= 

S6?S9FES EF4FGE A9>GDSM<I. �6FBDO <;GK<?< 91 C4J<9AF4 E 7<EFB?B7<K9E>< 

8<47ABEF<DB64AAB= 8<EC?4;<9=, <; >BFBDOI 20 A<>B784 A9 >GD<?<, 29 5O?< 

G@9D9AAO@< < 42 5O?< ;4S8?O@< >GD<?PM<>4@<. #BE?9 5 ?9F A45?R89A<S G 13 

A<>B784 A9>GDSM<I (43%) D4;6<?ES D4> CB ED46A9A<R E 11% < 4% ED98< G@9D9AAB 

>GDSM<I < ;4S8?OI >GD<?PM<>B6 EBBF69FEF69AAB [72]. 

�4E?G:<649F 6A<@4A<S FBF H4>F, KFB #�� %"$, EBK9F4RM<9ES E 

8<EC?4EF<K9E><@< CDBJ9EE4@<, <@9RF BK9AP 6OEB><= GDB69AP ;?B>4K9EF69AAB= 

FD4AEHBD@4J<< 6 D4> in situ [26, 112]. �9DBSFABEFP ;?B>4K9EF69AAB7B B5D4;B64A<S 

CD< ?97>B= <?< G@9D9AAB= EF9C9A< 8<EC?4EF<K9E>B7B CBD4:9A<S EBEF46?S9F BF 4 8B 

11% < BF 2 8B 35% CD< FS:9?OI 8<EC?4EF<K9E><I <;@9A9A<SI. �?S @4?<7A<;4J<< 

#�� E 8<EC?4;<9= %"$ A9B5IB8<@B B>B?B 3 ?9F [130]. 
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1.6.2 �ECB?P;B64A<9 G5<>6<F<A-CDBF94EB@AB= E<EF9@O 6 >4K9EF69 

@4D>9D4 @4?<7A<;4J<< ?9=>BC?4><< < D4AA9= 8<47ABEF<>< C?BE>B>?9FBKAB= 

>4DJ<AB@O CB?BEF< DF4  

!4<5B?99 BI4D4>F9D<;B64AAO9 @B?9>G?SDAO9 @4D>9DO 8?S BCD989?9A<S 

EF9C9A< D<E>4 < CDB7AB;4 69DBSFABEF< ;?B>4K9EF69AAB= FD4AEHBD@4J<< #�� %"$ 

S6?SRFES C?B<8ABEFP 89;B>E<D<5BAG>?9<AB6B= ><E?BFO (�!�), CBF9DS 

79F9DB;<7BFABEF<, D63, EGD6<6<A, CB8BC?4A<A, @4FD<>EAO9 @9F4??BCDBF9<A4;O 1 

< 9, B8A4>B 6 CBE?98A99 6D9@S 4>F<6AB <;GK49FES DB?P '#% >4> CD98<>FBD4 

@4?<7A<;J4<< #�� [80, 135, 154]. 

%4D4>F9D<EF<>4 #�! 

'#% BEGM9EF6?S9F B5D4;B64A<9 D97G?SFBDAOI C9CF<8B6 < 4>F<64J<R 59?>B6-

CD98L9EF69AA<>B6, B59EC9K<649F 7<8DB?<; 6AGFD<>?9FBKAOI 59?>B6, CD<A<@49F 

GK4EF<9 6 CB87BFB6>9 C9CF<8B6 8?S >B@C?9>E4 7<EFBEB6@9EF<@BEF< I >?4EE4 ( !%-

1) [87]. "EAB6AO@< >B@CBA9AF4@< '#% S6?SRFES CDBF94EB@O, @B?9>G?O 

G5<>6<F<A4, < H9D@9AFO, 4>F<6<DGRM<9 < C9D9ABESM<9 G5<>6<F<A. 

(GA>J<BA4?PAB= 98<A<J9= 84AAB= E<EF9@O S6?S9FES CDBF94EB@4. 

#DBF94EB@O 4 BEAB6AO9 A9?<;BEB@4?PAO9 @G?PF<EG5N98<A<KAO9 CDBF94;O 

QG>4D<BF, 7<8DB?<;GRF 8B 90% >?9FBKAOI 59?>B6. #DBF94EB@O CD98EF46?SRF 

EB5B= @G?PF<>4F4?<F<K9E><9 >B@C?9>EO, EB89D:4M<9 J<?<A8D<K9E>B9 S8DB 20S, 

>BFBDB9 EBEFB<F <; K9FOD9I 79F9DB79CF4@9DAOI >B?9J [71]. �64 6AGFD9AA<I ³-

>B?PJ4 EB89D:4F L9EFP CDBF9B?<F<K9E><I J9AFDB6, 789 EG5EFD4FO D4EM9C?SRFES; 

>4:8B9 >B?PJB B5?4849F >4EC4;BCB8B5AB= (³1), FD<CE<ABCB8B5AB= (³2) < 

I<@BFD<CE<ABCB8B5AB= (³5) 4>F<6ABEFS@< [20]. 

³-EG5N98<A<JO (³1, ³2 < ³5) CDoF94EB@O 20S @B7GF 5OFP CB?ABEFPR <?< 

K4EF<KAB ;4@9A9AO F4> A4;O649@O@< <@@GABEG5N98<A<J4@< LMP7 (³5i), 

LMP2(³1i) < MECL1 (³2i), 6 D9;G?PF4F9 K97B B5D4;G9FES <@@GABCDBF94EB@4 [131]. 

"EAB6A4S DB?P <@@GABCDBF94EB@O ;4>?RK49FES 6 B5D45BF>9 4AF<79AB6 8?S 

CD98EF46?9A<S A4 @B?9>G?4I MHC-1. �@@GABCDBF94EB@4 <@99F 5B?99 6OEB>GR 
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I<@BFD<CE<AB6GR < FD<CE<AB6GR 4>F<6ABEFP < 5B?99 A<;>GR >4EC4;AGR 

4>F<6ABEFP, K9@ EF4A84DFA4S CDBF94EB@4 20S, KFB CD<6B8<F > 4?PF9DA4F<6AB@G 

D4EM9C?9A<R 59?>B6 [69]. 

�64 6A9LA<I >B?PJ4 EBEFBSF <; α-EG5N98<A<J, >BFBDO9 89=EF6GRF >4> 

CD<6D4FA<><, >BAFDB?<DGRM<9 8BEFGC EG5EFD4FB6 6 >4F4?<F<K9E>< 4>F<6AGR ³-

>4@9DG.  

#DBF94EB@O A9 S6?SRFES EF4F<K9E><@< >B@C?9>E4@<, < <I 4>F<6ABEFP @B:AB 

@B8G?<DB64FP CGF9@ E6S;O64A<S D4;?<KAOI 4>F<64FBDB6 CDBF94EB@ (�#): 19S, 

PA28 < PA200.  

1F< D97G?SFBDO CDBF94EB@ @B7GF E<@@9FD<KAB < 4E<@@9FD<KAB E6S;O64FPES E α-

>B?PJ4@< S8D4 20S, B5D4;GS CDBF94EB@O E B8<A4DAB= <?< 86B=AB= >DOL>B=. 

%6S;O64A<9 α->B?9J E 4>F<64FBD4@< CD<6B8<F > GE<?9A<R 4>F<6ABEF< CDBF94EB@O 

6B @AB7B D4;. &9@ A9 @9A99, E6B5B8A4S 20S CDBF94EB@A4S 98<A<J4 BEF49FES BK9AP 

D4ECDBEFD4A9AAB= >BAHBD@4J<9= 6 >?9F>4I [52, 86, 90, 122]. 

�O89?SRF 2 F<C4 CDBF94EB@ 26S < 20S. "EAB6A4S 7<8DB?<;<DGRM4S 26S 

CDBF94EB@4 EBEFB<F <; 86GI EG5>B@C?9>EB6: >4F4?<F<K9E>B= >BDB6B= K4EF<JO 20S 

< B8AB= <?< 86GI >BAJ96OI D97G?SFBDAOI K4EF<J 19S, >BFBDO9 E?G:4F 6 >4K9EF69 

4>F<64FBD4 CDBF94EB@O E @B?9>G?SDAB= @4EEB= CD<5?<;<F9?PAB 700 >�4 (PA700). 

19S EG5>B@C?9>E D4ECB;A49F G5<>6<F<?<DB64AAO9 59?><, D4;6BD4K<649F <I < 

C9D9@9M9A<< 6AGFDP 20S >BDB6B= K4EF<JO [128, 143]. �@@GAAO9 HBD@O 26S-

CDBF94EB@ 6OCB?ASRF 64:AGR HGA>J<R 3 CDB8G>J<R <@@GAB79AAOI 59?>B6 8?S 

<I 84?PA9=L9= CD9;9AF4J<<  !%-1 [29]. $97G?SFBDAO9 K4EF<JO D94?<;GRF 

EC9J<H<KAGR 897D484J<R EG5EFD4FB6. !4CD<@9D, 9E?< 6 DB?< D97G?SFBDAB= 

K4EF<JO 6OEFGC49F 59?>B6O= >B@C?9>E $�28, FB 84AA4S 4>F<6<DB64AA4S 20S-

CDBF94EB@4 5G89F CB869D74FP CDBF9B?<;G 4AB@4?PAO9, @4?O9 < >BDBF>B:<6GM<9 

59?>< [143]. 

#5<>6<F<DB64A<9 
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�IB8 6 >BDB6GR 20S-CDBF94EB@G B5OKAB ;4>DOF D97G?SFBDAB= K4EF<J9=, 

6OCB?ASRM9= DB?P CD<6D4FA<>4. �?S CDBA<>AB69A<S 6AGFDP CDBF94EB@O 59?B>-

EG5EFD4F 8B?:9A CDB=F< CB?<G5<>6<F<DB64A<9 3 CD<EB98<A9A<9 

CB?<G5<>6<F<AB6B= J9C< (CB?<Ub), 6 EBEF46 >BFBDB= 6IB8SF @<A<@G@ K9FOD9 

@BAB@9D4 G5<>6<F<A4 (Ub). '5<>6<F<A CD<EB98<AS9FES > EG5EFD4F4@ CBED98EF6B@ 

EB7?4EB64AAB7B 89=EF6<S G5<>6<F<A-4>F<6<DGRM97B H9D@9AF4 (E1), G5<>6<F<A-

>BANR7<DB64AAB7B H9D@9AF4 (E2) < G5<>6<F<A?<74;O (E3). � IB89 A9E>B?P><I 

J<>?B6 G5<>6<F<A<DB64A<S 59?>B6 CDB<EIB8<F A4D4M<64A<9 G5<>6<F<AB6B= 

@9F><, >BFBDGR D4ECB;A49F 26S CDBF94EB@4.   

$4ECB;A464A<9 EG5EFD4FB6 26S CDBF94EB@4@< < CDB86<:9A<9 <I 6 

CDBF9B?<F<K9E>GR >4@9DG CDB<EIB8<F ;4 EK9F @G?PF<EG5N98<A<KAB= EFDG>FGDO 

4>F<64FBD4 $�700. *9CP 59?>4, EBEFBSM4S <; CB?<C9CF<8B6, 6IB8<F 6 >4A4? 

CDBF94EB@O, D4;6BD4K<649FES < CDBFS7<649FES K9D9; A97B, 7<8DB?<;GSEP 8B 

>BDBF><I C9CF<8B6, >BFBDO9 ;4F9@ 6OIB8SF A4 CDBF<6BCB?B:AB@ CB?RE9 

CDBF94EB@O. #D< QFB@ G5<>6<F<A 6AGFDP CDBF94EB@O A9 ;4IB8<F. #BE?9 CDBF9B?<;4 

@4D><DB64AAB= @B?9>G?O G5<>6<F<A BE6B5B:849FES < @9F<F 6 8DG7GR @<L9AP. 

#DBF94EB@4 ECBEB5A4 D97G?<DB64FP >4> >B?<K9EF6B, F4> < HGA>J<< 59?>B6: 6 

A9>BFBDOI E?GK4SI 59?B> CB869D749FES B7D4A<K9AAB@G CDBF9B?<;G (CDBJ9EE<A7G), 

KFB ECBEB5EF6G9F EGM9EF69AAB@G <;@9A9A<R HGA>J<< 59?>4 ($<EGAB> 1). �<A4;O, 

HBEH4F4;O, H4>FBDO FD4AE>D<CJ<<, FD4AE?SJ<<, J<>?<AO, <A7<5<FBDO J<>?<A-

;46<E<@OI ><A4; CB869D74RFES CDBJ9EE<A7G <?< Q?<@<A<DGRFES CDBF94EB@B=. 

�4AA4S >?RK964S 5<B?B7<K9E>4S DB?P G5<>6<AF<A-CDBF94EB@AB= E<EF9@O 

CD98CB?4749F, KFB BA4 6B6?9K9A4 6 C4FBH<;<B?B7<K9E><9 CDBJ9EEO, 

6BEC4?<F9?PAOI, 6<DGEAOI, A9=DB8979A9D4F<6AOI, 4GFB<@@GAAOI < 

BA>B?B7<K9E><I ;45B?964A<= [20].  
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$<EGAB> 1 - '5<>6<F<DB64A<9 59?>B6 

&<D>G?<DGRщ<9 CDBF94EB@O 

� A4EFBSM99 6D9@S 4>F<6AB <EE?98G9FES CDB5?9@4 J<D>G?<DGRM<I 

CDBF94EB@: B5EG:84RFES C4FB79A9F<K9E>4S < CDB7ABEF<K9E>4S ;A4K<@BEFP 84AAOI 

CDBF94EB@, <I 5<B?B7<K9E>B9 ;A4K9A<9 < CGF< 6OIB84 6B 6A9>?9FBKAB9 

CDBEFD4AEF6B. #DB6989AAO9 <EE?98B64A<9 CB>4;O64RF, KFB J<D>G?<DGRM<9 

CDBF94EB@O CD<EGFEF6GRF 6B 6A9>?9FBKAOI :<8>BEFSI >4> ;8BDB6OI, F4> < 
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5B?PAOI ?R89= [123]. #B D9;G?PF4F4@ @4EE-EC9>FDB@9FD<K9E>B7B 4A4?<;4 5O?B 

6OS6?9AB, KFB EBEF46 6A9>?9FBKAB= CBCG?SJ<< CDBF94EB@ 6>?RK4? 6 E95S 6E9 

EG5N98<A<JO 19S D97G?SFBDAB7B >B@C?9>E4 < EG5N98<A<JO 20S CDBF94EB@ [6]. 

�DB@9 FB7B, J<D>G?<DGRM<9 CDBF94EB@O, CB?GK9AAO9 <; C?4;@O >DB6< ;8BDB6OI 

8BABDB6, CB D4;@9DG < HBD@9 EIB8AO E 20S CDBF94EB@4@< [44, 133].  �A9>?9FBKAO9 

CDBF94EB@O ECBEB5AO D4EM9C?SFP EC9J<H<KAO9 8?S CDBF94EB@ B?<7BC9CF<8O, CD< 

QFB@ 84AA4S 4>F<6ABEFP CB846?S9FES <A7<5<FBD4@< CDBF94EB@ [5, 133]. #D<A<@4S 

6B 6A<@4A<9 64:AGR DB?P CDBF94EB@AB= E<EF9@O 6 C4FB79A9;9 ;?B>4K9EF69AAOI 

AB6BB5D4;B64A<=, @B:AB 8BCGEF<FP, KFB CD< BCGIB?96OI CDBJ9EE4I CDBF94EB@O 

ECBEB5AO E9>D9F<DB64FPES D4>B6O@< >?9F>4@< 6B 6A9>?9FBKAB9 CDBEFD4AEF6B <?< 

6OIB8<FP 6 J<D>G?SJ<R CD< D4EC489 BCGIB?96OI >?9FB> [149]. �B?99 FB7B, 

6A9>?9FBKAO9 CDBF94EB@O @B7GF CBS6?SFPES CD< D4;DGL9A<< @<>DBK4EF<J, 

B5D4;B64AAOI 6 D9;G?PF4F9 @9@5D4AAB7B 5?955<A74. �4AAO= CDBJ9EE, 

I4D4>F9D<;G9FES CBC484A<9@ EB89D:<@B7B J<FBC?4;@4F<K9E>B= @9@5D4AO 6 

@9@5D4AAO9 6OEFGCO < CBE?98GRM<@ HBD@<DB64A<9@ <; 4>F<6<DB64AAOI >?9FB> 

69;<>G?, >BFBDO= CD98EF46?SRF EB5B= @<>DBK4EF<JO 79F9DB79AAB7B D4;@9D4 BF 0,1 

@>@ 8B 1 @>@ E EBBF69FEF6GRM<@ EB89D:<@O@. �OL9GCB@SAGFO9 EFDG>FGDO, 

FD4AECBDF<DGS D4;?<KAO9 @B?9>G?O, @B7GF 6OCB?ASFP DB?P @9EE9A8:9DB6 @9:8G 

>?9F>4@< [144, 165]. *<D>G?<DGRM<9 CDBF94EB@O @B7GF EGM9EF6B64FP 6 E6B5B8AB= 

A969;<>G?SDAB= HBD@9. #DBF94EB@O ECBEB5AO EGM9EF6B64FP 6B 6A9>?9FBKAB@ 

CDBEFD4AEF69, 6OIB8S <; Q>;BEB@. 1>;BEB@4@< S6?SRFES @<>DBE>BC<K9E><9 

6A9>?9FBKAO9 69;<>G?O 8<4@9FDB@ 303100 A@, E9>D9F<DG9@O9 D4;?<KAO@< 

>?9F>4@< < ECBEB5AO9 A9EF< 79A9F<K9E>GR <AHBD@4J<R < 59?>B6O9 @4D>9DO, 

F4><@ B5D4;B@, BA< CD<A<@4RF GK4EF<9 6 @9:>?9FBKAB= >B@@GA<>4J<< [32]. 

%K<F49FES, KFB Q>;BEB@O GK4EF6GRF 6 CD9;9AF4J<< 4AF<79AB6 < A9>?4EE<K9E>B= 

E9>D9J<< 59?>B6, 6 C4FB79A9;9 5B?9;A9=, E6S;4AAOI E D4EEFDB=EF64@< @9F45B?<;@4, 

6 7BD<;BAF4?PAB@ C9D9ABE9 $!� < 59?>B6, FD4AECBDF9 ?9>4DEF6, B5?97K4RF 

<@@GAAO= BF69F < <7D4RF CD<AJ<C<4?PAGR DB?P 6 D4;6<F<< ;?B>4K9EF69AAOI 

BCGIB?9= [31, 79, 116]. 
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 B?P #�! 6 @B?9>G?SDAB@ C4FB79A9;9 @4?<7A<;4J<< ��� �   

26S CDBF94EB@O <7D4RF ;A4K<@GR DB?P 6 C4FB79A9;9 @4?<7A<;4J<< #�� #$, 

6 K4EFABEF<, 6 D97G?SJ<< CDB?<H9D4J<<. *<>?<AO, CGF9@ CBE?98B64F9?PAB= 

4>F<64J<< J<>?<A;46<E<@OI ><A4; (CDK), D97G?<DGRF CDB86<:9A<9 >?9F>< CB 

>?9FBKAB@G J<>?G. �4AAO9 59?>< BK9AP A9EF45<?PAO < EGM9EF6GRF 6 >?9F>9 

>D4F>BEDBKAO= C9D<B8. �B?<K9EF6B < CD<EGFEF6<9 J<>?<AB6 6 >?9F>9 D97G?<DG9FES 

CDBF94EB@B;46<E<@B= 897D484J<9= < H4>FBD4@< FD4AE>D<CJ<<. '5<>6<F<A-

CDBF94EB@A4S E<EF9@4 GK4EF6G9F 6 D97G?SJ<< EF45<?PABEF< CDK-<A7<5<FBDB6 < 

7<8DB?<;9 J<>?<AB6, <I >B@C?9>EB6 [146]. 

"5M4S EI9@4 6;4<@B89=EF6<S J<>?<A4 < 26 S CDBF94EB@O 6O7?S8<F 

E?98GRM<@ B5D4;B@: CBE?9 6OCB?A9A<S E6B9= HGA>J<< J<>?<A 

CB?<G5<>6<F<A<DG9FES < 7<8DB8<;<DG9FES CDBF94EB@B=, <;-;4 K97B 

EBBF69FEF6GRM4S 9@G CDK EF4AB6<FES A94>F<6AB=, < A4K<A49FES E?98GRM4S H4;4 

>?9FBKAB7B J<>?4. � CD<@9DG, CDBF94EB@AB9 D4;DGL9A<9 J<>?<A4 B CD<6B8<F > 

6OIB8G <; @<FB;4 [42]. #D< CDBIB:89A<< >?9F>< K9D9; FBK>G D9EFD<>J<<, 

A4IB8SMGRES @9:8G G1-H4;B= < S-H4;B=, CDB<EIB8<F CDBF94EB@AB9 D4;DGL9A<9 

J<>?<A4 �. �B@C?9>E EF<@G?SJ<< 4A4H4;O (APC), >BFBDO= S6?S9FES �3-

G5<>6<F<A?<74;B=, BEGM9EF6?S9F G5<>6<F<A<DB64A<9 84AAB7B J<>?<A4 [45]. 

�B@C?9>EO SCF < APC CD98EF46?SRF EB5B= >?RK96O9 H4>FBDO 897D484J<< 

J<>?<AB6. �@9EF9 E F9@, E4@ >B@C?9>E SCF D97G?<DG9FES APC K9D9; 

G5<>6<F<A<DB64A<9 484CF9DAB7B 59?>4 Skp2, >BFBDO= CB846?S9F 4>F<6ABEFP SCF 

8B C9D9IB84 <; G1-H4;O 6 S-H4;G [134]. 

#DB6989AAO9 <EE?98B64A<S EBB5M4RF, KFB J<>?<A D1 <;5OFBKAB 

Q>ECD9EE<DG9FES 6 DS89 C9D6<KAOI D4>B6OI ;45B?964A<= K9?B69>4, KFB 

CB8F69D:849F 97B DB?P 6 >4K9EF69 BA>B79A4. �B @AB7<I BCGIB?SI 79A9F<K9E><9 

<;@9A9A<S, ;4FD47<64RM<9 79A J<>?<A D1, K4EFB CD<6B8SF > E69DIQ>ECD9EE<< 59?>4 

J<>?<A D1. 'EF4AB6?9AB, KFB J<>?<A D1 F4>:9 89=EF6G9F >4> @B8G?SFBD 

FD4AE>D<CJ<<, D97G?<DGS 4>F<6ABEFP A9E>B?P><I H4>FBDB6 FD4AE>D<CJ<< < 

7<EFBA894J9F<?4;O. �9?B> J<>?<A D1 A9EF45<?9A E >BDBF><@ C9D<B8B@ 



36 

 

CB?GD4EC484, B>B?B 24 @<AGF. "A D4EM9C?S9FES, 7?46AO@ B5D4;B@, 26S 

CDBF94EB@B= CB G5<>6<F<A-;46<E<@B@G CGF<. �@9EF9 E F9@, J<>?<A D1 S6?S9FES 

64:AO@ CDBFBBA>B79AB@. %69DIQ>ECD9EE<S J<>?<A4 D1 CD<6B8<F > G>BDBK9A<R 

H4;O G1 < @9APL9= ;46<E<@BEF< BF Q>;B79AAOI @<FB79AB6, KFB CD<6B8<F > 

4AB@4?PAB= CDB?<H9D4J<< >?9FB>, KFB, 6 E6BR BK9D98P, @B:9F ECBEB5EF6B64FP 

6B;A<>AB69A<R 8BCB?A<F9?PAOI 79A9F<K9E><I CB6D9:89A<= [78]. 

'#% <7D49F 64:AB9 ;A4K9A<9 6 CB889D:4A<< HGA>J<BA4?PAB= 4>F<6ABEF< 

>?9FB>, 4 <@9AAB 6 D97G?SJ<< D45BFO E<7A4?PAOI E<EF9@, >BFBDO9 4>F<6<DGRFES 

CD< 6;4<@B89=EF6<< DBEFB6OI H4>FBDB6 E EBBF69FEF6GRM<@< D9J9CFBD4@< [75]. 

#B>4;4AB, KFB CDBF94EB@O D97G?<DGRF GDB69AP H4>FBD4 FD4AE>D<CJ<< NF-κB, 

>BFBDO= 64:9A 8?S 4>F<64J<< Q>ECD9EE<< 79AB6 6DB:89AAB7B < 484CF<6AB7B 

<@@GA<F9F4, 6BEC4?9A<<, EFD9EEB6OI BF69F4I. � D4>B6OI >?9F>4I NF-κB GK4EF6G9F 

6 Q>ECD9EE<< 4AF<4CBCFBF<K9E>B7B E9@9=EF64 79AB6 IAP, 4 F4>:9 79AB6 6O:<64A<S 

BCL-2 [145]. #DB6989AAO9 <EE?98B64A<S CB>4;O64RF, KFB 4>F<6ABEFP CDBF94EB@ G 

C4J<9AFB6 E ;?B>4K9EF69AAO@< BCGIB?S@< 7B?B6O < L9< 6OL9, K9@ 6 B>DG:4RM9= 

BFABE<F9?PAB ABD@4?PAB= F>4A<. %GM9EF6GRF 8B>4;4F9?PEF64 FB7B, KFB G 

C4J<9AFB6 E C?BE>B>?9FBKAO@ D4>B@ 7B?B6O < L9< CBD4:9A<9 D97<BA4DAOI 

?<@HBG;?B6 EBCDB6B:84?BEP GE<?9A<9@ CDBJ9EEB6 6AGFD<>?9FBKAB7B CDBF9B?<;4. 

#B6OL9A<9 FBF4?PAB= 4>F<6ABEF< CDBF94EB@ CDB<EIB8<?B E G69?<K9A<9@ EF48<< 

BCGIB?<, CD< QFB@ A45?R84?BEP EA<:9A<9 Q>ECD9EE<< LMP-2 EG5N98<A<JO 

CDBF94EB@. �O?< B5A4DG:9AO <;@9A9A<S Q>ECD9EE<< FD4AE>D<CJ<BAAB7B H4>FBD4 

NFkappaBp50 < D97D9EE<BAAO9 ;46<E<@BEF< Q>ECD9EE<< S89DAB7B H4>FBD4 NF-

kappaBD65 BF FBF4?PAB= 4>F<6ABEF< CDBF94EB@ [137]. 

 9I4A<;@O GK4EF<S '#% 6 >4AJ9DB79A9;9 6>?RK4RF <A7<5<DB64A<9 

BCBED98B64AAB7B H4>FBDB@ DBEF4 QA8BF9?<S EBEG8B6 (VEGF) < H4>FBDB@ DBEF4 

FDB@5BJ<FB6  (PDGF) 4A7<B79A9;4 K9D9; 897D484J<R PDGFR < G5<>6<F<A<DB64A<9 

>B@CBA9AFB6 VEGFR E<7A4?PAB7B CGF<, 4 F4>:9 CDBF94EB@4?PAB9 D4;DGL9A<9 α-

EG5N98<A<JO FD4AE>D<CJ<BAAB7B H4>FBD4 HIF-1, >BFBDB9 A4DGL49FES 6 GE?B6<SI 

7<CB>E<<, KFB 6CBE?98EF6<< CD<6B8<F > A4>BC?9A<R HIF-1 6 BCGIB?96OI >?9F>4I < 
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4>F<64J<< FD4AE>D<CJ<< GK4EF6GRM<I 6 4A7<B79A9;9 79AB6 [136]. %GM9EF6GRF 

<EE?98B64A<9 8B>4;O64RM99, KFB CDBF94EB@O CD<A<@4R GK4EF<9 6 

CBEFFD4AE?SJ<BAAB= @B8<H<>4J<< CB?<C9CF<84 D105, >BFBDO= S6?S9FES 

CD98L9EF69AA<>B@ FD4AE>D<CJ<BAAB7B H4>FBD4 NF-κB (NF-kappaBp50), KFB 6989F 

> 6B;A<>AB69A<R 4>F<6AOI HBD@ FD4AE>D<CJ<BAAB7B H4>FBD4 NF-kappaB. 

#DB89@BAEFD<DB64A4 ;46<E<@BEFP @9:8G GDB6A9@ CDB8G>J<< H4>FBD4 HIF1 < 

EB89D:4A<9@ FD4AE>D<CJ<BAAB7B H4>FBD4 NF-kappaB, KFB, E>BD9= 6E97B, 

B59EC9K<649F >BE69AAB9 GK4EF<9 NF-kappaBp50 6 D97G?SJ<< GDB6AS DBEFB6B7B 

H4>FBD4 VEGF < CDBJ9EE4 A9B4A7<B79A9;4 6 F>4A< C?BE>B>?9FBKAB7B D4>4 7B?B6O < 

L9< [136]. #DB6989AAB9 <EE?98B64A<9 CB>4;O649F, KFB CDBF94EB@A4S 897D484J<S 

HEF-1 E GK4EF<9@ $$-2� 6989F > A4DGL9A<R 4879;<6AOI >BAF4>FB6 E 

Q>EFD4>?9FBKAO@ @4FD<>EB@ in vitro [110].  

'#% @B:9F <7D4FP 64:AGR DB?P 6 CB?GK9A<< FD4AEHBD@<DB64AAO@< 

>?9F>4@< A96BECD<<@K<6BEF< > 4AF<DBEFB6O@ E<7A4?4@, 897D48<DGS A4D46A9 E 

>4EC4;4@< 59?B> 79A4 D9F<AB5?4EFB@O DRb (retinoblastoma protein) CD< GK4EF<< 

G5<>6<F<A-?<74;O Mdm2 (mouse double minute 2) < D4;DGL4S @AB7<9 >B@CBA9AFO 

E<7A4?PAB7B CGF<, BCBED98B64AAB7B DBEF-<A7<5<DGRM<@ J<FB><AB@, 

FD4AEHBD@<DGRM<= H4>FBD DBEF4 59F4 (TGF-³) [67]. �8B546B>, '#% GK4EF6G9F 6 

D97G?SJ<< 4CBCFB;4.  AB7<9 S89DAO9 59?><, BEGM9EF6?SRM<9 CDB7D4@@<DG9@GR 

>?9FBKAGR 7<59?P, S6?SRFES EG5EFD4F4@< 8?S CDBF94EB@: BCGIB?96O= EGCD9EEBD 

p53, FD4AE>D<CJ<BAAO9 H4>FBDO (c-Fos, c-Myc, AP-1), <A7<5<FBD NFkB IkB, 59?><, 

>BAFDB?<DGRM<9 >?9FBKAO= J<>?, 59?><, >BAFDB?<DGRM<9 4>F<6ABEFP >4EC4; 

(IAPs) < GK4EF6GRM<9 6 CDB6989A<< CDB4CFBF<K9E>B7B E<7A4?4 (cFLIP) 59?>< 

E9@9=EF64 Bcl-2 [27]. 

#DBF94EB@O BEGM9EF6?SRF <;5<D4F9?PAO= CDBF9B?<; 59?>B6 6 >?9F>9 < 

<7D4RF CD<AJ<C<4?PAGR DB?P 6 F4><I >?9FBKAOI CDBJ9EE4I, >4> D97G?SJ<S 

CDB?<H9D4J<<, >?9FBKAB7B J<>?4, 4CBCFB;4, A9B4A7<B79A9;4, CDB7D9EE<DB64A<S < 

@9F4EF4;<DB64A<S BCGIB?< [77].  



38 

 

�A4?<; E<EF9@4F<K9E><I B5;BDB6 ?<F9D4FGDO A4 C?4FHBD@4I PubMed (Ovid), 

EMBASE (Ovid), EBM (Ovid) < Web of Science (ISI), CDB6989AAO= Alessandro Villa 

et al. 6 2018 7B8G E J9?PR 6OS6?9A<S CDB7ABEF<K9E><I 5<B@4D>9DB6 8?S 

EFD4F<H<>4J<< < 8B?7BEDBKAB7B A45?R89A<S ;4 CDB7D9EE<DB64A<9@ ?9=>BC?4><< 

%"$, >4> #��, CB>4;4? E6S;P @9:8G G69?<K9A<9@ Q>ECD9EE<< 79AB6, E6S;4AAOI E 

CDBF94EB@AB= E<EF9@B=, E 6OEB><@ D<E>B@ D4;6<F<S C?BE>B>?9FBKAB7B D4>4 #$ 

[155]. 

#DBF9B@AB9 <EE?98B64A<9, CDB6989AAB9 Zhi Wang et al. (2009) E J9?PR 

6OS6?9A<S CBF9AJ<4?PAOI CGF9= ;?B>4K9EF69AAB= FD4AEHBD@4J<< ?9=>BC?4><< 

%"$ 6 C?BE>B>?9FBKAGR >4DJ<AB@G, CB>4;4?B G69?<K9A<9 Q>ECD9EE<< 4>F<64FBDB6 

CDBF94EB@ PA28a < PA28b, KFB CB8F69D:849F >?<A<K9E>GR ;A4K<@BEFP CDBF9EB@ 

>4> @4D>9D4 D4AA9= @4?<7A<;4J<<. �4AAB9 <EE?98B64A<9 CDB89@BAEFD<DB64?B DB?P 

CDBF94EB@AB= 897D484J<< 59?>B6 6 CDBJ9EE<A79 6AGFD<>?9FBKAOI 4AF<79AB6 6 

C9CF<8O, >BFBDO9 6 84?PA9=L9@ E6S;O64RFES E  !%-1 [157]. 

#DBF94EB@O <7D4RF >?RK96GR DB?P 6 D4;6<F<< ?9=>BC?4><< < 99 84?PA9=L9= 

@4?<7A<;4J<<, B8A4>B <;GK9AABEFP 84AAB= F9@O ABE<F HD47@9AF4DAO= I4D4>F9D. 

!4 E97B8ASLA<= 89AP <EE?98B64A<9 CDBF94EB@ >4> @4D>9DB6 8<47ABEF<><, CDB7AB;4 

@4?<7A<;4J<< < QHH9>F<6ABEF< CDB6B8<@B7B ?9K9A<S ?9=>BC?4><< %"$ 

CD98EF46?SRFES C9DEC9>F<6AO@< < FD95GRF 84?PA9=L97B <;GK9A<S. 

1.7  B?P 6<DGE4 C4C<??B@O K9?B69>4 6 D4;6<F<< ?9=>BC?4><< < 

C?BE>B>?9FBKAOI >4DJ<AB@ E?<;<EFB= B5B?BK>< DF4  

!4DGL9A<9 J9?BEFABEF< E?B96 QC<F9?<S #$, QDB;<< < S;6O CD< QDB;<6AB-

S;69AAB= HBD@9 ?9=>BC?4><< 89?4RF %"$ 5B?99 6BECD<<@K<6O@ > <AH9>J<< 

�#+. �@9AAB A97B@B79AA4S ?9=>BC?4><S %"$ @B7GF 5OFP 6 5B?PL9= EF9C9A< 

E6S;4AO E <AH9>J<9= �#+ [119, 140].   

�9ABF<CO A<;>B7B BA>B?B7<K9E>B7B D<E>4, F4><9 >4> �#+ 6 < 11 F<CB6, @B7GF 

6O;O64FP 8B5DB>4K9EF69AAO9 BCGIB?< #$, 6 FB 6D9@S >4> 79ABF<CO 6OEB>B7B 

BA>B?B7<K9E>B7B D<E>4, 6>?RK4S �#+ 16, 18 F<CB6, <7D4RF 64:AGR DB?P 6 
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CDB7D9EE<DB64A<< BCGIB?< [127, 138].  AB7<9 <EE?98B64A<S F4>:9 CB8F69D8<?< 

E6S;P @9:8G C?BE>B>?9FBKAO@ D4>B@ #$ < <AH9>J<9= �#+ [94, 152]. !9846AO9 

<EE?98B64A<S, BEAB64AAO9 A4 6E9EFBDBAA9@ 4A4?<;9 79A9F<K9E><I <;@9A9A<=, 

CB>4;4?<, KFB BA>B59?>< �#+ 16, 6;4<@B89=EF6GRM<9 E 79AB@AO@< <;@9A9A<S@< 

IB;S<A4, @B7GF A4DGL4FP EF45<?PABEFP 79AB@4, 8<HH9D9AJ<DB6>G QC<F9?<S, 

D97G?SJ<R FD4AE>D<CJ<< < CDBF<6B6<DGEAO= <@@GAAO= BF69F CD< 

C?BE>B>?9FBKAB@ D4>9 #$ [66, 152].  

М9I4A<;@ >4AJ9DB79A9;4, <A8GJ<DB64AAB7B ��' 

�B;@B:ABEFP D4;6<F<S ;?B>4K9EF69AAB7B AB6BB5D4;B64A<S ;46<E<F BF 

@AB:9EF64 H4>FBDB6: F<C4 6<DGE4, E<A9D79F<K9E>B7B 89=EF6<S E D4;?<KAO@< 

H<;<K9E><@<, I<@<K9E><@< < 5<B?B7<K9E><@< 479AF4@<, 79A9F<K9E>B= 

>BAEF<FGJ<< < @9I4A<;@B6 <@@GAAB= ;4M<FO IB;S<A4; >4:8O= <; >BFBDOI @B:9F 

<;@9ASFP F9K9A<9 <AH9>J<< �#+. � E?GK49 <AH<J<DB64A<S �#+ 6OEB>B7B 

BA>B?B7<K9E>B7B D<E>4 < CD< 5?47BCD<SFAOI GE?B6<SI 6<DGEAO= 79AB@ 

<AF97D<DG9FES 6 79AB@ IB;S<A4, KFB S6?S9FES A9B5IB8<@O@ EB5OF<9@ 8?S 

A4DGL9A<S @9I4A<;@4 4CBCFB;4 QC<F9?<4?PAOI >?9FB> [120]. 

$4AA<9 59?>< E6 < E7 ;4A<@4RF >?RK96GR DB?P 6 >4AJ9DB79A9;9 �#+ 3 

CB;<F<6AOI C?BE>B>?9FBKAOI >4DJ<AB@ #$ [50, 150]. �A7<5<DB64A<9 >?9FBKAB7B 

4CBCFB;4 < 89D97G?SJ<S >BAFDB?PAB= FBK>< >?9FBKAB7B J<>?4 G2 / M 

BEGM9EF6?S9FES ;4 EKёF 897D484J<< 59?>B6-EGCD9EEBDB6 p53 CB8 6B;89=EF6<9@ 

BA>BCDBF9<A4 �6 �#+. �9?>< 3 EGCD9EEBDO BCGIB?9= p53 < p21  CB889D:<64RF 

BEF4AB6>G >?9FBKAB7B J<>?4 G2 / M 6 BF69F A4 D4;?<KAO9 6D98BABEAO9 H4>FBDO 

(A4CD<@9D, 6<DGEO <?< CB6D9:89A<9 �!�, 6E?98EF6<9 6B;89=EF6<S 

<BA<;<DGRM97B <;?GK9A<S). %FD9EE-<A8GJ<DB64AA4S EF45<?<;4J<S p53 ;4CGE>49F 

CB6OL9AAGR Q>ECD9EE<R 59?>4 p21, >BFBDO= @B:9F CB889D:<64FP BEF4AB6>G 

>?9FBKAB7B J<>?4 G2 / M CGF9@ CDS@B7B <A7<5<DB64A<S >B@C?9>E4 CDK1 3 J<>?<A 

� [82]. �DB@9 FB7B, E6 6;4<@B89=EF6G9F E 8DG7<@< CDB4CBCFBF<K9E><@< 59?>4@<: 

Bak < CDB>4EC4;B= 8, KFB5O CB?ABEFPR CD98BF6D4F<FP 4CBCFB; [81].  � FB 6D9@S >4> 

BA>BCDBF9<A E7 �#+ E6S;O649FES E pRb < ECBEB5EF6G9F 97B 897D484J<< < 4>F<64J<< 
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H4>FBD4 FD4AE>D<CJ<< E2F [142]. 1F< EB5OF<S CD<6B8SF > 89D97G?SJ<< 

>BAFDB?PAB= FBK>< >?9FBKAB7B J<>?4 G1 / S, 4>F<64J<< CB6FBDAB7B 6IB84 6 S-H4;G 

< D9C?<>4J<< 6<DGE4. �B@C?9>E Rb / E2F <A7<5<DG9F FD4AE>D<CJ<R A9E>B?P><I 

79AB6, 6>?RK4S 79A CDKN2A, >B8<DGRM<= p16INK4a. %?98B64F9?PAB, 

D4EM9C?9A<9 K?9AB6 E9@9=EF64 Rb 59?>B@ �7 CD<6B8<F > 7<C9DQ>ECD9EE<< 

D16INK4a ;4 EK9F 6OE6B5B:89A<S 79A4 CDKN2A [120]. 1FB CB;6B?S9F 

QC<F9?<BJ<F4@ GE>B?P;4FP BF EF4D9A<S < 4>F<6<DB64FP E<7A4?PAO9 CGF< 6O:<64A<S 

[120]. %GC9DQ>ECD9EE<S p16INK4a <@99F >?RK96B9 ;A4K9A<9 8?S 6O:<64A<S >?9FB> 

6 �#+-4EEBJ<<DB64AAOI BCGIB?SI, 4 6 AB6BB5D4;B64A<SI, A9 E6S;4AAOI E 84AAO@ 

6<DGEB@, BA4 K4EFB <A4>F<6<DG9FES [39]. 1FB 89?49F <;5OFBKAGR Q>ECD9EE<R 

p16INK4a CD<9@?9@O@ EGDDB74FAO@ @4D>9DB@ FD4AE>D<CJ<BAAB 4>F<6AB7B �#+ 

CD< >4AJ9DB79A9;9 [109]. #BE?98EF6<S, E6S;4AAO9 E Q>ECD9EE<9= 59?>B6 E6 / E7 <?< 

<A4>F<64J<9= 79AB6, >B8<DGRM<I 59?>< BCGIB?96OI EGCD9EEBDB6 p53 < pRB 

IDB@BEB@A4S A9EF45<?PABEFP, CBF9DS D97G?SJ<< >?9FBKAB7B J<>?4, <A7<5<DB64A<9 

4CBCFBF<K9E>B= C9D984K< E<7A4?B6, CB6OL9A<9 4>F<6ABEF< F9?B@9D4;O. �9?>< E6 

< E7 @B7GF 6;4<@B89=EF6B64FP E >?9FBKAO@< BA>B59?>4@<, F4><@< >4> ras <  E-myc, 

KFB CB;6B?S9F 6<DGEG 89=EF6B64FP A4 GDB6A9 H4>FBDB6 DBEF4 < >?9FBKAB7B < 

S89DAB7B @9F45B?<;@4, CDB<;6B8S BA>B79AAO9 >?9F>< [39]. 

�EE?98B64A<9, CDB6989AAB9 Nasreen Bano et al.  (2018), G>4;O649F, KFB 

<ECB?P;B64A<9 D4>B6OI EF6B?B6OI >?9FB> C?BE>B>?9FBKAB= >4DJ<AB@O #$ 

89@BAEFD<DG9F DB?P BA>B79AB6 �#+ 6 @B8G?<DB64A<< HGA>J<< NF-κB < miRNAs 

CD< C?BE>B>?9FBKAB@ D4>9 #$, ECBEB5EF6GS 97B CDB7D9EE<DB64A<R, 

@9F4EF4;<DB64A<R < <EIB8G ?9K9A<S [41]. �#+ 16 F<C4 G69?<K<649F CBCG?SJ<R 

EF6B?B6OI >?9FB>, <I EF6B?B6O9 E6B=EF64, QFBF :9 6<DGE 4>F<6<DG9F p65, >BFBDO= 

<A8GJ<DG9F 8<HH9D9AJ<DB6>G >?9FB> BCGIB?<. �#+ F4>:9 89?49F QFB CBED98EF6B@ 

HGA>J<BA4?PAB7B 6;4<@B89=EF6<S E 59?>4@< NF-κB, <;@9ASS EBEF46 7B@B8<@9D4 

NF-κB p50 / 50 6 CB?P;G 79F9DB8<@9D4 p50 / p65. �;5<D4F9?PAB9 GK4EF<9 p65 < 

E69DIQ>ECD9EE<S c-Rel 6 �#+-CB?B:<F9?PAOI C?BE>B>?9FBKAOI >4DJ<AB@4I #$ 

ECBEB5EF6B64?< 6OEB>B= 8<HH9D9AJ<DB6>9 BCGIB?<. % 8DG7B= EFBDBAO, 6 
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BFEGFEF6<9 �#+ A9 CDB<EIB8<F 6B6?9K9A<S p65 6 HGA>J<BA4?PAO= >B@C?9>E NF-

κB < A9 CDB<EIB8<F KD9;@9DAB= Q>ECD9EE<< c-Rel, KFB 6 <FB79 CD<6B8<F > 

HBD@<DB64A<R A<;>B8<HH9D9AJ<DB64AAB=, <A64;<6AB= < @9F4EF4F<K9E>B= 

BCGIB?<, >BFBD4S <@99F A95?47BCD<SFAO= CDB7AB;. �;4<@B89=EF6<9 @9:8G 

4>F<6<DB64AAO@ 59?>B@ NF-κB, 97B FD4AE4>F<64J<9=, BA>B59?>4@< �#+, 

E69DIQ>ECD9EE<9= miR-155 / miR-21 < CB846?9A<9@ miR-34a, ECBEB5EF6G9F 

8<HH9D9AJ<DB6>9 BCGIB?<. &4><@ B5D4;B@, �#+ 16 F<C4 <7D49F D9L4RMGR DB?P 6 

CB889D:4A<< E6B=EF6 EF6B?B6OI >?9FB> C?BE>B>?9FBKAB7B D4>4 #$ 5?47B84DS 

GE<?9AAB= Q>ECD9EE<< 6<DGEAOI BA>B79AB6 (E6 / E7), 4 97B HGA>J<BA4?PAB9 

6;4<@B89=EF6<9 E 59?>4@< NF-κB < EC9J<H<K9E><@< miRNA CD<6B8<F > 6OEB>B= 

8<HH9D9AJ<DB6>9 BCGIB?< < ?GKL9@G CDB7AB;G [41]. 

1.8 ЭC<89@<B?B7<S < H4>FBDO D<E>4 D4;6<F<S <AH9>J<< 6<DGE4 

C4C<??B@O   K9?B69>4 E?<;<EFB= B5B?BK>< DF4 

� CBE?98A<9 30 ?9F @AB7<9 <EE?98B64A<S 89@BAEFD<DGRF ;A4K<F9?PAO= 

6>?48 BA>B79AAOI F<CB6 6<DGE4 C4C<??B@O K9?B69>4 (�#+) 6 C4FB79A9; 

CD98BCGIB?96OI ;45B?964A<= < ;?B>4K9EF69AAOI AB6BB5D4;B64A<= (�!") %"$. �B 

6E9@ @<D9 D4ECDBEFD4A9AABEFP �#+ CD< D4>9 B5?4EF< 7B?B6O < L9< EBEF46?S9F BF 

25% 8B 31% [127]. !4<5B?99 D4ECDBEFD4A9AAO@< 79ABF<C4@< CD< �#+-

CB?B:<F9?PAB@ C?BE>B>?9FBKAB@ D4>9 %"$ S6?SRFES �#+ 6 < 11 F<CB6 A<;>B7B 

BA>B?B7<K9E>B7B D<E>4, 4 F4>:9 �#+ 16 < 18 F<CB6 6OEB>B7B BA>B?B7<K9E>B7B 

D<E>4 [140].  

$4ECDBEFD4A9AABEFP �#+ CD< #�� #$ EBEF46?S9F 22,5%. #D< EFD4F<H<>4J<< 

#�� #$ CB BF89?PAO@ AB;B?B7<K9E><@ HBD@4@ D4ECDBEFD4A9AABEFP �#+ CD< 

?9=>BC?4><< EBEF46<?4 20,2%, >D4EAB@ C?BE>B@ ?<L49 23,0%, CDB?<H9D4F<6AB= 

69DDG>B;AB= ?9=>BC?4><< 24,7%, A9GFBKA9AAOI #�� #$ - 25,4% < CB8E?<;<EFB@ 

H<5DB;9 #$ -  28,6%. "8A4>B ;A4K<@OI D4;?<K<= @9:8G B5D4;J4@< E S6?9A<S@< 

8<EC?4;<< < 59; CD<;A4>B6 8<EC?4;<< A9 5O?B 6OS6?9AB. %D98< �#+-

CB?B:<F9?PAOI E?GK496 #�� #$ �#+ 16 F<C4 5O? CD9B5?484RM<@ 79ABF<CB@ 

(48,2%), �#+ 18 F<C4 6EFD9K4?ES 6 36,2% E?GK4SI, �#+ 11 6 26,1% < �#+ 6 6 18,1%. 
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� �#+-CB?B:<F9?PAOI B5D4;J4I ?9=>BC?4><< �#+ 11, 16, 18 F<CB6 EBEF46?S?< 

32,3%, 40,8%, < 26,5% EBBF69FEF69AAB [59]. 

�O89?SRF @9EFAO9 < B5M<9 H4>FBDO D<E>4 D4;6<F<S <AH9>J<< �#+. � 

@9EFAO@ H4>FBD4@ D<E>4 BFABE<FES C?BI4S 7<7<9A4 #$, <ECB?P;B64A<9 CB?AOI 

;G5AOI CDBF9;B6, 6 EBK9F4A<< E CB:<?O@ 6B;D4EFB@. �B?<K9EF69AAO= < 

>4K9EF69AAO= EBEF46 54>F9D<= 6 DBFB6B= CB?BEF< 6 B5D4;J4I E S;O>4 8BEFB69DAB 

E6S;4AO E G69?<K9A<9@ K<E?4 >BC<= �#+ [198]. #B8F69D:89A4 ;A4K<F9?PA4S 

>BDD9?SJ<S @9:8G 7<7<9AB= #$ < 6<DGEAB= A47DG;>B=. '?GKL9A<9 GDB6AS 7<7<9AO 

#$ @B:9F ;A4K<F9?PAB EA<;<FP K4EFBFG <AH<J<DB64A<S �#+ [58, 140]. 

"5A4DG:9A4 E6S;P @9:8G <A89>EB@ 4CCDB>E<@4?PAB7B A4?9F4 (API) < 

CD<EGFEF6<9@ �#+ 6 #$. �?S C4J<9AFB6 E API BF 20 8B 40% 5O?B BCD989?9AB 

BFABL9A<9 L4AEB6 (",) 2,80, 4 6 E?GK4SI E API 5B?99 40% 69DBSFABEFP 

<AH<J<DB64A<S �#+ G69?<K<64?4EP 8B 7,78. $9;G?PF4FO 6 BFABL9A<< <A89>E 

>DB6BFBK<6BEF< 89E9A (GBI) 5O?< 4A4?B7<KAO@< E ", 3,01 6 E?GK4SI E GBI BF 20 

8B 40% < ", 6,01 8?S GBI> 40%. 'EF4AB6?9A4 E6S;P @9:8G CBF9D9= BF B8AB7B 8B 

FD9I ;G5B6 < A4?<K<9@ �#+ (", 2,98), 4 F4>:9 5B?99 FD9I G84?9AAOI ;G5B6 (", 

8,24) [58].  

�;69EFAB, KFB 89H9>FO QC<F9?<4?PAB7B C?4EF4 %"$ S6?SRFES @9EFB@ 

CDBA<>AB69A<S �#+. &4><@ B5D4;B@, �#+ CDBA<>49F 6 54;4?PAO= E?B= QC<F9?<S 

%"$. !4>BC?9A<9 ;G5AB7B A4?9F4 6E?98EF6<9 C?BIB= 7<7<9AO #$ A9<;59:AB 

CD<6B8<F > 6BEC4?9A<R 89E9A, KFB ECBEB5EF6G9F CDBA<>AB69A<R �#+ K9D9; 

CB69DIABEFAO9 E?B< QC<F9?<S E CBE?98GRM<@ 6A98D9A<9@ 6 54;4?PAO9 >?9F>< [56]. 

�A4?B7<KAO9 D9;G?PF4FO @B:AB 5O?B G6<89FP 6 BFABL9A<< E6S;< @9:8G 

CBF9D9= ;G5B6 A4 CDBFS:9A<< 6E9= :<;A< < A4?<K<9@ �#+ 6 #$ G C4J<9AFB6. 

#BF9DS ;G54, A9E6S;4AA4S E FD46@B=, @B:9F E?G:<FP 4?PF9DA4F<6AO@ @4D>9DB@ 

8B?7BEDBKAB7B >4K9EF64 7<7<9AO #$. Bui et al. (2015) B5A4DG:<?< ;A4K<F9?PAGR 

D4ECDBEFD4A9AABEFP �#+ #$ G C4J<9AFB6, >BFBDO@ 5O?< G84?9AO ;G5O CB 

CD<K<A4@, A9E6S;4AAO@ E FD46@B= [49].  
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%D98< B5M<I H4>FBDB6, ECBEB5EF6GRM<I D4;6<F<R <AH9>J<< �#+, 

6O89?SRF 5B?PLB9 >B?<K9EF6B E9>EG4?PAOI C4DFA9DB6, D4AA99 A4K4?B CB?B6B= 

:<;A< < 5B?99 EF4DL<= 6B;D4EF CB?B6B7B C4DFA9D4 [62]. !4?<K<9 F<CB6 �#+ 

6OEB>B7B BA>B?B7<K9E>B7B D<E>4 6 #$ ED98< @G:K<A < :9AM<A E6S;4AB E 

E9>EG4?PAO@ CB6989A<9@. "8A4>B, ED98< @G:K<A CDBJ9AF D4ECDBEFD4A9AABEF< 

6OEB>BBA>B79AAOI F<CB6 �#+ 6OL9, K4EF<KAB 84AAO= H4>F B5NSEAS9FES 5B?PL<@ 

>B?<K9EF6B@ CB?B6OI C4DFA9DB6 A4 CDBFS:9A<< 6E9= :<;A<. �EE?98B64A<9, 

CDB6989AAB9 Thanh Cong Bui < 8D. (2017) CB>4;4?B, KFB 6;69L9AA4S 

D4ECDBEFD4A9AABEFP @AB7BF<CAB7B (BF 2 8B 6 F<CB6) �#+ #$ EBEF46<?4 1,5% (2,5% 

8?S @G:K<A, 0,4% 8?S :9AM<A) 6B 6E9= 6O5BD>9 < 19,7% (22,0% 8?S @G:K<A, 12,1% 

8?S :9AM<A) 6 7DGCC4I, 6 >BFBDOI 5O? 6OS6?9A B8<A CB?B:<F9?PAB= F<C �#+. #D< 

CBEFDB9A<< @4F9@4F<K9E>B= @B89?< >D<F9D<S@< CB6OL9AAB7B D<E>4 D4;6<F<S 

@AB7BF<CAB= �#+-<AH9>J<< CB?BEF< CB ED46A9A<R E B8ABF<CAB= �#+-<AH9>J<9= 

5O?< @G:E>B= CB?, >GD9A<9, 4 F4>:9 A4?<K<9 AB6B7B CB?B6B7B C4DFA9D4 6 CDBL?B@ 

7B8G [48]. 

��+-CB?B:<F9?PAO= EF4FGE - BF89?PAO= H4>FBD D<E>4 CB6OL9AAB= 

D4ECDBEFD4A9AABEF< �#+ #$. �@@GABEGCD9EE<S @B:9F 5OFP E6S;4A4 E 

CB6OL9AAB= 6BECD<<@K<6BEFPR > 6<DGEAB= <AH9>J<< <?< D9C?<>4J<< [151]. 

&4><@ B5D4;B@, <ECB?P;B64A<9 CB>4;4F9?9= '#% < �#+ EF4FGE4 C4J<9AFB6 E 

?9=>BC?4><9= %"$ ECBEB5AB G?GKL<FP >4K9EF6B 8<HH9D9AJ<4?PAB= 8<47ABEF<>< 

?9=>BC?4><< E C?BE>B>?9FBKAO@ D4>B@ #$ < BJ9A<FP D<E> @4?<7A<;4J<< 

CD9>4AJ9DB;4.  

 4F9D<4?O 84AAB= 7?46O BCG5?<>B64AO 6 :GDA4?4I: «$BEE<=E><= 

EFB@4FB?B7<K9E><= :GDA4?» < «�R??9F9AP E<5<DE>B= @98<J<AO». 

 <I4?96 �.�. $B?P G5<>6<F<A-CDBF94EB@AB= E<EF9@O 6 D4;6<F<< 

C?BE>B>?9FBKAB7B D4>4 CB?BEF< DF4. / �.�.  <I4?96, ".�. �4=8<>, �.�. �BA84>B64, 

�.�. %<89A>B,  .$.  GI4@98B6, #.�. %OEB?SF<A // �R??9F9AP E<5<DE>B= @98<J<AO. 

3 2021. 3 &. 20. - № 2. 3 %.1603167. 
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  <I4?96 �.�. $B?P 6<DGE4 C4C<??B@O K9?B69>4 6 D4;6<F<< CBF9AJ<4?PAB 

;?B>4K9EF69AAOI ;45B?964A<= < C?BE>B>?9FBKAOI >4DJ<AB@ E?<;<EFB= B5B?BK>< 

CB?BEF< DF4 / �.�.  <I4?96, ".�. �4=8<>,  .$.  GI4@98B6, �.". �?9>E4A8DB6 // 

$BEE<=E><= EFB@4FB?B7<K9E><= :GDA4?. - 2022. - &. 26. - № 2. - %. 2673276. 
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����� 2.  �&�$��� �  �&"�/ �%%���"��!�/ 

2.1 �5щ4S I4D4>F9D<EF<>4 7DGCC < 8<;4=A <EE?98B64A<S 

�4 C9D<B8 E 2017 CB 2021 77. A4 54;9 >4H98DO EFB@4FB?B7<< (;46. >4H98DB= - 

8.@.A., 8BJ9AF ". �. �4=8<>), BF89?9A<S BCGIB?9= 7B?B6O < L9< !�� BA>B?B7<< 

&B@E>B7B !� * (;4698GRM<= BF89?9A<9@  - 8.@.A., 698GM<= A4GKAO= EBFDG8A<> 

 . $.  GI4@98B6), ?45BD4FBD<< 5<BI<@<< BCGIB?9= !�� BA>B?B7<< &B@E>B7B 

!� * (;46. ?45BD4FBD<9= 3 8.@.A., CDBH9EEBD �.�. �BA84>B64), 4 F4>:9 

?45BD4FBD<< BA>B6<DGEB?B7<< !�� BA>B?B7<< &B@E>B7B !� * (;46. 

?45BD4FBD<9= 3 8.5.A., CDBH9EEBD $�! !.�. �<F6S>B6) 6OCB?A9AB >B@C?9>EAB9 

B5E?98B64A<9 < 8<EC4AE9DAB9 A45?R89A<9 ;4 C4J<9AF4@< E CDBS6?9A<S@< 

?9=>BC?4><< 6 %"$. 

�<;4=A <EE?98B64A<S 3 B8ABJ9AFDB6B9 BF>DOFB9 >B7BDFAB9 CDBEC9>F<6AB9 E 

Q?9@9AF4@< D9FDBEC9>F<6AB7B 4A4?<;4 >?<A<K9E>B9 <EE?98B64A<9, 6>?RK4RM99 

E?98GRM<9 QF4CO ($<EGAB> 2): 

1F4C I 3 D9FDBEC9>F<6AO= 4A4?<; 84AAOI @98<J<AE>B= 8B>G@9AF4J<< 

C4J<9AFB6 E ;45B?964A<S@< %"$, 4A4?<; 8<47ABEF<K9E>B= < ?9K95AB= CB@BM< CD< 

?9=>BC?4><< < C?BE>B>?9FBKAB@ D4>9 #$. 

1F4C II 3 CDBEC9>F<6AB9 >?<A<K9E>B9 <EE?98B64A<9, HBD@<DB64A<9 7DGCC 

A45?R89A<S < ED46A9A<S EFB@4FB?B7<K9E><I C4J<9AFB6 CB D9;G?PF4F4@ 

B5M9>?<A<K9E>B7B B5E?98B64A<S. 

1F4C III 3 D4;D45BF>4 @9FB8B6 < ECBEB54 ?45BD4FBDAB= 8<47ABEF<>< E 

484CF4J<9= 8?S <EE?98B64A<S ?9=>BC?4><< %"$ < C?BE>B>?9FBKAB7B D4>4 #$ (&1-

3N0-1 0) < 6A98D9A<9 6 CD4>F<K9E>B9 ;8D46BBID4A9A<9. 

IV QF4C 3 D4;D45BF>4 ?B7<F-@B89?< 8?S BJ9A>< D<E>4 @4?<7A<;4J<< 

?9=>BC?4><< %"$ (BCD989?9A<9 4>F<6ABEF< 6AGFD<>?9FBKAOI < J<D>G?<DGRM<I 

CDBF94EB@, 5<BCE<S) G C4J<9AFB6 c ?9=>BC?4><9= 59; 4F<C<< < E S6?9A<S@< 
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C?BE>B>?9FBKAB= <AFD4QC<F9?<4?PAB= A9BC?4;<< (SIN) D4;?<KAB= EF9C9A<, 

C?BE>B>?9FBKAB7B D4>4 %"$ (&1-3N0-1 0) 

V QF4C 3 4CDB54J<S < CD<@9A9A<9 D4;D45BF4AAB= ?B7<EF<K9E>B= @B89?< A4 

>?<A<K9E><I E?GK4SI  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<EGAB> 2 - �<;4=A <EE?98B64A<S 

I этап: DетDоEпект<вны= 

- 1754 <ед8F8=Eк8е к4DтO 

- тоG=оEтP поEт4=о6к8 д847=о74 

- пол=от4 DоD<ул8Dо64=8я кл8=8GеEко7о д847=о74 

- пDоFе=т д847=оEт8GеEк8E оH85ок 

Этап II – кл<н<чеEк<=: 
- DоD<8Dо64=8е кл8=8GеEк8E 7Dупп п4F8е=то6 по Dе7улPт4т4< 

о5Iекл8=8GеEко7о, Eто<4толо78GеEко7о о5Eледо64=8я 

!D46=е=8я Ле9копл4к8я !О  

�лоEкоклетоG=O9 D4к 
!О  

�о<о7е==4я �е7о<о7е==4я 

Этап III – D47D45отк4 4д4пт8Dо64=OE <етодо6 л45оD4тоD=о9 д847=оEт8к8 для 
8EEледо64=8я ле9копл4к88 !О  8 плоEкоклетоG=о7о D4к4 �  (Т1-3N0-1�0) 8 

6=едDе=8е 6 леGе5=о-д847=оEт8GеEк89 пDоFеEE 

IV этап – D47D45отк4 ло78т-<одел8 для оFе=к8 D8Eк4 
<4л87=874F88 ле9копл4к88 !О  

V этап – 4=4л87 QDDект86=оEт8 8EполP7о64=8я D4EH8Dе==о9 д847=оEт8к8 
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� <EE?98B64A<9 6>?RK9A 61 C4J<9AF (28 @G:K<A, 33 :9AM<AO 6 6B;D4EF9 BF 

20 8B 80 ?9F). � 7DGCCG ?9=>BC?4><< %"$ 6BL?< 20 C4J<9AFB6 (11 :9AM<A < 9 

@G:K<A) 6 6B;D4EF9 BF 28 8B 74 ?9F (ED98A<= 6B;D4EF EBEF46<? 51,8 ± 11,9 ?9F). � 

7DGCCG C?BE>B>?9FBKAB7B D4>4 %"$ - 19 C4J<9AFB6 (10 :9AM<A < 9 @G:K<A) 6 

6B;D4EF9 BF 21 8B 75 ?9F (ED98A<= 6B;D4EF 3 54,7 ± 14,7 ?9F).  �DGCC4 ED46A9A<S 

CD98EF46?9A4 22 ;8BDB6O@< 8B5DB6B?PJ4@< (12 :9AM<A < 10 @G:K<A 6 6B;D4EF9 BF 

28 8B 75 ?9F (ED98A<= 6B;D4EF - 53 ± 13,2 ?9F), <@9RM<I >?<A<K9E>< ;8BDB6GR %"$ 

($<EGAB> 3).  � CDBEC9>F<6AB= K4EF< D45BFO BC<E4AO < CDB4A4?<;<DB64AO 

D9;G?PF4FO 484CF<DB64AAB=  ?45BD4FBDAB= 8<47ABEF<>< ?9=>BC?4><< %"$ 

(BCD989?9A<9 4>F<6ABEF< 6AGFD<>?9FBKAOI < J<D>G?<DGRM<I CDBF94EB@, A4?<K<9 

6<DGE4 �#+, D4;D45BF4A4 ?B7<EF<K9E>4S @B89?P 8?S BJ9A>< D<E>4 @4?<7A<;4J<<). 

%G5N9>F <EE?98B64A<S 3 C4J<9AFO E CDBS6?9A<S@< ?9=>BC?4><< < 

C?BE>B>?9FBKAB7B D4>4 6 #$. 

#D98@9F <EE?98B64A<S 3 >?<A<K9E><9 BEB59AABEF<, @9FB8O < ECBEB5 

>?<A<>B-?45BD4FDBAB= < @BDHB?B7<K9E>B= 8<47ABEF<>< < BJ9A>4 D<E>4 

@4?<7A<;4J<< ?9=>BC?4><< %"$.  

КD<F9D<< 6>?RK9A<S C4J<9AFB6 6 <EE?98B64A<9:  

- #4J<9AFO E ?9=>BC?4><9= <?< C?BE>B>?9FBKAO@ D4>B@ #$, 8<47AB; 
>BFBDB7B 69D<H<J<DB64A @BDHB?B7<K9E><. 

- �B;D4EF BF 20 8B 80 ?9F.  

- "FEGFEF6<9 G C4J<9AFB6 89>B@C9AE<DB64AAOI HBD@ EBK9F4AAB= E<EF9@AB= 
C4FB?B7<<, B7D4A<K<64RM9= 97B 4>F<6ABEFP < EBEF46?SRM9= G7DB;G :<;A< (ASA I-
II). 

 -#B8C<E4AAB9 <AHBD@<DB64AAB9 EB7?4E<9 A4 GK4EF<9 6 >?<A<K9E>B@ 
<EE?98B64A<< < <ECB?P;B64A<9 C9DEBA4?PAOI 84AAOI 6 A4GKAOI J9?SI.  

КD<F9D<< <E>?RK9A<S C4J<9AFB6 <; <EE?98B64A<S: 

- �B;D4EF @9APL9 20 < 5B?PL9 80 ?9F.  
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- "FEGFEF6<9 CB8C<E4AAB7B <AHBD@<DB64AAB7B EB7?4E<S A4 GK4EF<9 6 
>?<A<K9E>B@ <EE?98B64A<<. 

-!4?<K<9 FS:9?B= E<EF9@AB= C4FB?B7<<, B7D4A<K<64RM9= 4>F<6ABEFP < 
EBEF46?SRM9= G7DB;G :<;A< (ASA III-V). 

- �BD@SM<9 <?< 59D9@9AAO9 :9AM<AO. 

-#4J<9AFO E 4?>B7B?PAB= </<?< A4D>BF<K9E>B= ;46<E<@BEFPR. 

- #4J<9AFO E BEFDO@< 6BEC4?<F9?PAO@< ;45B?964A<S@< #$.  

- #4J<9AFO, CD<A<@4RM<9 <@@GABEGCD9EE<6AO9 CD9C4D4FO. 

- #4J<9AFO E EBJ<4?PAB-;A4K<@O@< <AH9>J<BAAO@< ;45B?964A<S@<: ��+-

<AH9>J<S, <AH9>J<BAAO@ 79C4F<F4@<, 4 F4>:9 A4?<K<9 ?R5OI 8DG7<I 4>F<6AOI 
6BEC4?<F9?PAOI ;45B?964A<=. 

� D45BF9 5O?< BCD989?9AO E?98GRM<9 QF4CO <EE?98B64A<S, 

EBBF69FEF6GRM<9 6<;<F4@ C4J<9AFB6:  

�B 6D9@S 6<;<F4 0 (C9D6<KAB9 B5D4M9A<9 C4J<9AF4 A4 >4H98DG EFB@4FB?B7<< 

(��"' �" %<5� '  <A;8D464 $BEE<< <?< BF89?9A<S BCGIB?9= 7B?B6O < L9< 

>?<A<>< !�� BA>B?B7<< &B@E>B7B !� *) CB?GK9AO E?98GRM<9 84AAO9 < 

CDB6989AO E?98GRM<9 CDBJ98GDO:  

1."J9A>4 EBBF69FEF6<S C4J<9AF4 >D<F9D<S@ 6>?RK9A<S/<E>?RK9A<S 6 

<EE?98B64A<9;  

2. #B8C<E4A<9 <AHBD@<DB64AAB7B EB7?4E<S C4J<9AF4@<;  

3.%5BD 4A4@A9;4 :<;A< < ;45B?964A<S C4J<9AFB6;  

4 "E@BFD #$ (D97<EFD4J<S EFB@4FB?B7<K9E>B7B EF4FGE4 < EBEFBSA<S ;8BDB6PS 

C4DB8BAF4);  

5.�;SF<9 5<BCE<< %"$ 8?S CDB6989A<S 7<EFB?B7<K9E>B7B <EE?98B64A<S < 

H?GBD<@9FD<S I<@BFD<CE<ABCB8B5AB= ()&#) < >4EC4;BCB8B5AB= (�#) 

4>F<6ABEF9= 6AGFD<>?9FBKAOI CDBF94EB@;  

6.�45BD >DB6< 8?S <EE?98B64A<S )&# < �# 4>F<6ABEF9= J<D>G?<DGRM<I 

CDBF94EB@;  
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7. !4;A4K9A<9 >BAEG?PF4J<= G;><I EC9J<4?<EFB6 (CD< A9B5IB8<@BEF<); 

8. !4;A4K9A<9 A9B5IB8<@OI ?45BD4FBDAOI <EE?98B64A<=; 

9. #?4A<DB64A<9 84FO < 6D9@9A< �<;<F4 1.  

�B 6D9@S �<;<F4 1 (<;GK9A<9 D9;G?PF4FB6 ?45BD4FBDAOI @9FB8B6 

<EE?98B64A<S < >BAEG?PF4J<= G;><I EC9J<4?<EFB6, A4;A4K9A<9 F9D4C<<) CB?GK9AO 

84AAO9 < CDB6989AO CDBJ98GDO:  

1. "E@BFD #$ (BJ9A>4 EBEFBSA<S EFB@4FB?B7<K9E>B7B EF4FGE4, %"$ < 

C4DB8BAF4);  

2.#D<K<A4 8BEDBKAB7B 6O5O64A<S. 

!9;4C?4A<DB64AAO= 6<;<F 3 QFB CBE9M9A<9, A9 EB6C484RM99 CB 6D9@9A< E 

6<;<F4@< 0, 1. � D4@>4I 84AAB7B <EE?98B64A<S C4J<9AF @B:9F EB69DL4FP ?R5B9 

>B?<K9EF6B CBE9M9A<=. �4AAO9 6<;<FO @B7GF 5OFP ;4C?4A<DB64AO 6D4KB@-

<EE?98B64F9?9@, ?9K4M<@ 6D4KB@ <?< 5OFP <A<J<<DB64AO E4@<@ C4J<9AFB@.  

 

 

$<EGAB> 3 - �9A89DAB-6B;D4EFA4S I4D4>F9D<EF<>4 <EE?98B64F9?PE><I 7DGCC 

C4J<9AFB6 
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2.2 АA4?<; D4ECDBEFD4A9AABEF< < >4K9EF64 8<47ABEF<>< ?9=>BC?4><< 

E?<;<FB= B5B?BK>< DF4 

�A4?<; >4K9EF64 C9D6<KAB= 8<47ABEF<>< ?9=>BC?4><< %"$ 6 EFDG>FGD9 

;45B?964A<= %"$ CB 84AAO@ >BAEG?PF4F<6AB7B < ?9K95AB7B EFB@4FB?B7<KAB7B 

CD<ё@4 CDB6B8<?< CB J<HDB6O@ >BC<S@ 1754 @98<J<AE><I >4DF 

EFB@4FB?B7<K9E>B7B 5B?PAB7B, A4CD46?9A<S@ 6D4K9=-EFB@4FB?B7B6, 84AAO@ 

4A4@A9;4. "CD989?S?< FBKABEFP CBEF4AB6>< 8<47AB;4, CB?ABFG HBD@G?<DB64A<S 

>?<A<K9E>B7B 8<47AB;4, D4EEK<FO64?< 8B?R A98BB5E?98B64AAOI C4J<9AFB6, 

CDBJ9AF 7<CB8<47ABEF<><. 

2.3 М9FB8O EFB@4FB?B7<K9E>B7B B5E?98B64A<S 

�?<A<K9E>B9 B5E?98B64A<9 C4J<9AFB6 E C4FB?B7<9= %"$ CDB6B8<?BEP 

6D4KB@-<EE?98B64F9?9@.  

�?<A<K9E>GR BJ9A>G EBEFBSA<S ?<J96B= B5?4EF< < DBFB6B= CB?BEF< 

BEGM9EF6?S?<, CBE?98B64F9?PAB 6OCB?ASS QF4CO BE@BFD4 3 Q>EFDBBD4?PAO= < 

<AFDBBD4?PAO=. #DB6989A<9 Q>EFD4BD4?PAB7B BE@BFD4 3 B5E?98B64A<9 >B:AOI 

CB>DB6B6 ?<J4, %", 7G5, C4?PC4J<S D97<BA4?PAOI ?<@HBG;?B6. 

!4 BEAB64A<< CB?GK9AAOI 84AAOI :4?B5, 4A4@A9;4, >?<A<K9E>B= >4DF<AO, 

D9;G?PF4FB6 J<FB- < 7<EFB?B7<K9E>B7B <EE?98B64A<S %"$ HBD@G?<DB64?< 8<47AB; 

?9=>BC?4><< %"$, EB7?4EAB >?4EE<H<>4J<<  ��-10 < >?4EE<H<>4J<< �"� 10-7B 

C9D9E@BFD4 (1999). 

�?S BJ9A>< EBEFBSA<S ;G5B6 GEF4A46?<64?< <A89>E <AF9AE<6ABEF< >4D<9E4 

(�#'). ' 6E9I C4J<9AFB6 BCD989?S?< A4?<K<9 < >4K9EF6B C?B@5. �?S BJ9A>< 

EBEFBSA<S 7<7<9AO #$ CDB6B8<?< < 6OK<E?S?< <A89>E 7<7<9AO #$ OHI-S (S.Green, 

J.Vermillion, 1964), <A89>E ;G5AB7B A4?ёF4 (Silness-Loe, 1962). �?S 6OS6?9A<S 

6BEC4?<F9?PAOI CDBJ9EEB6 F>4A9= C4DB8BAF4 CDB6B8<?< <A89>E 7<A7<6<F4 $ � 

(Parma, 1960). �ES <A89>EA4S BJ9A>4 BEGM9EF6?S?4EP CB B5M9CD<ASFO@ @9FB8<>4@ 

[49, 58]. 
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"BCB7D4H<DB64A<9  

�?S D97<EFD4J<< BK47B6 ?9=>BC?4><< %"$ < C?BE>B>?9FBKAB7B D4>4 #$ 

<ECB?P;B64?< EI9@G-FBCB7D4@@G %"$ (Roed-Petersen & Renstrup) 8?S 

FBCB7D4H<DB64A<S ;BA ?B>4?<;4J<< Q?9@9AFB6 CBD4:9A<S 6 @B8<H<>4J<< �<?96B= 

".%. < EB46F. (1969) ($<EGAB> 4) [115]. 

 

$<EGAB> 4 - %I9@4-FBCB7D4@@4 %"$ (Roed-Petersen & Renstrup, 1969) 8?S 

FBCB7D4H<DB64A<S ;BA ?B>4?<;4J<< Q?9@9AFB6 CBD4:9A<S 6 @B8<H<>4J<< 

�<?96B= ".%. < EB46F. (1969) 

КBAF4>FA4S C?4A<@9FD<S 

�?S >BAF4>FAB= C?4A<@9FD<K9E>B= BJ9A>< BK474 ?9=>BC?4><< %"$ 

<ECB?P;B64?< @<?<@9FDB6GR 5G@47G, I<@<K9E><= >4D4A84L < 59?O= ?4EF<>. "K47 

?9=>BC?4><< >BAFGD<DB64?< I<@<K9E><@ >4D4A84LB@, ;4F9@ CB?GK4?< BFC9K4FB> 

BK474 A4 EF9D<?PAB@ ?4EF<>9 < C9D9ABE<?< 97B A4 @<?<@9FDB6GR 5G@47G. #BE?9 

K97B BEGM9EF6?S?< CB8EK9F C?BM48< ?9=>BC?4><< %"$ 6 @@2 ($<EGAB> 5). 
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$<EGAB> 5 - �BAF4>FA4S C?4A<@9FD<S BK474 ?9=>BC?4><< %"$ 

2.4 $?GBD<@9FD<S J<D>G?<DGRщ<I CDBF94EB@ 

 ' 6E9I <ECOFG9@OI (61 K9?B69>) CDB6B8<?< ;45BD >DB6< <; 69AO 6 869 

CDB5<D>< CB 6 @? B8AB>D4FAB, ECGEFS K4E CBE?9 6;SF<9 >DB6< 9ё J9AFD<HG7<DB64?< 

CD< 3000 B5./@<A 6 F9K9A<9 15 @<AGF ($<EGAB> 6). #B?GK9AAGR 6 D9;G?PF4F9 

J9AFD<HG7<DB64A<S EO6BDBF>G 4>F<6<DB64?< 10% SDS EB7?4EAB @9FB8<>9 

(UltraPure™).  )&# 4>F<6ABEFP CDBF94EB@ BCD989?S?< CB 7<8DB?<;G H?GBDB79AAB7B 

B?<7BC9CF<84 Suc-LLVY-AM% (Sigma), GF<?<;<DGRM97BES )&# J9AFD4@< 

CDBF94EB@. �?S BJ9A>< 4>F<6ABEF< CD<@9EAOI CDBF94; CD<@9AS?< EC9J<H<K9E><= 

<A7<5<FBD CDBF94EB@ 3 MG132 (Sigma) (D94>J<BAA4S E@9EP 8?S BCD989?9A<S 

4>F<6ABEF< CDBF94EB@ EB89D:<F 20 @  Tris-HCl E pH 7,5, 1 @  8<F<BFD9=FB?4, 30 

@>  H?GBDB79AAB7B EG5EFD4F4, 5 @  MgCl2 < 1@  �&(). $94>J<R CDB6B8<?< CD< 

37 ℃ 6 F9K9A<9 20 @<AGF. �>F<6<DB64AAGR EO6BDBF>G D97<EFD<DB64?< A4 

@AB7BD9:<@AB@ @<>DBC?4AL9FAB@ D<89D9-<@<8:9D9 «Cytation1» (BioTek) CD< 

8?<A9 6B?AO 6B;5G:89A<S 360 A@ < Q@<EE<< 460 A@. '89?PAGR 4>F<6ABEFP 

CDBF94EB@ 6OK<E?S?< 6 98<A<J4I 4>F<6ABEF< A4 1 @? EO6BDBF>< >DB6<. 
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$<EGAB> 6 - �4>GF9=A9D E 69AB;AB= >DB6PR 8?S BCD989?9A<S 4>F<6ABEF< 

J<D>G?<DGRM<I CDBF94EB@ @9FB8B@ H?GBD<@9FD<<  

2.5 $?GBD<@9FD<S 6AGFD<>?9FBKAOI CDBF94EB@ 

� 7DGCC4I ?9=>BC?4><< %"$ < C?BE>B>?9FBKAB7B D4>4 #$ CDB<;6B8<?< ;45BD 

GK4EF>4 E?<;<EFB= 6 B5N9@9 1 @@3: 864 HD47@9AF4 %" E C4FB?B7<K9E>B7B BK474 < 864 

HD47@9AF4 E 6<;G4?PAB ABD@4?PAB= %"$ 8?S BCD989?9A<S )&# < �# 4>F<6ABEF9= 

6AGFD<>?9FBKAOI CDBF94EB@ B8AB>D4FAB. � 7DGCC9 ED46A9A<S CDB<;6B8<?< ;45BD 

86GI HD47@9AFB6 E BFABE<F9?PAB ABD@4?PAB= %"$ B8AB>D4FAB. 

�B?GK9A<9 BE69F?9AAOI 7B@B79A4FB6 

�?S CB?GK9A<S BE69F?9AAOI 7B@B79A4FB6 ;4@BDB:9AAO9 HD47@9AFO F>4A< 

(1 @@3) 7B@B79A<;<DB64?<, ;4F9@ D9EGEC9A8<DB64?< 6 300 @>? 50 @  FD<E- 

!%l 5GH9D9 (D!=7,5), EB89D:4M9@ 2 @  �&(, 5 @  I?BD<8 @47A<S, 1 @  

8<F<BFD9<FB?, 1@  1�&� < 100 @  I?BD<8 A4FD<S. �B@B79A4F 

J9AFD<HG7<DB64?< 60 @<AGF CD< 10000g < F9@C9D4FGD9 4°% ($<EGAB> 7).  
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$<EGAB> 7 - (D47@9AF %" 8?S <EE?98B64A<S (4) < BE69F?9AAO9 7B@B79A4FO 

F>4A9= (5), CB@9M9AAO9 6 ?45BD4FBDAGR CDB5<D>G E >DOL>B= 

 �CD989?9A<9 4>F<6ABEF< 6AGFD<>?9FBKAOI CDBF94EB@ 

)&# 4>F<6ABEFP CDBF94EB@ BCD989?S?< 6 BE69F?9AAOI 7B@B79A4F4I CB 

7<8DB?<;G H?GBDB79AAB7B B?<7BC9CF<84 Suc-LLVY-AM% (Sigma), 

GF<?<;<DGRM97BES )&# J9AFD4@< CDBF94EB@. �# 4>F<6ABEFP - CB 7<8DB?<;G Z-leu-

leu-glu-amido-4-methylcoumarin (Sigma), EG5EFD4F, GF<?<;<DGRM<=ES �# J9AFD4@< 

CDBF94EB@. �?S BJ9A>< 4>F<6ABEF< CD<@9EAOI CDBF94; CD<@9AS?< EC9J<H<K9E><= 

<A7<5<FBD CDBF94EB@ 3 MG132 (Sigma). $94>J<BAA4S E@9EP EB89D:4?4 20 @  Tris-

HCl (pH 7,5), 1 @  8<F<BFD9=FB?4, 30 @>  Suc-LLVY-AMC, 5 @  MgCl2 < 1 @  

�&(. $94>J<R CDB6B8<?< CD< 37 ℃ 6 F9K9A<9 20 @<A. "5D4;B646L<=ES CDB8G>F 

D97<EFD<DB64?< A4 @<>DBC?4AL9FAB@ D<89D9 «Cytation 1» (Bio Teck) ($<EGAB> 8) 

CD< 8?<A9 6B?AO 6B;5G:89A<S 380 A@ < Q@<EE<< 440 A@. �4 98<A<JG 4>F<6ABEF< 

CDBF94EB@ CD<A<@4?< >B?<K9EF6B H9D@9AF4, CD< >BFBDB@ 7<8DB?<;G9FES 1 A@B?P 

Suc-LLVY-AMC 6 F9K9A<9 1 @<A. '89?PAGR 4>F<6ABEFP CDBF94EB@ 6OD4:4?< 6 

98<A<J4I 4>F<6ABEF< A4 1@7 59?>4. %B89D:4A<9 59?>4 BCD989?S?< CB @9FB8G 
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�BGD<. $9;G?PF4F D97<EFD<D4J<< H?GBD<@9FD<< 6AGFD<>?9FBKAOI CDBF94EB@ 

CD98EF46?9A A4 D<EGA>9 9. 

 

$<EGAB> 8 -  <>DBC?4AL9FAO= D<89D «Cytation 1» (Bio Teck) 

 

$<EGAB> 9 - #D<@9D CDB7D4@@AB7B B59EC9K9A<S 8?S D97<EFD4J<< 

H?GBD<@9FD<< 

 

�B?<@9D4;A4S J9CA4S D94>J<S E 7<5D<8<;4J<BAAB-H?GBD9EJ9AFAB= 89F9>J<9= 8?S 

BCD989?9A<S 6<DGE4 C4C<??B@O K9?B69>4 E?<;<EFB= B5B?BK>< DF4 

� 7DGCC4I ?9=>BC?4><< %"$ < C?BE>B>?9FBKAB7B D4>4 #$ CDB<;6B8<?< ;45BD 

B8AB7B HD47@9AF4 GK4EF>4 E?<;<EFB= 6 B5N9@9 1 @@3 E C4FB?B7<K9E>B7B BK474. � 

7DGCC9 ED46A9A<S CDB<;6B8<?< ;45BD B8AB7B HD47@9AF4 GK4EF>4 E?<;<EFB= 6 B5N9@9 

1 @@3 E 6<;G4?PAB ABD@4?PAB= %"$ B8AB>D4FAB. 
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�OS6?9A<9 < >B?<K9EF69AAB9 BCD989?9A<9 �!� �#+ CDB6B8<?< 6 

>?<A<K9E>B@ @4F9D<4?9 @9FB8B@ CB?<@9D4;AB= J9CAB= D94>J<< E 

7<5D<8<;4J<BAAB-H?GBD9EJ9AFAB= 89F9>J<9= «�@C?<%9AE® �#+ ��$ E>D<A-

F<FD-FL» 8?S �#+ 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68 F<CB6 < 

�@C?<%9AE �#+ 6/11-FL 8?S �#+ 6 < 11 F<CB6. %B7?4EAB F9IA<K9E><@ 

I4D4>F9D<EF<>4@, A45BDO <@9RF EC9J<H<KABEFP 98,5%, KG6EF6<F9?PABEFP 98,3%.  

 9FB8 BEAB64A A4 B8AB6D9@9AAB= 4@C?<H<>4J<< (@G?PF<C?9>E-#*$) < 

BCD989?9A<< 6 D9:<@9 «D94?PAB7B 6D9@9A<» GK4EF>B6 �!� E1-E2 79AB6 �#+ < 

GK4EF>4 �!� ³-7?B5<AB6B7B 79A4, <ECB?P;G9@B7B 6 >4K9EF69 QA8B79AAB7B 

6AGFD9AA97B >BAFDB?S. #D< <ECB?P;B64A<S K9FOD9I>4A4?PAOI CD<5BDB6 D9;G?PF4F 

4@C?<H<>4J<< �!� �#+ >4:8B= H<?B79A9F<K9E>B= 7DGCCO ;4C<EO64RFES CB 

BF89?PAB@G >4A4?G H?GBD9EJ9AJ<< �9 3 JOE/Yellow (6, 11, 16, 31, 33, 35, 52, 58 

F<CO), A7 3 ROX/Orange (18, 39, 45, 59 F<CO), <  �5/6 3 Cy5/Red (51 < 56 F<CO). 

$9;G?PF4F 4@C?<H<>4J<< 6AGFD9AA97B >BAFDB?S D97<EFD<DB64?ES CB >4A4?G 

FAM/Green ($<EGAB> 10). 

 

 

$<EGAB> 10 - �D<6O9 4@C?<H<>4J<< �!� �#+ 

�B?<K9EF69AAB9 BCD989?9A<9 �!� �#+ BEAB6O649FES A4 EGM9EF6B64A<< 

?<A9=AB= ;46<E<@BEF< @9:8G J<>?B@ A4K4?4 G69?<K9A<S H?GBD9EJ9AJ<< B5D4;J4 
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(CBDB7B6O= J<>?, Cycle threshold, Ct) < <EIB8AB= >BAJ9AFD4J<< �!�-@<L9A<. �?S 

D94?<;4J<< >B?<K9EF69AAB7B BCD989?9A<S 6 D94>J<R 4@C?<H<>4J<< C4D4??9?PAB 

59DGFES �!�->4?<5D4FBDO 3 B5D4;JO E <;69EFAB= >BAJ9AFD4J<9= �!� �#+. #B 

D9;G?PF4F4@ 4@C?<H<>4J<< �!�->4?<5D4FBDB6 6OEFD4<649FES >4?<5DB6BKA4S 

CDS@4S, CB >BFBDB= CDB<EIB8<F BCD989?9A<9 >BAJ9AFD4J<< �!� �#+ 6 B5D4;J4I. 

� 84AAB@ A45BD9 D9479AFB6 F4> :9 <ECB?P;G9FES CD<AJ<C ABD@4?<;4J<< 

>B?<K9EF69AAB7B D9;G?PF4F4 3 EBBFA9E9A<9 CB?GK9AAB= >BAJ9AFD4J<< �!� �#+ A4 

>B?<K9EF6B 79AB@AB= �!� 3 E J9?PR A<69?<DB64FP QHH9>F 64D<4J<< CD< 6;SF<< 

@4F9D<4?4. 

2.7 !F4F<EF<K9E><= 4A4?<; D9;G?PF4FB6 <EE?98B64A<S 

�A4?<; C9D6<KAOI 84AAOI CDB6B8<?< E CD<@9A9A<9@ @9FB8B6 

EF4F<EF<K9E>B7B BC<E4A<S < CDB69D>< EF4F<EF<K9E><I 7<CBF9;. �E9 >B?<K9EF69AAO9 

CB>4;4F9?< CDB69DS?< A4 ABD@4?PABEFP D4ECD989?9A<S E <ECB?P;B64A<9@ >D<F9D<S 

�B?@B7BDB643%@<DAB64. #D< ABD@4?PAB@ D4ECD989?9A<< >B?<K9EF69AAOI 

CD<;A4>B6, D9;G?PF4FO CD98EF46?S?< 6 6<89 ED98A9= < EF4A84DFAB7B BF>?BA9A<S 

( ±SD). �?S BJ9A>< @9:7DGCCB6OI D4;?<K<= <ECB?P;B64?< C4D4@9FD<K9E><= t-

>D<F9D<S %FPR89AF4. #D< BFEGFEF6<< ABD@4?PAB7B D4ECD989?9A<S >B?<K9EF69AAOI 

CD<;A4>B6 - D4EEK<FO64?< @98<4AG ( 9), <AF9D>64DF<?PAO= <AF9D64? (interquartile 

<ECB?P;B64?< >D<F9D<=  4AA43'<FA<. �?S CB>4;4F9?9=, I4D4>F9D<;GRM<I 

>4K9EF69AAO9 CD<;A4><, G>4;O64?< 45EB?RFAB9 K<E?B < BFABE<F9?PAGR 69?<K<AG 6 

CDBJ9AF4I. �?S CDB69D>< D469AEF64 @98<4A A9E>B?P><I 6O5BDB> <ECB?P;B64?< 

>D<F9D<= �D4E>9?4 4 'B??<E4. 

�?S BJ9A>< >BDD9?SJ<BAAOI C4DAOI E6S;9= @9:8G >B?<K9EF69AAO@< 

CB>4;4F9?S@< CD<@9AS?< >BQHH<J<9AF >BDD9?SJ<< %C<D@9A4. #B?GK9AAO9 

;A4K9A<S >BQHH<J<9AF4 f 0,3 E6<89F9?PEF6B64?< B E?45B= E6S;<; 0,430,69 3 B5 

G@9D9AAB= E<?9; g 0,7 3 G>4;O64?< A4 E<?PAGR E6S;P. 
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 �?S <;GK9A<S H4>FBDB6 D<E>4 < CBEFDB9A<S CDB7ABEF<K9E>B= @B89?< 

CD<@9AS?< 5<A4DAGR ?B7<EF<K9E>GR D97D9EE<R. #D< CDB6989A<< ?B7<EF<K9E>B7B 

D97D9EE<BAAB7B 4A4?<;4 <ECB?P;B64?< @9FB8<>< E CD<AG8<F9?PAO@ 6>?RK9A<9@ 

<;GK49@OI CD<;A4>B6 (@9FB8 Enter). #B>4;4F9?< GD46A9A<= ?B7<EF<K9E>B= 

D97D9EE<< CD98EF46?9AO 69?<K<AB= EF4F<EF<>< �4?P84, >BQHH<J<9AF4@< 

D97D9EE<<, GDB6AS@< EF4F<EF<K9E>B= ;A4K<@BEF< 8?S >4:8B7B >BQHH<J<9AF4, 

BFABL9A<9@ L4AEB6 (",)/ Exp(B) E 95 % 8B69D<F9?PAO@ <AF9D64?B@.  

ROC-4A4?<; <ECB?P;B64?< 8?S BJ9A>< CDB7ABEF<K9E>B= ECBEB5ABEF< 

D97D9EE<BAAB= @B89?<. �OK<E?S?< CBDB7B6B9 ;A4K9A<9 (cut-off value), 

I4D4>F9D<;GRM99ES BCF<@4?PAO@ (@4>E<@4?PAO@ 8?S 84AAB= FBK><) 

EBBFABL9A<9@ ;A4K9A<= KG6EF6<F9?PABEF< < EC9J<H<KABEF<, 4 F4>:9 ;A4K9A<9 

C?BM48< CB8 ROC->D<6B= < 95 % 8B69D<F9?PAO= <AF9D64?.  

�?S EF4F<EF<K9E><I D4EK9FB6 < CBEFDB9A<S @4F9@4F<K9E>B= @B89?< 

<ECB?P;B64?< C4>9F CD<>?48AOI CDB7D4@@ SPSS 28.0.1. 
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����� 3. $��'�0&�&/ %"�%&��!!/% �%%���"��!�� 

АA4?<; K4EFBFO 6OS6?9A<S ?9=>BC?4><< 6 EFDG>FGD9 ;45B?964A<= E?<;<EFB= 

B5B?BK>< DF4 6 "B@E>B= B5?4EF< 

� B5M9= CBCG?SJ<< C4J<9AFB6 GEF4AB6?9AB, KFB :9AM<A 5O?B 5B?PL9, K9@ 

@G:K<A (66,6% < 33,4% EBBF69FEF69AAB). �B;D4EF 5B?PAOI 64DP<DB64? BF 18 8B 93 

?9F, ED98A<= 6B;D4EF EBEF46<? 59,8±7,2 (59,5 ± 10,8 3 G :9AM<A, 60,5 ± 3,6 3 G 

@G:K<A). �; A<I :<F9?S@< 7. &B@E>4 5O?< 53,1%, &B@E>B= B5?4EF< - 46,9% 

C4J<9AFB6. 

� B5M9= EFDG>FGD9 C4FB?B7<< %"$ CBKF< G 2/3 C4J<9AFB6 (59,1%) 6OS6?9AO 

>4A8<8B;, EFB@4F<F. �B?PL9 K9@ G K9F69DF< C4J<9AFB6 (25,7%) 8<47ABEF<DB64AO 

#�� %"$ -  ?9=>BC?4><S (12,5%), >D4EAO= C?BE><= ?<L4= (10,8%), 6<DGEAO9 

C4C<??B@O (2,0%) < I9=?<F  4A74ABFF< (0,4%). �!" #$ A4 D4;AB= EF48<< 

GEF4AB6?9AO 6 8,3% E?GK496 (&45?<J4 5). 

&45?<J4 5 - "5M4S EFDG>FGD4 < K4EFBF4 6OS6?9A<S ;45B?964A<= %"$ 6 &B@E>B= 

B5?4EF<* (2014-201977)  

�B8 
 ��-10 

�45B?964A<S E?<;<EFB= 
B5B?BK>< DF4 * 

�5EB?RFAB9 
;A4K9A<9 

"FABE<F9?PAB9 
;A4K9A<9 (%) 

 I. &D46@4F<K9E><9 CBD4:9A<S 
K12.3 

 

&D46@4F<K9E>4S S;64 35 

2,0 

K12.3 

 

$48<B@G>B;<F 12 

0,7 

 II. �AH9>J<BAAO9 ;45B?964A<S 
B37. 0 �4A8<8B; 397 22,6 

A51.3 %<H<?<E 2 0,1 

K12.0 %FB@4F<F 512 29,2 

K14.0 �?BEE<F 56 3,2 

 III. �??9D7<K9E><9 ;45B?964A<S 
L51.0  AB7BHBD@A4S 

Q>EEG84F<6A4S QD<F9@4 
2 

0,1 

K12.0 %FB@4F<F 129 7,3 
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#DB8B?:9A<9 &45?<JO 5 - "5M4S EFDG>FGD4 < K4EFBF4 6OS6?9A<S ;45B?964A<= 

%"$ 6 &B@E>B= B5?4EF<* (2014-201977) 

�B8 
 ��-10 

�45B?964A<S E?<;<EFB= 
B5B?BK>< DF4 * 

�5EB?RFAB9 
;A4K9A<9 

"FABE<F9?PAB9 
;A4K9A<9 (%) 

K14.0 �?BEE<F 12 0,7 

 VI. �;@9A9A<S E?<;<EFB= B5B?BK>< DF4 CD< 89D@4FB;4I 
L10.0-

L10.5 

#G;ODK4F>4 1 

0,1 

 IX. #BF9AJ<4?PAB ;?B>4K9EF69AAO9 < 8B5DB>4K9EF69AAO9 
AB6BB5D4;B64A<S: 

D10.0-

D10.3 

#4C<??B@4 36 

2,0 

K13.2, 

K13.3 

�9=>BC?4><S 223 

12,7 

L43.0, 

L43.1 

�D4EAO= C?BE><= ?<L4= 191 11 

%04.0, 
%04.1, 
%04.8 
%04.9 

 

�?B>4K9EF69AAB9 
AB6BB5D4;B64A<9 #$ 

146 

8,3 

 I EF48<S 19 

 II EF48<S 49 

 III EF48<S 46 

 IV EF48<S 32 

 �E97B 1754 100 

�D<@9K4A<9: * <ECB?P;B64A4 >?4EE<H<>4J<S М�М!# (19897).  

�; 596 5B?PAOI E #�� < �!" #$ ?<J4 @G:E>B7B CB?4 EBEF46<?< 266, :9AE>B7B 

3 330. #B 6B;D4EFG BA< D4ECD989?<?<EP: 8B 30 ?9F 3 39, BF 31 7B84 8B 40 ?9F 3 51, BF 

41 7B84 8B 50 ?9F 3 92, BF 51 7B84 8B 60 ?9F 3 188, BF 61 7B84 8B 70 ?9F 3 158, E6OL9 

70 ?9F 3 68. &4><@ B5D4;B@, EBBFABL9A<9 @G:K<A < :9AM<A EBEF46<?B 1: 1,2, 

CD9B5?484RM<= 6B;D4EFAB= >BAF<A79AF 3 84,8% - BF 41 7B84 8B 70 ?9F. 

#D< 4A4?<;9 D4ECDBEFD4A9AABEF< <; 146 C4J<9AFB6 E �!" #$ CB EF48<S@ 

D4;6<F<S CDBJ9EE4 6 ;46<E<@BEF< BF CB?4 ED98< 80 @G:K<A I EF48<S 6OS6?9A4 G 8 
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K9?B69>, II EF48<S - G 23 K9?B69>, III EF48<S 3 28, IV 3 21; ED98< 66 :9AM<A I -  G 11, 

II 3 G 26, III 3 G 19, IV 3 G 10 K9?B69>. &4><@ B5D4;B@, G @G:K<A D97<EFD<DB64?<EP 

D4ECDBEFD4A9AAO9 �!", EBBF69FEF69AAB BA< B5D4M4?<EP ;4 @98<J<AE>B= CB@BMPR 

A4 5B?99 CB;8A<I EF48<SI ;45B?964A<S, K9@ :9AM<AO. 

#D< 4A4?<;9 8<A4@<>< ;45B?9649@BEF< #�� < �!" %"$ ;4 C9D<B8 E 2014 CB 

2019 77. A45?R849FES G69?<K9A<9 E?GK496 ?9=>BC?4><< 6 2,4 D4;4, >D4EAB7B 

C?BE>B7B ?<L4S 3 6 4 D4;4 (&45?<J4 6).  +<E?B ?<J E 8<47ABEF<DB64AAO@< 

;?B>4K9EF69AAO@< AB6BB5D4;B64A<S@< #$ BEF49FES BFABE<F9?PAB CBEFBSAAO@. 

$4ECD989?9A<9 >B?<K9EF64 A45?R89A<= #�� < �!" CB ?B>4?<;4J<< Q?9@9AFB6 

CBD4:9A<S CD98EF46?9AB 6 F45?<J9 6. 

&45?<J4 6 - �<A4@<>4 #�� %"$ < �!" 6 &B@E>B= B5?4EF< (2014-2019 77)  

!B;B?B7<S �B8 
2014 2015 2016 2017 2018 2019 

�D4EAO= C?BE><= ?<L4= 

n=48 

4 5 7 11 5 16 

�9=>BC?4><S 
n=219 

22 32 37 46 30 52 

#4C<??B@O 

n=36 

4 6 5 6 7 8 

)9=?<F  4A74ABFF< 

n=7 

1 0 1 1 2 2 

�?B>4K9EF69AAB9 AB6BB5D4;B64A<9 #$ 

n=146 

31 17 25 22 25 26 

 

"K47< ?9=>BC?4><< CD9<@GM9EF69AAB D4ECB?474?<EP A4 S;O>9 (30,6%), 

A<:A9= 7G59 (23,7%) 8A9 #$ (18,0%), A4 89EA9 (15,5%). $9:9 ?9=>BC?4><S 

6EFD9K4?4EP A4 A959 (8,2%) < M9>4I (4,0%). #DBEF4S (C?BE>4S) ?9=>BC?4><S 

6EFD9K4?4EP 6 55,5% E?GK496, 69DDG>B;A4S 3 6 24,3%, QDB;<6AB-S;69AA4S 3 6 16,2%, 

?9=>BC?4><S &4CC9=A9D4 3 6 4% (&45?<J4 7). 
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&45?<J4 7 - �B>4?<;4J<S ;45B?964A<= %"$  

!B;B?B7<S �B>4?<;4J<S 
!<:ASS 
7G54, 
45E 
(%) 

 

3;O>, 
45E 
(%) 

 

�AB 
#$, 

45E 
(%) 

-9><, 
45E 
(%) 

 

!95B, 
45E 
(%) 

 

�?P69B?SDAO= 
BFDBEFB> < 
89EA4, 
45E 
(%) 

�D4EAO= C?BE><= 
?<L4= 
n=188 

0 

(0) 

45 

(23,6) 

 

0 

(0) 

 

105 

(55,9) 

 

15 

(8,2) 

 

23 

(12,3) 

 

�9=>BC?4><S 
n=219 

52 

(23,7) 

67 

(30,6) 

 

39 

(18,0) 

 

9 

(4,0) 

 

18 

(8,2) 

 

34 

(15,5) 

 

#4C<??B@4 
n=36 

0 

(0) 

30 

(83,3) 

 

0 

(0) 

 

0 

(0) 

 

1 (2,8) 

 

2 

(5,6) 

 

�?B>4K9EF69 
AAB9 

AB6BB5D4;B64A<9 
#$ 

n=146 

38 

(26,0) 

46 

(31,5) 

 

28 

(19,2) 

 

7 

(4,8) 

 

15 

(10,3) 

 

12 

(8,2) 

 

I EF48<S 
n=19 

3 4 4 0 5 3 

II EF48<S 
n=49 

15 16 7 1 6 4 

III EF48<S 
n=46 

13 15 9 3 5 1 

IV EF48<S 
n=32 

7 11 8 2 0 4 

 

�!" #$ 7?46AO@ B5D4;B@, 6OS6?9AO A4 S;O>9 (31,5%), 8A9 #$ (19,2%), 89EA9 

(8,2%). #B ?B>4?<;4J<< BCGIB?96B7B CDBJ9EE4 5B?PAO9 D4ECD989?<?<EP 

E?98GRM<@ B5D4;B@: G 2 C4J<9AFB6 ;?B>4K9EF69AAB9 AB6BB5D4;B64A<9 

8<47ABEF<DB64?BEP 6 C9D98A9= FD9F< S;O>4 < C9D98A9@ BF89?9 #$ < G 2 5B?PAOI 

BF@9K4?BEP CBD4:9A<9 ;48A9= FD9F< S;O>4 < ;48A<I BF89?B6.  #D< II - IV EF48<SI 

;45B?964A<S AB6BB5D4;B64A<S CD9<@GM9EF69AAB D4ECB?474?<EP A4 S;O>9 < %" 8A4 

#$ G 48 5B?PAOI, KFB EBEF46<?B 64%. �AB #$ < 4?P69B?SDAO= BFDBEFB> 

;4D97<EFD<DB64A G 17 5B?PAOI, < CBD4:9A<9 ;4I64FO64RM<9 FD< B5?4EF< 3 S;O>, 
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8AB #$, 4?P69B?SDAO= BFDBEFB> 3 G 10 5B?PAOI.    �;B?<DB64AAB9 CBD4:9A<9 B8AB= 

4A4FB@<K9E>B= B5?4EF< �!" A45?R84?BEP ?<LP G 25% 5B?PAOI, G 50% C4J<9AFB6 

6OS6?9AB CBD4:9A<S 86GI < 5B?99 4A4FB@<K9E><I B5?4EF9=.  ' 35 (92%) C4J<9AFB6 

E �!" 7G5O 6OS6?9A4 II-IV EF48<S ;45B?964A<S.  

"EAB6AO@< :4?B54@< G C4J<9AFB6 E #�� #$ 5O?< KG6EF6B ::9A<S, 

EFSAGFBEF<, L9DBIB64FBEF< < A9B5OKAO= 6<8 %"$. � K4EFABEF<, C4J<9AFO E 

?9=>BC?4><9= %"$ 6 BEAB6AB@ CD98NS6?S?< :4?B5O A4 KG6EF6B EFSAGFBEF< < 

L9DBIB64FBEF< 6 @9EF9 B5D4;B64A<S C4FB?B7<K9E>B7B Q?9@9AF4, ::9A<9 6 #$ < 5B?P 

CD< CD<9@9 C<M<.  "EAB6AO@< :4?B54@< G C4J<9AFB6 E >D4EAO@ C?BE><@ ?<L49@ 

5O?< 5B?P < ::9A<9 %"$ CD< CD<9@9 BEFDB= < 7DG5B= C<M<. #D< �!" #$ :4?B5O 

D4;?<K4?<EP 6 ;46<E<@BEF< BF EF48<<, CD< I-II EF48<SI C4J<9AFO BF@9K4?< 

59;5B?9;A9AAO= 5OEFDB G69?<K<64RM<=ES 6 D4;@9D9 C9D6<KAO= BK47 

C?BE>B>?9FBKAB7B D4>4 %"$, CD< III-IV EF48<< CBS6?S?<EP 5B?P, ;4FDG8A9A<S CD< 

CD<9@9 C<M<, A9CD<SFAO= ;4C4I <, CBDB=, >DB6BFBK<6BEFP. 

#D< D9FDBEC9>F<6AB@ 4A4?<;9 BL<5B> 5O?B 6OS6?9AB, KFB CD< ?9=>BC?4><<, 

>D4EAB@ C?BE>B@ ?<L49, >4A8<8B;9 < EFB@4F<F9 6 100% E?GK496 A9 5O?4 G>4;4A4 

HBD@4 ;45B?964A<S. � 22% E?GK496 <; B5M97B >B?<K9EF64 C4J<9AFB6 E 

?9=>BC?4><9= %"$ 8<47AB; 5O? 6OEF46?9A BL<5BKAB. � 12% E?GK4SI 

7<CB8<47ABEF<>< �!" #$ 5O? 6OEF46?9A 8<47AB; >D4EAO= C?BE><= ?<L4= < 

>4A8<8B; %"$.  !4EFBD4:<649F FBF H4>F, KFB 6 CB?B6<A9 E?GK496 BL<5BKAB 

CBEF46?9AAB7B 8<47AB;4 ?9=>BC?4><< (10,2%) 6OS6?S?ES C?BE>B>?9FBKAO= D4> 

%"$. 

3.2 К?<A<K9E>4S I4D4>F9D<EF<>4 C4J<9AFB6 6 7DGCC4I A45?R89A<S 

�DGCC4 ?9=>BC?4><< %"$ CD98EF46?9A4 7B@B79AAB= ($<EGAB> 12) < 

A97B@B79AAB= ($<EGAB> 13) ?9=>BC?4><9=. #DBEF4S (C?BE>4S) ?9=>BC?4><S 

6EFD9K4?4EP 6 14 E?GK4SI (70 %), 5?SL9KA4S HBD@4 69DDG>B;AB= ?9=>BC?4><< 3 6 6 

E?GK4SI (30%).  � BEAB6AB@ CBD4:9A<9 CD< ?9=>BC?4><< D4ECB?474?<EP A4 S;O>9 - 

G 8 (40%) K9?B69>, 8A9 #$ - G 5 K9?B69> (25%) < A4 %" 4?P69B?SDAB= K4EF< A<:A9= 
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K9?REF< - G 4 K9?B69> (20%), %" M9> 3 G 3 K9?B69> (15%). � 25% CDBJ9AF4I E?GK4SI 

CBD4:9A<S ;4FD47<64?< 2 < 5B?99 4A4FB@<K9E><9 B5?4EF<.   �; 19 K9?B69> 7DGCCO 

C?BE>B>?9FBKAB7B D4>4 %"$ I EF48<S 6OS6?9A4 G 1 C4J<9AF4 (5,3%), II EF48<S 3 10 

(52,6%) C4J<9AFB6, III 3 8 (42,1%) C4J<9AFB6. !4<5B?99 K4EFO@ @9EFB@ 

?B>4?<;4J<< C?BE>B>?9FBKAB7B D4>4 5O? S;O> 3 G 9 5B?PAOI (47,3%) ($<EGAB> 14), 

8AB #$ 3 4 5B?PAOI (21%) ($<EGAB> 15), 4?P69B?SDAO= BFDBEFB> < 89EA4 - G 3 

5B?PAOI (15,7%) ($<EGAB> 16), ;4F9@ A95B - G 2 5B?PAOI (10,5%) ($<EGAB> 17) < 

A<:ASS 7G54 3 G 1 5B?PAB7B (5,5%) ($<EGAB> 11, 18). #B EF48<< 8<HH9D9AJ<DB6>< 

K4M9 6E97B 6EFD9K4?<EP G@9D9AAB-8<HH9D9AJ<DB64AAO9 10 (52,6%) < 

6OEB>B8<HH9D9AJ<DB64AAO9 - G 7 K9?B69> (36,8%) BCGIB?<. 

!<;>B8<HH9D9AJ<DB64AAO9 BCGIB?< 6EFD9K4?<EP 6 2 E?GK4SI (10,5%) ($<EGAB> 18).  

 

$<EGAB> 11 - +4EFBF4 6EFD9K49@BEF< BK47B6 CB @9EFBCB?B:9A<R 
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$<EGAB> 12 - �B@B79AA4S ?9=>BC?4><S %"$ (C?BE>4S HBD@4) S;O>4. �13.2, 

EF48<S I (L1%1) C4J<9AF>4 �., 59 ?9F. �DGCC4 3 7B@B79AA4S ?9=>BC?4><S 

 

$<EGAB> 13 - !97B@B79AA4S ?9=>BC?4><S %"$ (5?SL9KA4S HBD@4) 5B>B6B= 

CB69DIABEF< S;O>4 E?964. �13.2, EF48<S III (L3%1), C4J<9AF>4 �., 50 ?9F. �DGCC4 3 

A97B@B79AA4S ?9=>BC?4><S 
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$<EGAB> 14 - �OEB>B8<HH9D9AJ<DB64AA4S C?BE>B>?9FBKA4S >4DJ<AB@4 

5B>B6B= CB69DIABEF< S;O>4 ECD464: (%02.1). %F. T2NIMI, C4J<9AF>4 �., 53 7B84. 

�DGCC4 3 C?BE>B>?9FBKAO= D4> 
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$<EGAB> 15 - '@9D9AAB-8<HH9D9AJ<DB64AA4S C?BE>B>?9FBKA4S >4DJ<AB@4 

8A4 #$ E C9D9IB8 A4 A<:ARR CB69DIABEFP S;O>4 (%04.0) T2N0M0, C4J<9AF %., 51 

7B8.  �DGCC4 3 C?BE>B>?9FBKAO= D4> 
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$<EGAB> 16 - '@9D9AAB-8<HH9D9AJ<DB64AA4S C?BE>B>?9FBKA4S >4DJ<AB@4 

4?P69B?SDAB= K4EF< BFDBEF>4 A<:A9= K9?REF< E?964 (%03.1) %F. T1N0M0, 

C4J<9AF>4 #., 64 7B84. �DGCC4 3 C?BE>B>?9FBKAO= D4> 

 

 

$<EGAB> 17 - �OEB>B8<HH9D9AJ<DB64AA4S C?BE>B>?9FBKA4S >4DJ<AB@4 

F69D8B7B A954 E C9D9IB8B@ A4 4?P69B?SDAO= BFDBEFB> 69DIA9= K9?REF< ECD464. 

(%05.0) %F. T3NIM0, C4J<9AF4 %., 65 ?9F. �DGCC4 3 C?BE>B>?9FBKAO= D4> 
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$<EGAB> 18 - %I9@4-FBCB7D4@@4 %"$ ?B>4?<;4J<< AB;B?B7<= 6 <EE?98G9@OI 

7DGCC4I 

"J9A>4 EFB@4FB?B7<K9E>B7B EF4FGE4 C4J<9AFB6 E ?9=>BC?4><9= %"$ CB>4;4?4 

6OEB><= GDB69AP <AF9AE<6ABEF< >4D<9E4 G8B6?9F6BD<F9?PAGR 7<7<9AG #$, 

A9;A4K<F9?PAO9 BF?B:9A<S ;G5AB7B A4?ёF4 < ?97>B= EF9C9APR <AF9AE<6ABEF< 

6BEC4?<F9?PAOI ;45B?964A<= C4DB8BAF4. #B8B5AO9 GE?B6<S 6OS6?9AO 6 7DGCC9 

ED46A9A<S (&45?<J4 8). 

%FB@4FB?B7<K9E><= EF4FGE G C4J<9AFB6 E C?BE>B>?9FBKAO@ D4>B@ #$ F4>:9 

BCD989?S9F 6OEB><= GDB69AP <AF9AE<6ABEF< >4D<9E4, ;A4K<F9?PAO9 BF?B:9A<S 

;G5AB7B A4?ёF4, KFB EBCGFEF6G9F A9G8B6?9F6BD<F9?PAB= 7<7<9A9 #$ < ED98A9= 

EF9C9A< <AF9AE<6ABEF< 6BEC4?<F9?PAOI ;45B?964A<= C4DB8BAF4 (&45?<J4 8). 
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&45?<J4 8 - %FB@4FB?B7<K9E><= EF4FGE C4J<9AFB6 6 <EE?98G9@OI 7DGCC4I 

�A89>E �DGCC4 ED46A9A<S 
n=22 

�9=>BC?4><S %"$ 
n=20 

#?BE>B>?9FBKAO= 
D4> %"$ n=19 

�#' 

 

21,0 [17,5; 25,0] 

p1>0,05 

22,0 [18,5; 26,0] 

p2>0,05 

24,0 [19,0; 28,8] 

p3>0,05 

OHI-S 

 

1,0 [1,0; 1,5] 

p1>0,05 

1,2 [1,0; 1,5] 

p2<0,05 

 

2,0 [1,5; 2,5] 

p3<0,05 

Silness-Loe 

 

1,3 [1,0; 1,6] 

p1>0,05 

1,4 [1,2; 1,8] 

p2<0,05 

2,2 [2,0; 2,9] 

p3<0,05 

$ � 

 

6,8 [3,2; 11,5] 

p1>0,05 

10,2 [6,9; 16,4] 

p3<0,05 

44,9 [26,7; 69,1] 

p3<0,05 

�D<@9K4A<9: ;A4K9A<S 6 HBD@4F9 Me [Q1; Q3]. p1 - GDB69AP ;A4K<@BEF< CB>4;4F9?9= 

@9:8G 7DGCCB= ?9=>BC?4><< !�  < 7DGCCB= ED46A9A<S; p2 -, GDB69AP ;A4K<@BEF< CB>4;4F9?9= 

@9:8G 7DGCCB= ?9=>BC?4><< !�  < C?BE>B>?9FBKAO@ D4>B@ � ; p3 - GDB69AP ;A4K<@BEF< 

CB>4;4F9?9= @9:8G 7DGCCB= C?BE>B>?9FBKAB7B D4>4 �  < 7DGCCB= ED46A9A<S; n 3 K<E?B 

A45?R89A<=. 

3.3 �B?<@9D4;A4S J9CA4S D94>J<S E 7<5D<8<;4J<BAAB-H?GBD9EJ9AFAB= 

89F9>J<9= 8?S BCD989?9A<S 6<DGE4 C4C<??B@O K9?B69>4 E?<;<EFB= B5B?BK>< DF4 6 

<EE?98G9@OI 7DGCC4I 

�; 19 B5D4;JB6, 6;SFOI G C4J<9AFB6 E C?BE>B>?9FBKAO@ D4>B@, 6 3 E?GK4SI 

5O?< 6O89?9AO �!� �#+ 6 < 11 F<C4 E @4?B;A4K<@B= >?<A<K9E>B= A47DG;>B=. 

�#+ CB?B:<F9?PAO9 B5D4;JO 6 < 11 F<C4 B5A4DG:9AO CB 1 E?GK4R A4 >4:8GR 

EF9C9AP 8<HH9D9AJ<DB6>< BCGIB?<. � 7DGCC4I ?9=>BC?4><< < ;8BDB6OI 

8B5DB6B?PJ96 �#+ A< 6OEB>B7B, A< A<;>B7B BA>B?B7<K9E>B7B D<E>4 A9 5O?B 

6OS6?9AB. !9E@BFDS A4 CB?B:<F9?PAGR Q>ECD9EE<R �#+ 6 B5D4;J4I 

C?BE>B>?9FBKAB7B D4>4, A9 5O?B EF4F<EF<K9E>< ;A4K<@B= D4;A<JO @9:8G 

C?BE>B>?9FBKAO@ D4>B@ < 7DGCCB= ED46A9A<S (p=0,09) ($<EGAB> 19). 
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$<EGAB> 19 - $4ECD989?9A<9 6<DGE4 �#+ 6 <EE?98G9@OI 7DGCC4I 

3.4 $?GBD<@9FD<S J<D>G?<DGRщ<I < 6AGFD<>?9FBKAOI CDBF94EB@ 6 

<EE?98G9@OI 7DGCC4I  

�A4K9A<9 G89?PAB= )&#� J<D>G?<DGRM<I CDBF94EB@ CD< A97B@B79AAB= 

?9=>BC?4><< < C?BE>B>?9FBKAB@ D4>9 #$ 5O?< 6 1,76 D4;4 < 6 2,27 D4;4 6OL9 

BFABE<F9?PAB 7DGCCO ED46A9A<S. #D< CBC4DAB@ ED46A9A<< CD<;A4>B6 

A45?R84?4EP EF4F<EF<K9E>< ;A4K<@4S D4;A<J4 )&#� @9:8G 7DGCC4@< 

A97B@B79AAB= (p<0,001) < 7B@B79AAB= ?9=>BC?4><<; A97B@B79AAB= ?9=>BC?4><9= 

< C?BE>B>?9FBKAO@ D4>B@ %"$ (p=0,04) (&45?<J4 9). "8A4>B CD< 4A4?<;9 

G89?PAB= �#� J<D>G?<DGRM<I CDBF94EB@ A9 5O?B 6OS6?9AB EF4F<EF<K9E>< 

;A4K<@OI D4;?<K<= CD< ED46A9A<< <EE?98G9@OI 7DGCC, >DB@9 EBCBEF46?9A<S 

7DGCCO C?BE>B>?9FBKAB7B D4>4 #$ < 7DGCCO ED46A9A<S (p=0,04) (&45?<J4 9). 

&45?<J4 9 - (?GBD<@9FD<S J<D>G?<DGRM<I CDBF94EB@ 6 <EE?98G9@OI 7DGCC4I 

�>F<6ABEFP 
J<D>G?<DGRM
<I CDBF94EB@ 

�DGCC4 
ED46A9A<S n=22 

�9=>BC?4><S %"$ n=20 #?BE>B>?9FBKA
O= D4> #$ n=19 �B@B79AA4S 

n = 12 

!97B@B79AA4S 
n = 8 

)&# 40,05 

[30,73; 49;32] 

47,22 

[39,72; 53,57] 

p1=0,08 

 

70,75 

[64,52; 74,27] 

p2<0,001 

p3 <0,001 

90,96 

[72,10; 108,87] 

p4 = 0,02 

p5 <0,001 

�# 109,8 

[80,77; 137,50] 

124,17 

[106,05; 146,34] 

p1=0,2 

133,25 

[124,44; 147,9] 

p2=0,5 

p3 = 0,13 

148,60 

[100,65; 193,09] 

p4=0,4 

p5=0,04 

 

3

16

�лоEкоклетоG=O9 D4к

��Ч по78т86=O9

��Ч =е74т86=O9

0

20

Ле9копл4к8я

��Ч по78т86=O9

��Ч =е74т86=O9

0

22

�Dупп4 ED46=е=8я

��Ч по78т86=O9

��Ч =е74т86=O9
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�D<@9K4A<9: ;A4K9A<S 6 HBD@4F9 Me [Q1; Q3].  p1 3 GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G 

7DGCCB= 7B@B79AAB= ?9=>BC?4><< < 7DGCCB= ED46A9A<S; p2 - GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G 

7DGCC4@< 7B@B79AAB= < A97B@B79AAB= ?9=>BC?4><<; p3 - GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G 

7DGCCB= 7B@B79AAB= ?9=>BC?4><< < 7DGCCB= ED46A9A<S; p4 - GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G 

7DGCCB= C?BE>B>?9FBKAB7B D4>4 < A97B@B79AAB= ?9=>BC?4><<; p5 - GDB69AP ;A4K<@BEF< D4;?<K<= 

@9:8G 7DGCCB= C?BE>B>?9FBKAB7B D4>4 < 7DGCCB= ED46A9A<S; n 3 K<E?B A45?R89A<= 

�A4K9A<S G89?PAB= )&#� 6AGFD<>?9FBKAOI CDBF94EB@ 6 5<BCF4F4I 6;SFOI E 

C4FB?B7<K9E>B7B BK474 6 7DGCC4I 7B@B79AAB=, A97B@B79AAB= ?9=>BC?4><< < 

C?BE>B>?9FBKAB7B D4>4 #$ 5O?4 6 1,6, 2,38 < 3 D4; 6OL9 CB ED46A9A<R E 7DGCCB= 

ED46A9A<S (D2=0,002, p4=0,004, p6 = 0,03) (&45?<J4 10). #D< QFB@ A45?R84?4EP 

EF4F<EF<K9E><9 ;A4K<@O9 D4;?<K<S )&#� 6AGFD<>?9FBKAOI CDBF94EB@ @9:8G 

A9<;@9A9AAB= F>4APR < C4FB?B7<K9E><@ BK47B@ 6 7DGCC4I 7B@B79AAB= < 

A97B@B79AAB= ?9=>BC?4><< %"$ (p7<0,001). '89?PA4S �#� 6AGFD<>?9FBKAOI 

CDBF94EB@ 6 5<BCF4F4I, 6;SFOI E C4FB?B7<K9E>B7B BK474 6 7DGCC4I 7B@B79AAB=, 

A97B@B79AAB= ?9=>BC?4><< < C?BE>B>?9FBKAB7B D4>4 %"$ 6 1,5, 2,8 < 3,3 D4;4 6OL9 

CB ED46A9A<R E 7DGCCB= ED46A9A<S (D2=0,003 p4=0,012 p8 <0,001). #D< QFB@ 

A45?R84?<EP EF4F<EF<K9E><9 ;A4K<@O9 D4;?<K<S �#� 6AGFD<>?9FBKAOI 

CDBF94EB@ @9:8G A9<;@9A9AAB= F>4APR < C4FB?B7<K9E><@ BK47B@ 6 7DGCC4I 

7B@B79AAB= < A97B@B79AAB= ?9=>BC?4><< %"$ (p7<0,001). "8A4>B A9 5O?B 

GEF4AB6?9AB EF4F<EF<K9E>< ;A4K<@OI D4;?<K<= 6 C4FB?B7<K9E>B@ BK479 6 7DGCC4I 

A97B@B79AAB= ?9=>BC?4><< < C?BE>B>?9FBKAB7B D4>4 #$ (p6 = 0,19) (&45?<J4 10). 
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&45?<J4 10 - (?GBD<@9FD<S 6AGFD<>?9FBKAOI CDBF94EB@ 6 <EE?98G9@OI 7DGCC4I 

�>F<6ABE
FP 

6AGFD<>?
9FBKAOI 
CDBF94EB
@ 

�DGCC4 
ED46A9
A<S 

n=22 

 

 

�9=>BC?4><S %"$ 

n = 20 

#?BE>B>?9FBKAO= D4> 
#$ n= 19 

�B@B79AA4S 
n=12 

!97B@B79AA4S 
n=8 

!9<;@9
AA4S 
F>4AP 

#4FB?B7
<K9E><= 
BK47 

!9<;@9A
A4S 
F>4AP 

#4FB?B7
<K9E><= 
BK47 

!9<;@9AA4
S F>4AP 

#4FB?B7<
K9E><= 
BK47 

)&#� 14,04 

[11,01; 

17,90] 

 

11,06 

[9,13; 

14,38] 

p1 = 0,1 

22,51 

[17,43; 

27,2] 

@2=0,002 

p7<0,001 

21,32 

[18,93; 

25,17] 

p3<0,001 

33,34 

[30,82; 

38,3] 

p4=0,004 

p7<0,001 

17,78 

[15,23; 

24,72] 

p5=0,13 

 

42,82 

[34,57; 

52,68] 

p6 = 0,03 

 

�#� 18,64 

[12,95; 

22,92] 

 

14,19 

[11,41; 

23,28] 

p1 = 0,4 

 

27,79 

[23,29; 

37,93] 

@2=0,003 

p7<0,001 

22,62 

[16,13;2

9,82] 

p3=0,09 

51,38 

[31,75; 

54,63] 

p4=0,012 

p7<0,001 

22,54 

[14,64; 

29,57] 

p5=0,8 

 

60,03 

[42,52; 

103,78] 

p6 = 0,19 

 

�D<@9K4A<9: ;A4K9A<S 6 HBD@4F9 Me [Q1; Q3];  4;?<K<9 @9:8G 7DGCC4@< BCD989?S?< E 

CD<@9A9A<9@ >D<F9D<S М4AA4-#<FA<. p1 3 GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G A9<;@9AAB= 

F>4APR 6 7DGCC9 7B@B79AAB= ?9=>BC?4><< < 7DGCCB= ED46A9A<S; D2 3 GDB69AP ;A4K<@BEF< D4;?<K<= 

@9:8G C4FB?B7<K9E><@ BK47B@ 6 7DGCC9 7B@B79AAB= ?9=>BC?4><< < 7DGCCB= ED46A9A<S; p3  - 

GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G A9<;@9AAB= F>4APR 6 7DGCC4I 7B@B79AAB= < A97B@B79AAB= 

?9=>BC?4><<; p4 - GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G C4FB?B7<K9E><@ BK47B@ 6 7DGCC4I 

7B@B79AAB= < A97B@B79AAB= ?9=>BC?4><<; p5 - GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G A9<;@9AAB= 

F>4APR 6 7DGCC4I C?BE>B>?9FBKAB7B D4>4 < A97B@B79AAB= ?9=>BC?4><<; p6 - GDB69AP ;A4K<@BEF< 

D4;?<K<= @9:8G C4FB?B7<K9E><@ BK47B@ 6 7DGCC4I C?BE>B>?9FBKAB7B D4>4 < A97B@B79AAB= 

?9=>BC?4><<; p7 - GDB69AP ;A4K<@BEF< D4;?<K<= @9:8G A9<;@9AAB= F>4APR < C4FB?B7<K9E><@ 

BK47B@ 6 7DGCC4I 7B@B79AAB= < A97B@B79AAB= ?9=>BC?4><< � ; p8 - GDB69AP ;A4K<@BEF< D4;?<K<= 

@9:8G C4FB?B7<K9E><@ BK47B@ 6 7DGCC9 C?BE>B>?9FBKAB7B D4>4 < 7DGCC9 ED46A9A<S;  n 3 K<E?B 

A45?R89A<=. 

#?BE>B>?9FBKAO= D4> #$ EF4F<EF<K9E>< ;A4K<@B (p<0,01) E6S;4A E 5B?99 

6OEB><@< ;A4K9A<S@< G89?PAB= )&#� J<D>G?<DGRM<I < 6AGFD<>?9FBKAOI 

CDBF94EB@, �#� 6AGFD<>?9FBKAOI CDBF94EB@ < 5B?PL<@ D4;@9DB@ BK474 

CBD4:9A<9 (5B?99 500 @@2) (&45?<J4 11). 
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&45?<J4 11 - �?<A<>B-@B?9>G?SDA4S I4D4>F9D<EF<>4 ?9=>BC?4><< %"$ 

�DGCC4 S @@2 

 

)&# 
J<D>G?<DGR
M<I 

CDBF94EB@ 

 

)&# 
6AGFD<>?9FB
KAOI 

CDBF94EB@ 

 

�# 
6AGFD<>?9FBKAOI 
CDBF94EB@ 

 

%D46A9A<S 
n = 22 

- 40,05 

[30,73; 

49;32] 

 

14,04 

[11,01; 

17,90] 

 

18,64 

[12,95; 22,92] 

 

 

�9=>BC?
4><S 
%"$ 

�B@B79AA4S 
n = 12 

%F48<S I L1%1 
%F48<S II L2%1 

350 

[150; 

450] 

 

47,22 

[39,72; 

53,57] 

 

22,51 [17,43; 

27,2] 

 

27,79 [23,29; 

37,93] 

 

!97B@B79AA4S 
n = 8 

%F48<S III L3%1 
<?< L1L2%2 
%F48<S IV L3%2 

500 

[300; 

750] 

70,75 

[64,52; 

74,27] 

 

33,34 [30,82; 

38,3] 

 

51,38 [31,75; 

54,63] 

 

#?BE>B>?9FBKAO= D4> #$ 

n = 19 

800 

[550; 

1300] 

p<0,001 

 

90,96 

[72,10; 

108,87] 

p<0,001 

 

42,82 

[34,57; 

52,68] 

p<0,001 

 

60,03 

[42,52; 103,78] 

p<0,001 

 

 

�D<@9K4A<9: ;A4K9A<S 6 HBD@4F9 Me [Q1; Q3]; !F4F<EF<K9E>< ;A4K<@O9 D4;?<K<S 

@9:8G 7DGCC4@< BCD989?S?< E CD<@9A9A<9@ >D<F9D<S КD4E>9?4 4 #B??<E4; n 3 K<E?B 

A45?R89A<=. 

3.5 �J9A>4 D<E>4 @4?<7A<;4J<< ?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 

#D< 4A4?<;9 >BDD9?SJ<BAAB= @4FD<JO, 6OS6?9AO ;A4K<@O9 >BDD9?SJ<S 

@9:8G <EE?98G9@O@< CD<;A4>4@< (&45?<J4 12), CBQFB@G 8?S 84?PA9=L97B 4A4?<;4 

6O5D4AO E?98GRM<9 C9D9@9AAO9: )&#� J<D>G?<DGRM<I CDBF94EB@ 6 EO6BDBF>9 

>DB6< < �#� 6AGFD<>?9FBKAOI CDBF94EB@ 6 <;@9A9AAB= F>4A< %"$. &4><9 

CB>4;4F9?< >4> �#� J<D>G?<DGRM<I CDBF94EB@ 6 EO6BDBF>9 >DB6<, )&#�  

6AGFD<>?9FBKAOI CDBF94EB@ 6 A9<;@9A9AAB= F>4A< %"$, �#� 6AGFD<>?9FBKAOI 

CDBF94EB@ 6 A9<;@9A9AAB= F>4A< %"$, )&#� 6AGFD<>?9FBKAOI CDBF94EB@ 6 

<;@9A9AAB= F>4A< %"$ < C?BM48P BK474 CB>4;4?< ;A4K<F9?PAGR >BDD9?SJ<R 

@9:8G EB5B= (&45?<J4 12). 
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&45?<J4 12 - �BDD9?SJ<BAA4S @4FD<J4 CB %C<D@9AG 

 )&#(A) �#(A) )&#(C) �#(C) )&#(>) �#(>) S @@2 

)&#(A) 1 0,723** 0,771** 0,703** 0,297* 0,085 0,698** 

�#(A) 0,723** 1 0,513** 0,869** 0,087 0,094 0,414** 

)&#(C) 0,771** 0,513** 1 0,721** 0,473** 0,039 0,162 

�#(C) 0,703** 0,869** 0,721** 1 0,243 0,189 0,112 

)&#(>) 0,297* 0,087 0,473** 0,243 1 0,354** 0,951** 

�#(>) 0,085 0,094 0,039 0,189 0,354** 1 0,512** 

S @@2 0,698** 0,414** 0,162 0,112 0,951** 0,512** 1 

�D<@9K4A<S: %"�(A) - %"� 4>F<6ABEFP 6AGFD<>?9FBKAOI CDBF94EB@ 6 A9<;@9A9AAB= 

F>4A< !� , К�(A) 3 К� 4>F<6ABEFP 6AGFD<>?9FBKAOI CDBF94EB@ 6 A9<;@9A9AAB= F>4A< !� , 

%"�(C) - %"� 4>F<6ABEFP 6AGFD<>?9FBKAOI CDBF94EB@ 6 <;@9A9AAB= F>4A< !� , К�(C) 3 К� 

4>F<6ABEFP 6AGFD<>?9FBKAOI CDBF94EB@ 6 <;@9A9AAB= F>4A< !� , %"�(>) - %"� 4>F<6ABEFP 

J<D>G?<DGRщ<I CDBF94EB@ 6 EO6BDBF>9 >DB6<, К�(>) - 4>F<6ABEFP J<D>G?<DGRщ<I CDBF94EB@ 

6 EO6BDBF>9 >DB6<.    **. КBDD9?SJ<S ;A4K<@4 A4 GDB6A9 0,01 (86GIEFBDBAASS). * КBDD9?SJ<S 

;A4K<@4 A4 GDB6A9 0,05 (86GIEFBDBAASS). 

�?S CBEFDB9A<S CDB7ABEF<K9E>B= @B89?< D<E>4 @4?<7A<;4J<< ?9=>BC?4><< 

%"$ <ECB?P;B64?< ?B7<EF<K9E>GR D97D9EE<R c D4EK9FB@ Q>ECBA9AJ<4?PAB= 59FFO 

Exp(B) E 95% 8B69D<F9?PAO@ <AF9D64?B@. �?S BCD989?9A<S BCF<@4?PAB= FBK>< 

BFE9K9A<9 CD<@9AS?< ROC-4A4?<;. 

�B7<EF<K9E>4S D97D9EE<S EFDB<?4EP E J9?PR 6O89?9A<S A4<5B?99 ;A4K<@OI 

@B?9>G?SDAOI CD<;A4>B6 8?S ?9=>BC?4><< < C?BE>B>?9FBKAB7B D4>4 #$ < 

A9;A4K<@B= >BDD9?SJ<< @9:8G CD<;A4>4@< 8?S B59EC9K9A<S 6OEB>B7B GDB6AS 

8BCB?A<F9?PAB= ?45BD4FBDAB= 8<47ABEF<><. #4D4@9FDO <A89>EAB= BJ9A>< 

EFB@4FB?B7<K9E>B7B EF4FGE4 A9 GK<FO64?<EP 6 EF4F<EF<K9E>B@ 4A4?<;9. �E9 

<;GK49@O9 CD<;A4>< 5O?< >B?<K9EF69AAO@< < I4D4>F9D<;B64?<EP 

EBBF69FEF6GRM<@ K<E?B@.  
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�?S CBEFDB9A<S @B89?< <ECB?P;B64?4EP B5GK4RM4S 6O5BD>4, 6>?RK4RM4S 6 

E95S 39 C4J<9AFB6 E 8<47AB;B@ «?9=>BC?4><S» < «C?BE>B>?9FBKAO= D4> #$» (20 

C4J<9AFB6 E ?9=>BC?4><9= %"$ < 19 C4J<9AFB6 E C?BE>B>?9FBKAO@ D4>B@ %"$). 

�?S ?B7<EF<K9E>B7B D97D9EE<BAAB7B 4A4?<;4 (<ECB?P;B64A @9FB8 Enter) 6 

>4K9EF69 A9;46<E<@OI C9D9@9AAOI 5O?< 6O5D4AO GDB69AP )&#� J<D>G?<DGRM<I 

CDBF94EB@ 6 EO6BDBF>9 >DB6< < �#� 6AGFD<>?9FBKAOI CDBF94EB@ 6 <;@9AёAAB= 

F>4A< %"$. %B7?4EAB CB?GK9AAO@ C4D4@9FD4@ A4<5B?99 ;A4K<@B9 6?<SA<9 A4 D<E> 

@4?<7A<;4J<< ?9=>BC?4><< #$ B>4;O649F )&#� J<D>G?<DGRM<I CDBF94EB@, B K9@ 

E6<89F9?PEF6G9F A4<5B?PL<= >BQHH<J<9AF �4?P84 8?S QFB= C9D9@9AAB= - 7,348 

(p=0,007).  9A99 6OD4:9AAB9 6?<SA<9 A4 D<E> @4?<7A<;4J<< B>4;O649F �#� 

6AGFD<>?9FBKAOI CDBF94EB@ 6 <;@9AёAAB= F>4A< %"$ - 4,028 (p=0,045). #D< 

CDB6989A<< ?B7<EF<K9E>B= D97D9EE<< D4EEK<FO64?< Q>ECBA<DB64AAB9 ;A4K9A<9 

L4AEB6 (Exp(B)), >BFBDB9 CB>4;O649F 6B E>B?P>B D4; <;@9A<FES L4AE 

6B;A<>AB69A<S <;GK49@B7B EB5OF<S, 9E?< ;A4K9A<9 CD98<>FBD4 <;@9A<FES A4 

98<A<JG < CD98EF46?S9F E EB5B= BFABL9A<9 L4AEB6 (",) (&45?<J4 13). 

1>ECBA<DB64AAB9 ;A4K9A<9 L4AEB6 (Exp(B)) CB>4;O649F 6B E>B?P>B D4; 

<;@9A<FES L4AE 6B;A<>AB69A<S <;GK49@B7B EB5OF<S, 9E?< ;A4K9A<9 CD98<>FBD4 

<;@9A<FES A4 98<A<JG. �B69D<F9?PAO= <AF9D64? A9 6>?RK49F 1, 89?49@ 6O6B8 B 

EF4F<EF<K9E>B= ;A4K<@BEF< 6OS6?9AAB= E6S;< @9:8G H4>FBDB@ < <EIB8B@ CD< 

GDB6A9 ;A4K<@BEF< p<0,05. 

%B7?4EAB CB?GK9AAO@ D9;G?PF4F Exp (B) 8?S )&# 4>F<6ABEFP 

J<D>G?<DGRM<I CDBF94EB@ EBEF46<?4 1,081 (95% �� 1,022 - 1,144), 8?S �# 

4>F<6ABEF< 6AGFD<>?9FBKAOI CDBF94EB@ 6 <;@9AёAAB= F>4A< %"$ - 1,076 (95% �� 

1,002 - 1,156) (&45?<J4 13). 
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�?S GEF4AB6?9A<S 69DBSFABEF< @4?<7A<;4J<< ?9=>BC?4><< %"$ (p), >BFBD4S 

A4IB8<FES 6 8<4C4;BA9 BF 0 8B 1, GEF4AB6?9AAB9 8?S >4:8B7B CD<;A4>4 K<E?B 

G@AB:4?< A4 EBBF69FEF6GRM<= >BQHH<J<9AF ?B7<EF<K9E>B= D97D9EE<<. 

#B?GK9AAO9 CDB<;6989A<S EG@@<DB64?<EP CBBK9D98AB E CD<546?9A<9@ 

D4EEK<F4AAB= >BAEF4AFO (&45?<J4 13). #B?GK9AAB9 GD46A9A<9 ?<A9=AB= HGA>J<< 

(y) S6?S9FES EF9C9APR 8?S BEAB64A<S A4FGD4?PAB7B ?B74D<H@4 (e) 

� = 11 + �2� 

y= -9,283 + 0,078 * )&# 4>F<6ABEFP J<D>G?<DGRM<I CDBF94EB@ + 0,073 * �# 

4>F<6ABEFP 6AGFD<>?9FBKAOI CDBF94EB@  � 3 69DBSFABEFP @4?<7A<;4J<< ?9=>BC?4><< %"$ [0;1] 

e - BEAB64A<9 A4FGD4?PAOI ?B74D<H@B6 2,71 

&45?<J4 13 - #4D4@9FDO GD46A9A<S ?B7<EF<K9E>B= D97D9EE<< E D4EEK<F4AAB= 

Exp(B). 

#D98<>FBDO B �4?P8 p Exp (B)\ 

", 

95%�� 

!<:ASS �9DIASS 

)&# 4>F<6ABEFP 

J<D>G?<DGRM<I 

CDBF94EB@ 

0,078 7,348 0,007 1,081 1,022 1,144 

�# 4>F<6ABEFP 

6AGFD<>?9FBKAOI 

CDBF94EB@ 6 

<;@9AёAAB= F>4A< 

%"$ 

0,073 4,028 0,045 1,076 1,002 1,156 

�BAEF4AF4 -9,283 10,040 0,002 - - - 
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R->648D4F !Q=8:9?>9D>4 D469A 0,737 (&45?<J4 14), KFB E6<89F9?PEF6G9F B 

FB@, KFB K4EFP 8<EC9DE<<, B5NSEA9AA4S 6>?RK9AAO@< 6 @B89?P A9;46<E<@O@< 

C9D9@9AAO@<, B5NSEAS9F 5B?99 70 CDBJ9AFB6 6E9= 8<EC9DE<< <;GK49@B7B CDBJ9EE4. 

&45?<J4 14 - �4K9EF6B CB?GK9AAB= @B89?< 

,47 
 

2-Log-

CD468BCB8B5<9 
 

R->648D4F �B>E4-
%A9??4 

 

R->648D4F 
!Q=8:9?>9D>4 

 

1 20,868 

 

0,552 

 

0,737 

 

 

�B?S CD46<?PAOI D9L9A<= 8?S 7DGCCO C4J<9AFB6 E ?9=>BC?4><9= %"$ 

EBEF46<? 94,7 %, 8?S 7DGCCO E C?BE>B>?9FBKAO@ D4>B@ %"$ 3 82,4 %. #D< QFB@ 

FBKABEFP 8<47ABEF<>< CB CD98?B:9AAB= @4F9@4F<K9E>B= @B89?< EBEF46<?4 88,9% 

(&45?<J4 15). 

&45?<J4 15 - $9;G?PF4FO >?4EE<H<>4J<<, CB?GK9AAO9 CB B5GK4RM9= 6O5BD>9 

�DGCC4 #DB7AB;<DG9@O= 8<47AB; 
 

#DBJ9AF 
CD46<?PAOI 

 �9=>BC?4><S #?BE>B>?9FBKAO= 
D4> 

 

�9=>BC?4><S 
 

18 1 94,7 

#?BE>B>?9FBKAO= 
D4> 

 

3 14 82,4 

 

"5M4S CDBJ9AFA4S 8B?S 88,9 

 

 

'EF4AB6?9A4 BF?<KA4S CD98E>4;4F9?PA4S ECBEB5ABEFP CB?GK9AAB= 

?B7<EF<K9E>B= @B89?< 8?S BJ9A>< D<E>4 @4?<7A<;4J<< ?9=>BC?4><< %"$ C?BM48P 

CB8 ROC->D<6B= EBEF46<?4 0,941 (95% �� 0,853 3 1,0), FBK>4 cut-off 0,41, 

KG6EF6<F9?PABEFP 3 94,1 %, EC9J<H<KABEFP - 89,5 % ($<EGAB> 20). 
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$<EGAB> 20 - ROC->D<64S 8?S ?B7<EF<K9E>B= @B89?< CDB7AB;<DB64A<S D<E>4 

@4?<7A<;4J<< ?9=>BC?4><< %"$, AUC = 0,941 

#D<@9A9A<9 CB?GK9AAB= EF4F<EF<K9E>B= @B89?< CD< <;GK9A<< >?<A<K9E><I 

84AAOI CB;6B?S9F CDB69EF< 8<HH9D9AJ<4?PAGR 8<47ABEF<>G C4J<9AFB6 E 

?9=>BC?4><9= %"$. �OS6?9AAO9 A4<5B?99 ;A4K<@O9 >?<A<K9E><9 CD<;A4>< 

G>4;O64RF, KFB )&#� J<D>G?<DGRM<I < �#� 6AGFD<>?9FBKAOI CDBF94EB@ 6 

<;@9A9AAB= F>4A< %"$ @B7GF E?G:<FP 8<47ABEF<K9E><@ >D<F9D<9@ @4?<7A<;4J<< 

?9=>BC?4><< %"$ ($<EGAB> 21). �4AA4S ?B7<EF<K9E>4S @B89?P 8BEFGCA4 8?S 

CD<@9A9A<S 6 >?<A<K9E>B= CD4>F<>9 < @B:9F <ECB?P;B64FPES E GK9FB@ 

D4EEK<F4AAOI >BQHH<J<9AFB6.  
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$<EGAB> 21 - #D98E>4;4AAO9 69DBSFABEF< @4?<7A<;4J<< ?9=>BC?4><< %"$ 6 

;46<E<@BEF< BF ;A4K9A<= C4D4@9FDB6 @B89?< Ln (p/(1-p)) = -9,283 + 0,078 * )&#� 

J<D>G?<DGRM<I CDBF94EB@ + 0,073 * �#� 6AGFD<>?9FBKAOI CDBF94EB@ 

�D<@9A9A<9 ?B7<EF<K9E>B= D97D9EE<< 

�?S <??REFD4J<< CD98?4749@B7B <ECB?P;B64A<S ?B7<EF<K9E>B= D97D9EE<< < 

8?S BJ9A>< D<E>4 @4?<7A<;4J<< ?9=>BC?4><< %"$ CD<6B8<@ E?98GRM<9 

>?<A<K9E><9 CD<@9DO. 

�?<A<K9E><= CD<@9D 1. 

#4J<9AF>4 �., 56 ?9F B5D4F<?4EP A4 >4H98DG EFB@4FB?B7<< (��"' �" 

%<5� '  <A;8D464 $BEE<< E :4?B54@< A4 KG6EF6B ::9A<S 6 B5?4EF< C9D9IB8AB= 

E>?48>< M9>< E?964 6A<;G. � 4A4@A9;9: D45BF49F GK<F9?9@ @G;O>< 6 L>B?9, A4?<K<9 

6D98AOI CD<6OK9> BFD<J49F, EB E?B6 C4J<9AF4. 

Status localis: �A9LA<= BE@BFD 59; BEB59AABEF9=, >B:AO9 CB>DB6O F9?9EAB7B 

J69F4 59; C4FB?B7<K9E><I Q?9@9AFB6, FD9F< ?<J4 CDBCBDJ<BA4?PAO. $97<BA4?PAO9 

?<@H4F<K9E><9 G;?O A9 C4?PC<DGRFES. !4 %" M9>< E?964 < 4?P69B?SDAB@ BFDBEF>9 

A<:A9= K9?REF< BCD989?SRFES @B?BKAB-59?O9, B>DG7?O9 B5D4;B64A<S E K9F><@< 

>BAFGD4@<, 6B;6OL4RM<9ES A48 B>DG:4RM9= %", A9 EA<@4RM<9ES CD< 

CBE>45?<64A<<. #4?PC4J<S CB C9D9IB8AB= E>?48>9 59;5B?9;A9AA4S ($<EGAB> 22).   
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�G5A4S HBD@G?4 

" � # �     #  � � � � � " 

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 

" # � #         � � � " 

�A89>E �#'=19. �<7<9A<K9E><= <A89>E O!I-S CB Green-Vermillion 

EBEF46?S9F 1,0 54??. �A89>E ;G5AB7B A4?ёF4 CB Silness-Loe 1,8 54??4. �A89>E 

FS:9EF< 7<A7<6<F4 $ � 6 @B8<H<>4J<< Parma 15,2 %. 

)&#� 6 EO6BDBF>9 >DB6< 3 75,61 G.9., �#� 6 EO6BDBF>9 >DB6< 3 144 G.9. 

)&#� A9<;@9A9AAB= F>4A< %"$ 3 11,07 G.9., )&#� <;@9A9AAB= F>4A< %"$ -25, 56 

G.9., �#� A9<;@9A9AAB= F>4A< %"$ 3 26,73 G.9., �#� <;@9A9AAB= F>4A< %"$ 3 

39,73 G.9. 

'D46A9A<9 ?B7<EF<K9E>B= D97D9EE<<: 11 + 2,712(29,283+0,078∗75,61+0,073∗39,73) = 0,38 

p=0,38<0,41 3 ?9=>BC?4><S !�   

�9DBSFABEFP (p) BFA9E9A<S 84AAB7B E?GK4S > 7DGCC9 «C?BE>B>?9FBKAO= D4>» 

D46AS9FES 0,38, CD< CBDB79 BFE9K9A<S 6 0,41. 

&4><@ B5D4;B@, D9;G?PF4F ?B7<EF<K9E>B= D97D9EE<< CB;6B?S9F 

CDB7AB;<DB64FP D<E> @4?<7A<;4J<< ?9=>BC?4><< %"$.  
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$<EGAB> 22 - #4J<9AF>4 �. 55 ?9F, E CDBS6?9A<S@< A97B@B79AAB= 

?9=>BC?4><< A4 %" M9>< < 4?P69B?SDAB@ BFDBEF>9 A<:A9= K9?REF< E?964; 

5?SL9KA4S HBD@4 69DDG>B;AB= ?9=>BC?4><<, BK47 3,5×1,5 E@. (K13.2), EF48<S III 

(L2%2) 

�?<A<K9E><= CD<@9D 2. 

#4J<9AF �. 50 ?9F B5D4F<?ES A4 >4H98DG EFB@4FB?B7<< (��"' �" %<5� ' 

 <A;8D464 $BEE<< E :4?B54@< A4 B5D4;B64A<9 6 B5?4EF< 8A4 #$, 5B?P CD< 

86<:9A<< S;O>B@, >DB6BFBK<6BEFP. � 4A4@A9;9: D45BF49F Q?9>FDB@BAFёDB@ A4 

CD98CD<SF<< CB 8B5OK< G7?S.  %F4: >GD9A<S 5B?99 30 ?9F, C9D<B8<K9E>< 

GCBFD95?S9F >D9C><9 EC<DFAO9 A4C<F><. 

Status localis: �A9LA<= BE@BFD 59; BEB59AABEF9=, >B:AO9 CB>DB6O F9?9EAB7B 

J69F4. $97<BA4?PAO9 ?<@H4F<K9E><9 G;?O A9 C4?PC<DGRFES. #D< BDBE>BC<< 6 



83 

 

C9D98A<I BF89?4I 8A4 #$ E C9D9IB8B@ A4 CD<?9:4M<9 F>4A< BCD989?S9FES BCGIB?P 

<AH<?PFD4F<6AB 3 S;69AAB= HBD@O DBEF4 6 6<89 M9?96<8AB= S;6O ($<EGAB> 23). 

�G5A4S HBD@G?4 

# # � � � � �     # " # # � 

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 

" # " #         � # # " 

�A89>E �#'=20. �<7<9A<K9E><= <A89>E O!I-S CB Green-Vermillion 

EBEF46?S9F 2,0 54??. �A89>E ;G5AB7B A4?ёF4 CB Silness-Loe 1,8 54??4. �A89>E 

FS:9EF< 7<A7<6<F4 $ � 6 @B8<H<>4J<< Parma 42,6 %. 

)&#� 6 EO6BDBF>9 >DB6< -78,7 G.9., �#� 6 EO6BDBF>9 >DB6< 3 140,2 G.9., 

)&#� A9<;@9A9AAB= F>4A< %"$ - 19,43 G.9., )&#� <;@9A9AAB= F>4A< %"$ 3 

41,44G.9., �#� A9<;@9A9AAB= F>4A< %"$ 3 22,96 G.9., �#� <;@9A9AAB= F>4A< %"$ 

3 78,22 G.9. 

'D46A9A<9 ?B7<EF<K9E>B= D97D9EE<<: 11 + 2,712(29,283+0,078∗78,7+0,073∗78,22) = 0,92 

p=0,92>0,41 3 C?BE>B>?9FBKAO= D4> �   

�9DBSFABEFP (p) BFA9E9A<S 84AAB7B E?GK4S > 7DGCC9 «C?BE>B>?9FBKAO= D4>» 

D46AS9FES 0,92, CD< CBDB79 BFE9K9A<S 6 0,41. 
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$<EGAB> 23 - #4J<9AF ,. 50 ?9F, E CDBS6?9A<S@< C?BE>B>?9FBKAB7B D4>4 

#$, BK47 25×25 @@; 6OEB>B8<HH9D9AJ<DB64AA4S C?BE>B>?9FBKA4S >4DJ<AB@4 8A4 

#$: (%04.0) T2N0M0 

HBD@4 69DDG>B;AB= ?9=>BC?4><<, BK47 3,5×1,5 E@. (K13.2) 

�?<A<K9E><= CD<@9D 3. 

#4J<9AF>4 2. 35 ?9F B5D4F<?4EP A4 >4H98DG EFB@4FB?B7<< (��"' �" 

%<5� '  <A;8D464 $BEE<< E :4?B54@< A4 59?O= A4?9F 6 B5?4EF< E?<;<EFB= M9>< 

ECD464. � 4A4@A9;9: D45BF49F 6BEC<F4F9?9@ 6 89FE>B@ E48G, A4?<K<9 6D98AOI 

CD<6OK9> BFD<J49F (EB E?B6 C4J<9AF><). 

Status localis: #D< 6A9LA9@ BE@BFD9 >BAH<7GD4J<S ?<J4 A9 A4DGL9A4, 

>B:AO= CB>DB6 H<;<B?B7<K9E>B= B>D4E>< 59; C4FB?B7<K9E><I Q?9@9AFB6, FD9F< 

?<J4 CDBCBDJ<BA4?PAO. $97<BA4?PAO9 ?<@H4F<K9E><9 G;?O A9 C4?PC<DGRFES. !4 

%" M9>< ECD464 BCD989?S9FES B5D4;B64A<9 B8ABDB8AB7B 59?B7B J69F4 E C?BE>B= 

CB69DIABEFPR, A9 G84?SRM99ES CD< EBE>45?<64A<<. #4?PC4J<S CB C9D9IB8AB= 

E>?48>9 59;5B?9;A9AA4S ($<EGAB> 24).   



85 

 

�G5A4S HBD@G?4 

 #            #   

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 

# �             # # 

�A89>E �#'=5. �<7<9A<K9E><= <A89>E O!I-S CB Green-Vermillion EBEF46?S9F 

1,0 54??. �A89>E ;G5AB7B A4?ёF4 CB Silness-Loe 1,8 54??4. �A89>E FS:9EF< 7<A7<6<F4 

$ � 6 @B8<H<>4J<< $arma 10,2 %. 

)&#� 6 EO6BDBF>9 >DB6< 3 59,54 G.9., �#� 6 EO6BDBF>9 >DB6< - 125,78 G.9. 

)&#� A9<;@9A9AAB= F>4A< %"$ 3 17,74 G.9., )&#� <;@9A9AAB= F>4A< %"$ -31,39 

G.9., �#� A9<;@9A9AAB= F>4A< %"$ 3 23,88 G.9., �#� <;@9A9AAB= F>4A< %"$ 3 49,3 

G.9. 

'D46A9A<9 ?B7<EF<K9E>B= D97D9EE<<: 11 + 2,712(29,283+0,078∗59,54+0,073∗49,3) = 0,25 

p=0,25<0,41 3 ?9=>BC?4><S !�   

�9DBSFABEFP (p) BFA9E9A<S 84AAB7B E?GK4S > 7DGCC9 «C?BE>B>?9FBKAO= D4>» 

D46AS9FES 0,25, CD< CBDB79 BFE9K9A<S 6 0,41. 
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$<EGAB> 24 - #4J<9AF>4 2. 35 ?9F, E CDBS6?9A<S@< 7B@B79AAB= 

?9=>BC?4><< A4 %" M9>< ECD464, BK47 4×2 E@. (K13.2), EF48<S III (L3%1) 

 4F9D<4?O 84AAB= 7?46O BCG5?<>B64AO 6 :GDA4?4I: «$BEE<=E><= 

EFB@4FB?B7<K9E><= :GDA4?», «%<5<DE><= BA>B?B7<K9E><= :GDA4?», «"CGIB?< 

7B?B6O < L9<». 

 <I4?96 �.�. $B?P C4C<??B@46<DGEAB= <AH9>J<< 6 D4;6<F<< ?9=>BC?4><< < 

C?BE>B>?9FBKAB7B D4>4 E?<;<EFB= B5B?BK>< CB?BEF< DF4 / �.�.  <I4?96, ".�. 

�4=8<>,  .$.  GI4@98B6,  .�. +954>B64,  .�. �5D47<@B64 // $BEE<=E><= 

EFB@4FB?B7<K9E><= :GDA4?. - 2022. - &. 26. - № 2. - %. 1313136. 

 <I4?96 �.�. $4ECDBEFD4A9AABEFP < CDB5?9@O BD74A<;4J<< @98<J<AE>B= 

CB@BM< C4J<9AF4@ E CD98D4>B6O@< ;45B?964A<S@< E?<;<EFB= B5B?BK>< CB?BEF< 

DF4 (A4 CD<@9D9 &B@E>B= B5?4EF<). / �. �.  <I4?96., ". �.  �4=8<>.,  . 

$. GI4@98B6, #. �.  %OEB?SF<A // "CGIB?< 7B?B6O < L9<. 3 2022. 3 &.12. - №1. 3 %. 

79385. 
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%<89A>B �.�. �>F<6ABEFP J<D>G?<DGRM<I CDBF94EB@ CD< BCGIB?96OI < 

CD98BCGIB?96OI ;45B?964A<SI BD74AB6 7B?B6O < L9<. / %<89A>B �.�.,  <I4?96 

�.�., �4>GD<A4 �.�., +9D9@<E<A4 ".�., �4=8<> ".�., +B=A;BAB6 �.�., �BA84>B64 

�.�.  // %<5<DE><= BA>B?B7<K9E><= :GDA4?. 3 2021. 3 &.20. - №2. 3 %.46352. 
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"�%'���!�� $��'�0&�&"� � ����.'�!�� 

"8A<@ <; 4>FG?PAOI A4CD46?9A<= EB6D9@9AAB= @98<J<AO S6?S9FES 

D4;D45BF>4 @9FB8B6 D4AA97B 6OS6?9A<S @4?<7A<;4J<< #�� %"$, 6 E6S;< E 

EBID4ASRM<@ES 6OEB><@ GDB6A9@ D4ECDBEFD4A9AABEF<, A<;><@ GDB6A9@ 

8<47ABEF<><, E@9AB= F<C<KAOI >?<A<K9E><I C4FF9DAB6 c CBS6?9A<9@ A9F<C<KAOI 

HBD@ CBD4:9A<S. 

#B 84AAO@ ;4DG59:AOI < BF9K9EF69AAOI <EE?98B64F9?9= 

D4ECDBEFD4A9AABEFP ?9=>BC?4><< %"$ ED98< A4E9?9A<S EBEF46?S9F BF 0,5% 8B 

3,46%, 5B?PL<AEF6B CBD4:9A<= A45?R849FES 6 6B;D4EF9 EF4DL9 50 ?9F. � EFDG>FGD9 

;45B?964A<= %"$ ?9=>BC?4><S EBEF46?S9F 13,2% [24, 97].   !4EFBD4:<649F FBF H4>F, 

KFB BF 16% 8B 62% C?BE>B>?9FBKAB7B D4>4 #$ E6S;4AO E G:9 EGM9EF6GRM9= 

?9=>BC?4><9=, 4 D<E> 99 @4?<7A<;4J<< EBEF46?S9F 8B 10% [47]. 

�4> CB>4;4?B A4EFBSM99 <EE?98B64A<9, ;?B>4K9EF69AAO9 ;45B?964A<S %"$ 

EBEF46<?< 25,7%, 8B?S ?9=>BC?4><< EBEF46<?4 12,5%. %G@@4DA4S 8B?S �!" #$ < 

#�� %"$, CB D9;G?PF4F4@ CDB6989AAB7B <EE?98B64A<S, 8BEF<749F 34,0%, F.9. FD9FP 

C4J<9AFB6 E ;45B?964A<9@ %"$ <@99F D<E> D4;6<F<S D4>4 <?< G:9 D4;6<6L<=ES 

C?BE>B>?9FBKAO= D4>. 

�OS6?9AA4S 6OEB>4S D4ECDBEFD4A9AABEFP ?9=>BC?4><< 6 EFDG>FGD9 

;45B?964A<= %"$, A4?<K<9 7<CB8<47ABEF<><, H4>FBDB6 D<E>4, 4 F4>:9 69DBSFABEFP 

@4?<7A<;4J<< BCD989?SRF <AF9D9E 84?PA9=L<I <EE?98B64A<= 84AAB= AB;B?B7<=. 

$4ECDBEFD4A9AABEFP 6 EFDG>FGD9 ;45B?964A<= %"$ < CDBJ9AF D4ECD989?9A<S CB 

?B>4?<;4J<< ?9=>BC?4><< < �!" CD4>F<K9E>< EB6C4849F, KFB >BE69AAO@ B5D4;B@ 

@B:9F G>4;O64FP A4 E6S;P @9:8G 84AAO@< AB;B?B7<S@<. %FB<F BF@9F<FP, KFB D9;>B9 

G69?<K9A<9 E?GK496 ?9=>BC?4><< %"$ CDB<EIB8<F CBE?9 45 ?9F [35]. �4AAO= H4>F 

@B:9F 5OFP E6S;4A A4?<K<9@ 5B?PLB7B K<E?4 H4>FBDB6 D<E>4 G C4J<9AFB6 3 

GCBFD95?9A<9 :964F9?PAB7B F454>4, >GD9A<9@ 6 EBK9F4A<< E C4FB?B7<9= 

:9?G8BKAB-><L9KAB7B FD4>F4 < QA8B>D<AAB= E<EF9@, KFB EBBF69FEF6G9F 84AAO@ 

8DG7<I <EE?98B64A<= [35, 124]. �OEB><= CDBJ9AF 8<47ABEF<K9E><I BL<5B>, 
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6OS6?9A<9 C?BE>B>?9FBKAB7B D4>4 6 CB?B6<A9 E?GK496 7<CB8<47ABEF<>< 

4>FG4?<;<DGRF A9B5IB8<@BEFP HBD@<DB64A<S 5B?99 >4K9EF69AAB7B CB8IB84 > 

8<47ABEF<>9 ?9=>BC?4><< %"$ BEB59AAB 6 CDBH9EE<BA4?PAB= ED989 6D4K9=-

EFB@4FB?B7B6. "EB5B9 6A<@4A<9 ;4E?G:<649F A98BEF4FBKA4S BA>BA4EFBDB:9AABEFP 

6D4K9=-EFB@4FB?B7B6. �4> CB>4;O649F A4EFBSM4S D45BF4, > EB:4?9A<R, 

BA>BA4EFBDB:9AABEFP 6 5B?PLB= EF9C9A< CDBS6?SRF E4@< C4J<9AFO.   

 �4 CDB4A4?<;<DB64AAO9 5 ?9F 3 E 2014 CB 201977 - FD96B:AO@ H4>FBDB@ 

S6?S9FES DBEF #��. !9E@BFDS A4 EGM9EF6B64A<9 E<7A4?PAB7B <;69M9A<S CD< 

CB8B;D9A<< A4 �!", ED98A<= EDB> B:<84A<S CD<9@4 6D4K4-BA>B?B74 C4J<9AF4@< E 

84AAB= C4FB?B7<9= %"$ EBEF46<? 44,3 ± 10,0 8AS. "K47< ?9=>BC?4><< 8?<F9?PAB9 

6D9@S A9 6O;O64RF G C4J<9AFB6 :4?B5, 6 E6S;< E K9@ CDB8B?:<F9?PABEFP 

;45B?964A<S 8B B5D4M9A<S 6 @98<J<AE>B9 GKD9:89A<9 6 ED98A9@ EBEF46<?4 14,0 ± 

1,2 @9ESJ96. �B;A<>4RF FDG8ABEF< CD< 8<HH9D9AJ<4J<< ?9=>BC?4><< E A4K4?B@ 

@4?<7A<;4J<<. &4><@ B5D4;B@, C4J<9AFO B5D4M4RFES 6 EC9J<4?<;<DB64AAO9 

GKD9:89A<S A4 CB;8A<I EF48<SI, KFB A974F<6AO@ B5D4;B@ E>4;O649FES A4 

D9;G?PF4F4I ?9K9A<S < >4K9EF69 :<;A< 5B?PAOI. � 2005 7. �"� CD<AS?4 

>?4EE<H<>4J<R ;45B?964A<= 7B?B6O < L9<, 6 >BFBDB= CBS6?S9FES CBASF<9 

«QC<F9?<4?PAO= CD98D4>». �4E?G:<649F 6A<@4A<S FBF H4>F, KFB #�� %"$, 

EBK9F4RM<9ES E 8<EC?4EF<K9E><@< CDBJ9EE4@<, <@9RF BK9AP 6OEB><= GDB69AP 

;?B>4K9EF69AAB= FD4AEHBD@4J<< 6 D4> in situ [112]. �9DBSFABEFP CBS6?9A<S �!" 

CD< ?97>B= <?< G@9D9AAB= EF9C9A< 8<EC?4EF<K9E>B7B CBD4:9A<S EBEF46?S9F BF 4 8B 

11% < BF 2 8B 35% CD< FS:9?OI 8<EC?4EF<K9E><I <;@9A9A<SI. �?S @4?<7A<;4J<< 

#�� E 8<EC?4;<9= %"$ A9B5IB8<@B B>B?B 3 ?9F [130]. 

� E6S;< EB E?B:<6L<=ES E<FG4J<9= EF4AB6<FES 4>FG4?PAO@ CB<E> @4D>9DB6 

8<47ABEF<>< < @4?<7A<;4J<< ?9=>BC?4><< %"$. "8A<@ <I CB8IB8SM<I 

CD9F9A89AFB6 @B:9F 5OFP D4EE@BFD9A4 '#%, HGA>J<BA4?PAB= 98<A<J9= >BFBDB= 

S6?S9FES CDBF94EB@4. 

#DBF94EB@O 6OCB?ASRF <;5<D4F9?PAO= CDBF9B?<; 59?>B6 6 >?9F>9 < <7D4RF 

>?RK96GR DB?P 6 F4><I >?9FBKAOI CDBJ9EE4I, >4> D97G?SJ<S >?9FBKAB7B J<>?4, 
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CDB?<H9D4J<<, A9B4A7<B79A9;4, 4CBCFB;4, D4;6<F<S < @9F4EF4;<DB64A<S BCGIB?<. 

1F< EFDG>FGDO CD98EF46?SRF EB5B= @G?PF<>4F4?<F<K9E><9 >B@C?9>EO, 

EB89D:4M<9 J<?<A8D<K9E>B9 S8DB 20S, >BFBDB9 EBEFB<F <; K9FOD9I 

79F9DB79CF4@9DAOI >B?9J [77]. �64 6AGFD9AA<I ³->B?PJ4 EB89D:4F L9EFP 

CDBF9B?<F<K9E><I J9AFDB6, 789 EG5EFD4FO D4EM9C?SRFES; >4:8B9 >B?PJB B5?4849F 

>4EC4;BCB8B5AB= (³1), FD<CE<ABCB8B5AB= (³2) < I<@BFD<CE<ABCB8B5AB= (³5) 

4>F<6ABEFS@< [20] %GM9EF6G9F J9?O= DS8 <EE?98B64A<=, CB>4;O64RM<I GK4EF<9 

CDBF94EB@ 6 @4?<7A<;4J<< #�� < 6 CDB7D9EE<DB64A<< BCGIB?9= BDBH4J<4?PAB= 

B5?4EF< [71, 87, 98, 106, 155].  

%B7?4EAB 84AAO@ CDB6989AAB7B <EE?98B64A<S, ;A4K9A<9 G89?PAB= )&#� 

J<D>G?<DGRM<I CDBF94EB@ CD< A97B@B79AAB= ?9=>BC?4><< < C?BE>B>?9FBKAB@ 

D4>9 #$ 5O?< 6 1,76 D4;4 < 6 2,27 D4;4 6OL9 BFABE<F9?PAB 7DGCCO ED46A9A<S. #D< 

CBC4DAB@ ED46A9A<< CD<;A4>B6 A45?R84?4EP EF4F<EF<K9E>< ;A4K<@4S D4;A<J4 

)&#� @9:8G 7DGCC4@< A97B@B79AAB= (p<0,001) < 7B@B79AAB= ?9=>BC?4><<, 

A97B@B79AAB= ?9=>BC?4><9= < C?BE>B>?9FBKAO@ D4>B@ %"$ (p=0,04). "8A4>B CD< 

4A4?<;9 G89?PAB= �#� J<D>G?<DGRM<I CDBF94EB@ EF4F<EF<K9E>< ;A4K<@OI 

D4;?<K<= A9 5O?B 6OS6?9AB CD< ED46A9A<< <EE?98G9@OI 7DGCC, >DB@9 ED46A9A<S 

7DGCCO CB?BE>B>?9FBKAB7B D4>4 %"$ < 7DGCCO ED46A9A<S (p=0,04). 

#D<A<@4S 6B 6A<@4A<9 64:AGR DB?P CDBF94EB@AB= E<EF9@O 6 C4FB79A9;9 

�!", @B:AB 8BCGEF<FP, KFB CD< BCGIB?96OI CDBJ9EE4I CDBF94EB@O ECBEB5AO 

E9>D9F<DB64FPES D4>B6O@< >?9F>4@< 6B 6A9>?9FBKAB9 CDBEFD4AEF6B <?< 6OIB8<FP 

6 J<D>G?SJ<R CD< D4EC489 BCGIB?96OI >?9FB> [149]. �B?99 FB7B, 6A9>?9FBKAO9 

CDBF94EB@O @B7GF CBS6?SFPES CD< D4;DGL9A<< @<>DBK4EF<J, B5D4;B64AAOI 6 

D9;G?PF4F9 @9@5D4AAB7B 5?955<A74. �4AAO= CDBJ9EE, I4D4>F9D<;G9FES CBC484A<9@ 

EB89D:<@B7B J<FBC?4;@4F<K9E>B= @9@5D4AO 6 @9@5D4AAO9 6OEFGCO < 

CBE?98GRM<@ HBD@<DB64A<9@ <; 4>F<6<DB64AAOI >?9FB> 69;<>G?, >BFBDO= 

CD98EF46?SRF EB5B= @<>DBK4EF<JO 79F9DB79AAB7B D4;@9D4 BF 0,1 @>@ 8B 1 @>@ E 

EBBF69FEF6GRM<@ EB89D:<@O@. �OL9GCB@SAGFO9 EFDG>FGDO, FD4AECBDF<DGS 

D4;?<KAO9 @B?9>G?O, @B7GF 6OCB?ASFP DB?P @9EE9A8:9DB6 @9:8G >?9F>4@< [143, 
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165]. *<D>G?<DGRM<9 CDBF94EB@O @B7GF EGM9EF6B64FP 6 E6B5B8AB= 

A969;<>G?SDAB= HBD@9. #DBF94EB@O ECBEB5AO EGM9EF6B64FP 6B 6A9>?9FBKAB@ 

CDBEFD4AEF69, 6OIB8S <; Q>;BEB@. 1>;BEB@4@< S6?SRFES @<>DBE>BC<K9E><9 

6A9>?9FBKAO9 69;<>G?O 8<4@9FDB@ 303100 A@, E9>D9F<DG9@O9 D4;?<KAO@< 

>?9F>4@< < ECBEB5AO9 A9EF< 79A9F<K9E>GR <AHBD@4J<R < 59?>B6O9 @4D>9DO, 

F4><@ B5D4;B@, BA< CD<A<@4RF GK4EF<9 6 @9:>?9FBKAB= >B@@GA<>4J<< [32]. 

%K<F49FES, KFB Q>;BEB@O GK4EF6GRF 6 CD9;9AF4J<< 4AF<79AB6 < A9>?4EE<K9E>B= 

E9>D9J<< 59?>B6, 6 C4FB79A9;9 5B?9;A9=, E6S;4AAOI E D4EEFDB=EF64@< @9F45B?<;@4, 

6 7BD<;BAF4?PAB@ C9D9ABE9 $!� < 59?>B6, FD4AECBDF9 ?9>4DEF6, B5?97K4RF 

<@@GAAO= BF69F < <7D4RF CD<AJ<C<4?PAGR DB?P 6 D4;6<F<< ;?B>4K9EF69AAOI 

BCGIB?9= [31, 79, 115]. 1F<@ @B:9F 5OFP B5GE?B6?9AB 5B?99 6OEB>B9 ;A4K9A<9 

G89?PAB= 4>F<6ABEF< J<D>G?<DGRM<I CDBF94EB@ CB ED46A9A<R E 

6AGFD<>?9FBKAO@<. 

%B7?4EAB D9;G?PF4F4@ A4EFBSM97B <EE?98B64A<S, ;A4K9A<S G89?PAB= )&#� 

6AGFD<>?9FBKAOI CDBF94EB@ 6 5<BCF4F4I, 6;SFOI E C4FB?B7<K9E>B7B BK474, 6 

7DGCC4I 7B@B79AAB=, A97B@B79AAB= ?9=>BC?4><< < C?BE>B>?9FBKAB7B D4>4 #$ 5O?4 

6 1,6, 2,38 < 3 D4; 6OL9 CB ED46A9A<R E 7DGCCB= ED46A9A<S (D2=0,002, p4=0,004, p6 = 

0,03, EBBF69FE69AAB). #D< QFB@ A45?R84?4EP EF4F<EF<K9E><9 ;A4K<@O9 D4;?<K<S 

)&#� 6AGFD<>?9FBKAOI CDBF94EB@ @9:8G A9<;@9A9AAB= F>4APR < 

C4FB?B7<K9E><@ BK47B@ 6 7DGCC4I 7B@B79AAB= < A97B@B79AAB= ?9=>BC?4><< %"$ 

(p7<0,001). '89?PA4S �#� 6AGFD<>?9FBKAOI CDBF94EB@ 6 5<BCF4F4I 6;SFOI E 

C4FB?B7<K9E>B7B BK474 6 7DGCC4I 7B@B79AAB=, A97B@B79AAB= ?9=>BC?4><< < 

C?BE>B>?9FBKAB7B D4>4 %"$ 6 1,5, 2,8 < 3,3 D4;4 6OL9 CB ED46A9A<R E 7DGCCB= 

ED46A9A<S (D2=0,003 p4=0,012, p8 <0,001, EBBF69EF69AAB). #D< QFB@ A45?R84?<EP 

EF4F<EF<K9E><9 ;A4K<@O9 D4;?<K<S �#� 6AGFD<>?9FBKAOI CDBF94EB@ @9:8G 

A9<;@9A9AAB= F>4APR < C4FB?B7<K9E><@ BK47B@ 6 7DGCC4I 7B@B79AAB= < 

A97B@B79AAB= ?9=>BC?4><< %"$ (p<0,001). "8A4>B A9 5O?B GEF4AB6?9AB 

EF4F<EF<K9E>< ;A4K<@OI D4;?<K<= 6 C4FB?B7<K9E>B@ BK479 6 7DGCC4I A97B@B79AAB= 

?9=>BC?4><< < C?BE>B>?9FBKAB7B D4>4 #$ (p = 0,19). 
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�DB@9 QFB7B, 8?S )&# < �# 4>F<6ABEF9= 5O?B ;4D97<EFD<DB64AB 

EF4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 6 DS8G: ABD@4?PA4S %"$ 3 7B@B79AA4S 

?9=>BC?4><S 3 A97B@B79AA4S ?9=>BC?4><S 3 C?BE>B>?9FBKAO= D4>.  

#DB89@BAEFD<DB64AB, KFB CD< ?9=>BC?4><< < C?BE>B>?9FBKAB= >4DJ<AB@9 #$ 

@98<4AAO9 ;A4K9A<S )&#, �# 4>F<6ABEF< CDBF94EB@ 6OL9 CB ED46A9A<R E 

A9<;@9A9AAB= F>4APR 6AGFD< <EE?98G9@OI 7DGCC (p<0,001). �DB@9 QFB7B, CD< 

C?BE>B>?9FBKAB@ D4>9 #$ D97<EFD<DB64?ES C4FB?B7<K9E><= BK47 5B?PL9 500 @@2 

(p<0,001). 

� DS89 <EE?98B64A<= CDB89@BAEFD<DB64AB, KFB 4>F<6ABEFP CDBF94EB@ < 

4EEBJ<<DB64AAOI E A<@< CDBF94; < 4>F<64FBDB6 5O?4 8BEFB69DAB 6OL9 6 F>4ASI 

#�� < BCGIB?SI CB ED46A9A<R E A9<;@9A9AAO@< F>4AS@< [87, 98, 153, 155]. 

'EF4AB6?9AB, KFB D4>B6O9 >?9F>< B5?484RF 6OEB><@ GDB6A9@ @9F45B?<;@4,  6 

EBK9F4A<< E 6OD4:9AAB= CDB?<H9D4J<9= < 8<ED97G?SJ<9= 5B?PL<AEF64 >?9FBKAOI 

CDBJ9EEB6. #DBF9B?<F<K9E><9 E<EF9@O BEGM9EF6?SRF 897D484J<R 

6AGFD<>?9FBKAOI 59?>B6, <7D4RM<I >?RK96GR DB?P 6 CB889D:4A<< EBID4AABEF< 

>?9FBKAB7B CDBF9B@4 [128]. %B7?4EAB 84AAO@ CDB6989AAOI <EE?98B64A<=, 6 F>4ASI 

C9D6<KAOI BCGIB?9= < 6 @9F4EF4;4I, CB889D:<649FES 6OEB>4S CDBF9B?<F<K9E>4S 

4>F<6ABEFP. �8B546B>, CD< BCGIB?SI 8DG7<I ?B>4?<;4J<<: FB?EF4S ><L>4, 

M<FB6<8A4S :9?9;4, @BK96B= CG;ODP, QA8B@9FD<=, ?97><9, @B?BKA4S :9?9;4, 5O?B 

;4H<>E<DB64AB ;A4K<@B9 G69?<K9A<9 4>F<6ABEF< CDBF94EB@ 6 BCGIB?96B= F>4A< CB 

ED46A9A<R E EBBF69FEF6GRM<@< A9<;@9A9AAO@< F>4AS@< [10, 12, 17, 22]. "8A4>B, 

CD< <EE?98B64A<< E69F?B>?9FBKAB7B D4>4 CBK>< ;4D97<EFD<DB64AB G@9APL9A<9 

)&#� 4>F<6ABEF< CDBF94EB@. 1FBF H4>F <EE?98B64F9?< 4EEBJ<<DGRF E 89H9>FB@ 

G5<><6<F<A<DB64A<S < GFD4FB= HGA>J<BA4?PAB= 4>F<6ABEF< >?9FB>, >BFBD4S <@99F 

@9EFB CD< E<A8DB@9 HBA )<CC9?P-�<A84G [23]. 

�9DBSFAB, G69?<K9A<9 4>F<6ABEF< CDBF94EB@ 6 BCGIB?< CB ED46A9A<R E 

A9<;@9A9AAO@< F>4AS@< E6S;4AB E F9@, KFB CD< BCGIB?96B@ DBEF9 6E9 CDBJ9EEO, 

CDB<EIB8SM<9 6 >?9F>9, BK9AP <AF9AE<6AO. "CGIB?96O= DBEF EBCDB6B:849FES 

A4DGL9A<9@ >?9FBKAB7B J<>?4, GE<?9A<9@ CDB?<H9D4J<<, <A7<5<DB64A<9@ 
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4CBCFB;4. !9EB@A9AAB, KFB5O >?9F>9 CDB8B?:4FP E6B9 EGM9EF6B64A<9, A9B5IB8<@B 

GE<?<FP E<EF9@G, ;4A<@4RMGRES 897D484J<9= 6OCB?A<6L97B E6BR HGA>J<R 

59?>B6B7B < C9CF<8AB7B @4F9D<4?4. #D< QFB@ @B:9F CDB<EIB8<FP G69?<K9A<9 

E<AF9;4 CDBF94EB@AOI EG5N98<A<J CGF9@ D97G?SJ<< FD4AE>D<CJ<< 79AB6, 

<;@9A9A<9 A4 QF4C9 <I E5BD>< <?< <;@9A9A<9 >4K9EF64 < >B?<K9EF64 59?>B6, 

CD<A<@4RM<I GK4EF<9 6 >BAFDB?9 CDBF94EB@-;46<E<@B7B CDBF9B?<;4 [64, 107]. 

�@9EF9 E F9@, '#% < CDBF94EB@O 6 K4EFABEF<, GK4EF6GRF 6 D97G?SJ<< 

4CBCFB;4.  AB7<9 S89DAO9 59?><, BEGM9EF6?SRM<9 CDB7D4@@<DG9@GR >?9FBKAGR 

7<59?P, S6?SRFES EG5EFD4F4@< 8?S CDBF94EB@: BCGIB?96O= EGCD9EEBD p53, 

FD4AE>D<CJ<BAAO9 H4>FBDO (c-Fos, c-Myc, AP-1), <A7<5<FBD NFkB IkB, 59?><, 

>BAFDB?<DGRM<9 >?9FBKAO= J<>?, 59?><, >BAFDB?<DGRM<9 4>F<6ABEFP >4EC4; 

(IAPs) < GK4EF6GRM<9 6 CDB6989A<< CDB4CFBF<K9E>B7B E<7A4?4 (cFLIP) 59?>< 

E9@9=EF64 Bcl-2 [27]. �4?PA9=L99 <;GK9A<9 '#% @B:9F ECBEB5EF6B64FP 6A98D9A<R 

6 >?<A<K9E>GR CD4>F<>G CDB7ABEF<K9E><I @B?9>G?SDAOI @4D>9DB6 @4?<7A<;4J<< 

#�� < D4;D45BF>9 AB6OI F9D4C96F<K9E><I @<L9A9= 8?S ?9K9A<S C?BE>B>?9FBKAB7B 

D4>4 #$. 

&4><@ B5D4;B@, CD98?B:9AA4S ?B7<F-@B89?< 8?S BJ9A>< D<E>4 @4?<7A<;4J<< 

?9=>BC?4><< %"$ A4 BEAB69 CB>4;4F9?9= '#% BC<D49FES A4 B5L<DAGR A4GKAB-

8B>4;4F9?PAGR 54;G < CB;6B?S9F CB6OE<FP >4K9EF6B 8<47ABEF<>< C4J<9AFB6 E 

?9=>BC?4><9= %"$. +G6EF6<F9?PABEFP CD98?B:9AAB7B @9FB84 EBEF46<?4 94,7 %, 

EC9J<H<KABEFP 3 82,4 %, 59;BL<5BKABEFP 3 88,9 %. �OEB><= CDBJ9AF CD46<?PAB 

>?4EE<H<J<DB64AAOI E?GK496 CB>4;O649F, KFB CD98?B:9AA4S @B89?P 8BEFB69DAB 

I4D4>F9D<;G9F 4A4?<;<DG9@GR 6O5BD>G. 

� CBE?98A99 6D9@S 4>F<6AB <;GK4RFES H4>FBDO @4?<7A<;4J<< #�� #$ < 6 

K4EFABEF< ?9=>BC?4><<. !4 E97B8ASLA<= 89AP EGM9EF6G9F DS8 H4>FBDB6 F4><I >4> 

>GD9A<9, GCBFD95?9A<S 4?>B7B?S < BEFDB= C<M<, IDBA<K9E>4S FD46@4F<;4J<S %"$, 

A9G8B6?9F6BD<F9?PAB9 EBEFBSA<9 EBEFBSA<9 #$, KPS DB?P 6 GK4EF<< 6 CDBJ9EE4I 

B;?B>4K9EF6?9AA<9 %"$ 8B>4;4A4.  
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� A4EFBSM9@ <EE?98B64A<< 5O?B GEF4AB6?9AB, KFB EFB@4FB?B7<K9E><= EF4FGE 

C4J<9AFB6 E ?9=>BC?4><9= %"$ I4D4>F9D<;G9F 6OEB><= GDB69AP <AF9AE<6ABEF< 

>4D<9E4 (<A89>E �#' 22,0 [18,5; 26,0]). �B;@B:AB 84AAO= H4>F E6S;4A E 6B;D4EFB@ 

<EE?98G9@B= 7DGCCO < CDB:<64A<9@ 6 D97<BA9 E A98BEF4FBKAO@ >B?<K9EF6B@ 

HFBD4 6 C<FP96B= 6B89. '8B6?9F6BD<F9?PA4S 7<7<9AB= #$ (<A89>E OHI-S 1,2 [1,0; 

1,5]), A9;A4K<F9?PAO9 BF?B:9A<S ;G5AB7B A4?ёF4 (<A89>E Silness-Loe 1,5 [1,2; 1,8]) 

< ?97>4S EF9C9AP <AF9AE<6ABEF< 6BEC4?<F9?PAOI ;45B?964A<= C4DB8BAF4 (<A89>E 

10,2 [6,9; 16,4]) E6<89F9?PEF6GRF B 6OEB>B= @BF<64J<< C4J<9AFB6 > CB889D:4A<R 

7<7<9AO #$.  

!4CDBF<6, EFB@4FB?B7<K9E><= EF4FGE C4J<9AFB6 E C?BE>B>?9FBKAO@ D4>B@ 

#$ I4D4>F9D<;G9FES 6OEB><@ GDB69A9@ <AF9AE<6ABEF< >4D<9E4 (<A89>E �#' 24,0 

[19; 28,8]), ;A4K<F9?PAO@< BF?B:9A<S@< ;G5AB7B A4?ёF4 (<A89>E Silness-Loe 2,2 

[2,0; 2,9]), KFB EBCDB6B:849FES A9G8B6?9F6BD<F9?PAB= 7<7<9AB= #$ (<A89>E OHI-S 

2,0 [1,5; 2,0]) < ED98A9= <AF9AE<6ABEFPR 6BEC4?<F9?PAOI ;45B?964A<= C4DB8BAF4 

(<A89>E $ � 44,9 [26,7; 69,1]). �9DBSFAB, CB?GK9AAO9 D9;G?PF4FO 6 A9>BFBDB= 

EF9C9A< B5GE?B6?9AO 8<E>B@HBDFB@ <?< 5B?PR <;-;4 ;?B>4K9EF69AAB7B CDBJ9EE4 

CD< CDB6989A<< 9:98A96AB= 7<7<9AO #$. %>BD9= 6E97B QF< C4J<9AFO <;A4K4?PAB 

<@9?< A<;>GR @BF<64J<R > CB889D:4A<R CD<9@?9@B7B GDB6AS 7<7<9AO #$.  

 %B7?4EAB CDB6989AAO@ <EE?98B64A<S, ;45B?964AS< C4DB8BAF4 S6?SRFES 

D<E>B@ D4;6<F<S D4>4 7B?B6O < L9<, G 84AAOI C4<J9AFB6 D<E> 6B;A<>AB69A<S 

>4DJ<AB@ 84AAB= B5?4EF< 6 2,6 D4;4 6OL9 < A4 60% 6OL9 G ?R89=, >BFBDO9 CB 

D4;?<KAO@ CD<K<A4@ F9DSRF 5B?99 6 ;G5B6 [165, 166]. $<E> D4;6<F<S 

C?BE>B>?9FBKAB= >4DJ<AB@O #$ A4 42% 6OL9 G ?R89=, CB?P;GRM<IES ;G5AO@< 

CDBF9;4@< < 6 4 D4;4 6OL9 G C4J<9AFB6 E A9CB8IB8SM<@< CDBF9;4@< [89]. 

� CBE?98A<9 7B8O 5B?PLB9 6A<@4A<9 G89?S9FES <;GK9A<R DB?< �#+ #$ 6 

<A<J<<DB64A<< ;?B>4K9EF69AAOI CDBJ9EEB6.  *9?O= DS8 <EE?98B64A<= CB>4;4?< 

CD<EGFEF6<9 �!� �#+ 6 C?BE>B>?9FBKAB@ D4>9 < #�� %"$ [36, 70, 95, 105, 126, 

127, 141]. "8A4>B QF< D45BFO <@9RF 5B?PLGR <;@9AK<6BEFP 6 D4ECDBEFD4A9AABEF< 

6<DGE4 BF 0% 8B 100%, KFB @B:9F 5OFP BCD4684AB A9E>B?P><@< H4>FBD4@<: 
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@9FB84@< E5BD4 < EBID4A9A<S B5D4;JB6; KG6EF6<F9?PABEFP @9FB84 B5A4DG:9A<S 

6<DGE4, D<E> CB6FBDAB7B ;4D4:9A<S D4A99 4@C?<H<J<DB64AAO@ @4F9D<4?B@, 

89@B7D4H<K9E><9 < >G?PFGDAO9 BEB59AABEF< CBCG?SJ<<, D97<BA CDB6989A<S, 

D4;?<K<S@< 6 QFA<K9E>B= CD<A48?9:ABEF<, D4;@9D9 6O5BD>< B5E?98B64AAOI 

EG5N9>FB6, 4 F4>:9 6 A9CD46<?PAB@ 7DGCC<DB64A<< 6@9EF9 D4;?<KAOI CBD4:9A<= 

<; D4;AOI 4A4FB@<K9E><I ?B>4?<;4J<= %" [70, 111]. 

� A4EFBSM99 6D9@S @AB7<9 <EE?98B64F9?< 6O89?SRF �#+-4EEBJ<<DB64AAO9 

BCGIB?< 6 BF89?PAGR AB;B?B7<K9E>GR 98<A<JG 66<8G FB7B, KFB BA< B5?484RF 

I4D4>F9DAO@< @BDHB?B7<K9E><@< CD<;A4>4@<: 8B?PK4F4S HBD@4 >?9FBKAB7B DBEF4, 

<AH<?PFD<DGRM<9 ?<@HBJ<FO, 7<C9DIDB@4F<AB6B9 S8DB, E>G8A4S J<FBC?4;@4 < 

6OEB>4S @<FBF<K9E>4S 4>F<6ABEFP BCGIB?96OI >?9FB>. % FBK>< ;D9A<S CDB7AB;4, 

C4J<9AFO E �#+-CB;<F<6AO@ C?BE>B>?9FBKAO@ D4>B@ #$ <@9RF ?GKLGR B5MGR 

86GI?9FARR 6O:<649@BEFP < 5B?99 A<;><= D<E> CDB7D9EE<DB64A<S ;45B?964A<S, 

K9@ CD< �#+ A974F<6AOI BCGIB?SI. !9E@BFDS A4 5B?PL<9 D4;AB7?4E<S 6 CDB7AB;4I, 

5B?PL<AEF6B <EE?98B64A<=, >4> CD46<?B, G>4;O64RF A4 FB, KFB �#+ 

4EEBJ<<DB64AAO= D4> <@99F CB6OL9AAGR 6O:<649@BEFP, ?GKL<9 CB>4;4F9?< 

BF69F4 A4 ?9K9A<9, 5B?99 A<;><= D<E> E@9DF< < 5B?99 A<;><= D<E> D9J<8<64 [4]. 

� CDB6989AAB@ <EE?98B64A<< 8B?S �#+-4EEBJ<<DB64AAB7B 

C?BE>B>?9FBKAB7B D4>4 %"$ EBEF46<?4 15,7% (p = 0,09) E CD9<@GM9EF69AAB= 

?B>4?<;4J<9= A4 S;O>9, CD< QFB@ 5O?< B5A4DG:9AO �#+ 6 < 11 F<CB6 A<;>B7B 

BA>B?B7<K9E>B7B D<E>4 E @4?B;A4K<@B= >?<A<K9E>B= A47DG;>B=. "8A4>B, A9E@BFDS 

A4 QFB, EF4F<EF<K9E>< ;A4K<@B= E6S;< @9:8G �#+ < C?BE>B>?9FBKAO@ D4>B@ %"$ 

A9 5O?B B5A4DG:9AB.  #B8B5AO9 D9;G?PF4FO 5O?< CB?GK9AO 6 <EE?98B64A<< [117], 

CDB6989AAO@ 2015 7B8G. � BF89?PAOI D45BF4I EBB5M4?BEP B 5B?99 6OEB>B= 

Q>ECD9EE<< �#+ CD< C?BE>B>?9FBKAB@ D4>9 %"$ < 6B;@B:AB= E6S;< @9:8G A<@< 

[36, 95, 105,140].  

%B7?4EAB <EE?98B64A<S@ �#+ ECBEB5EF6G9F FD4AEHBD@4J<< BCGIB?< 6 

6OEB>GR EF9C9AP 8<HH9D9AJ<DB6><, AB 6 CDB6989AAB@ <EE?98B64A<9 �#+ 
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D97<EFD<DB64?ES 9M9 < 6 BCGIB?SI ED98A9= < A<;>B= EF9C9A< 8<HH9D9AJ<DB6>< 

[41]. 

� A4EFBSM9@ <EE?98B64A<< A9 5O?B B5A4DG:9AB �#+ A< 6OEB>B7B, A< 

A<;>B7B BA>B?B7<K9E>B7B D<E>4 6 7DGCC9 ?9=>BC?4><< < ABD@4?PAB= %"$. 

#B?GK9AAO9 D9;G?PF4FO EB7?4EGRFES E 8DG7<@< CDB6989AAO@< <EE?98B64A<S@< 

[116, 162], B8A4>B EGM9EF6GRF D45BFO, CB>4;O64RM<9 A4?<K<9 �#+ CD< #�� %"$ 

[180]. �B?99 FB7B, GEF4AB6?9A4 E6S;P @9:8G �#+-<AH9>J<9= < #�� < �!" #$. 

#BE>B?P>G BA>B59?>< �6 < �7 �#+ 6OEB>B7B BA>B?B7<K9E>B7B D<E>4 B5?484RF 

ECBEB5ABEFPR BCBED98B64FP >4DJ<AB@4FB;AGR FD4AEHBD@4J<R <AH<J<DB64AAOI 

>9D4F<ABJ<FB6 CGF9@ <A4>F<64J<< >?9FBKAOI CGF9= EGCD9EEBDB6 BCGIB?9= p53 < 

Rb [121], �#+ @B:9F <7D4FP >?RK96GR DB?P 6 <A<J<<DB64A<< BCGIB?96B7B 

CDBJ9EE4. 

&4><@ B5D4;B@, 6OS6?9AAO9 8<47ABEF<K9E><9 BL<5><, >?<A<>B-

@B?9>G?SDAO9 BEB59AABEF<, CD<@9A9A<9 D4EL<D9AAB= 8<47ABEF<>< A4 

EFB@4FB?B7<K9E>B@ CD<ё@9 < CDB7AB;<DB64A<9 D<E>B6 @4?<7A<;4J<< ?9=>BC?4><< 

%"$ B59EC9K<?< CB6OL9A<9 >4K9EF64 < GEB69DL9AEF6B64A<9 8<47ABEF<>< 

C4J<9AFB6 E CDBS6?9A<S@< ?9=>BC?4><< %"$. #B?GK9AAO9 D9;G?PF4FO 

<EE?98B64A<S CB;6B?<?< EK<F4FP, KFB CBEF46?9AA4S 6 D45BF9 J9?P 5O?4 8BEF<7AGF4. 
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�/�"�/ 

1. �B?S ?9=>BC?4><< 6 EFDG>FGD9 ;45B?964A<= E?<;<EFB= B5B?BK>< DF4 

EBEF46?S9F 12,5%. "K47< ?9=>BC?4><< CD9<@GM9EF69AAB D4ECB?474?<EP A4 

S;O>9 (30,6%), A<:A9= 7G59 (23,7%), 8A9 CB?BEF< DF4 (18,0%), A4 89EA9 

(15,5%). $9:9 ?9=>BC?4><S 6EFD9K4?4EP A4 A959 (8,2%) < M9>4I (4,0%). 

�B@B79AA4S ?9=>BC?4><S 6EFD9K4?4EP 6 66% E?GK496, A97B@B79AA4S 

?9=>BC?4><S 3 6 34%. %D98A97B8B6B= F9@C CD<DBEF4 84AAB= C4FB?B7<< 

EBEF46<? 23,54%. � 22% E?GK496 <; B5M97B >B?<K9EF64 C4J<9AFB6 E 

?9=>BC?4><9= E?<;<EFB= B5B?BK>< DF4 8<47AB; 5O? 6OEF46?9A BL<5BKAB. � 

CB?B6<A9 E?GK496 BL<5BKAB CBEF46?9AAB7B 8<47AB;4 ?9=>BC?4><< (10,2%) 

6OS6?S?ES C?BE>B>?9FBKAO= D4> CB?BEF< DF4. 

2. )<@BFD<CE<ACB8B5A4S 4>F<6ABEFP J<D>G?<DGRM<I < 6AGFD<>?9FBKAOI 

CDBF94EB@ < >4EC4;BCB8B5A4S 4>F<6ABEFP 6AGFD<>?9FBKAOI CDBF94EB@ CD< 

?9=>BC?4><< E?<;<EFB= B5B?BK>< DF4 5O?4 6OL9, K9@ 6 7DGCC9 8B5DB6B?PJ96 

E >?<A<K9E>< ;8BDB6B= E?<;<EFB= B5B?BK>B= DF4 (p<0,001), AB A<:9, K9@ CD<   

C?BE>B>?9FBKAB@ D4>9 CB?BEF< DF4 (p<0,001). #D< <EE?98B64A<< 

>4EC4;BCB8B5AB= 4>F<6ABEF< J<D>G?<DGRM<I CDBF94EB@ EF4F<EF<K9E>< 

;A4K<@BEF< @9:8G 7DGCC4@< A9 5O?B B5A4DG:9AB (p=0,26). 

3. �B@B79AA4S ?9=>BC?4><S E?<;<EFB= B5B?BK>< DF4 E6S;4A4 E 5B?99 A<;><@< 

;A4K9A<S@< G89?PAB= I<@BFD<CE<ACB8B5AB= 4>F<6ABEF< J<D>G?<DGRM<I < 

6AGFD<>?9FBKAOI CDBF94EB@ < @9APL<@ D4;@9DB@ BK474 CBD4:9A<9 (@9A99 

500 @@2) CB ED46A9A<R E A97B@B79AAB= ?9=>BC?4><9= < C?BE>B>?9FBKAO@ 

D4>B@. 

4. � D9;G?PF4F9 CDB6989AAB7B <EE?98B64A<S A9 5O?B 6OS6?9AB EF4F<EF<K9E>< 

;A4K<@B= E6S;< @9:8G A4?<K<9@ 6<DGEB@ C4C<??B@O K9?B69>4 < 

?9=>BC?4><9= E?<;<EFB= B5B?BK>< DF4. 

5. �B7<EF<K9E>4S @B89?P CDB7AB;<DB64A<S D<E>4 @4?<7A<;4J<< ?9=>BC?4><< 

E?<;<EFB= B5B?BK>< DF4 A4 BEAB69 G89?PAB= I<@BFD<CE<ACB8B5AB= 

4>F<6ABEF< J<D>G?<DGRM<I CDBF94EB@ < >4EC4;BCB8B5AB= 4>F<6ABEF< 
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6AGFD<>?9FBKAOI CDBF94EB@ CB;6B?S9F E 6OEB>B= 8B?9= 69DBSFABEF< 

CDB7AB;<DB64FP D<E> D4;6<F<S C?BE>B>?9FBKAB7B D4>4 CB?BEF< DF4 AUC = 

94,7 (KG6EF6<F9?PABEFP 3 94,1 %, EC9J<H<KABEFP - 89,5 %). 
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#$��&�'�%��� $��" �!��&�� 

1. #B?GK9AAO9 84AAO9 B5 BEB59AABEFSI >?<A<K9E>B= >4DF<AO < >4K9EF69 

?9K95AB-8<47ABEF<K9E>B= CB@BM< C4J<9AF4@ E ?9=>BC?4><9= E?<;<EFB= 

B5B?BK>< DF4 @B7GF 5OFP CD<ASFO 6B 6A<@4A<9 CD< C?4A<DB64A<< 

8<47ABEF<K9E>B= < ?9K95AB= D45BFO BD74A4@< GCD46?9A<S ;8D46BBID4A9A<S. 

2. �OEB><= GDB69AP <AF9AE<6ABEF< >4D<9E4, ;A4K<F9?PAO9 BF?B:9A<S ;G5AB7B 

A4?ёF4 E A9G8B6?9F6BD<F9?PAB= 7<7<9AB= CB?BEF< DF4 < HBD@<DB64A<9 BK474 

?9=>BC?4><< 5B?99 500 @@2 8B?:AO D4EE@4FD<64FPES >4> >D<F9D<< 6OEB>B7B 

D<E>4 @4?<7A<;4J<< CD4>F<>GRM<@< 6D4K4@<.  

3. #DB89@BAEFD<DB64AA4S 6 IB89 <EE?98B64A<S IBDBL4S 8<47ABEF<K9E>4S 

<AHBD@4F<6ABEFP I<@BFD<CE<ACB8B5AB= 4>F<6ABEF< J<D>G?<DGRM<I < 
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�"� - �E9@<DA4S BD74A<;4J<S ;8D46BBID4A9A<S 

�#+ 3 6<DGE C4C<??B@O K9?B69>4 

�!� 3 89;B>E<D<5BAG>?9<AB64S ><E?BF4 

�� 3 8B69D<F9?PAO= <AF9D64? 

�!" 3 ;?B>4K9EF69AAB9 AB6BB5D4;B64A<9 

�A89>E OHI-S 3 <A89>E 7<7<9AO #$ 

�A89>E $ � 3 C4C<??SDAB-@4D7<A4?PAB-4?P69B?SDAO= <A89>E 

�#� 3 >4EC4;BCB8B5A4S 4>F<6ABEFP 

�# - >4EC4;BCB8B5A4S 

 �� - @9:8GA4DB8A4S >?4EE<H<>4J<S 5B?9;A9= 

!�� - A4GKAB-<EE?98B64F9?PE><= <AEF<FGF 

!� * - A4J<BA4?PAO= <EE?98B64F9?PE><= @98<J<AE><= J9AFD 

"��'� - B5?4EFAB9 7BEG84DEF69AAB9 46FBAB@AB9 GKD9:89A<9 ;8D46BBID4A9A<S 

"�& - BCF<K9E>4S >B79D9AFA4S FB@B7D4H<S 

#�� 3 CBF9AJ<4?PAB ;?B>4K9EF69AAO9 ;45B?964A<S 

#�#$ - C?BE>B>?9FBKAO= D4> #$ 

#$ 3 CB?BEFP DF4 

$!� - D<5BAG>?9<AB64S ><E?BF4 

%" 3 E?<;<EF4S B5B?BK>4 

%"$ 3 E?<;<EF4S B5B?BK>4 DF4 

&� - FB?G<8<AB6O= 7B?G5B= 
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'#% 3 G5<>6<F<A-CDBF94EB@A4S E<EF9@4 

)$�% 3 IDBA<K9E><= D9J<8<6<DGRM<= 4HFB;AO= EFB@4F<F 

)&#� 3 I<@BFD<CE<A-CB8B5A4S 4>F<6ABEFP 

)&# 3 I<@BFD<CE<A-CB8B5A4S 

APC- anaphase-promoting complex, (>B@C?9>E EF<@G?SJ<< 4A4H4;O) 

API - <A89>EB@ 4CCDB>E<@4?PAB7B A4?9F4 

CDK - cyclin-dependent kinases (J<>?<A;46<E<@O9 ><A4;O) 

CIS 3 cancer in situ 

GBI - <A89>E >DB6BFBK<6BEF< 89E9A 

LOH - loss of heterozygosity (CBF9DS 79F9DB;<7BFABEF<) 

m 3 BL<5>4 ED98A97B 

M 3 ED98A99 ;A4K9A<9 

Me 3 @98<4A4 

 !% - major histocompatibility complex (7?46AO= >B@C?9>E 7<EFBEB6@9EF<@BEF<) 

MMP - matrix metalloproteinase (@4FD<>EAO9 @9F4??BCDBF9<A4;O) 

n 3 K<E?B A45?R89A<= 

D 3 GDB69AP EF4F<EF<K9E>B= ;A4K<@BEF< 

Q1 < Q3 3 C9D6O= < FD9F<= >64DF<?< 

SD 3 EF4A84DFAB9 BF>?BA9A<9 

SIN - squamous intraepithelial neoplasia (C?BE>B>?9FBKA4S <AFD4QC<F9?<4?PA4S 

A9BC?4;<S) 

TIMP - tissue inhibitor of matrix metalloproteinases (F>4A96B= <A7<5<FBD @4FD<>EAOI 

@9F4??BCDBF9<A4;) 
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