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$4;G@ :<6BFAOI – QFB E6B=EF6B :<6BFAOI FBA>B 6BECD<A<@4FP >4> CB?B:<F9?PAO9, F4> 
< BFD<J4F9?PAO9 Q@BJ<<, 6>?RK4S 5B?P. �BECD<SF<9 5B?< :<6BFAO@< BFABE<FES > 
ECBEB5ABEF< <ECOFO64FP >4> CB?B:<F9?PAO9, F4> < BFD<J4F9?PAO9 Q@BJ<<. !4 A4E >4> 
A4 69F9D<A4DAOI EC9J<4?<EF4I ?9:<F @98<J<AE>4S < QF<K9E>4S B5S;4AABEFP B5?97K<FP 
EFD484A<S, 6O;64AAO9 5B?PR, A4E>B?P>B QFB 6 A4L<I E<?4I. � 2014 7B8G 5O?B 
BCG5?<>B64AB C9D6B9 $G>B6B8EF6B �?B54?PAB7B EB69F4 CB ?9K9A<R 5B?< (GPC) �E9@<DAB= 
4EEBJ<4J<< 69F9D<A4DAOI 6D4K9= @9?><I :<6BFAOI (WSAVA) CB D4ECB;A464A<R, BJ9A>9 
< ?9K9A<R 5B?<, >BFBDB9 CB E9= 89AP BEF49FES B8A<@ <; A4<5B?99 4>FG4?PAOI < K<F49@OI 
8B>G@9AFB6 F4>B7B DB84. �?B54?PAB9 DG>B6B8EF6B WSAVA 2022 CB ?9K9A<R 5B?< 
D4;D45BF4AB A4 BEAB69 C9D6BA4K4?PAB= 69DE<< 8B>G@9AF4 E GK9FB@ B5AB6?9AAB= A4GKAB= 
<AHBD@4J<<, BFD4:4RM9= BEAB6AO9 8BEF<:9A<S 6 69F9D<A4DAB= @98<J<A9 5B?< ;4 
CBE?98A99 89ESF<?9F<9. *9?P QFB7B 8B>G@9AF4 – CD98BEF46<FP K<F4F9?S@ CDBEFO9 6 
D94?<;4J<< BEAB6BCB?474RM<9 CD<AJ<CO GEC9LAB7B D4ECB;A464A<S < ?9K9A<S 5B?< 6 
IB89 B>4;4A<S CB6E98A96AB= 69F9D<A4DAB= CB@BM< @9?><@ 8B@4LA<@ :<6BFAO@. � 
8B>G@9AF9 CD98EF46?9A4 BEAB6A4S CD4>F<K9E>4S <AHBD@4J<S E B5L<DAO@ ECD46BKAO@ 
EC<E>B@, >BFBDO= 5G89F CB?9;9A F9@, >FB IBK9F D4EL<D<FP E6B< ;A4A<S B ?9K9A<< 5B?<. 
�?B54?PAB9 DG>B6B8EF6B CB ?9K9A<R 5B?< WSAVA 2022 CD<;64AB EF4FP 8BEFGCAO@ 
<AEFDG@9AFB@, ECBEB5EF6GRM<@ G?GKL9A<R ?9K9A<S 5B?< < E<FG4J<< 6 B5?4EF< 
5?47BCB?GK<S :<6BFAOI, A9;46<E<@B BF GE?B6<= </<?< @9EFBCB?B:9A<S CD4>F<><. 
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%2>9AB2>< 8A?KBK20BL 1>;L ?>2A5<5AB=> =045;5=K 2A5 <;5:>?8B0NI85 8 4@C385 ?>72>=>G=K5, 
2:;NG0O @K1, ?B8F, @5?B8;89 8 75<=>2>4=KE. (878>;>38G5A:85 8 ?>2545=G5A:85 =01;N45=8O 
?>:07K20NB, GB> 682>B=K5 8A?KBK20NB =5 B>;L:> A5=A>@=K9 0A?5:B 1>;8, => B0:65 8 
=5?@8OB=K5 >ICI5=8O, >B2@0I5=85 8 =530B82=K5 M<>F88, A2O70==K5 A MB8< >?KB><. $07C< 
682>B=KE 3 MB> A2>9AB2> 682>B=KE B>=:> 2>A?@8=8<0BL :0: ?>;>68B5;L=K5, B0: 8 
>B@8F0B5;L=K5 M<>F88, GB> >?@545;O5BAO AB@5<;5=85< ?>;CG0BL C4>2>;LAB285 8;8 871530BL 
AB@040=89. $07C< 682>B=KE 2 =0AB>OI55 2@5<O N@848G5A:8 ?@87=0= 2> <=>38E AB@0=0E 8 
N@8A48:F8OE. 

!0 =0A :0: =0 25B5@8=0@=KE A?5F80;8AB0E ;568B <>@0;L=0O 8 MB8G5A:0O >1O70==>ABL C<5=LH0BL 
AB@040=8O, 2K7K205<K5 1>;LN, =0A:>;L:> MB> 2 =0H8E A8;0E. &5< =5 <5=55, =5A<>B@O =0 
A>2@5<5==K5 4>AB865=8O 2 @0A?>7=020=88 8 ;5G5=88 1>;8, A>E@0=O5BAO @07@K2 <564C G0AB>B>9 
2>7=8:=>25=8O 8 CA?5H=K< ;5G5=85< 1>;8. $5H5=8N MB>9 ?@>1;5<K, 157CA;>2=>, 
A?>A>1AB2CNB @07@01>B:0, H8@>:>5 @0A?@>AB@0=5=85 8 ?@0:B8G5A:>5 ?@8<5=5=85 @C:>2>4OI8E 
?@8=F8?>2 >F5=:8 8 ;5G5=8O 1>;8. �A5<8@=0O 0AA>F80F8O 25B5@8=0@=KE 2@0G59 <5;:8E 
682>B=KE (WSAVA) 3 MB> >1I5<8@>2>9 3>;>A 25B5@8=0@=KE A?5F80;8AB>2 ?> 1>;57=KE 
<5;:8E 682>B=KE A 402=59 8 CA?5H=>9 8AB>@859 @07@01>B:8 2A5>1J5<;NI8E @C:>2>4AB2 ?> 
@0A?>7=020=8N, 4803=>AB8:5 8/8;8 ;5G5=8N @0A?@>AB@0=5==KE 701>;520=89 <5;:8E 682>B=KE, 
8<5NI8E <8@>2>5 7=0G5=85. �;>10;L=K9 A>25B ?> ;5G5=8N 1>;8 (GPC) O2;O5BAO >4=8< 87 
:><8B5B>2 WSAVA, :>B>@><C ?>@CG5=> @07@01>B0BL @C:>2>4OI85 ?@8=F8?K ;5G5=8O 1>;8, 
?@8<5=8<K5 2 <0AHB010E 2A53> <8@0, A CG5B>< @538>=0;L=KE @07;8G89 2 >B=>H5=88, 
>1@07>20=88 8 4>ABC?=KE <5B>40E >1571>;820=8O. �K@060OAL B>G=55, <8AA8O GPC A>AB>8B 2 
B><, GB>1K «CB6OE<FP BE698B@?9AABEFP 6B 6E9@ @<D9 < CD<;64FP > 89=EF6<S@ A4 BEAB69 
CBA<@4A<S FB7B, KFB 6E9 :<6BFAO9 – D4;G@AO9 EGM9EF64 < CBQFB@G @B7GF KG6EF6B64FP 5B?P 
< EFD484FP BF A99. GPC EFD9@<FES CB6OE<FP GDB69AP G69D9AABEF< < >B@C9F9AFABEF< 6 
D4ECB;A464A<< < ?9K9A<< 5B?< G @9?><I :<6BFAOI.» � 2014 3>4C 1K;> >?C1;8:>20=> ?5@2>5 
@C:>2>4AB2> WSAVA ?> @0A?>7=020=8N, >F5=:5 8 ;5G5=8N 1>;8 (Global Pain Management 

Guidelines), :>B>@>5 ?> A59 45=L >AB05BAO >4=8< 87 =081>;55 0:BC0;L=KE 8 G8B05<KE 

4>:C<5=B>2 B0:>3> @>40 A C1548B5;L=K<8 ?>:070B5;O<8 F8B8@>20=8O 8 A:0G820=8O. �;>10;L=>5 
@C:>2>4AB2> WSAVA 2022 ?> ;5G5=8N 1>;8 @07@01>B0=> =0 >A=>25 ?5@2>3> 4>:C<5=B0 A CG5B>< 
>1=>2;5==>9 =0CG=>9 8=D>@<0F88, >B@060NI59 >A=>2=K5 4>AB865=8O 2 25B5@8=0@=>9 
<548F8=5 1>;8 70 ?>A;54=55 45AOB8;5B85. "=> B0:65 4>?>;=O5B <=>65AB2> 4@C38E 
ACI5AB2CNI8E @C:>2>4AB2 WSAVA, F5;LN :>B>@KE O2;O5BAO ?>2KH5=85 AB0=40@B>2 
25B5@8=0@=>9 ?><>I8 2> 2A5< <8@5 (A<. https://wsava.org/global-guidelines/). 

�ECB?P;B64A<9 QFB7B 8B>G@9AF4 

1B>B 4>:C<5=B A>740=, GB>1K ?@54>AB028BL ?@>ABK5 2 8A?>;L7>20=88 :;NG52K5 ?@8=F8?K 
CA?5H=>3> @0A?>7=020=8O 8 ;5G5=8O 1>;8 2 ?>2A54=52=>9 :;8=8G5A:>9 ?@0:B8:5 ?@8 @01>B5 A 
<5;:8<8 4><0H=8<8 682>B=K<8. "= A>740= =5 :0: 8AG5@?K20NI89 CG51=8: ?> MB>9 B5<5. �3> 
F5;L 3 40BL >A=>2=CN ?@0:B8G5A:CN 8=D>@<0F8N A >1H8@=K< A?@02>G=K< A?8A:><, :>B>@K9 
1C45B ?>;575= 4;O B5E, :B> E>G5B @0AH8@8BL A2>8 7=0=8O > ;5G5=88 1>;8. �>?>;=8B5;L=K5 
<0B5@80;K B0:65 4>ABC?=K =0 251-A09B5 WSAVA (https://wsava.org/committees/global-pain-

council/). 

https://wsava.org/global-guidelines
https://wsava.org/committees/global-pain-council/
https://wsava.org/committees/global-pain-council/
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!8 2>7=8:0NI0O 1>;L, =8 A?>A>1=>ABL 55 @0A?>7=020BL =5 8<5NB =8:0:8E 35>3@0D8G5A:8E 
>3@0=8G5=89. �48=AB25==K<8 >3@0=8G820NI8<8 D0:B>@0<8 O2;ONBAO >A254><;5==>ABL, 
>1@07>20=85 8 3>B>2=>ABL 2:;NG0BL >F5=:C 1>;8 2 :064>5 D878:0;L=>5 >1A;54>20=85. 
�;>10;L=>5 @C:>2>4AB2> ?> ;5G5=8N 1>;8 WSAVA 2022 ?@8720=> AB0BL 4>ABC?=K< 
8=AB@C<5=B><, =57028A8<> >B CA;>289, 8<5NI8EAO 2 :;8=8:5, 8/8;8 55 <5AB>?>;>65=8O.  K 
?>=8<05<, GB> ACI5AB2CNB @538>=0;L=K5 @07;8G8O 2 4>ABC?=>AB8 0=0;L35B8:>2 8 >A>15==>AB8 
=>@<0B82=>-?@02>2>9 A@54K, :>B>@0O @53;0<5=B8@C5B 8E ?@8<5=5=85. � @07;8G=KE @538>=0E 
<8@0 2AB@5G0NBAO 7=0G8B5;L=K5 ?@5?OBAB28O 4;O 8450;L=>3> ;5G5=8O 1>;8, =57028A8<> >B 
2>7<>6=>AB8 55 4803=>AB8@>20BL. � @0745;5, ?>A2OI5==>< ;5G5=8N, MB8 2>?@>AK CGB5=K 
1;03>40@O <C;LB8<>40;L=K< ?@>B>:>;0< ;5G5=8O, >A=>20==K< =0 A>2@5<5==KE :><?;5:A=KE 
<5B>40E ;5G5=8O 1>;8, 40;55 ?@82545=K 0;LB5@=0B82=K5 ?@>B>:>;K, 8A?>;L7>20=85 :>B>@KE 
<>65B 1KBL @0AA<>B@5=> 2 CA;>28OE =>@<0B82=KE >3@0=8G5=89 =0 >1571>;820NI85 ?@5?0@0BK. 
%;54C5B B0:65 ?>=8<0BL, GB> 2 =5:>B>@KE A8BC0F8OE M2B0=078O <>65B 1KBL 548=AB25==K< 
4>ABC?=K< 2 <>@0;L=>< 8;8 MB8G5A:>< ?;0=5 (8, A;54>20B5;L=>, @50;8AB8G=K<) 20@80=B>< 
;5G5=8O.  

� MB>< 4>:C<5=B5 ?@54AB02;5=K B>;L:> @C:>2>4OI85 ?@8=F8?K. �;8=8G5A:85 @5H5=8O 
?@8=8<0NBAO 4;O :064>3> :>=:@5B=>3> ?0F85=B0 8=48284C0;L=>. #@54AB02;5==0O 745AL 
8=D>@<0F8O 2 F5;>< >A=>20=0 =0 D0:B8G5A:8E 40==KE 8 A>?@>2>6405BAO AAK;:0<8 =0 
8AB>G=8:8. � A;CG0OE, :>340 4;O >?@545;5==>9 B5<K =0CG=K5 40==K5 ?>;CG5=K =5 1K;8, 

8=D>@<0F8O >B@0605B :>=A5=ACA 3@C??K. � MB>< @C:>2>4AB25 8A?>;L7CNBAO @07;8G=K5 
A>:@0I5=8O 8 B5@<8=K. +8B0B5;8 <>3CB =09B8 8E 2 :>=F5 4>:C<5=B0 8 2 ?@8;>65=88, 
O2;ONI5<AO 53> G0ABLN.  

1B> @C:>2>4AB2> >A=>20=> =0 A;54CNI8E >A=>2>?>;030NI8E ?@8=F8?0E: 
● �>;L 3 MB> 1>;57=L, :>B>@CN 2 1>;LH8=AB25 A;CG052 <>6=> @0A?>7=0BL 8 MDD5:B82=> 
;5G8BL 

● �>;L O2;O5BAO G5B25@BK< ?@87=0:>< 687=8 8 4>;6=0 1KBL 2:;NG5=0 2 >F5=:C &#� 
(TPR 3Temperature, Pulse, Respiration; B5<?5@0BC@0, ?C;LA, 4KE0=85) :064>3> ?0F85=B0 

● �A5340 =5>1E>48<> @0AA<0B@820BL F5;5A>>1@07=>ABL ?@8<5=5=8O ?@>D8;0:B8G5A:>9 8 
<C;LB8<>40;L=>9 0=0;L35788 

● #5@8>?5@0F8>==0O 1>;L <>65B 4;8BLAO 2 B5G5=85 =5A:>;L:8E 4=59, 8 ;5G5=85 4>;6=> 
1KBL ?@>2545=> A>>B25BAB2CNI8< >1@07><, 2:;NG0O >1571>;820=85 2 4><0H=8E 
CA;>28OE 

● !0 2>A?@8OB85 1>;8 2;8ONB <=>3>G8A;5==K5 2=CB@5==85 8 2=5H=85 D0:B>@K, 2 B>< 
G8A;5 A>F80;L=0O 8 D878G5A:0O A@540 

● �5G5=85 1>;8 2A5340 4>;6=> 2:;NG0BL D0@<0:>;>38G5A:85 8 =5D0@<0:>;>38G5A:85 
<5B>4K  
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$����� 1 

1.1 #"!� �!�� �"�� 

�>;L 3 MB> A;>6=K9 <=>3><5@=K9 >?KB, 2:;NG0NI89 A5=A>@=K5 8 M<>F8>=0;L=K5 
:><?>=5=BK. �@C38<8 A;>20<8, «5B?P – QFB A9 FB?P>B FB, KFB 6O KG6EF6G9F9, AB < FB, >4> BA4 
;4EF46?S9F 64E E95S KG6EF6B64FP», 8 8<5==> MB8 =5?@8OB=K5 >ICI5=8O 2K7K20NB AB@040=8O, 
:>B>@K5 <K A2O7K205< A 1>;LN. "D8F80;L=>5 >?@545;5=85 1>;8  564C=0@>4=>9 0AA>F80F88 
?> 87CG5=8N 1>;8 (International Association for the Study of Pain, IASP): «�9CD<SFAO= E9AEBDAO= 
< Q@BJ<BA4?PAO= BCOF, >BFBDO= E6S;4A c H4>F<K9E><@ <?< CBF9AJ<4?PAO@ CB6D9:89A<9@ 
F>4A< <?< A4CB@<A49F BCOF, E6S;4AAO= E A<@» (IASP n.d.a). IASP >B<5G05B, GB> 
«A9ECBEB5ABEFP C9D984FP <AHBD@4J<R A9 BF@9AS9F 6B;@B:ABEFP FB7B, KFB K9?B69> <?< 
:<6BFAB9, A9 S6?SRM99ES K9?B69>B@, <ECOFO649F 5B?P». �>;L 3 MB> AC3C1> 8=48284C0;L=>5 
?5@56820=85, >F5=:0 8=B5=A82=>AB8 :>B>@>3> 4@C38<8 70B@C4=8B5;L=0 (IASP n.d.a). 

"A>7=0205<>5 ?5@56820=85 >ICI5=8O 1>;8 3 MB> AC1J5:B82=0O M<>F8O, :>B>@0O <>65B 1KBL 
8A?KB0=0 4065 ?@8 >BACBAB288 O2=>9 1>;52>9 AB8<C;OF88 8 :>B>@0O <>65B <>48D8F8@>20BLAO 
AB@0E><, B@52>3>9, ?0<OBLN 8 AB@5AA><. ' ?0F85=B>2, :>B>@K5 =5 C<5NB 3>2>@8BL, 2 B>< G8A;5 
8 C 682>B=KE, 2 :0G5AB25 >A=>2K 4;O @0A?>7=020=8O 8 >F5=:8 1>;8 <K 8A?>;L7C5< 
?>2545=G5A:85 ?@87=0:8. !0H8 7=0=8O >1 >68405<>9 AB5?5=8 BO65AB8 8 ?@8G8=5 1>;8 
>?@545;ONB :;8=8G5A:CN B0:B8:C.  

�>;L G0AB> :;0AA8D8F8@C5BAO :0: >AB@0O 8;8 E@>=8G5A:0O. 'A;>2=> 1>;L, A>E@0=ONI0OAO 1>;55 
3 <5AOF52, AG8B05BAO E@>=8G5A:>9. #@8 MB>< =5 ACI5AB2C5B =8G53>, GB> 2=570?=> 87<5=8;>AL 
1K G5@57 3 <5AOF0, GB>1K 2>7=8:;0 «E@>=8G5A:0O» 1>;L.  5E0=8AB8G5A:85 D0:B>@K 1>;8 
20@L8@CNB 2 480?07>=5 >B >AB@>9 =>F8F5?B82=>9 1>;8 4> ?0B>;>38G5A:8E 1>;52KE A>AB>O=89. 
%B5?5=L MB8E 87<5=5=89 7028A8B :0: >B ?@>4>;68B5;L=>AB8, B0: 8 >B 8=B5=A82=>AB8 8 B8?0 
1>;8 8 ?>425@65=0 2>7459AB28N @07;8G=KE 4@C38E D0:B>@>2. #@>4>;68B5;L=>ABL >ICI5=8O 
1>;8 AG8B05BAO >A=>2=K< D0:B>@><, 2;8ONI8< =0 1>;52>9 AB0BCA 2 F5;><, ?>MB><C A;>2> 
«E@>=8G5A:89» ?>-?@56=5<C <>6=> 8A?>;L7>20BL 4;O >1>7=0G5=8O 1>;52>3> AB0BCA0 ?@8 
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GC2AB28B5;L=>ABL A8AB5<K). !> 5A;8 2>7459AB285 
?>2@5640NI53> D0:B>@0 1K;> A5@L57=K< 8;8 5A;8 
A>E@0=O5BAO >G03 ?>AB>O==>3> 2>A?0;5=8O, B> 1>;L 1C45B 
?@>4>;60BLAO. 
" �>;3>2@5<5==K5 8/8;8 1>;55 8=B5=A82=K5 1>;52K5 
8<?C;LAK, =0?@02;5==K5 =0 A5=A>@=CN 1>;52CN A8AB5<C, 
?>AB5?5==> ?@82>4OB : 1>;55 7=0G8B5;L=K< 87<5=5=8O< 2 
@01>B5 A8AB5<K ?5@540G8 1>;8. 1B8 87<5=5=8O 70B@03820NB 
=5 B>;L:> =59@>=K, => 8 ?>445@6820NI85 :;5B:8 
(=0?@8<5@, 3;8N) 8 8<<C==K5/2>A?0;8B5;L=K5 :;5B:8 
(@8A. 3). 1B> ?@82>48B : 2>7=8:=>25=8N ?0B>;>38G5A:>9 8;8 
A;01>040?B82=>9 1>;8 

!9=DBC4F<K9E>4S 
5B?P 

" /2;O5BAO ?@8G8=>9 
8;8 8=8F88@>20=0 
?5@28G=K< 
?>@065=85<, 
?>2@5645=85< 8;8 
48ADC=:F859 
?5@8D5@8G5A:>9 
=5@2=>9 A8AB5<K 
(#!%) 8;8 *!% 

" %2O70=0 A> <=>65AB2>< 87<5=5=89 2 #!%, A?8==>< <>735, 
AB2>;5 <>730 8 3>;>2=>< <>735, ?>A:>;L:C ?>2@5645==K5 
=5@2K 0:B828@CNBAO A?>=B0==> 8 ?@>O2;ONB 
38?5@GC2AB28B5;L=>ABL 8 : 2>A?0;8B5;L=K<, 8 : >1KG=> 
=59B@0;L=K< 8<?C;LA0< (Woolf, 2010) 

" 1=4>35==K5 A8AB5<K, :>B>@K5 >1KG=> :>=B@>;8@CNB 1>;L, 
<5=55 DC=:F8>=0;L=K 

" ' ;N459 ?@8<5@0<8 =59@>?0B8G5A:>9 1>;8, :>B>@0O 
O2;O5BAO >A=>2=>9 ?@8G8=>9 4;8B5;L=>9 
?>A;5>?5@0F8>==>9 1>;8, O2;ONBAO ?>AB0<?CB0F8>==0O 
«D0=B><=0O» 1>;L 2 :>=5G=>ABOE 8 ?>AB35@?5B8G5A:0O 
=59@>?0B8O (Kehlet et al., 2006) 

" � 25B5@8=0@=>9 ;8B5@0BC@5 >?8A0=89 <0;>, 25@>OB=>, 
?>B><C GB> >?@545;5=85 =59@>?0B8G5A:>9 1>;8 C ;N459 2 
7=0G8B5;L=>9 AB5?5=8 7028A8B >B >?8A0=8O :0G5AB20 1>;8 
(=0?@8<5@, 63CG0O, @56CI0O, ?>:0;K20NI0O) 

�<EHGA>J<BA4?P-
A4S 5B?P 

" %>AB>O=85, ?@8 
:>B>@>< =5@2=0O 
A8AB5<0 2 F5;>< 
=>@<0;L=0 (B> 5ABL 
=5B D878G5A:>3> 
?>2@5645=8O), => 
DC=:F8>=0;L=>5 
A>AB>O=85 *!% 
0=><0;L=> 
" �725AB=0 :0: 
DC=:F8>=0;L=0O 8;8 
48ADC=:F8>=0;L=0O 
1>;L 

" �=><0;8O F5=B@0;L=>9 >1@01>B:8 2>7=8:05B 2 @57C;LB0B5 
?>2B>@ONI53>AO A83=0;0 *!%, ?@82>48B : ?;0AB8G=>AB8 
=5@2=>9 A8AB5<K (87<5=5=8O 2 =59@>=0E 8 2 B><, :0: 
?>445@6820NI85 M;5<5=BK [=0?@8<5@3;8O] 
2708<>459AB2CNB A =59@>=0<8) A ?>A;54CNI8< CA8;5=85< 
8 A=865=85< A>?@>B82;5=8O =5@2=KE ?CB59 2 ?@>F5AA5 
>1@01>B:8 =>F8F5?B82=>9 8=D>@<0F88 

" �0: 8 2 A;CG05 =59@>?0B8G5A:>9 1>;8, =8AE>4OI55 
8=3818@>20=85 <>65B 1KBL =0@CH5=> 

*5=B@0;L=0O =5@2=0O A8AB5<0 *!%, ?5@8D5@8G5A:0O =5@2=0O A8AB5<0 #!% 
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$<EGAB> 2.  
%E5<0B8G5A:>5 87>1@065=85 040?B82=>9 1>;8. #@8 =>F8F5?B82=>9 1>;8 1>;52>9 8<?C;LA 
(:@0A=0O 72574>G:0) 0:B828@C5B 2KA>:>?>@>3>2K5 ?5@28G=K5 0DD5@5=B=K5 =59@>=K 
(:@0A=K5/65;BK5 ;8=88). !>F8F5?B82=K9 A83=0; ?5@5405BAO =59@>=0< 2B>@>3> ?>@O4:0 2 
4>@A0;L=KE @>30E A?8==>3> <>730, 0 70B5< 2 3>;>2=>9 <>73 ?> 2>AE>4OI8< ?CBO< A?8==>3> <>730 
(:@0A=0O AB@5;:0), 345 >= 8=B5@?@5B8@C5BAO :0: ?@54C?@5645=85 > D0:B8G5A:>< 8;8 
?>B5=F80;L=>< ?>2@5645=88 B:0=8. !8AE>4OI0O 8=3818@CNI0O @53C;OF8O (75;5=0O ;8=8O) 
2KH5;560I8<8 >B45;0<8 <>730 284>87<5=O5B =>F8F5?B82=K9 A83=0; 2 A?8==>< <>735 4> B>3>, 
:0: ?@>8AE>48B >A>7=0==>5 2>A?@8OB85 2 :>@5 3>;>2=>3> <>730. #@8 2>A?0;8B5;L=>9 1>;8 <5AB=>5 
?>2@5645=85 B:0=59 ?@82>48B : 2KA2>1>645=8N <5480B>@>2 2>A?0;5=8O, :>B>@K5 ;81> 
A5=A818;878@CNB A5=A>@=K5 =5@2K, ;81> =0?@O<CN 8E AB8<C;8@CNB, GB> ?@82>48B : A=865=8N 
GC2AB28B5;L=>AB8 A5=A>@=KE =5@2>2 8 35=5@0F88 =>F8F5?B82=KE 8<?C;LA>2. &>G=> B0: 65 MB8 
8<?C;LAK ?5@540NBAO 0DD5@5=B=K<8 =59@>=0<8 (:@0A=0O ;8=8O) G5@57 A?8==>9 <>73, 0 70B5< : 
3>;>2=><C <>73C (:@0A=0O AB@5;:0). !8AE>4OI0O 8=3818@CNI0O @53C;OF8O (75;5=0O ;8=8O) <>65B 
87<5=OBL =>F8F5?B82=K9 A83=0; =0 C@>2=5 A?8==>3> <>730. #>2KH5==0O GC2AB28B5;L=>ABL =0 
?5@8D5@88, A2O70==0O A 2>A?0;8B5;L=>9 1>;LN, A;54CNI59 70 ?>2@5645=85< B:0=8, A?>A>1AB2C5B 
70I8B5 MB>9 >1;0AB8, >15A?5G820O 70682;5=85. $8AC=>: ?@82545= 87 Adrian et al. (2017) 
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$<EGAB> 3.  
%E5<0B8G5A:>5 87>1@065=85 A;01>040?B82=>9 1>;8. #@8 =59@>?0B8G5A:>9 1>;8 D878G5A:>5 
?>2@5645=85 B:0=59 =5@2=>9 A8AB5<K (65;BK9 :@C3) ?@82>48B : 0=><0;L=>9 0:B820F88 
A5=A>@=KE =59@>=>2, :>B>@K5 0:B828@CNBAO 2 >B25B =0 @0=55 ?>;CG5==K5 ?>4?>@>3>2K5 
8<?C;LAK (A8=89 :@C3). #>A;54CNI89 ?CBL ?>4>15= ?CB8 ?@8 «040?B82=>9» 1>;8, 70 
8A:;NG5=85< B>3>, GB> 87<5=5=8O (?;0AB8G=>ABL =5@2=>9 A8AB5<K) ?@>8AE>4OB =0 C@>2=5 30=3;8O 
4>@A0;L=>3> :>@5H:0 8 4>@A0;L=>3> @>30 A?8==>3> <>730, ?@82>4O : CA8;5=8N =>F8F5?B82=KE 
8<?C;LA>2 8 A=865=8N A>?@>B82;5=8O =5@2=KE ?CB59 2 ?@>F5AA5 8E >1@01>B:8. �@><5 B>3>, 
=8AE>4OI0O 8=3818@CNI0O @53C;OF8O <5=55 MDD5:B82=0 (?C=:B8@=0O 75;5=0O ;8=8O), GB> 2 A2>N 
>G5@54L >1;53G05B ?5@540GC 8<?C;LA>2 >B ?5@8D5@88 : 2KH5;560I8< F5=B@0<. � @57C;LB0B5 MB8E 
87<5=5=89 @072820NBAO 38?5@0;3578O 8 0;;>48=8O. %?>=B0==0O 1>;L <>65B 2>7=8:0BL 87-70 
0=><0;L=>9 0:B82=>AB8 2 =5@2=>9 A8AB5<5 (=0?@8<5@, AD>@<8@>20BLAO =0 CG0AB:5 ?>2@5645=8O 
=5@2=>9 A8AB5<K). #@8 DC=:F8>=0;L=>9 1>;8 =5@2=0O A8AB5<0 2 F5;>< 157 >B:;>=5=89, => 55 
DC=:F8>=8@>20=85 =5 A>>B25BAB2C5B =>@<5. &0:85 0=><0;88 F5=B@0;L=>9 >1@01>B:8 2>7=8:0NB 2 
@57C;LB0B5 ?>2B>@ONI53>AO A83=0;0 *!%, ?@82>4OB : ?;0AB8G=>AB8 =5@2=>9 A8AB5<K (87<5=5=8O 
2 =59@>=0E 8 2 B><, :0: ?>445@6820NI85 M;5<5=BK [=0?@8<5@, <8:@>3;8O] 2708<>459AB2CNB A 
=59@>=0<8) A ?>A;54CNI8< CA8;5=85< 8 A=865=85< A>?@>B82;5=8O =5@2=KE ?CB59 2 ?@>F5AA5 
>1@01>B:8 =>F8F5?B82=>9 8=D>@<0F88. � MB8E CA;>28OE =>F8F5?B82=K5 8<?C;LAK (A8=89 :@C3) 
0:B828@CNB D878G5A:8 =>@<0;L=K9 =>F8F5?B>@ (:@0A=0O ;8=8O), => 0=><0;L=0O F5=B@0;L=0O 
>1@01>B:0 2 A?8==>< 8;8 3>;>2=>< <>735 (2@57:0) ?@82>48B : B><C, GB> 8<?C;LAK 
8=B5@?@5B8@CNBAO :0: 1>;57=5==K5. �0: 8 2 A;CG05 =59@>?0B8G5A:>9 1>;8, =8AE>4OI0O 
8=3818@CNI0O @53C;OF8O <>65B 1KBL 45D5:B=0 (?C=:B8@=0O 75;5=0O ;8=8O) 8 ?@82>48BL : 
@0728B8N 38?5@0;35788, 0;;>48=88 8 A?>=B0==>9 1>;8. $8AC=>: ?@82545= 87 Adrian et al. (2017) 
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!>F8F5?B82=0O A5=A>@=0O A8AB5<0 ?;0AB8G=0 ?> A2>59 ACB8, 8 :>340 2>7=8:05B ?>2@5645=85 
B:0=8 8;8 2>A?0;5=85, GC2AB28B5;L=>ABL ?>2@5645==>9 >1;0AB8 ?>2KH05BAO 4> B0:>9 AB5?5=8, 
GB> 8 1>;52K5, 0 8=>340 8 =>@<0;L=K5 =59B@0;L=K5 8<?C;LAK 2>A?@8=8<0NBAO :0: 1>;52K5. 
�;8=8G5A:8<8 ?@87=0:0<8 A5=A818;870F88 =>F8F5?B82=>9 A8AB5<K O2;ONBAO 38?5@0;3578O 8 
0;;>48=8O. �8?5@0;3578O ?@54AB02;O5B A>1>9 CA8;5==K9 8 ?@>;>=38@>20==K9 >B25B =0 1>;52K5 
8<?C;LAK, 0 0;;>48=8O O2;O5BAO 1>;52K< >B25B>< =0 >1KG=> =59B@0;L=K5 8<?C;LAK =87:>9 
8=B5=A82=>AB8, B0:85 :0: ;53:>5 ?@8:>A=>25=85 : :>65 8;8 0::C@0B=>5 =0402;820=85. 
�8?5@0;3578O 8 0;;>48=8O O2;ONBAO A;54AB285< ?5@8D5@8G5A:>9 8 F5=B@0;L=>9 
A5=A818;870F88. �9D<H9D<K9E>4S E9AE<5<?<;4J<S 3 MB> @57C;LB0B 87<5=5=89 3C<>@0;L=>9 
A@54K 2>:@C3 =>F8F5?B>@>2 2A;54AB285 ?>2@5645=8O B:0=59 8;8 2>A?0;5=8O.  5480B>@K 
2>A?0;5=8O 8 =59@>B@0=A<8BB5@K 2KA2>1>640NBAO ?>2@5645==K<8 :;5B:0<8, :>B>@K5 ;81> 
=0?@O<CN 0:B828@CNB =>F8F5?B>@K, ;81> A5=A818;878@CNB =5@2=K5 >:>=G0=8O. 1B> ?@82>48B 
: A>E@0=ONI8<AO ?@>4>;68B5;L=>5 2@5<O 87<5=5=8O< DC=:F8>=0;L=KE A2>9AB2 
?5@8D5@8G5A:8E =>F8F5?B>@>2. %5=A818;878@>20==K5 8 0:B828@>20==K5 =5@2K B0:65 83@0NB 
@>;L 2 <5AB=>< 2>A?0;5=88 ?>A@54AB2>< D5=><5=0, =07K205<>3> =59@>35==K< 2>A?0;5=85<. � 
A>2>:C?=>AB8 2A5 MB8 87<5=5=8O ?@82>4OB : B0: =07K205<>9 «?5@8D5@8G5A:>9 
A5=A818;870F88» (@8A. 4). 

 

$<EGAB> 4.  
#5@8D5@8G5A:0O A5=A818;870F8O ?@82>48B : ?>2KH5=8N GC2AB28B5;L=>AB8 2>:@C3 <5AB0 
?>@065=8O. ' ?>AB@0402H8E ?0F85=B>2 <>3CB ?@>O2;OBLAO ?@87=0:8 38?5@0;35788 8 0;;>48=88. 
�40?B8@>20= 87 (Monteiro & Simon 2022). 

($! 3 D0:B>@ @>AB0 =5@2>2 (Nerve Growth Factor, NGF) 

&@02<0 8 2>A?0;5=85 B0:65 <>3CB 0:B828@>20BL =>F8F5?B82=CN ?5@540GC. 'AB>9G82K5 
1>;57=5==K5 8<?C;LAK 87 A?8==>3> <>730 8 2KH5;560I8E F5=B@>2 ?@82>4OB : 
?@>3@5AA8@CNI8< 87<5=5=8O< 2 <5E0=87<0E 1>;8 8 M=4>35==KE 0=0;L35B8G5A:8E A8AB5<0E 8, 
:0: A;54AB285, : A=865=8N A>?@>B82;5=8O =5@2=KE ?CB59 8 CA8;5=8N MB8E A83=0;>2. &5@<8= 

«J9AFD4?PA4S E9AE<5<?<;4J<S» >?8AK205B 87<5=5=8O 2 A?8==>< <>735, 0 B0:65 =0 
AC?@0A?8=0;L=KE C@>2=OE, B0:85 :0: A=865=85 0:B82=>AB8 =8AE>4OI59 8=3818@CNI59 
@53C;OF88 1>;8, 2:;NG0O M=4>35==K5 0=0;L35B8G5A:85 A8AB5<K (@8A. 5). *5=B@0;L=0O 
A5=A818;870F8O <>65B @0728BLAO 2A;54AB285 E8@C@38G5A:>9 >?5@0F88 (Lascelles et al. 1998), => 
A =081>;LH59 4>;59 25@>OB=>AB8 >=0 2>7=8:05B 2 @57C;LB0B5 ?@>;>=38@>20==KE 1>;57=5==KE 
A>AB>O=89 ?@8 ?>ABC?;5=88 1>;52KE 8<?C;LA>2 *!% =0 ?@>BO65=88 4;8B5;L=>3> 2@5<5=8 
(=0?@8<5@, C A>10: (Knazovicky et al. 2016) 8 :>H5: (Monteiro et al. 2020) A "� / 4535=5@0B82=K< 
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701>;520=85< ACAB02>2 (degenerative joint disease, DJD, ��%) 8;8 C A>10: A E@>=8G5A:>9 
=59@>?0B8G5A:>9 1>;LN (Ruel et al. 2020). 

 

 

$<EGAB> 5.  
#>AB>O==K9 1>;52>9 8<?C;LA (M;5:B@8G5A:89 A83=0;), ?>ABC?0NI89 >B ?5@8D5@88 : A?8==><C 
<>73C, ?@82>48B : F5=B@0;L=>9 A5=A818;870F88. *5=B@0;L=0O A5=A818;870F8O O2;O5BAO 
A;54AB285< =0@0AB0NI53> A=865=8O A>?@>B82;5=8N 1>;8 2 =5@2=KE ?CBOE 8 C<5=LH5=8O 
8=3818@>20=8O 1>;8. !59@>?;0AB8G=>ABL 8 =59@>8<<C==K5 2708<>459AB28O B0:65 A?>A>1AB2CNB 
MB><C O2;5=8N. 

1.3 1&��� � ����"#"�'+�� ���"&!/) 

1F<>4 6 ?9K9A<< 5B?< 

�5B5@8=0@=K5 A?5F80;8ABK =5ACB :0: MB8G5A:CN, B0: 8 <548F8=A:CN >1O70==>ABL ?> ;5G5=8N 
1>;8 C 682>B=KE (Steagall et al. 2021). 1B8G5A:89 4>;3 A2O70= A B5<, GB> 1>;L 2K7K205B 
AB@040=8O, 0 «CD98BF6D4M9A<9 < B5?97K9A<9 EFD484A<=» G0AB> O2;O5BAO G0ABLN :;OB2K 
25B5@8=0@=KE 2@0G59. �59AB28B5;L=>, 25B5@8=0@=0O <548F8=A:0O MB8:0 ?@54CA<0B@8205B, GB> 
MB8 A?5F80;8ABK 4>;6=K ?@54>B2@0I0BL, 4803=>AB8@>20BL 8 ;5G8BL 1>;L (AVMA 2019). 

"1O70==>ABL ;5G8BL A2O70=0 A B5<, GB> 1>;L 3 MB> <548F8=A:0O ?@>1;5<0, ?@82>4OI0O : 
=565;0B5;L=K< D878>;>38G5A:8< ?>A;54AB28O<, B0:8< :0: 0:B820F8O A8<?0B8G5A:>9 =5@2=>9 
A8AB5<K, 8<<C=>AC?@5AA8O, 87<5=5==K9 >1<5= 25I5AB2, =0@CH5=85 70682;5=8O, ?>2KH5==0O 
701>;5205<>ABL 8 2;8O=85 =0 ?@>3@5AA8@>20=85 701>;520=8O. �5B5@8=0@K 4>;6=K ?@8=8<0BL 
@5H5=8O 2=5 7028A8<>AB8 >B 2=5H=53> 2;8O=8O, >?8@0OAL =0 MB8G5A:85 8 <548F8=A:85 
>1O70B5;LAB20 ?5@54 ?0F85=B><, 8 2>745@6820BLAO >B ?@8G8=5=8O 2@540 (Beauchamp 2016, 

Steagall et al. 2021). 1B8:0 2 ;5G5=88 1>;8 3 @57C;LB0B <=>3>D0:B>@=>3> 2708<>459AB28O, 
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2:;NG0NI53> :C;LBC@=K5 8 A>F80;L=K5 =>@<K, 0 B0:65 B@804=K5 >B=>H5=8O <564C 
682>B=K<, 25B5@8=0@=K< 2@0G>< 8 :;85=B><. �A?>;L7>20=85 0=0;L35B8:>2 A>?@O65=> A 
D8=0=A>2K<8 70B@0B0<8. �;>10;L=K9 A>25B ?> 1>;8 WSAVA @5H8B5;L=> 2KABC?05B ?@>B82 
?@54>AB02;5=8O :;85=BC 2>7<>6=>AB8 >B:070BLAO >B 8A?>;L7>20=8O 0=0;L35B8:>2. 

$0A?@>AB@0=5==K5 MB8G5A:85 48;5<<K 2 ;5G5=88 1>;8 C <5;:8E 682>B=KE 2:;NG0NB 
>=8EM:B><8N C :>H5: 8 :>A<5B8G5A:CN E8@C@38N C A>10: (=0?@8<5@, :C?8@>20=85 CH59 8 
E2>AB>2). 1B8 ?@>F54C@K @54:> >?@0240=K A <548F8=A:>9 B>G:8 7@5=8O 8 <>3CB ?@82>48BL : 
?>AB>O==>9 ?>A;5>?5@0F8>==>9 1>;8 (Monteiro & Steagall 2019b). �@C3>9 MB8G5A:89 :>=D;8:B 
A2O70= A 1>;57=5==K<8 8 =5=C6=K<8 8;8 15A?>;57=K<8 2<5H0B5;LAB20<8. % @0728B85< 
25B5@8=0@=>9 <548F8=K 8 ?@0:B8:8 =0?@02;5=8O : A?5F80;8AB0< A>2@5<5==KE @5D5@5=B=KE 
:;8=8: ACI5AB2C5B 25@>OB=>ABL, GB> 3>B>2=>ABL :;85=B>2 ?;0B8BL 70 25B5@8=0@=>5 
>1A;C6820=85 <>65B ?@82>48BL : 2K?>;=5=8N 8=20782=KE 1>;57=5==KE ?@>F54C@ 8;8 
«871KB>G=><C ;5G5=8N», :>B>@K5 B>;L:> ?@>4;520NB 687=L 682>B=KE 157 ?>;>68B5;L=>3> 
2>7459AB28O =0 D0:B8G5A:>5 :0G5AB2> 687=8 (��), ?@82>4O : ?>AB>O==K< AB@040=8O< (Clutton 

2017). 

 5B>4 25B5@8=0@=>9 MB8:8 (VET) ?><>305B 2 ?@8=OB88 @5H5=89 ?@8 :;8=8G5A:>< ;5G5=88 
682>B=KE-:><?0=L>=>2 =0 >A=>25 >B25B>2 =0 2>?@>AK, A2O70==KE A ;8F><, >ACI5AB2;ONI8< 
CE>4 70 682>B=K<, ?0F85=B>< 8 :;8=8F8AB>< (Grimm et al. 2018). !0:>=5F, 8AE>4O 87 
MB8G5A:>3> ?@8=F8?0, 70:;NG0NI53>AO 2 ?@5:@0I5=88 1>;8 8 AB@040=89 682>B=KE 2 A;CG0OE, 
:>340 1>;L =5 <>65B 1KBL MDD5:B82=> CAB@0=5=0, 0 :0G5AB2> 687=8 =87:>, 2A5340 =5>1E>48<> 
@0AA<0B@820BL F5;5A>>1@07=>ABL M2B0=0788.  

�9K9A<9 5B?< < 5?47BCB?GK<9 :<6BFAOI 
)>BO ACI5AB2CNB @07;8G=K5 >?@545;5=8O, 1;03>?>;CG85 682>B=KE <>6=> @0AA<0B@820BL :0: 
«EBEFBSA<9 CB?AB7B CE<I<K9E>B7B < H<;<K9E>B7B ;8BDB6PS, CD< >BFBDB@ :<6BFAB9 A4IB8<FES 
6 74D@BA<< E B>DG:4RM9= B5EF4AB6>B=» (Hughes 1976). #> A?5:B@C >=> 20@L8@C5B >B E>@>H53> 
4> ?;>E>3>, 2:;NG0O 2A5 ?@><56CB>G=K5 20@80=BK. %>2@5<5==0O =0C:0 > 1;03>?>;CG88 
682>B=KE AD>:CA8@>20=0 =0 >15A?5G5=88 E>@>H59 687=8 682>B=KE. #@54;0305BAO 
@0AA<0B@820BL ?OBL >1;0AB59, 2;8ONI8E =0 1;03>?>;CG85 682>B=KE (@0F8>=, >:@C60NI0O 
>1AB0=>2:0, 74>@>2L5, ?>2545=85 8 ?A8E8G5A:>5 A>AB>O=85), 8 ?>2KH5==>5 7=0G5=85 ?@8405BAO 
?@>42865=8N 206=>9 @>;8 ?>;>68B5;L=KE ?A8E8G5A:8E (0DD5:B82=KE) A>AB>O=89 (Mellor et 

al. 2020). �>;L 2A5340 =5?@8OB=0 8 <>65B =530B82=> 2;8OBL =0 MB8 ?OBL >1;0AB59 (=0?@8<5@, 
A=865=85 0??5B8B0 8 A>F80;L=>3> 2708<>459AB28O) (@8A. 6). #> <5@5 B>3>, :0: =0;8G85 @07C<0 
C 682>B=KE ?>;CG05B 2A5 1>;55 H8@>:>5 ?@87=0=85 8 =0E>48B >B@065=85 2 =>@<0E 
70:>=>40B5;LAB20, C<5=LH5=85 AB@040=89 8 1>;8 AB0=>28BAO <>@0;L=K< 8 ?@02>2K< 
8<?5@0B82>< (Beauchamp 2016). %<. $C:>2>4AB2> ?> 1;03>?>;CG8N 682>B=KE WSAVA 4;O 
?>;CG5=8O ?>4@>1=>9 8=D>@<0F88 ?> MB>9 B5<5 (Ryan et al. 2019). 
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$<EGAB> 6.  
 >45;L 1;03>?>;CG8O 682>B=KE «#OBL >1;0AB59». �0640O 87 ?5@2KE G5BK@5E >1;0AB59 (@0F8>=, 
>:@C60NI0O A@540, 74>@>2L5 8 ?>2545=85) <>65B 2;8OBL =0 ?OBCN >1;0ABL (?A8E8G5A:>5 
A>AB>O=85) :0: ?>;>68B5;L=>, B0: 8 >B@8F0B5;L=>. �>;L =530B82=> 2;8O5B =0 ?5@2K5 G5BK@5 
>1;0AB8 8 ?> A2>59 ?@8@>45 O2;O5BAO =5?@8OB=>9 M<>F859. $8AC=>: A 87<5=5=8O<8 87 Mellor et al. 

(2020). 

�>;L 2K7K205B =530B82=K5 M<>F88 (=0?@8<5@, AB@5AA, AB@0E, 15A?>:>9AB2> 8 @07>G0@>20=85), 0 
M<>F88 (8 >B@8F0B5;L=K5, 8 ?>;>68B5;L=K5) 2;8ONB =0 2>A?@8OB85 1>;8. "1;53G5=85 1>;8 8, 
A>>B25BAB25==>, 1;03>?>;CG85 <>3CB 1KBL C;CGH5=K ?CB5< >15A?5G5=8O ?>;>68B5;L=>3> 
>?KB0 4;O 682>B=KE (C4>2>;LAB285, :><D>@B, C4>2;5B2>@5==>ABL, ;N1>?KBAB2>, 83@82>ABL 8 
?>;>68B5;L=K5 A>F80;L=K5 2708<>459AB28O) (Lawrence et al. 2019). �59AB28B5;L=>, 
?>;>68B5;L=>5 ?A8E>;>38G5A:>5 2<5H0B5;LAB2> C ;N459 8A?>;L7C5BAO ?@8 ;5G5=88 
A;01>040?B82=>9 1>;8 (Finan & Garland 2015, Hanssen et al. 2017). %CI5AB2C5B, E>BO 8 
=54>:070==0O, 2>7<>6=>ABL B>3>, GB>, =0?@8<5@, >1>30I5=85 A@54K >18B0=8O :>H5: 2 
?><5I5=88 8 >15A?5G5=85 =>2>3> ?>;>68B5;L=>3> >?KB0 4;O A>10: <>3CB A?>A>1AB2>20BL 
C<5=LH5=8N 1>;8. 

%;54C5B >B<5B8BL, GB> B5@<8=>;>38O, :0A0NI0OAO 1;03>?>;CG8O 682>B=KE, :0G5AB20 687=8 
(QoL) 8 :0G5AB20 687=8, A2O70==>3> A> 74>@>2L5< (HRQoL), =5 >?@545;5=0 548=>>1@07=> 2 
;8B5@0BC@5, E>BO 2A5 >=8 >B=>AOBAO : >F5=:5 =01;N40B5;O<8 AC1J5:B82=>3> 8 ;8G=>3> >?KB0 
682>B=>3> 2 40==K9 <><5=B 8;8 =0 ?@>BO65=88 2A59 53> 687=8. � MB>< 4>:C<5=B5 
1;03>?>;CG85 682>B=KE >B=>A8BAO : B5:CI5<C A>AB>O=8N, 2 :>B>@>< =0E>48BAO 682>B=>5, ?@8 
@0AA<>B@5=88 53> D878G5A:>3> 8 ?A8E8G5A:>3> A>AB>O=8O 8 >B=>H5=89 A D878G5A:>9 8 
A>F80;L=>9 A@54>9. �0G5AB2> 687=8 >B=>A8BAO :> 2A5< 0A?5:B0< 687=8 682>B=>3>, :>B>@K5 
C;CGH0NB 8;8 CEC4H0NB MBC 687=L 4;O MB>3> 682>B=>3> (Belshaw & Yeates 2018). �0G5AB2> 
687=8, A2O70==>5 A> 74>@>2L5<, >B=>A8BAO : 2;8O=8N A?5F8D8G5A:8E =0@CH5=89 74>@>2LO =0 
:0G5AB2> 687=8.  
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1.4 $�%#"�!���!�� � "*�!�� "%&$"� �"�� ' �",�� 

"AB@0O 1>;L O2;O5BAO @57C;LB0B>< B@02<0B8G5A:>3>, E8@C@38G5A:>3>, <548F8=A:>3> 8;8 
8=D5:F8>==>3> A>1KB8O, :>B>@>5 =0G8=05BAO 2=570?=> 8 8<55B >68405<CN 
?@>4>;68B5;L=>ABL, A2O70==CN A 53> BO65ABLN. "AB@CN 1>;L >1KG=> <>6=> >1;53G8BL 
?@028;L=K< 2K1>@>< >1571>;820NI8E ?@5?0@0B>2, G0I5 2A53> >?8>84>2, =5AB5@>84=KE 
?@>B82>2>A?0;8B5;L=KE ?@5?0@0B>2 (!#�#) 8 <5B>4>2 <5AB=>9 0=5AB5788. �>340 >?5@0F8O 
O2;O5BAO ?;0=>2>9, 0=0;L35B8:8 22>4OB ?5@54 ?@>F54C@>9 (?@>D8;0:B8G5A:0O 0=0;L3578O). 
#>A;5 B@02<K ;5G5=85 4>;6=> 1KBL =0G0B> :0: <>6=> A:>@55. �>;L A;54C5B >F5=820BL A 
8A?>;L7>20=85< ?@>25@5==KE H:0; 1>;8/A8AB5< >F5=:8/8=AB@C<5=B>2. 

�>H:8, :>B>@K5 ?5@5=5A;8 B@02<C 8;8 >?5@0F8N, 4>;6=K =0E>48BLAO ?>4 ?@8AB0;L=K< 
=01;N45=85<, 8 ;5G5=85 1>;8 A;54C5B =0G8=0BL =570<54;8B5;L=> 2> 871560=85 55 CA8;5=8O. 
�5G5=85 4>;6=> ?@>4>;60BLAO 4> B5E ?>@, ?>:0 =5 C<5=LH8BAO >AB@K9 2>A?0;8B5;L=K9 >B25B. 
�=B5=A82=>ABL 8 ?@>4>;68B5;L=>ABL 2>A?0;8B5;L=>3> >B25B0 >?@545;O5BAO AB5?5=LN B@02<K. 
#;0= 0=0;L35788 (2K1>@ ;5:0@AB2 8 =5D0@<0:>;>38G5A:8E 2<5H0B5;LAB2 8 ?@>4>;68B5;L=>ABL 
;5G5=8O) 4>;65= 1KBL 8=48284C0;L=K<.  

$57C;LB0BK =59@>M=4>:@8==KE 8AA;54>20=89, >?@545;ONI8E :>=F5=B@0F88 15B0-M=4>@D8=0, 
:0B5E>;0<8=0 8 :>@B87>;0 2 ?;07<5, :>@@5;8@>20;8 A >AB@>9 1>;LN C :>H5:; >4=0:> =0 =8E 
B0:65 2;8ONB 4@C385 D0:B>@K, B0:85 :0: 15A?>:>9AB2>, AB@5AA, AB@0E 8 ;5:0@AB25==K5 
?@5?0@0BK (Cambridge et al. 2000). !0 >1J5:B82=K5 ?>:070B5;8, B0:85 :0: 0@B5@80;L=>5 
402;5=85, G0AB>B0 A5@45G=KE A>:@0I5=89 8 G0AB>B0 4KE0=8O, 2;8O5B AB@5AA, 8 =0 =8E =5 A;54C5B 
?>;030BLAO :0: =0 548=AB25==K5 ?>:070B5;8 1>;8 (Quimby et al. 2011). � =0AB>OI55 2@5<O 
?@87=0=>, GB> ?> 40==K< =01;N45=8O 70 ?>2545=85<, ?>70 B5;0 8 <8<8:0 A =081>;LH59 
25@>OB=>ABLN BFD4:4RF E?B:AO= BCOF 5B?<, C9D9:<649@O= :<6BFAO@. %CI5AB2CNB 
<=>3><5@=K5 :><18=8@>20==K5 H:0;K 1>;8 4;O >F5=:8 ?>A;5>?5@0F8>==>9 1>;8 C :>H5:, 
2:;NG0O <=>3><5@=CN H:0;C >F5=:8 1>;8 C :>H5: UNESP-Botucatu 3 :>@>B:0O D>@<0 (UFEPS-

SF) (Belli et al. 2021, Luna et al. 2022) (A<. https://animalpain.org/en/home-en/) 8 :><18=8@>20==CN 
H:0;C >F5=:8 1>;8 C :>H5: �;073> (CMPS-Feline) (Reid et al. 2017) (&01;8F0 4). 1B8 
8=AB@C<5=BK B@51CNB 2708<>459AB28O A ?0F85=B><, GB> =5 2A5340 2>7<>6=> (=0?@8<5@, 
=5?@8@CG5==K5 8 =5A>F80;878@>20==K5 :>H:8); >4=0:> <=>385 :><?>=5=BK B0:8E H:0; <>3CB 
1KBL 8A?>;L7>20=K 4;O >F5=:8 1>;8 C ?@54AB028B5;59 MB8E ?>?C;OF89. #@54AB02;O5BAO, GB> 
<8<8:C, E0@0:B5@=CN 4;O 1>;8, 45<>=AB@8@CNB 2A5 <;5:>?8B0NI85, 2:;NG0O :>H5:, GB> 
?@8405B F5==>AB8 H:0;0< 284>A?5F8D8G=>9 <8<8:8 (Evangelista et al. 2021). ,:0;0 <8<8:8 
:>H5: Feline Grimace Scale© 1K;0 @07@01>B0=0 4;O :>H5: 8 E>@>H> :>@@5;8@C5B A 
<=>3><5@=K<8 :><18=8@>20==K<8 H:0;0<8; MB> 4>AB>25@=K9, =0456=K9, F5==K9 
8=AB@C<5=B, ?@8<5=O5<K9 4;O 1KAB@>9 >F5=:8 @07;8G=KE B8?>2 1>;8 8 :>340 2708<>459AB285 
A :>H:>9 =52>7<>6=> (Evangelista et al. 2019, Evangelista et al. 2020, Watanabe et al. 2020a) (A<. 
https://www.felinegrimacescale.com/) ($8A. 7). %CI5AB2CNB 2A5AB>@>==85 >17>@K 4>ABC?=KE 2 
=0AB>OI55 2@5<O 8=AB@C<5=B>2 8 8E :;8=8G5A:>3> ?@8<5=5=8O, 2:;NG0O :>=A5=ACA=K5 
@5:><5=40F88  564C=0@>4=>3> >1I5AB20 <548F8=K :>H5: 2022 3>40 ?> ;5G5=8N >AB@>9 1>;8 
C :>H5: (Steagall & Monteiro 2019, Steagall 2020, Steagall et al. 2022). 

 

  

https://animalpain.org/en/home-en/
https://www.felinegrimacescale.com/


18 
$C:>2>4AB2> ?> @0A?>7=020=8N, >F5=:5 8 ;5G5=8N 1>;8 WSAVA 2022 3. #5@52>4 A 0=3;89A:>3> O7K:0 

 

&45?<J4 4. �=AB@C<5=BK, 8A?>;L7C5<K5 4;O >F5=:8 >AB@>9 1>;8 C :>H5:  
 
�AEFDG@9A
F 

&<C %BEFBSA<9 �B@@9AF4D<< %EO?>< 

,>4?4 
@<@<>< 
>BL9> 
(FGS) † 

 8<8:0 �N10O 
E8@C@38G5A:0O 8;8 
<548F8=A:0O 1>;L, 
2:;NG0O :>H5: A 
701>;520=8O<8 
?>;>AB8 @B0 8 B5E, 
:>B>@K5 
?5@5=5A;8 
M:AB@0:F8N 7C1>2 

�K;0 BI0B5;L=> 87CG5=0 8 >4>1@5=0.  
!0456=0 4;O 8A?>;L7>20=8O 25B5@8=0@0<8 
2@0G0<8, ABC45=B0<8, 
B5E=8:0<8/0AA8AB5=B0<8 8 ;8F0<8, 
>ACI5AB2;ONI8<8 CE>4 70 :>H:0<8. 
%>AB>8B 87 5 ?C=:B>2, :>B>@K5 
>F5=820NBAO >B 0 4> 2.  0:A8<0;L=K9 
10;; 3 10. #>@>3>2K5 ?>:070=8O 4;O 
M:AB@5==>9 0=0;L35788: ≥ 4/10 ‡ 
�>ABC?=> ?> 04@5AC: 
http://www.felinegrimacescale.com 
&елеDо==ое пD8ло6е=8е доEтуп=о длO iOs 8 
Android =4 4=7л89Eко<, DD4=Fу7Eко< 8 
8Eп4=Eко< O7Oк4E  

(Evangelista et 

al., 2019, 

Evangelista et 

al., 2020, 

Watanabe et al., 

2020, 

Evangelista and 

Steagall, 2021) 

,>4?4 
5B?< 

>BL9> 

Unesp-

Botucatu 

(UFEPS-

SF) † 

#>2545=85 
8 
2K@065=85 
<>@4K 

�N10O 
E8@C@38G5A:0O 8;8 
<548F8=A:0O 1>;L 

,:0;0 1K;0 BI0B5;L=> 87CG5=0 8 >4>1@5=0 
=0 2>AL<8 O7K:0E 2 4>?>;=5=85 : 
0=3;89A:><C (:8B09A:89, 0=3;89A:89, 
D@0=FC7A:89, =5<5F:89, 8B0;LO=A:89, 
O?>=A:89, ?>@BC30;LA:89 8 8A?0=A:89). 
%0<0O ?>A;54=OO 25@A8O (:@0B:0O D>@<0) 
2:;NG05B 4 M;5<5=B0, :064K9 87 :>B>@KE 
>F5=8205BAO >B 0 4> 3.  0:A8<0;L=K9 10;; 
12. #>@>3>20O H:0;0 M:AB@5==>9 
0=0;L35788: 
 ≥ 4/12 ‡ 

�>ABC?=> ?> 04@5AC: 
http://www.animalpain.org  

(Belli et al., 

2021, Luna et 

al., 2022, 

Brondani et al., 

2013) 

�B@5<A<-

DB64AA4S 
L>4?4 
5B?< 
�?4;7B - 
>BL>4 
(CMPS-

Feline) 

#>2545=85 8 
<8<8:0 

�N10O 
E8@C@38G5A:0O 8;8 
<548F8=A:0O 1>;L 

%@54=OO AB5?5=L >4>1@5=8O. �>ABC?=0 =0 
0=3;89A:>< 8 8A?0=A:>< O7K:0E. %>45@68B 
7 ?C=:B>2; :064K9 87 :>B>@KE 8<55B 
@07;8G=K9 480?07>= 2>7<>6=KE 10;;>2. 
 0:A8<0;L=K9 10;; 3 20. #>@>3>20O H:0;0 
M:AB@5==>9 0=0;L35788: ≥ 5/20 ‡ 
�>ABC?=0 ?> 04@5AC: 
http://www.newmetrica.com/acute-pain-

measurement/ 

(Reid et al., 

2017, Holden et 

al., 2014) 

  $5:><5=4C5BAO 4;O 8A?>;L7>20=8O =0 ?@0:B8:5, B0: :0: 8<55B 1>;55 2KA>:CN AB5?5=L =0CG=KE 4>:070B5;LAB2 
‡ �=0G5=85 H:0;K, ?@8 :>B>@>< =5>1E>48<> =07=0G8BL 0=0;L3578N 

 

 

http://www.felinegrimacescale.com/
http://www.animalpain.org/
http://www.newmetrica.com/acute-pain-measurement/
http://www.newmetrica.com/acute-pain-measurement/
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$<EGAB> 7.  
,:0;0 <8<8:8 :>H5:© (FGS) O2;O5BAO 8=AB@C<5=B>< >F5=:8 >AB@>9 1>;8 C :>H5: =0 >A=>25 
87<5=5=89 2 <8<8G5A:8E 2K@065=8OE <>@4K. #OBL 1;>:>2 459AB289 (AU) (?>;>65=85 CE0, 
A>:@0I5=85 <KHF >@18BK, =0?@O65==>5 2K@065=85 <>@4K, 87<5=5=85 ?>;>65=8O CA>2 8 3>;>2K) 
8=48284C0;L=> >F5=820NBAO >B 0 4> 2. "1I89 10;; FGS 3 MB> AC<<0 10;;>2 2A5E 1;>:>2 459AB28O. 
 0:A8<0;L=> 2>7<>6=K9 10;; 3 10. !0?@8<5@, :>H:0 A;520 =01@0;0 0 4;O :064>3> AU A >1I8< 
10;;>< FGS 0; �>H:0 A?@020 =01@0;0 2 4;O :064>3> AU A >1I8< 10;;>< FGS 10. %C<<0 
?>;CG5==KE :>H:0<8 10;;>2 ≥4/10, 25@>OB=>, C:07K205B =0 =0;8G85 1>;8 8 B@51C5B 22545=8O 
M:AB@5==>9 0=0;L35788 (B.5. O2;O5BAO ?>@>3>2K< 7=0G5=85< 4;O ?@>2545=8O M:AB@5==>9 
0=0;L35788). #@8;>65=85 FGS ACI5AB2C5B 2 A2>1>4=>< 4>ABC?5 4;O B5;5D>=>2 Android 8 iOS =0 
0=3;89A:><, D@0=FC7A:>< 8 8A?0=A:>< O7K:0E 8 >15A?5G8205B >F5=:C 1>;8 2 @50;L=>< 2@5<5=8. 
�7 ;8G=>3> 0@E820 #0C;> %B830;;0 (Paulo Steagall). 
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#D4>F<K9E>4S BJ9A>4 < D4ECB;A464A<9 BEFDB= 5B?< 

'G8BK209B5 B8?, 0=0B><8G5A:CN ;>:0;870F8N 8 ?@>4>;68B5;L=>ABL >?5@0F88 8;8 B@02<K, 
>1AB0=>2:C, 8=48284C0;L=K5 @07;8G8O, :;8=8G5A:>5 A>AB>O=85, 2>7@0AB 8 A>AB>O=85 74>@>2LO 
(�@57:0 1). �06=> 8<5BL 8=D>@<0F8N > =>@<0;L=>< ?>2545=88 :>H:8, ?>A:>;L:C 87<5=5=8O 2 
?>2545=88 ?> A@02=5=8N A 8AE>4=K< B8?>< 8 ?@>O2;5=85 =>2>3> ?>2545=8O (@0=55 
4@C65;N1=K9 :>B AB0=>28BAO 03@5AA82=K<, ?@OG5BAO 8;8 ?KB05BAO C1560BL) <>3CB 40BL 
?>;57=K5 ?>4A:07:8. !5:>B>@K5 :>H:8 <>3CB 2=5H=5 =5 ?@>O2;OBL ?>2545=8O, 
A2845B5;LAB2CNI53> > 1>;8, >A>15==> 2 ?@8ACBAB288 ;N459, 4@C38E 682>B=KE 8;8 2 
AB@5AA>2KE A8BC0F8OE. 

�D9;>4 1. #>H03>20O ?@0:B8G5A:0O >F5=:0 8 @0A?>7=020=85 >AB@>9 1>;8 C :>H5: 8 A>10: 

 

  

1. !01;N409B5 70 682>B=K< =0 @0AAB>O=88, :>340 >=> =0E>48BAO 2 :;5B:5 / =0 ;560=:5 
/ 2 2>;L5@5 (>F5=8B5 ?>7C, <8<8:C, 2=8<0=85 : @0=5, 8=B5@5A : >:@C60NI59 A@545, 
>F5=8B5 B8? 2>:0;870F88 8;8 >B<5BLB5 55 >BACBAB285; &01;8F0 5). �A;8 682>B=>5 
A?8B 2 O2=> C4>1=><, @0AA;01;5==>< ?>;>65=88 B5;0, =5 15A?>:>9B5 53>. 

2. #>4E>48B5 : 682>B=><C B8E> 8 >B:@K209B5 :;5B:C/2>;L5@, =01;N40O 70 @50:F859 
682>B=>3>. 

3. �708<>459AB2C9B5 A 682>B=K<, =07K20O 53> ?> 8<5=8 ;0A:>2K< 3>;>A><, 3;04O 
8/8;8 83@0O A =8<, ?@8 MB>< =01;N40O 70 53> @50:F859. �A;8 682>B=>5 =5 ?@>O2;O5B 
8=B5@5A0 : >1I5=8N, =5 ?@8=C6409B5 53> 8 ?@54>AB02LB5 ?@>AB@0=AB2> 4;O <0=52@0. 

4. �>340 2K C65 :>A=C;8AL 682>B=>3>, ?@8 =0;8G88 2>7<>6=>AB8 A428=LB5 @C:C 
1;865 : 1>;57=5==>9 >1;0AB8. %=0G0;0 ?>?KB09B5AL ?@8:>A=CBLAO : =59, 0 70B5< 
>AB>@>6=> =04028BL. #@5:@0B8B5 ?@81;860BLAO, ?@8:0A0BLAO 8;8 =0402;820BL, :0: 
B>;L:> 682>B=>5 ?@>O28B ?>2545=G5A:CN @50:F8N (=0?@8<5@, >1;87K20=85 3C1, 
A3;0BK20=85, ?>2>@>B 3>;>2K : 20H59 @C:5, 274@03820=85, >1>@>=8B5;L=>5 
?>2545=85, @KG0=85, :;0F0=85 7C10<8, ?>?KB:0 C:CA0, 60;>1=K5 72C:8). 

5. �A?>;L7C9B5 H:0;C >F5=:8 1>;8, GB>1K >?@545;8BL C@>25=L 1>;8 682>B=>3> =0 
>A=>25 20H8E =01;N45=89. 
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 <@<>4 < CB;O 

#>A;5 CA?5H=>9 0=0;L35B8G5A:>9 B5@0?88 :>H:8, GC2AB2CNI85 A51O :><D>@B=>, 4>;6=K 
45<>=AB@8@>20BL =>@<0;L=CN <8<8:C, ?>7K 8 0:B82=>ABL (@8A. 8 8 9). ' :>H5:, 8A?KBK20NI8E 
1>;L, <8<8:0 8 ?>7K <>3CB 1KBL 87<5=5=K (B01;8F0 5 8 @8A. 10). 

 

$<EGAB> 8. 
#@8<5@K =>@<0;L=KE ?>7 8 <8<8:8 C :>H5:, =5 8A?KBK20NI8E 1>;L. (>B> 87 ;8G=>3> 0@E820 
,59;K $>15@BA>= (Sheilah Robertson). 

 

$<EGAB> 9. 
#>2545=85, A2O70==>5 A 1>;LN, O2;O5BAO 284>A?5F8D8G=K<. 0) !>@<0;L=>5 ?>2545=85 :>H:8, 
?>BO3820NI59AO ?>A;5 >B4KE0. �A;8 :>H:0 ?>BO38205BAO ?>A;5 >?5@0F88 =0 1@NH=>9 ?>;>AB8, 
MB> C:07K205B =0 B>, GB> :>H:0 GC2AB2C5B A51O :><D>@B=> 8 =5 8A?KBK205B 1>;8. �>H:8 A 
014><8=0;L=>9 1>;LN >1KG=> 3>@1OBAO (@8A. 10) b) �=><0;L=>5 ?>2545=85 A>10:8 A 
?>A;5>?5@0F8>==>9 014><8=0;L=>9 1>;LN («?>70 <>;8B2K»). %;54C5B >B<5B8BL, GB> A>10:8 B0:65 
?>BO3820NBAO ?>A;5 >B4KE0, :0: :>H:8. "4=0:> 2 MB>< A;CG05 A>10:0 =5 ?>BO38205BAO, 0 ?@8=8<05B 
?>;>65=85, C<5=LH0NI55 1>;L 2 682>B5. 1B0 ?>70 B0:65 <>65B =01;N40BLAO C A>10: A 1>;LN 2 
?8I52>45. (>B> 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah Robertson). 
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&45?<J4 5. #>2545=G5A:85 87<5=5=8O, A2O70==K5 A >AB@>9 1>;LN C :>H5: 8 A>10: 

�BL>< %B54>< 

" �7<5=5=8O 2 <8<8:5 (@8AC=>: 7) 
" �7<5=5=85 ?>7K 8;8 ?>;>65=8O B5;0 
(@8AC=>: 10) 
" %=865=85 0:B82=>AB8 8/8;8 83@82>AB8 

" %=865=85 8=B5@5A0 : >:@C60NI59 
>1AB0=>2:5 
" %=865=85 3>B>2=>AB8 : 2708<>459AB28N 

" %=865=85 0??5B8B0 
" !5=>@<0;L=0O ?>E>4:0 8;8 ?5@5<8=0=85 A 
;0?K =0 ;0?C 
" %845=85 8;8 ;560=85 2 =5B8?8G=KE 
?>;>65=8OE (<>65B >B@060BL 48A:><D>@B 8 
>15@530=85 ?>2@5645==>9 >1;0AB8) 
"  >;G0;82>ABL, AB@5<;5=85 A?@OB0BLAO 
" ,8?5=85, @KG0=85 8;8 A2O70==0O A> 
AB@0E>< 03@5AA82=>ABL 
" �=8<0=85 : >?@545;5==>9 >1;0AB8 B5;0 (2 
?@545;0E E8@C@38G5A:>9 @0=K) 
" "E@0==>5 ?>2545=85 
" #@5:@0I5=85 2K;87K20=8O (8;8 CA8;5==>5 
2K;87K20=85 >4=>3> :>=:@5B=>3> CG0AB:0) 
" #>45@3820=85 E2>AB><  
" %3>@1;5==>5 ?>;>65=85 8/8;8 
=0?@O65==K9 682>B   
" &@C4=>AB8 A 70E20B>< ?8I8 8 ?>2KH5==>5 
2AB@OE820=85 3>;>2>9 2> 2@5<O :>@<;5=8O‡ 
" �5?@5AA8O 8 =5?>4286=>ABL; :065BAO 
=0?@O65==K< 8 >BAB@0=5==K< >B 
>:@C60NI59 >1AB0=>2:8§ 

" �7<5=5=85 ?>7K 8;8 ?>;>65=8O B5;0 
(@8AC=>: 14) 
" %=865=85 0:B82=>AB8 8/8;8 83@82>AB8 

" %=865=85 8=B5@5A0 : >:@C60NI59 
>1AB0=>2:5 
" %=865=85 3>B>2=>AB8 : 2708<>459AB28N 

" %=865=85 0??5B8B0 
" !5=>@<0;L=0O ?>E>4:0 8;8 ?5@5<8=0=85 A 
;0?K =0 ;0?C 
" %845=85 8;8 ;560=85 2 =5B8?8G=KE 
?>;>65=8OE (<>65B >B@060BL 48A:><D>@B 8 
>15@530=85 ?>2@5645==>9 >1;0AB8) 
" �7<5=5=85 ?>2545=8O 
" �>:0;870F8O (2>9, 60;>1=K5 72C:8) 
" !565;0=85 42830BLAO 
" �=8<0=85 : >?@545;5==>9 >1;0AB8 B5;0 (2 
?@545;0E E8@C@38G5A:>9 @0=K) 
" �7<5=5==0O @50:F8O =0 ?@8:>A=>25=85 8;8 
=56=CN ?0;L?0F8N 1>;57=5==>9 >1;0AB8 

" #@8=OB85 ?>;>65=89 4;O >1;53G5=8O 1>;8 2 
682>B5, B0:8E :0: «?>70 <>;8B2K» (@8A. 14) 
8;8 2KBO3820=85 :>=5G=>AB59 8 BC;>28I0 2 
?>;>65=88 ;560 =0 1>:C 8;8 =0 A?8=5  
" �5?@5AA8O 8 =5?>4286=>ABL; :065BAO 
=0?@O65==K< 8 >BAB@0=5==K< >B 
>:@C60NI59 >1AB0=>2:8§ 

  !01;N405BAO ?@8 014><8=0;L=>9 1>;8, 2K720==>9 E8@C@38G5A:8< 2<5H0B5;LAB2>< 8;8 701>;520=85< 

‡ "B<5G05BAO C :>H5:, 8A?KBK20NI8E 1>;L ?>A;5 C40;5=8O =5A:>;L:8E 7C1>2 
§ "B<5G05BAO ?@8 A8;L=>9 1>;8 
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$<EGAB> 10.  
#@8<5@K :>H5:, ?@>O2;ONI8E ?@87=0:8 >AB@>9 1>;8 A 87<5=5=8O<8 ?>;>65=8O B5;0 8 <8<8:8. 
�N48, =5 7=0NI85 > A2O70==>< A 1>;LN ?>2545=88 :>H5:, <>3CB >H81>G=> 4C<0BL, GB> MB8 :>H:8 
>B4KE0NB («?@8B2>@=K9 A>=»). �A5 :>H:8 =0 MB8E 87>1@065=8OE ?>;CG8;8 M:AB@5==CN 
0=0;L3578N. a) �>B A 1>;LN ?>A;5 >@B>?548G5A:>9 >?5@0F88 A >F5=:>9 ?> H:0;5 <8<8:8 :>H5: 
Feline Grimace Scale © (FGS) 8/10. 1) �>H:0 A A8;L=>9 1>;LN ?>A;5 AB5@=>B><88. 1B0 :>H:0 1K;0 
?>402;5=0, =5>E>B=> 42830;0AL 8 =5 >1@0I0;0 2=8<0=8O =0 >:@C60NICN >1AB0=>2:C. #>;>65=85 
B5;0 1K;> =0?@O65==K<, 0 ?>:070B5;8 FGS A>AB02;O;8 8/10. �) �>H:0 A 014><8=0;L=>9 1>;LN, =5 
8=B5@5ACNI0OAO >:@C60NI8<. d) �>H:0 A ?>A;5>?5@0F8>==>9 1>;LN ?>A;5 
>20@8>38AB5@M:B><88. �>H:0 1K;0 ?>402;5=0, =5>E>B=> 42830;0AL, =5 8=B5@5A>20;0AL 
>:@C60NI59 >1AB0=>2:>9. "=0 A845;0, A3>@182H8AL, ?@8IC@82 3;070 8 >?CAB82 3>;>2C. (>B>(a) 

8 (c) 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah Robertson). (>B> (b) 8 (d) ?@82545=K 87 Steagall 
et al. (2022). 
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�<EHBD<S CB ED46A9A<R E 5B?PR 

 5B0=8O, 15A?>:>9AB2> 8 =5?@5@K2=0O 0:B82=>ABL <>3CB 1KBL ?@87=0:0<8 A8;L=>9 1>;8 C 
:>H5:. "4=0:> >=8 B0:65 <>3CB 1KBL A2O70=K A 48AD>@859. �5 =0;8G85 >1KG=> >3@0=8G5=> 
@0==8< ?>A;5>?5@0F8>==K< ?5@8>4>< (20-30 <8=) 8 A2O70=> A =5=04;560I8< 
?>AB0=5AB57>;>38G5A:8< 8AE>4>< 8=30;OF8>==>9 0=5AB5788, 22545=8O :5B0<8=0 8/8;8 
8A?>;L7>20=8O 2KA>:8E 4>7 >?8>84>2. +B>1K >B;8G8BL >4=> >B 4@C3>3>, <>6=> 225AB8 
0=0;L35B8:8. %=865=85 =01;N405<KE :;8=8G5A:8E ?@87=0:>2 3>2>@8B > B><, GB> ?0F85=B 
8A?KBK20; 1>;L. 'EC4H5=85 :;8=8G5A:8E ?@87=0:>2 3>2>@8B > B><, GB> C ?0F85=B0 1K;0 
48AD>@8O, 8 A;54C5B 22>48BL @525@A82=K9 D0@<0:>;>38G5A:89 035=B 8;8 A540B82=K5 A@54AB20. 
�A;8 22>4OB >?8>84=K5 0=B03>=8ABK (=0?@8<5@, =0;>:A>=), 0=0;L3578@CNI55 459AB285 B0:65 
<>65B 1KBL CAB@0=5=>, 8 ?0F85=B0 A;54C5B BI0B5;L=> :>=B@>;8@>20BL =0 =0;8G85 ?@87=0:>2 
1>;8 (Steagall & Monteiro 2019). 

%DB>< CDB6989A<S BJ9AB> 

� 8450;5 A>AB>O=85 :>H:8 A;54C5B >F5=8BL 4> >?5@0F88 A 8A?>;L7>20=85< >4=>3> 87 
2KH5C?><O=CBKE ?@>25@5==KE 8=AB@C<5=B>2 4;O >?@545;5=8O 8AE>4=>3> B8?0 ?>2545=8O 
(@8A. 11); ?>2545=85 :>H:8 <>65B 2;8OBL =0 >F5=:C 1>;8, ?>MB><C 206=> >BA;56820BL 
87<5=5=8O, 0 =5 D0:B8G5A:85 >F5=:8 2 10;;0E (Buisman et al. 2017). 

$<EGAB> 11.  
"F5=:0 1>;8 4>;6=0 2K?>;=OBLAO ?5@54 >?5@0F859 4;O A@02=5=8O A ?>A;5>?5@0F8>==K< 
?>2545=85<. 0) �>H:0 ?5@54 AB><0B>;>38G5A:>9 ?@>F54C@>9 A 10;;0<8 ?> H:0;5 FGS 2/10. 1) &0 
65 A0<0O :>H:0 ?>A;5 M:AB@0:F88 7C1>2 (1 G0A ?>A;5 M:ABC10F88) A 10;;0<8 ?> H:0;5 FGS 9/10. 

(>B> 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah Robertson). 

%540F8O 8 =5:>B>@K5 ?@5?0@0BK 4;O 0=5AB5788 <>3CB <5H0BL >F5=:5 2 @0==5< 
?>A;5>?5@0F8>==>< ?5@8>45 (Buisman et al. 2016); ?>MB><C, 25@>OB=>, E>@>H8< 2@5<5=5< 4;O 
=0G0;0 O2;O5BAO <><5=B, :>340 :>H:0 =0E>48BAO 2 AB5@=0;L=>< ?>;>65=88 8 >@85=B8@C5BAO 2 
>:@C60NI59 >1AB0=>2:5. �AA;54>20=8O 2KO28;8, GB> ?>A;5>?5@0F8>==0O 1>;L 2>7=8:05B C65 
G5@57 30 <8=CB 8 A>E@0=O5BAO ?@8<5@=> 6-8 G0A>2 ?>A;5 >20@8>38AB5@M:B><88. �>H5: =5 
A;54C5B 1C48BL 4;O ?@>25@:8 1>;52>3> AB0BCA0; >B4KE 8 A>= O2;ONBAO E>@>H8<8 ?@87=0:0<8 
:><D>@B0, => =5>1E>48<> C1548BLAO, GB> :>B >B4KE05B 8;8 A?8B 2 =>@<0;L=>9 ?>75 
(@0AA;01;5==>9 8;8 A25@=C2H8AL :;C1:><) (@8AC=>: 12). � =5:>B>@KE A;CG0OE :>H:8 >AB0NBAO 
<0:A8<0;L=> =5?>4286=K<8, ?>B><C GB> >=8 1>OBAO 8;8 8< A;8H:>< 1>;L=> H525;8BLAO, 0 
=5:>B>@K5 :>H:8 ?@8B2>@ONBAO A?OI8<8 ?@8 1>;8 8;8 AB@5AA5 (@8A. 10). 
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$<EGAB> 12.  
#@8<5@K :>H5:, A?OI8E 2 =>@<0;L=>< ?>;>65=88, A25@=C2H8AL :0;0G8:><. �>H:8, 
8A?KBK20NI85 1>;L, =5 A?OB 2 MB>< :><D>@B=>< ?>;>65=88. %:>@55 C =8E <>6=> C2845BL 
«?@8B2>@=K9 A>=» (A<. @8A. 10 8 11). (>B> (0) 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah 

Robertson). (>B> (b) ?@82545=> 87 Steagall & Monteiro (2018). 

1.5 $�%#"�!���!�� � "*�!�� "%&$"� �"�� ' %"��� 

"AB@0O 1>;L >1KG=> 2>7=8:05B 2 @57C;LB0B5 B@02<K, >?5@0F88, <548F8=A:8E ?@>1;5<, 
8=D5:F89 8;8 2>A?0;8B5;L=KE 701>;520=89. %B5?5=L 1>;8 <>65B 20@L8@>20BL >B 
=57=0G8B5;L=>9 4> A8;L=>9. #@>4>;68B5;L=>ABL 1>;8 <>65B 20@L8@>20BL >B =5A:>;L:8E G0A>2 
4> =5A:>;L:8E 4=59. 1DD5:B82=>5 ;5G5=85 1>;8 7028A8B >B A?>A>1=>AB8 8 >1CG5=8O 
25B5@8=0@=KE A?5F80;8AB>2 4>AB>25@=> @0A?>7=020BL 8 >F5=820BL 1>;L. �>340 A>10:C 
2K?8AK20NB 87 AB0F8>=0@0, ;8F0<, >ACI5AB2;ONI8< CE>4, A;54C5B 4020BL @5:><5=40F88 
>B=>A8B5;L=> ?@87=0:>2 1>;8 8 A?>A>1>2 55 ;5G5=8O. �=0;L35B8:8 =5>1E>48<> =07=0G0BL 
=04;560I8< >1@07><. 

"1J5:B82=K5 ?>:070B5;8, 2:;NG0O G0AB>BC A5@45G=KE A>:@0I5=89, 0@B5@80;L=>5 402;5=85 8 
C@>2=8 :>@B87>;0 8 :0B5E>;0<8=>2 2 ?;07<5, 1K;8 A2O70=K C A>10: A >AB@>9 1>;LN (Hansen et 

al. 1997).
 "4=0:> >=8 =5=0456=K, ?>B><C GB> =0 D878>;>38G5A:85 ?0@0<5B@K 2;8ONB AB@5AA, 

AB@0E, 15A?>:>9AB2> 8 ?@5?0@0BK 4;O 0=5AB5788. &0:8< >1@07><, >F5=:0 1>;8 ?@5645 2A53> 
AC1J5:B82=0 8 >A=>20=0 =0 ?>2545=G5A:8E ?@87=0:0E (@8A. 13 8 B01;8F0 5). 
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$<EGAB> 13.  
#@8<5@K =>@<0;L=>3> ?>;>65=8O B5;0 C A>10:, =5 8A?KBK20NI8E 1>;8. (>B> 87 ;8G=>3> 0@E820 
#0C;> %B830;;0 (Paulo Steagall). 

#D4>F<K9E>4S BJ9A>4 < D4ECB;A464A<9 BEFDB= 5B?< 

#>2545=G5A:>5 ?@>O2;5=85 1>;8 O2;O5BAO 284>A?5F8D8G=K< (@8A. 9) 8 7028A8B >B 2>7@0AB0, 
?>@>4K, ?>2545=8O, B8?0 8 ?@>4>;68B5;L=>AB8 1>;8, :;8=8G5A:>3> A>AB>O=8O 8 =0;8G8O 
4>?>;=8B5;L=KE AB@5AA>@>2, B0:8E :0: 15A?>:>9AB2> 8;8 AB@0E. �7=C@ONI55 701>;520=85 
<>65B 7=0G8B5;L=> C<5=LH8BL 480?07>= ?>2545=G5A:8E ?>:070B5;59 1>;8, :>B>@K5 682>B=>5 
?@>O2;O5B 2 =>@<5 (=0?@8<5@, A>10:8 <>3CB =5 ?>4020BL 3>;>A 8 =5>E>B=> 42830NBAO, GB>1K 
1>;L =5 CA8;820;0AL). #>MB><C ?@8 >F5=:5 1>;8 C A>10:8 A;54C5B CG8BK20BL @O4 D0:B>@>2, 
2:;NG0O B8?, 0=0B><8G5A:>5 <5AB>?>;>65=85 8 ?@>4>;68B5;L=>ABL >?5@0F88, :;8=8G5A:CN 
?@>1;5<C 8;8 BO65ABL B@02<K. #>;57=> 7=0BL ?>2545=85 A>10:8 2 =>@<5, ?>A:>;L:C 87<5=5=8O 
2 ?>2545=88 O2;ONBAO 206=K< A@54AB2>< >F5=:8 1>;8 (@8AC=:8 9 8 14). !0?@8<5@, A>10:0, 
:>B>@0O 4> >?5@0F88 1K;0 25A5;>9, => 1>;LH5 =5 E>G5B 83@0BL G5@57 <=>3> G0A>2 ?>A;5 
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>?5@0F88 (:>340 =>@<0;L=>5 ?>2545=85 4>;6=> 1K;> 2>AAB0=>28BLAO), 2>7<>6=>, 8A?KBK205B 
1>;L. �7<5=5=8O 2 <8<8:5, 2K720==K5 1>;LN, C A>10: 5I5 =5 704>:C<5=B8@>20=K, =>, 25@>OB=>, 
ACI5AB2CNB. 

 

$<EGAB> 14.  
%>10:8 2 ?>70E, A2845B5;LAB2CNI8E >1 014><8=0;L=>9 1>;8 ?>A;5 >?5@0F88 =0 1@NH=>9 
?>;>AB8. (0) 1B0 A>10:0 AB>O;0 A >B2545==K<8 :0C40;L=> B07>2K<8 :>=5G=>ABO<8 8 ?>AB>O==> 8E 
=0?@O30;0, =5A<>B@O =0 B> GB>, A>10:0 1K;0 4@C65;N1=>9 8 B5@?5;82>9, ?@8 0::C@0B=>9 
?0;L?0F88 >1;0AB8 @07@570 >=0 274@03820;0. "F5=:0 ?> :><18=8@>20==>9 H:0;5 1>;8 �;073> 
A>AB02;O;0 9/24 10;;>2, GB> C:07K20;> =0 =5>1E>48<>ABL M:AB@5==>9 0=0;L35788. �) 1B0 A>10:0 
25;0 A51O 15A?>:>9=> 8 G5@54>20;0 «?>7C <>;8B2K» 8 ?>;>65=85 ;560 =0 1>:C A 2KBO=CBK<8 
B07>2K<8 :>=5G=>ABO<8. (c) 1B0 A>10:0 ;560;0 =0 682>B5 8 A3810;0 8 @073810;0 B07>2K5 
:>=5G=>AB8 87-70 48A:><D>@B0 2 682>B5. d) 1B0 A>10:0 ?@8=8<0;0 «?>7C <>;8B2K», GB>1K 
C<5=LH8BL 1>;L 2 682>B5. (>B> (a), (b) 8 (c) 87 ;8G=>3> 0@E820 #0C;> %B830;;0 (Paulo Steagall). 

(>B> (d) 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah Robertson). 

#DBFB>B? BJ9A>< 5B?< 

$0A?>7=020=85 >AB@>9 1>;8 >A=>20=> =0 @CB8==>9 >F5=:5 =0;8G8O ?@87=0:>2 1>;8 C A>10:. 1B8 
?@87=0:8 ;CGH5 2KO2;OBL ?@8 =01;N45=88 8 2708<>459AB288 A ?0F85=B>< =0@O4C A ?>;CG5==>9 
8=D>@<0F859 > AB0BCA5 701>;520=8O/E8@C@38G5A:>< 2<5H0B5;LAB25 8 8AB>@88 1>;57=8 
682>B=>3> (�@57:0 1). �;O 2KO2;5=8O 1>;8, >A>15==> A 8A?>;L7>20=85< A8AB5< >F5=:8 1>;8, 
@5:><5=4CNBAO ?>A;54>20B5;L=K9 :>=:@5B=K9 ?@>B>:>; 8 ?>4E>4. �8AD>@8N =5>1E>48<> 
@0AA<0B@820BL 2 A;CG0OE, :>340 ?>A;5 22545=8O >?8>84>2 2>7=8:0NB CG0I5==>5 4KE0=85, 
B>H=>B0, @2>B0 8;8 2>:0;870F8O (3;020 1.4). 

�A;8 A45;0= 2K2>4 > B><, GB> A>10:0 8A?KBK205B 1>;L, A;54C5B =5<54;5==> =0G0BL ;5G5=85 4;O 
>1;53G5=8O 1>;8. "F5=:C 1>;8 C A>10: =5>1E>48<> 2K?>;=OBL 2 =5?@5@K2=>< @568<5, ?>:0 =5 
?>O28BAO C25@5==>ABL 2 MDD5:B82=>AB8 ;5G5=8O, 8 70B5< ?>2B>@OBL :064K5 234 G0A0, 2 
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7028A8<>AB8 >B ?@>4>;68B5;L=>AB8 459AB28O 0=0;L35B8:>2. �>;L <>6=> >F5=8BL C65 G5@57 
30 <8=CB ?>A;5 M:ABC10F88 ?0F85=B0. +0AB>B0 >F5=:8 1>;8 1C45B 7028A5BL >B B8?0 8 
8=B5=A82=>AB8 1>;8, 0 B0:65 >B ?@>4>;68B5;L=>AB8 459AB28O 22>48<KE >1571>;820NI8E 
?@5?0@0B>2. 

�AEFDG@9AFO BJ9A>< 5B?< 

�=AB@C<5=BK >F5=:8 1>;8 4>;6=K 1KBL 4>AB>25@=K, =0456=K 8 GC2AB28B5;L=K : 87<5=5=8O<. 
�>;L O2;O5BAO 01AB@0:B=K< :>=F5?B><, ?>MB><C =5 ACI5AB2C5B 7>;>B>3> AB0=40@B0 55 >F5=:8, 8 
?>A:>;L:C F5;LN O2;O5BAO 87<5@5=85 0DD5:B82=>3> :><?>=5=B0 1>;8 (B> 5ABL =0A:>;L:> >=0 
GC2AB28B5;L=0 4;O A>10:8), MB> <>65B 1KBL =5?@>AB>9 7040G59. WSAVA-GPC @5:><5=4C5B 
8A?>;L7>20BL :><18=8@>20==K5 H:0;K >F5=:8 1>;8 A 70@538AB@8@>20==>9 20;848700F859 
(B01;8F0 6). #@8<5@K 2:;NG0NB A>AB02=CN H:0;C >F5=:8 1>;8 C :>H5: �;073> 8 55 :@0B:CN 
D>@<C (CMPS-SF) (Holton et al. 2001, Reid et al. 2007) < E<EF9@G BJ9A>< 5B?< (D4AJG;E>B= 
4EEBJ<4J<< 4A9EF9;<< < 4A4?P79;<< :<6BFAOI, 4A-Vet (Rialland et al. 2012), >BFBDO9 CDBEFO 6 
<ECB?P;B64A<< < EB89D:4F <AF9D4>F<6AO9 >B@CBA9AFO < CB6989AK9E><9 >4F97BD<<. CMPS-

SF O2;O5BAO 8=AB@C<5=B>< ?@8=OB8O :;8=8G5A:8E @5H5=89, 8A?>;L7C5<K< 2 A>G5B0=88 A 
:;8=8G5A:>9 >F5=:>9. "4=>2@5<5==0O A540F8O <>65B AB0BL 8A:060NI8< D0:B>@><, ?>A:>;L:C 
A>10:8 2 A>AB>O=88 3;C1>:>9 A540F88, :0: ?@028;>, ?>;CG0NB 1>;55 2KA>:89 10;; H:0;K, 
=57028A8<> >B B>3>, 8A?KBK20NB ;8 >=8 1>;L. #@8 >F5=:5 ?0F85=B>2 8 ?@8=OB88 @5H5=8O > 
=5>1E>48<>AB8 4>?>;=8B5;L=>9 0=0;L35788 A;54C5B CG8BK20BL 2;8O=85 A540F88 =0 ?>:070B5;8 
CMPS-SF.  

&45?<J4 6. �=AB@C<5=BK, 8A?>;L7C5<K5 4;O >F5=:8 >AB@>9 1>;8 C A>10: 
�AEFDG@9AF &<C %BEFBSA<9 �B@@9AF4D<< %EO?>< 

%BEF46A4S 
L>4?4 BJ9A>< 
5B?< �?4;7B - 
>BDBF>4S HBD@4 
(CMPS-SF)   

#>2545=85  �N10O 
E8@C@38G5A:0O 8;8 
A><0B8G5A:0O 1>;L 

#@>25@5=0 2 C<5@5==>9 AB5?5=8. 
�>ABC?=0 =0 0=3;89A:><, D@0=FC7A:><, 
8A?0=A:><, =5<5F:><, 8B0;LO=A:><, 
=>@256A:>< 8 H254A:>< O7K:0E. 
%>45@68B 6 ?C=:B>2; :064K9 87 
:>B>@KE 8<55B A>1AB25==K9 480?07>= 
2>7<>6=KE 10;;>2.  0:A8<0;L=K9 10;; 
A>AB02;O5B 24 (8;8 20, :>340 
=52>7<>6=> >F5=8BL A?>A>1=>ABL : 
42865=8N). 
#>@>3 4;O M:AB@5==>9 0=0;L35788: ≥6/24 
(8;8 ≥5/20, :>340 =52>7<>6=> >F5=8BL 
A?>A>1=>ABL : 42865=8N)‡ 
�>ABC?=> ?> 04@5AC: 
http://www.newmetrica.com/acute-pain-

measurement/  

(Holton et al., 

2001, Reid et 

al., 2007, 

Murrell et al., 

2008) 

%<EF9@4 BJ9A>< 
5B?< 
HD4AJG;E>B= 
4EEBJ<4J<< 
4A9EF9;<< < 
4A4?P79;<< 
:<6BFAOI (4A-

Vet) 

#>2545=85 "@B>?548G5A:0O 
E8@C@38O 

�ABL A>>1I5=8O > ?@5420@8B5;L=>9 
20;84870F88. %>AB>8B 87 6 M;5<5=B>2, 
:>B>@K5 >F5=820NBAO ?> H:0;5 >B 0 4> 
3.  0:A8<0;L=K9 10;; 3 18. #>@>3>2>3> 
7=0G5=8O =5B. 
�>ABC?=0 2 >@838=0;L=>9 AB0BL5 
(>B:@KBK9 4>ABC?): 
https://doi.org/10.1371/journal.pone.00494

80  

(Rialland et 

al., 2012) 

http://www.newmetrica.com/acute-pain-measurement/
http://www.newmetrica.com/acute-pain-measurement/
https://doi.org/10.1371/journal.pone.0049480
https://doi.org/10.1371/journal.pone.0049480
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,>4?4 BJ9A>< 
5B?< 
 9?P5GDAE>B7B 
GA<69DE<F9F4 

#>2545=85 
8 
D878>;>38
G5A:85 
40==K5 

"20@8>38AB5@-
M:B><8O 

#@5420@8B5;L=0O 20;84870F8O 
2K?>;=5=0. �:;NG05B =5A:>;L:> 
E0@0:B5@8AB8: 2 H5AB8 :0B53>@8OE, 
2:;NG0O D878>;>38G5A:85 40==K5 8 
?>2545=G5A:85 >B25BK.  0:A8<0;L=K9 
10;; 27. 
#>@>3>2>3> 7=0G5=8O =5B.  
�>ABC?=0 2 >@838=0;L=>9 AB0BL5.  

(Firth and 

Haldane, 

1999) 

  $5:><5=4C5BAO 4;O 8A?>;L7>20=8O =0 ?@0:B8:5 A CG5B>< 1>;55 2KA>:>9 AB5?5=8 4>:070==>AB8 
‡�0;;K, ?@8 :>B>@KE A;54C5B 22>48BL 0=0;L3578N 

1.6 $�%#"�!���!�� � "*�!�� )$"!�+�%�"� �"�� ' �",�� 

#>A:>;L:C ?@>4>;68B5;L=>ABL 687=8 :>H5: @0AB5B, =01;N405BAO ?>2KH5=85 
@0A?@>AB@0=5==>AB8 A>AB>O=89 E@>=8G5A:>9 1>;8 8 A>?CBAB2CNI8E 701>;520=89, :>B>@K5, :0: 
AG8B05BAO, =530B82=> 2;8ONB =0 :0G5AB2> 8E 687=8 (A<. $C:>2>4AB2> ?> CE>4C 70 :>H:0<8 
?>68;>3> 2>7@0AB0 �<5@8:0=A:>9 0AA>F80F88 ?@0:B8:CNI8E 2@0G59-D5;8=>;>3>2 (AAFP) 
2021 3>40; (Ray et al. 2021)). &0:0O ?0B>;>38G5A:0O 8;8 A;01>040?B82=0O 1>;L >1KG=> A2O70=0 A 
@07;8G=K<8 E@>=8G5A:8<8 701>;520=8O<8 (=0?@8<5@, E@>=8G5A:85 4535=5@0B82=K5 
701>;520=8O ACAB02>2/>AB5>0@B@8B (��%/OA), AB><0B8B, =5:>B>@K5 284K @0:0 8 701>;520=85 
<56?>72>=:>2KE 48A:>2). �>;L B0:65 <>65B ACI5AB2>20BL 2 >BACBAB285 B5:CI53> :;8=8G5A:>3> 
701>;520=8O, 2KE>4O 70 ?@545;K >68405<>9 ?@>4>;68B5;L=>AB8 ?@>F5AA0 >AB@>3> 701>;520=8O, 
=0?@8<5@, =59@>?0B8G5A:0O 1>;L ?>A;5 >=8EM:B><88, 0<?CB0F88 :>=5G=>AB59 8;8 E2>AB0. 

$0A?>7=020=85 1>;8 O2;O5BAO >A=>2>9 MDD5:B82=>9 >F5=:8 8 ;5G5=8O 1>;8. #>2545=G5A:85 
87<5=5=8O, A2O70==K5 A E@>=8G5A:>9 1>;LN, <>3CB @072820BLAO ?>AB5?5==> 8 70G0ABCN 5420 
@07;8G8<K, 2 A2O78 A G5< 8E ?@>I5 2A53> >1=0@C68BL :><C-B>, :B> 7=0:>< A 682>B=K< (>1KG=> 
B0:8< ;8F>< O2;O5BAO 2;045;5F). �>H:8, O2;OOAL :0: E8I=8:0<8, B0: 8 4>1KG59, C<5NB 
<0A:8@>20BL 1>;L, A2>4O : <8=8<C<C ?>2545=G5A:85 ?@>O2;5=8O 1>;8. �@><5 B>3>, 8E >1KG=> 
=5 2K3C;820NB 8 >B =8E =5 >68405BAO 2K?>;=5=85 459AB289 2<5AB5 A 2;045;LF0<8. �A5 MB> 
CAC3C1;O5B B@C4=>AB8 2 2KO2;5=88 ?>2545=G5A:8E 87<5=5=89, A2O70==KE A> A;01>040?B82=>9 
1>;LN. � F5;><, @0A?>7=020=85 402=59 A;01>040?B82=>9 1>;8 >A=>20=> =0 :><18=0F88 >F5=:8 
2;045;LF0 (A A>>B25BAB2CNI8< >1CG5=85< 2;045;LF0), =01;N45=89 8 >A<>B@0 25B5@8=0@=K< 
2@0G><. �;O 2KO2;5=8O ?>2545=8O, A2O70==>3> A 1>;LN, <>3CB 1KBL ?>;57=K 4><0H=85 2845> 
(@8AC=>: 15). �>7<>6=>, 2 1C4CI5< 2 4803=>AB8:5 1C45B 8A?>;L7>20BLAO B5E=8:0 (=0?@8<5@, 
:0<5@K 8 ?>@B0B82=K5 CAB@>9AB20). 
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$<EGAB> 15. 
�><0H=85 2845> <>3CB 1KBL G@572KG09=> ?>;57=K 4;O >F5=:8 B>3>, :0: 682>B=K5 2K?>;=ONB 
@CB8==K5 459AB28O 2 4><0H=59 >1AB0=>2:5, =5 ?>425@30OAL AB@5AAC >B ?@51K20=8O 2 :;8=8:5 8;8 
1>;L=8F5. � 8450;5 70 :>H:0<8 A;54C5B =01;N40BL ?@8 2K?>;=5=88 8<8 @CB8==KE 459AB289, 
B0:8E :0: E>4L10, ?@K6:8, 8A?>;L7>20=85 ;5AB=8F, ;>B:0 8 B. 4. (>B> (a) 8 (b) ?@82545=K 87 
Monteiro & Steagall (2018). (>B> (c) 8 (d) 87 ;8G=>3> 0@E820 �50B@8F  >=B59@> (Beatriz Monteiro). 

#D4>F<K9E>4S BJ9A>4 < D4ECB;A464A<9 IDBA<K9E>B= 5B?< 

"A=>2>9 >F5=:8 E@>=8G5A:>9 A;01>040?B82=>9 1>;8 O2;O5BAO AC645=85 2;045;LF0, 8 MB0 
8=D>@<0F8O D8:A8@C5BAO A 8A?>;L7>20=85< #>:070B5;59 @57C;LB0B>2 ;5G5=8O, A>>1I05<KE 
:;85=B><, 8;8 �;8=8G5A:8E <5B@>;>38G5A:8E 8=AB@C<5=B>2 (Clinical Metrology Instruments, 
CMIs) (Lascelles et al. 2019, Monteiro & Steagall 2019b). �AA;54>20=85 2KO28;> 206=>ABL 
>1CG5=8O 2KO2;5=8N E@>=8G5A:>9 1>;8 ;8F, >ACI5AB2;ONI8E CE>4 (Enomoto et al. 2020). 

�5GK9A<9 ?<J, BEGM9EF6?SRM<I GIB8, 64:AB, CBFB@G KFB 8?<F9?PAB CDBF9>4RM<9 5B?96O9 
EBEFBSA<S 6O;O64RF CBEF9C9AAO9 <;@9A9A<S 6 CB6989A<<, >BFBDO9 @B7GF A9 5OFP BK96<8AO 
8?S 6?489?PJ96 <?< BA< E6S;O64RF <I EB EF4D9A<9@. 
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 =>385 87 8=AB@C<5=B>2 4;O >F5=:8 E@>=8G5A:>9 1>;8 C ;N459 87<5@ONB 55 2;8O=85 =0 
:0G5AB2> 687=8 ?0F85=B0, :>B>@>5 2:;NG05B D878G5A:85 8 ?A8E>;>38G5A:85 0A?5:BK. 
�AA;54>20=8O, 2 :>B>@KE >F5=820;>AL :0G5AB2> 687=8 (QoL) 8;8 :0G5AB2> 687=8, A2O70==>5 A> 
74>@>2L5< (HRQoL) C :>H5: A @07;8G=K<8 E@>=8G5A:8<8 701>;520=8O<8 (Reid et al. 2018, 

Monteiro 2020), 1K;8 >1>1I5=K 2 A8AB5<0B8G5A:>< >17>@5 (Doit et al. 2021), E>BO =8 >4=> 87 
=8E =5 1K;> ?>A2OI5=> A?5F8D8:5 1>;8. 

�>;LH0O G0ABL @01>BK 1K;0 2K?>;=5=0 2 >B=>H5=88 @0A?>7=020=8O 1>;8, A2O70==>9 A 
4535=5@0B82=K<8 701>;520=8O<8 ACAB02>2 (��%), C :>H5: (�@57:02). 

�D9;>4 2. $07;8G8O E@>=8G5A:>3> 701>;520=8O ACAB02>2 C :>H5: 8 A>10: 

 

" &5@<8= «DJD» (degenerative joint disease, 4535=5@0B82=>5 701>;520=85 ACAB02>2, ��%) 
>E20BK205B 4535=5@0F8N 2A5E B8?>2 ACAB02>2 (A8=>280;L=KE 0??5=48:C;O@=KE, 
D81@>E@OI52KE 8 <56?>72>=:>2KE). "AB5>0@B@8B ("�) >B=>A8BAO : E@>=8G5A:><C 
=5A?5F8D8G5A:><C A8AB5<=><C 2>A?0;8B5;L=>- 4535=5@0B82=><C ?@>F5AAC 
A8=>280;L=KE ACAB02>2, :>B>@K9 =5 >1CA;>2;5= 8=D5:F859 8;8 
8<<C=>>?>A@54>20==K< 701>;520=85<. 

" �>H:8, =C640NI85AO 2 ;5G5=88 A:5;5B=>-<KH5G=>9 1>;8, 8<5NB 2K@065==CN 1>;L, 
2K720==CN >AB5>0@B@8B>< ("�), 2 :><18=0F88 A 1>;LN 2 =5A8=>280;L=KE ACAB020E 
(Gruen et al. 2016, Adrian et al. 2021, Gruen et al. 2021). �@><5 B>3>, =58725AB=>, 2K720=0 
;8 4535=5@0F8O A8=>280;L=KE ACAB02>2 C :>H5: 8<<C==>9 48ADC=:F859, >B;8G=>9 >B 
"� C A>10:. #> MB8< ?@8G8=0< 2 >B=>H5=88 :>H5:, :>B>@K5 ?>;CG0NB ;5G5=85 1>;8 
>?>@=>-42830B5;L=>3> 0??0@0B0, ?@54?>GB8B5;L=> 8A?>;L7>20BL B5@<8= «��%». 

" "� C A>10: 2>7=8:05B 2 >A=>2=>< :0: A;54AB285 >@B>?548G5A:>3> 701>;520=8O 
@0728B8O (=0?@8<5@, 48A?;078O 154@0 8 ;>:BO, 2K28E :>;5==>9 G0H:8, @0AA5:0NI89 
>AB5>E>=4@8B 8;8 ?@54@0A?>;>65==>ABL : @07@K2C :@5AB>>1@07=>9 A2O7:8). 
�01>;520=8O, A2O70==K5 A =0@CH5=85< @0728B8O, ?@82>4OB : ?>2KH5==>9 8;8 
0=><0;L=>9 <5E0=8G5A:>9 =03@C7:5 2 ACAB025 8 2K7K20NB E@>=8G5A:>5 
=5A?5F8D8G5A:>5 2>A?0;5=85 8 4535=5@0B82=K5 87<5=5=8O B:0=59 ACAB02>2, 0 B0:65 
1>;L (1>;L, 2K720==CN "�). #> MB8< ?@8G8=0< "� (8 1>;L, 2K720==0O "�), 
@072820NBAO 2 @0==5< 2>7@0AB5. "AB5>0@B@8B A;54C5B AG8B0BL «1>;57=LN <>;>4KE 
A>10:», =5A<>B@O =0 B> GB> MB> 701>;520=85 >1KG=> 4803=>AB8@CNB =0 1>;55 ?>74=8E 
AB048OE, :>340 ?@87=0:8 1>;8, 2K720==>9 "�, >G5284=K 8;8 B@51CNB =5>B;>6=>3> 
2=8<0=8O. 

" )>BO <5E0=87<K, ?@82>4OI85 : ��% C :>H5:, 4> :>=F0 =5 87CG5=K, >=8, :0: ?@028;>, 
=5 >B=>AOBAO : 701>;520=8O<, A2O70==K< A =0@CH5=85< @0728B8O. #>4>1=> "� C 
;N459, ��% C :>H5: <>6=> AG8B0BL 2>7@0AB=K< 701>;520=85<, @0A?@>AB@0=5==>ABL 
:>B>@>3> ?>2KH05BAO ?> <5@5 AB0@5=8O :>H5:. &5< =5 <5=55, :;8=8G5A:85 40==K5 
?>:07K20NB, GB> <>;>4K5 :>H:8 <>3CB AB@040BL >B ��% 8 1>;8, A2O70==>9 A ��%. 
%;54>20B5;L=>, :>H5: 8 A>10: ;N1>3> 2>7@0AB0 A;54C5B >1A;54>20BL =0 =0;8G85 ��% 

8;8 "� 8 A2O70==>9 A =8<8 1>;8 A>>B25BAB25==>. 
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!5402=> 1K; ?>43>B>2;5= G5:-;8AB (�>=B@>;L=K9 A?8A>: A:@8=8=30 A:5;5B=>-<KH5G=>9 1>;8 
:>H5: / Feline Musculoskeletal Pain Screening Checklist, MiPSC) 2 ?><>IL ?@8 2KO2;5=88 :>H5: 
A 1>;LN, 2K720==>9 ��%, =0 >A=>25 4>AB>25@=>3> =0CG=>3> ?>4E>40 (Enomoto et al. 2020) 

(&01;8F0 7). &0:>9 G5:-;8AB ?><>305B 2KO28BL :>H5:, :>B>@K5 <>3CB 8A?KBK20BL 1>;L, 
A2O70==CN A ��%, 8 <>65B 8A?>;L7>20BLAO :0: 206=K9 8=AB@C<5=B 4;O >1CG5=8O 2;045;LF52. 
�AE>4, > :>B>@>< A>>1I05B :;85=B, ;81> �;8=8G5A:85 <5B@>;>38G5A:85 8=AB@C<5=BK (CMI) 
?@54=07=0G5=K 4;O AB0=40@B870F88 A1>@0 A>>1I5=89 2;045;LF52 8 C?@>I5=8O >F5=:8 (8 
845=B8D8:0F88) E@>=8G5A:>9 1>;8, A2O70==>9 A ��%. #@8<5@K 2:;NG0NB 8=45:A A:5;5B=>-
<KH5G=>9 1>;8 :>H5: (Feline Musculoskeletal Pain Index, FMPI), >F5=:C 8AE>4>2, > :>B>@KE 
A>>1I05B :;85=B (Client Specific Outcome Measure, CSOM),  >=@50;LA:89 8=AB@C<5=B 
B5AB8@>20=8O 0@B@8B0 C :>H5: (Montreal Instrument for Cat Arthritis Testing, MI-CAT) 8 D>@<C;C 
DC=:F8>=0;L=>3> AB0BCA0 :>H5: (Feline Physical Function Formula, FPFF) (Lascelles et al. 2007, 

Klinck et al. 2015, Klinck et al. 2018, Stadig et al. 2019, Enomoto et al. 2022) (A<. &01;8FC 7 8 251-
A09B GPC (https://wsava.org/committees/global-pain-council/ ). 1B8 8=AB@C<5=BK 1K;8 2 >A=>2=>< 
@07@01>B0=K 4;O >F5=:8 2>7459AB28O 1>;8, A2O70==>9 A ��%, =0 :>H:C 8 <>=8B>@8=30 
MDD5:B82=>AB8 ;5G5=8O. �A?>;L7>20=85 MB8E 8=AB@C<5=B>2 A 8=B5@20;0<8 =0 ?@>BO65=88 
>?@545;5==>3> 2@5<5=8 ?>72>;O5B ?>;CG8BL ?>A;54>20B5;L=K5 40==K5, >B@060NI85 BO65ABL 
E@>=8G5A:>9 1>;8, A2O70==>9 A ��%. 1B8 8=AB@C<5=BK O2;ONBAO 2A?><>30B5;L=K<8 ?@8 
?>AB0=>2:5 ?@5420@8B5;L=>3> 4803=>70. �064K9 87 2KH5C?><O=CBKE 8=AB@C<5=B>2 87<5@O5B 
>?@545;5==K5 ?0@0<5B@K, => A ?><>ILN MB8E 8=AB@C<5=B>2 <>6=> 2KO2;OBL AE>4=>5 
?>2545=85, :>B>@>5 AG8B05BAO 206=K< ?@8 >F5=:5 A>AB>O=89 E@>=8G5A:>9 1>;8 (B01;8F0 8). 
�5B5@8=0@=K5 2@0G8 8 0AA8AB5=BK 83@0NB 206=CN @>;L, ?@54AB02;OO H:0;K >F5=:8 1>;8 
2;045;LF0< 8 >1JOA=OO ?@028;0 70?>;=5=8O 2> 2@5<O >G=KE 8;8 C40;5==KE :>=AC;LB0F89. !0 
>A=>20=88 40==KE A>2@5<5==>9 ;8B5@0BC@K :;8=8F8AB0< ?@54;0305BAO 8A?>;L7>20BL Feline 
MiPSC 4;O A:@8=8=30 ?0F85=B>2 87 3@C??K @8A:0 8 FMPI 8;8 CSOM 4;O <>=8B>@8=30 
?@87=0:>2 1>;8 8 >B25B0 =0 ;5G5=85. 

&45?<J4 7. �=AB@C<5=BK, 8A?>;L7C5<K5 4;O A:@8=8=30 8 >F5=:8 E@>=8G5A:>9 1>;8 C :>H5: 
(�;8=8G5A:85 <5B@>;>38G5A:85 8=AB@C<5=BK, CMI) 8 >F5=:8 :0G5AB20 687=8, A2O70==>3> A> 
74>@>2L5< (HRQoL)  
�AEFDG@9AF  &<C %BEFBSA<9 �B@@9AF4D<< "EAB6A4S 

EEO?>4 
�>=B@>;L=K9 
A?8A>: 
A:@8=8=30 
:>AB=>-
<KH5G=>9 
1>;8 C :>H5: 
(Feline MiPSC)‡ 

%:@8=8=3 ��%/OA #@>AB>9 :>=B@>;L=K9 A?8A>: 87 6 
?C=:B>2 A 2>?@>A><, <>65B ;8 
>?@545;5==>5 459AB285 1KBL 2K?>;=5=> 2 
>1KG=>< ?>@O4:5. �;045;LFK >B25G0NB 
«40» 8;8 «=5B» ?> :064><C ?C=:BC. �A;8 
?> :0:><C-;81> 87 ?C=:B>2 40=0 >F5=:0 
«=5B» (B> 5ABL 459AB285 =5 2K?>;=O5BAO 
:0: >1KG=>), MB> B@51C5B 40;L=59H53> 
>1A;54>20=8O. 
�>ABC? ?> 04@5AC: 
https://cvm.ncsu.edu/research/labs/clinical-

sciences/comparative-pain-research/clinical-

metrology-instruments/ 

%<. B0:65: 
https://www.zoetispetcare.com/checklist/ost

eoarthritis-checklist-cat  

(Enomoto 

et al., 

2020) 

https://wsava.org/committees/global-pain-council/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://www.zoetispetcare.com/checklist/osteoarthritis-checklist-cat
https://www.zoetispetcare.com/checklist/osteoarthritis-checklist-cat
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�=45:A 
A:5;5B=>-
<KH5G=>9 
1>;8 C :>H5: 
(FMPI)‡ 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

��%/OA !081>;55 H8@>:> 87CG5==K5 «3>B>2K5» 
CMI (1K;8 >F5=5=K =0 ?@54<5B 
4>AB>25@=>AB8 :>=AB@C:F88, 2=CB@5==59 
A>3;0A>20==>AB8, =0456=>AB8 8 
E0@0:B5@8AB8:8 :@8B5@8O @0A?>7=020=8O).  
"1=>2;5==0O 25@A8O, :@0B:0O D>@<0 
FMPI-Short, A>45@68B 9 
?C=:B>2/459AB289, :>B>@K5 >F5=820NBAO 
?> H:0;5 �09:5@B0 >B «=>@<0;L=>» 4> 
«01A>;NB=> =52>7<>6=>». #C=:BK 
A2O70=K A <>18;L=>ABLN 8 A?>A>1=>ABLN 
2K?>;=OBL ?>2A54=52=K5 459AB28O. 
�>ABC? ?> 04@5AC: 
https://cvm.ncsu.edu/research/labs/clinical-

sciences/comparative-pain-research/clinical-

metrology-instruments/ 

(Benito et 

al., 2013b, 

Benito et 

al., 2013a, 

Stadig et 

al., 2019, 

Enomoto 

et al., 

2022) 

�AE>4K, > 
:>B>@KE 
A>>1I05B 
:;85=B 
(CSOM)‡ 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

��%/OA 

�535=5@0B82=K5 
701>;520=8O 
ACAB02>2/"AB5>-
0@B@8B 

,8@>:> 8A?>;L7>20;AO, => =5 O2;O5BAO 
«3>B>2>9» 0=:5B>9. %:>@55, 
:>=AB@C8@C5BAO 4;O :064>3> >B45;L=>3> 
A;CG0O A =01>@>< 459AB289, :>B>@K5 
O2;ONBAO A?5F8D8G5A:8<8 4;O :064>9 
:>H:8 8 4><0H=59 A@54K. 1B8 459AB28O 
>?@545;ONBAO A 2;045;LF0<8 8 
>BA;56820NBAO ?> 2@5<5=8.  
�>ABC? ?> 04@5AC: 
https://cvm.ncsu.edu/research/labs/clinical-

sciences/comparative-pain-research/clinical-

metrology-instruments/ 

(Lascelles 

et al., 

2007, 

Stadig et 

al., 2019) 

 >=@50;LA:89 
8=AB@C<5=B 
B5AB8@>20=8O 
:>H5: A 
0@B@8B>< 4;O 
8A?>;L7>20=8O 
2;045;LF0<8 
(MICAT (C) 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

��%/OA 

�535=5@0B82=K5 
701>;520=8O 
ACAB02>2/"AB5>-
0@B@8B 

#@5420@8B5;L=0O 20;84870F8O 
2K?>;=5=0. �:;NG05B 2 A51O M;5<5=BK, 
>B=>AOI85AO : ;>2:>AB8, A>F80;L=><C, 
83@>2><C 8 8AA;54>20B5;LA:><C 
?>2545=8N, A0<>>1A;C6820=8N 8 
A>AB>O=8N D878G5A:>3> 74>@>2LO. 
�>ABC?=K 2 2845 4>?>;=8B5;L=>3> D09;0 
A >@838=0;L=>9 AB0BL59. 

(Klinck et 

al., 2015, 

Klinck et 

al., 2018) 

(>@<C;0 
D878G5A:>3> 
74>@>2LO :>H5: 
(FPFF) 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

��%/OA 

�535=5@0B82=K5 
701>;520=8O 
ACAB02>2/"AB5>-
0@B@8B 

#@5420@8B5;L=0O 20;84870F8O 
2K?>;=5=0. �:;NG05B >F5=:C ?> 4 
>1;0ABO< (>1I0O 0:B82=>ABL, 
?>4286=>ABL, B5<?5@0<5=B 8 3@C<8=3). 
!54>ABC?=> 4;O 703@C7:8. 1;5<5=BK 
>?8A0=K 2 AB0BL5.  

(Stadig et 

al., 2019) 

�4>@>2L5 8 
1;03>?>;CG85 
:>H5: (Cat 
Health and 

Wellbeing, 

CHEW) 

HRQOL �N1>9  #@5420@8B5;L=0O 20;84870F8O 
2K?>;=5=0. %>45@68B 33 ?C=:B0, 
@0745;5==KE =0 8 >1;0AB59 (<>18;L=>ABL, 
M<>F88, M=5@38O, 2>2;5G5==>ABL, 3;070, 
H5@AB=K9 ?>:@>2, 0??5B8B, D878G5A:0O 
D>@<0). 
�>ABC?=K 2 :0G5AB25 4>?>;=8B5;L=>3> 
<0B5@80;0 A >@838=0;L=>9 AB0BL59. 

(Freeman 

et al., 

2016) 

#>:070B5;L 
:0G5AB20 687=8 
(QOL) :>H5: 

HRQOL �N1>9 #@5420@8B5;L=0O 20;84870F8O 
2K?>;=5=0. %>45@68B 16 ?C=:B>2, 
@0745;5==KE =0 2 >1;0AB8 (74>@>2>5 
?>2545=85 8 :;8=8G5A:85 ?@87=0:8). 
!54>ABC?=> 4;O 703@C7:8. 1;5<5=BK 
>?8A0=K 2 AB0BL5. 

(Tatlock et 

al., 2017) 

VetMetrica 

HRQOL 4;O 
:>H5: 

HRQOL �N1>9 #@5420@8B5;L=0O 20;84870F8O 
2K?>;=5=0. %>45@68B 20 ?C=:B>2, 
@0745;5==KE =0 3 >1;0AB8 (687=5==K9 

(Scott et 

al., 2021) 

https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
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B>=CA, :><D>@B 8 M<>F8>=0;L=>5 
1;03>?>;CG85). 
�>ABC?5= :0: 251-8=AB@C<5=B G5@57 
?;0B=CN ?>4?8A:C 
(https://www.newmetrica.com/vetmetrica-

hrql/). 20 ?C=:B>2 0=:5BK ?5@5G8A;5=K 2 
>@838=0;L=>9 AB0BL5.  

CMI 3 �;8=8G5A:89 <5B@>;>38G5A:89 8=AB@C<5=B, HRQOL 3 :0G5AB2> 687=8, A2O70==>5 A> 74>@>2L5<, COP 3 
F8:;>D>AD0<84, 28=:@8AB8= 8 ?@54=87>;>=, ��% 3 4535=5@0B82=>5 701>;520=85 ACAB02>2, OA 3 >AB5>0@B@8B 
  �A5 8=AB@C<5=BK ?@54=07=0G5=K 4;O 70?>;=5=8O 2;045;LF0<8 

‡ $5:><5=4C5BAO 4;O 8A?>;L7>20=8O =0 ?@0:B8:5 87-70 1>;55 2KA>:>9 AB5?5=8 4>:070B5;L=>AB8 

&45?<J4 8. #>2545=85, 2:;NG05<>5 2 >F5=:C E@>=8G5A:>9 1>;8 C :>H5: 8 A>10: 

�BL>< %B54>< 

" "1I0O <>18;L=>ABL (=0?@8<5@, ;53:>ABL, ?;02=>ABL 
42865=89) 
" %?>A>1=>ABL 2K?>;=OBL ?>2A54=52=K5 459AB28O 
(=0?@8<5@, 83@0BL, >E>B8BLAO, ?@K30BL, 8A?>;L7>20BL 
;>B>:) 
" %?>A>1=>ABL ?@8=8<0BL :>@<, 2>4C  
" �@C<8=3 (=0?@8<5@, B>G5=85 :>3B59) 
" "B4KE, =01;N45=85, @0AA;01;5=85 (=0A:>;L:> :>H:0 
<>65B ?>;CG0BL C4>2>;LAB285 >B MB8E 70=OB89) 
" %?>A>1=>ABL : A>F80;870F88 

" %>F80;L=K5 2708<>459AB28O A ;N4L<8 8 
4><0H=8<8 682>B=K<8 

" &5<?5@0<5=B 

" �87=5==K9 B>=CA 8 ?>4286=>ABL (=0?@8<5@, A>10:0 
M=5@38G=0, AG0AB;820, 0:B82=0/70B>@<>65=0, 
4>2>;L=0, 3>B>20 : 83@5, 8 =0A:>;L:> A?>A>1=0 
;>68BLAO, 2AB020BL, A845BL, ?@K30BL 8;8 ?5@5=>A8BL 
D878G5A:85 C?@06=5=8O) 
" !0AB@>5=85 8 ?>2545=85 (=0?@8<5@, A>10:0 
=0AB>@>65=0, B@52>6=0, ?>3@C65=0 2 A51O, 3@CAB=0, 
C=K;0, C25@5==0, 83@820 8 >1I8B5;L=0) 
" '@>2=8 AB@5AA0 (=0?@8<5@, 2>:0;870F8O 
[?>4A:C;820=85, AB>=] 8 @50:F8O =0 4@C38E A>10: 8 
;N459) 
" #>:070B5;8 1>;8 (=0?@8<5@, C@>2=8 :><D>@B0, 
A:>20==>ABL, E@><>B0 ?@8 >@B>?548G5A:>< >A<>B@5) 
" #@87=0:8 1>;8 A><0B8G5A:8E AB@C:BC@ (=0?@8<5@, 
<8>D0AF80;L=K9 >A<>B@, ?0BB5@=K <KH5G=>9 
45D>@<0F88) 

�A?>;L7>20=85 <>=8B>@>2 D878G5A:>9 0:B82=>AB8 (@8A. 16) 4;O >1;53G5=8O >1=0@C65=8O 8 
<>=8B>@8=30 A:5;5B=>-<KH5G=>9 1>;8 O2;O5BAO 0:B82=>9 >1;0ABLN 8AA;54>20=89, => 5I5 
<=>3>5 ?@54AB>8B ?>=OBL > B><, :0: A:5;5B=>-<KH5G=0O 1>;L 2;8O5B =0 0:B82=>ABL 8 :0: ;CGH5 
2A53> 0=0;878@>20BL B0:85 40==K5 (Guillot et al. 2013, Gruen et al. 2017, Yamazaki et al. 2020). � 
B5:CI8E 8AA;54>20=8OE 87CG0NB 8=AB@C<5=BK >F5=:8 4@C38E B8?>2 E@>=8G5A:>9 
A;01>040?B82=>9 1>;8 C :>H5:, 2:;NG0O AB><0B8B (Stathopoulou et al. 2018). 

$<EGAB> 16.  

https://www.newmetrica.com/vetmetrica-hrql/
https://www.newmetrica.com/vetmetrica-hrql/
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�>H:0 A <>=8B>@>< 0:B82=>AB8 =0 >A=>25 0:A5;5@><5B@0, ?@8:@5?;5==K< : >H59=8:C. (>B> 
?@82545=> 87 Monteiro (2020). 

�>;8G5AB25==>5 A5=A>@=>5 B5AB8@>20=85 (QST) >F5=8205B ?5@540GC 8=D>@<0F88, A2O70==>9 A 
B5?;>2K<8, <5E0=8G5A:8<8 8 E8<8G5A:8<8 AB8<C;0<8, >B ?5@8D5@88 : A><0B>A5=A>@=>9 :>@5. 
� 40==>< B5AB8@>20=88 8A?>;L7CNBAO :0;81@>20==K5 CAB@>9AB20 4;O 8=4C:F88 1>;52>3> 
AB8<C;0, 459AB2CNI53> =0 :>6C 682>B=>3> 4> B5E ?>@, ?>:0 =5 =0G=5B ?@>O2;OBLAO 
?>2545=G5A:0O @50:F8O (@8A. 17). �>=5G=0O B>G:0 >1J5:B82=> @538AB@8@C5BAO (=0?@8<5@, 
7=0G5=85 2 =LNB>=0E, 3@0<<0E, ̊C, A5:C=40E). �>;8G5AB25==0O >F5=:0 A5=A>@=>9 
GC2AB28B5;L=>AB8 ?>72>;O5B 8AA;54>20B5;O< A@02=820BL 1>;L=KE 8 74>@>2KE 682>B=KE, 0 
B0:65 MDD5:BK ;5G5=8O. �A?>;L7>20=85 QST ?>:07K205B, GB> :>H:8 A "� 8<5NB 38?5@0;3578N, 
0;;>48=8N 8 2A?><>30B5;L=CN 2@5<5==CN AC<<0F8N 1>;8 ?> A@02=5=8N A> 74>@>2K<8 
:>H:0<8, GB> >B@0605B ?5@8D5@8G5A:85 8 F5=B@0;L=K5 <5E0=87<K A5=A818;870F88 (Monteiro 

et al. 2020) 0=0;>38G=> B><C, GB> 1K;> CAB0=>2;5=> C ;N459 8 A>10: (Hunt et al. 2019). 

$<EGAB> 17. 
#@8<5@ :>;8G5AB25==>3> A5=A>@=>3> B5AB8@>20=8O C :>H:8 A 8A?>;L7>20=85< =8B8 D>= (@5O, 
:>B>@CN >AB>@>6=> ?@868<0NB : ?OAB=>9 ?>4CH5G:5 :>H:8 4> B5E ?>@, ?>:0 =5 1C45B 
=01;N40BLAO ?>2545=G5A:0O @50:F8O (=0?@8<5@, :>H:0 C15@5B ;0?C).  0:A8<0;L=>5 :>;8G5AB2> 
A8;K, 8A?>;L7C5<>9 4;O 8=4C:F88 MB>3> >B25B0, 8725AB=> :0: =>F8F5?B82=K9 ?>@>3. (>B> 
?@82545=> 87 Monteiro (2020). 

1.7 $�%#"�!���!�� � "*�!�� )$"!�+�%�"� �"�� ' %"��� 

)@>=8G5A:0O 1>;L 8<55B 1>;LHCN ?@>4>;68B5;L=>ABL 8 >1KG=> A2O70=0 A E@>=8G5A:8<8 
701>;520=8O<8. "=0 B0:65 <>65B ACI5AB2>20BL 2 >BACBAB285 B5:CI53> :;8=8G5A:>3> 
701>;520=8O (=0?@8<5@, ?>AB>O==0O ?>A;5>?5@0F8>==0O 1>;L). #>A:>;L:C ?@>4>;68B5;L=>ABL 
687=8 A>10: C25;8G8205BAO, @0AB5B @0A?@>AB@0=5==>ABL 1>;57=5==KE E@>=8G5A:8E A>AB>O=89, 
B0:8E :0: "� (>AB5>0@B@8B), 701>;520=8O A?8==>3> <>730, 87;5G8<K5 D>@<K @0:0 8 8AB>G=8:8 
E@>=8G5A:>9 1>;8 ?@8 :>=A5@20B82=>< ;5G5=88 (<>G52>9 ?C7K@L, ?>G:8, 65;C4>G=>-:8H5G=K9 
B@0:B). � B> 65 2@5<O <>;>4K5 A>10:8 A >@B>?548G5A:8<8 1>;57=O<8 @>AB0 ?>425@30NBAO 
>A>1><C @8A:C 8A?KBK20BL E@>=8G5A:CN 1>;L A @0==8E AB0489 687=8 (�@57:0 2). &0:>9 "� 
(2B>@8G=K9 ?> >B=>H5=8N : 1>;57=8 @>AB0) <>65B =01;N40BLAO C <>;>4KE A>10:, 8 1>;L, 
A2O70==0O A "�, =5 @54:>ABL 2 MB>9 ?>?C;OF88. &0:8< >1@07><, 6E9 EB54>< ?R5B7B 6B;D4EF4 

@B7GF 5OFP CB869D:9AO IDBA<K9E>B= 5B?<. $0==55 2KO2;5=85 1>;8 ?>4@07C<5205B =081>;55 
@0==55 2<5H0B5;LAB2>, 2:;NG0O 87<5=5=85 >1@070 687=8, :>B>@K5 <>3CB ?@8>AB0=>28BL 
?@>3@5AA8@>20=85 1>;8, A>?@>2>640NI59 40==>5 701>;520=85. �0@80=BK ;5G5=8O E@>=8G5A:>9 
1>;8 A;>6=K, 8 >B25B :>=:@5B=>3> 682>B=>3> =0 ;5G5=85 ACI5AB25==> 20@L8@C5B. 
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#D4>F<K9E>4S BJ9A>4 < D4ECB;A464A<9 IDBA<K9E>B= 5B?< 

$0A?>7=020=85 1>;8 O2;O5BAO :;NG>< : MDD5:B82=><C C?@02;5=8N 5N. #>2545=G5A:85 
87<5=5=8O, A2O70==K5 A E@>=8G5A:>9 1>;LN, <>3CB @072820BLAO ?>AB5?5==> 8 1KBL 5420 
@07;8G8<K, =0AB>;L:>, GB> >1=0@C68BL 8E <>65B B>;L:> B>B, :B> 7=0:>< A 682>B=K< (>1KG=> 
MB> 2;045;5F) (B01;8F0 8). �>ABC?=K <=>3>G8A;5==K5 8=AB@C<5=BK H:0;K 1>;8 4;O >F5=:8 
E@>=8G5A:>9 1>;8 8;8 :0G5AB20 687=8, A2O70==>3> A> 74>@>2L5< (HRQoL), C A>10:; >4=0:> 
B>;L:> =5A:>;L:> 87 =8E 1K;> 20;84878@>20=> (Belshaw et al. 2015, Belshaw & Yeates 2018, Reid 

et al. 2018, Lascelles et al. 2019) (&01;8F0 9). !0 >A=>20=88 A>2@5<5==KE 40==KE 4;O 
8A?>;L7>20=8O 2 :;8=8:0E @5:><5=4>20=K «�@0B:89 >?@>A=8: ?> 1>;8 C A>10:» (Canine Brief 

Pain Inventory, CBPI) 8 «�825@?C;LA:89 >?@>A=8: ?> >AB5>0@B@8BC C A>10:» (Liverpool 

Osteoarthritis in Dogs, LOAD). 

�=0;>38G=> :>H:0< (3;020 1.6), C A>10: ?@8<5=ONB 4@C385 8=AB@C<5=BK, B0:85 :0: 
�>;8G5AB25==>5 A5=A>@=>5 B5AB8@>20=85 (QST) 8 <>=8B>@8=3 0:B82=>AB8. �A?>;L7>20=85 QST 

<>65B «?@>;8BL A25B» =0 >F5=:C E@>=8G5A:>9 1>;8 (Knazovicky et al. 2016), 8, :0: 1K;> 
?>:070=> @0=55, A>10:8 A "� 2 A@02=5=88 A =>@<0;L=K<8 A>10:0<8 8<5NB ?>2KH5==CN 
A5=A>@=CN GC2AB28B5;L=>ABL :> 2=5H=8< AB8<C;0<. (Knazovicky et al. 2016). #>A;5 
20;84870F88 A8AB5<0 QST 2 CA;>28OE :;5B:8 <>65B AB0BL ?>;57=K< 4>?>;=5=85< 2 
:;8=8G5A:>9 ?@0:B8:5.  

&45?<J4 9. �=AB@C<5=BK, 8A?>;L7C5<K5 4;O A:@8=8=30 8 >F5=:8 E@>=8G5A:>9 1>;8 C A>10: 
(Clinical Metrology Instruments, CMI) 8 >F5=:8 :0G5AB20 687=8, A2O70==>3> A> 74>@>2L5< 
(HRQoL)   

 
�AEFDG@9AF &<C %BEFB-

SA<9 
�B@@9AF4D<< %EO?>< 

�=AB@C<5=B 
4;O 
>?@545;5=8O 
AB0488 
>AB5>0@B@8B0 C 
A>10: (Canine 

Osteoarthritis 

Staging Tool, 

COAST) 

%:@8=8=3  "� #@5420@8B5;L=> 20;84878@>20=. 
%>AB>8B 87 B@5E >B45;L=KE MB0?>2 >F5=:8 A>10:8, 
ACAB020 8 AB0488 "�.  
#><>305B 25B5@8=0@=K< 2@0G0< 
845=B8D8F8@>20BL "� =0 @0==59 AB0488 8 
:>=B@>;8@>20BL ?@>3@5AA8@>20=85 A B5G5=85< 
2@5<5=8. 
�>ABC?=> ?> 04@5AC: 
https://www.galliprantvet.com/us/en/coast-tools 

(Cachon et al., 

2018) 

�@0B:89 
>?@>A=8: ?> 
1>;8 C A>10: 
(Canine Brief 

Pain Inventory, 

CBPI) ‡ 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

"� 8 
@0: 
:>AB59 

�=AB@C<5=B 20;84878@>20=. %>AB>8B 87 11 
?C=:B>2 >F5=:8 BO65AB8 1>;8 8 55 =530B82=>3> 
2>7459AB28O =0 DC=:F8>=0;L=>ABL, 0 B0:65 
>1I53> 2?5G0B;5=8O > :0G5AB25 687=8. #C=:BK 
>F5=820NBAO ?> H:0;5 �09:5@B0. 
�>ABC?=> ?> 
04@5AC:https://www.vet.upenn.edu/research/clinical-

trials-vcic/our-services/pennchart/cbpi-tool  

  

(Brown et al., 

2008, Brown 

et al., 2009) 

�825@?C;LA:89 
>?@>A=8: ?> 
>AB5>0@B@8BC C 
A>10: (LOAD)‡ 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

"� �=AB@C<5=B 20;84878@>20=. %>45@68B 13 ?C=:B>2 
>F5=:8 >1I59 <>18;L=>AB8 8 <>18;L=>AB8 ?@8 
C?@06=5=8OE. #C=:BK >F5=820NBAO ?> H:0;5 
�09:5@B0. 
�>ABC?=> ?> 04@5AC: 
https://www.galliprantvet.com/us/en/coast-tools  

 

(Walton et al., 

2013) 

https://www.galliprantvet.com/us/en/coast-tools
https://www.vet.upenn.edu/research/clinical-trials-vcic/our-services/pennchart/cbpi-tool
https://www.vet.upenn.edu/research/clinical-trials-vcic/our-services/pennchart/cbpi-tool
https://www.galliprantvet.com/us/en/coast-tools
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)5;LA8=:A:89 
8=45:A 
E@>=8G5A:>9 
1>;8 (HCPI) 

�;8=8G5A:85 
<5B@>;>38G5A:85 
8=AB@C<5=BK 
(CMI) 

"� #@5420@8B5;L=> 20;84878@>20=. %>AB>8B 87 11 
?C=:B>2, >F5=8205<KE ?> H:0;5 �09:5@B0. 

(Hielm-

Bjorkman et 

al., 2009) 

"F5=:0 A=0 8 
15A?>:>9AB20 
=>GLN (Sleep 

and nighttime 

restlessness 

evaluation, 

SNoRE) 

 

%>= 8 
15A?>:>9AB2> 
=>GLN 

"� �ABL A>>1I5=8O > ?@5420@8B5;L=>9 20;84870F88. 
#5@2>=0G0;L=> 1K;> 6 ?C=:B>2, 2 =0AB>OI55 
2@5<O @5:><5=4C5BAO 25@A8O 87 5 ?C=:B>2 (2.0), 
2>?@>AK :0A0NBAO A=0, >F5=8205<>3> ?> H:0;5 
�09:5@B0. 
�>ABC?=> ?> 04@5AC: 
https://cvm.ncsu.edu/research/labs/clinical-

sciences/comparative-pain-research/labs-

comparative-pain-research-clinical-metrology-

instruments-snore-evaluation/  

 

(Knazovicky 

et al., 2015, 

Gruen et al., 

2019) 

�0G5AB2> 
687=8, 
A2O70==>5 A> 
74>@>2L5< 
(HRQoL) 

HRQoL )@>=8-
G5A:>5 
701>;5-
20=85 

�=AB@C<5=B 20;84878@>20=. � A>2@5<5==>9 =>2>9 
25@A88 22 M;5<5=B0, @0745;5==K5 =0 G5BK@5 
E0@0:B5@8AB8:8 :0G5AB20 687=8 A>10: 
(M=5@38G=K9 8 ?>;=K9 M=BC7807<0, AG0AB;82K9 8 
4>2>;L=K9, 0:B82=K9 8 GC2AB2CNI89 A51O 
:><D>@B=>, 8 A?>:>9=K9 8 @0AA;01;5==K9) 
�>ABC?5= 2 D>@<5 251-8=AB@C<5=B0 ?> ?;0B=>9 
?>4?8A:5 (https://www.newmetrica.com/vetmetrica-

hrql/). 

(Reid et al., 

2013, Reid et 

al., 2018) 

�0G5AB2> 
687=8, 
A2O70==>5 A> 
74>@>2L5< 
(HRQoL) 

HRQoL "� �>=F5?BC0;L=0O >A=>20 >F5=:8 HRQoL 1K;0 
@07@01>B0=0 4;O ?>43>B>2:8 ?>B5=F80;L=>3> 
8=AB@C<5=B0. �>:C<5=B AD>:CA8@>20= =0 G5BK@5E 
>1;0ABOE (2=5H=89 284, A?>A>1=>AB8, ?>2545=85 8 
=0AB@>5=85). 
�=AB@C<5=B 5I5 =5 4>ABC?5=. 

(Roberts et al., 

2021) 

CMI 3 �;8=8G5A:89 <5B@>;>38G5A:89 8=AB@C<5=B, ��% 3 �535=5@0B82=>5 701>;520=85, "� 3 "AB5>0@B@8B 
  �A5 0=:5BK 4>;6=K 70?>;=OBL 2;045;LFK. 1B> =5 ?>;=K9 A?8A>: 4>ABC?=KE 8=AB@C<5=B>2, 0 B>;L:> B5E, ?> 
:>B>@K< 8<55BAO 1>;LH5 8AA;54>20=89.  
‡ $5:><5=4>20= 4;O ?@0:B8G5A:>3> 8A?>;L7>20=8O 2 284C 1>;55 2KA>:>9 AB5?5=8 4>:070B5;L=>AB8 

1.8 "���"�!��0����3 � !�!������-�3 #"��#$�� ���3. 

"?<7B4A4?P79;<S 
";83>0=0;L3578O 3 MB> =5A?>A>1=>ABL @0A?>7=0BL 8 >15A?5G8BL 0=0;L3578N ?0F85=B0< A >AB@>9 
1>;LN (Wilson & Pendleton 1989) (�@57:0 3). #>4@>1=>5 >1AC645=85 B>3>, :0: MB0 ?@>1;5<0 
<>65B 2;8OBL =0 @57C;LB0BK ;5G5=8O ?0F85=B>2 8 D878>;>38G5A:85 ?>A;54AB28O (Simon et al. 

2017), 1K;> >?C1;8:>20=> 2 4@C3>< 4>:C<5=B5. !5A?>A>1=>ABL CAB@0=8BL >AB@CN 
?5@8>?5@0F8>==CN 1>;L <>65B ?@82>48BL : ?5@8D5@8G5A:>9 8 F5=B@0;L=>9 A5=A818;870F88 8 
A;01>040?B82=>9 1>;8 (=0?@8<5@, ?>AB>O==>9 ?>A;5>?5@0F8>==>9 1>;8) (Kalso et al. 2001, 

Johansen et al. 2012).  

  

https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/labs-comparative-pain-research-clinical-metrology-instruments-snore-evaluation/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/labs-comparative-pain-research-clinical-metrology-instruments-snore-evaluation/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/labs-comparative-pain-research-clinical-metrology-instruments-snore-evaluation/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/labs-comparative-pain-research-clinical-metrology-instruments-snore-evaluation/
https://www.newmetrica.com/vetmetrica-hrql/
https://www.newmetrica.com/vetmetrica-hrql/
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�D9;>4 3. #@8G8=K >;83>0=0;L35788. !0 >A=>25 Simon et al. (2017) 

" #@8<5G0=8O 8;8 8=AB@C:F88 2 :0@B5 ?0F85=B0, :>B>@K5 <>3CB ?@82>48BL : 
AC1J5:B82=>9 8=B5@?@5B0F88, B0:85 :0: «0=0;L35B8:8 ?@8 =5>1E>48<>AB8 (PRN)», 
2<5AB> C:070=8O 8A?>;L7>20BL >1J5:B82=CN A8AB5<C >F5=:8 1>;8 (Hansen and Hardie 
1993). 

" "BACBAB285 >F5=:8 1>;8, :>B>@>5 <>65B ?@825AB8 : =5045:20B=><C :>=B@>;N 1>;8 8 
22545=8N 0=0;L35B8:>2. 

" "BACBAB285 ?>43>B>2:8 ?> >F5=:5 1>;8 C ;8F, CG0AB2CNI8E 2 ;5G5=88 ?5@2>9 ;8=88, 
B0:8E :0: 25B5@8=0@=K5 0AA8AB5=BK, ABC45=BK 8 25B5@8=0@=K5 2@0G8 =5>B;>6=>9 
?><>I8 (Barletta et al. 2016). 

" %B@0E 8 =5?@028;L=K5 ?@54AB02;5=8O > ?>1>G=KE MDD5:B0E, 2K7K205<KE 
0=0;L35B8:0<8. 

" "BACBAB285 4>ABC?0 : 0=0;L35B8:0< (Berterame et al. 2016). 

" "BACBAB285 :><?;05=A0 A> AB>@>=K B5E=8G5A:>3> ?5@A>=0;0 ?@8 ?@8<5=5=88 
0=0;L35B8:>2 (Armitage et al. 2005). 

" �84K: �>H:8 8AB>@8G5A:8 ?>;CG0;8 <5=LH5 0=0;L35B8:>2 ?> A@02=5=8N A A>10:0<8, 
4065 ?>A;5 0=0;>38G=KE E8@C@38G5A:8E ?@>F54C@ (Dohoo and Dohoo 1996a, b, Hansen 
and Hardie 1993, Steagall et al. 2022). 

" �@C385 D0:B>@K: >BACBAB285 ?@>25@5==>3> 8=AB@C<5=B0 >F5=:8 1>;8 2 ?@>H;><; 
70B@0BK =0 0=0;L35B8:8; ?>B5=F80;L=>5 7;>C?>B@51;5=85 =0@:>B8G5A:8<8 25I5AB20<8 
;N4L<8, ?@8 8A?>;L7>20=88 :>=:@5B=KE 0=0;L35B8:>2; >BACBAB285 :;8=8G5A:>3> >?KB0 
8;8 C25@5==>AB8 2 8=AB@C<5=B5 >F5=:8 1>;8 8;8 8A?>;L7>20=88 ?@5?0@0B0, 0 B0:65 
=57=0=85 ?@>F54C@ =07=0G5=8O ;5:0@AB2 (Hunt et al.2015, Lorena et al.2014, Moran and 

Hofmeister 2013, Wiese et al.2005). 

";83>0=0;L3578O =01;N405BAO 2 >B45;5=8OE =5>B;>6=>9 ?><>I8 2 <548F8=5 G5;>25:0 ?>A;5 
@CB8==KE ?@>F54C@, :>B>@K5 =5 AG8B0NBAO 1>;57=5==K<8 C ?0F85=B>2, =5A?>A>1=KE 25@10;L=> 
A>>1I0BL > 1>;8, 8;8 C B5E, :B> =5 ?>;CG0; =5<54;5==>9 ?><>I8 87-70 =5?@028;L=>9 >F5=:8 
1>;8 (Todd et al. 2007, Rose et al. 2013, Carter et al. 2016). "B45;L=K5 87 MB8E D0:B>@>2 ;81> 8E 
A>2>:C?=>ABL <>3CB ?@>2>48BL : >;83>0=0;L35788 2 25B5@8=0@88. #> 40==K< 8AA;54>20=89 
O2;O5BAO >G5284=K<, GB> 8AB>@8G5A:8 <=>385 A>10:8 8 :>H:8 =5 ?>;CG0;8 0=0;L35B8:8 
=5A<>B@O =0 8<5NICNAO 1>;L (Hansen & Hardie 1993, Dohoo & Dohoo 1996a, b, Wiese et al. 2005) 

8 GB> B0:0O 1>;L 8<55B H8@>:>5 @0A?@>AB@0=5=85 2 CA;>28OE "$�& (Wiese et al. 2005, Moran & 

Hofmeister 2013). �0==K5 ?>A;54=8E 8AA;54>20=89 C:07K20NB =0 B>, GB> :>;8G5AB2> A;CG052 
?5@8>?5@0F8>==>3> 8A?>;L7>20=8O 0=0;L35B8:>2 2>7@>A;> (Farnworth et al. 2014, Rae et al. 

2021). !0?@8<5@, 1>;55 90% 25B5@8=0@>2 �5;8:>1@8B0=88 ?5@8>?5@0F8>==> 8A?>;L7>20;8 
0=0;L35B8:8 ?@8 ?@>2545=88 @CB8==KE ?@>F54C@. �>;8G5AB2> A;CG052 ?>A;5>?5@0F8>==>3> 
8A?>;L7>20=8O 2@0G0<8 �0=04K 0=0;L35B8:>2 ?>A;5 :0AB@0F88 B0:65 C25;8G8;>AL (Hewson et 

al. 2006a, b, Hunt et al. 2015). % 4@C3>9 AB>@>=K, =5:>B>@K5 8AA;54>20=8O ?>:070;8, GB> 
8A?>;L7>20=85 ?>A;5>?5@0F8>==KE 0=0;L35B8:>2 ?>A;5 AB5@8;870F88 5I5 =5 O2;O5BAO >1KG=>9 
?@0:B8:>9 2 =5:>B>@KE AB@0=0E (Lorena et al. 2014, Perret-Gentil et al. 2014). 

�;O @5H5=8O ?@>1;5<K >;83>0=0;L35788 =5>1E>48<K ?@>A25I5=85 8 >1CG5=85 ;5G5=8N 1>;8 
(Mich et al. 2010, Lim et al. 2014, Lorena et al. 2014, Doodnaught et al. 2017), 2:;NG0O >1AC645=85 
0;LB5@=0B82=KE <5B>4>2 :>=B@>;O 1>;8, :>340 0=0;L35B8:8 =54>ABC?=K (Diep et al. 2020), 8 
8A?>;L7>20=85 ?@>H54H8E 20;84870F8N 8=AB@C<5=B>2 >F5=:8 1>;8. 
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#B?<CD47@4;<S 
)>BO 4;O 1;03>?>;CG8O A>10: 8 :>H5: A >AB@>9 8;8 E@>=8G5A:>9 1>;LN =5>1E>48<> 
>15A?5G5=85 045:20B=>9 0=0;L35788, 206=> >B;8G0BL ?@028;L=CN <C;LB8<>40;L=CN 
0=0;L3578N >B =5:>@@5:B=>9 ?>;8?@03<0788. #>;8?@03<078O 3 MB> 8A?>;L7>20=85 1>;LH>3> 
:>;8G5AB20 ;5:0@AB2 2 :><18=0F88 157 4>;6=>3> >1>A=>20=8O. 1B> <>65B ?@82>48BL : 
A;>6=K< ;5:0@AB25==K< 2708<>459AB28O< 8 ?>2KH5==><C @8A:C ?>1>G=KE MDD5:B>2. 
!0?@8<5@, A>G5B0=85 ;5:0@AB25==KE A@54AB2 A 0=0;>38G=K< 459AB285< =0 
A5@>B>=8=5@38G5A:CN A8AB5<C <>65B C25;8G820BL @8A: A5@>B>=8=>2>3> A8=4@><0 (3;020 2.7). 
�=0;>38G=>, 22545=85 !#�# 2 A>G5B0=88 A :>@B8:>AB5@>84>< 1C45B C25;8G820BL 25@>OB=>ABL 
?>1>G=KE MDD5:B>2, B0:8E :0: 87JO72;5=85 8;8 ?5@D>@0F8O 65;C4>G=>-:8H5G=>3> B@0:B0. 
)>BO ?@87=0=>, GB> <C;LB8<>40;L=0O 0=0;L3578O C;CGH05B >15A?5G5=85 >1571>;820=8O, 
=5>14C<0==0O ?>;8?@03<078O :0: 2 :;8=8:5, B0: 8 2 4><0H=8E CA;>28OE, <>65B 4>@>3> AB>8BL. 
�><?;05=A 8 =5>1E>48<>ABL A>1;N45=8O B@51>20=89 : ?@8<5=5=8N =5A:>;L:8E ;5:0@AB2 2 
@07=K5 <><5=BK 2@5<5=8 <>3CB 2K7K20BL B@C4=>AB8. � 8AA;54>20=88 > AC1J5:B82=KE 
AC645=8OE ;8F, >ACI5AB2;ONI8E CE>4, > E@>=8G5A:>9 1>;8 C A>10:, 1K;> ?>:070=>, GB> 
=5>1E>48<>ABL 4020BL <=>3> ?@5?0@0B>2 >1@5<5=O;0 2;045;LF52 8 2 ?;0=5 AB>8<>AB8, 8 2 ?;0=5 
A2>52@5<5==>3> >15A?5G5=8O A>10: ;5:0@AB20<8 (Davis et al. 2019). #@8<5=5=85 ;5:0@AB2 B@8 
@070 2 45=L 70G0ABCN =52>7<>6=> 4;O 2;045;LF52, GB> ?@82>48B : ?;>E><C :><?;05=AC. �>;55 
2KA>:0O ;5:0@AB25==0O =03@C7:0 ?@8 ?>;8?@03<0788 ?@82>48B : ACI5AB25==><C CEC4H5=8N 
>B=>H5=89 <564C G5;>25:>< 8 682>B=K<. !0?@8<5@, 1>;55 ?>;>28=K 2;045;LF52 A>>1I8;8, 
GB> <548:0<5=B>7=>5 ;5G5=85 :>H:8 87<5=8;> 8E >B=>H5=8O (Taylor et al. 2022).  

1.9 !��$"#�&�+�%��3 �"�0 

!59@>?0B8G5A:0O 1>;L 3 MB> 1>;L, :>B>@0O 2>7=8:05B :0: ?@O<>5 A;54AB285 ?>@065=8O 8;8 
701>;520=8O A><0B>A5=A>@=>9 A8AB5<K (Jensen et al. 2011) (&01;8F0 3). 1B> A;01>040?B82=>5 
O2;5=85, :>B>@>5 2:;NG05B A?>=B0==CN 0=><0;L=CN M:B>?8G5A:CN A5=A>@=CN 0:B82=>ABL, 
=59@>?;0AB8G=>ABL, ?5@8D5@8G5A:CN 8 F5=B@0;L=CN A5=A818;870F8N, =0@CH5=85 M=4>35==>9 
B>@<>7=>9 @53C;OF88 8 0:B820F8N 3;88 (Gilron et al. 2015). � 25B5@8=0@88 =59@>?0B8G5A:0O 
1>;L O2;O5BAO =54>AB0B>G=> 4803=>AB8@>20==K<, ?;>E> 87CG5==K< 8 =>2K< A8=4@><><; ?> 
MB>9 B5<5 4>ABC?=K >17>@=K5 AB0BL8 (Grubb 2010, Moore 2016, Epstein 2020). !0 <><5=B 
=0?8A0=8O AB0BL8 4;O 4803=>AB8:8 =59@>?0B8G5A:>9 1>;8 :0: B0:>2>9 20;84878@>20==>3> 
8=AB@C<5=B0 =5 1K;>. �01>;520=85 >1KG=> ?@54?>;0305BAO ?> @57C;LB0B0< ?>4@>1=>3> 
D878:0;L=>3> 8 =52@>;>38G5A:>3> >A<>B@0 8, :>340 MB> 2>7<>6=>, 287C0;870F88 ?>@065==>9 
>1;0AB8 A 8A?>;L7>20=85< =>259H8E A@54AB2, B0:8E :0: <03=8B=>-@57>=0=A=0O B><>3@0D8O 
( $&). !59@>?0B8G5A:CN 1>;L A;54C5B 70?>4>7@8BL, :>340 ?0F85=B =52>A?@88<G82 : >1KG=>9 
0=0;L35B8G5A:>9 B5@0?88 8 ?>:070; :;8=8G5A:85 ?@87=0:8 0;;>48=88 8/8;8 38?5@0;35788; 
>4=0:> 2 7028A8<>AB8 >B ?>@065=8O 8 701>;520=8O B0:65 <>65B ?@>O2;OBLAO 38?>0;3578O (Ruel 

et al. 2020). �>;8G5AB25==>5 A5=A>@=>5 B5AB8@>20=85 (3;020 1.6) C A>10: A 3@K659 48A:0 3@C4>-

?>OA=8G=>3> >B45;0 (Gorney et al. 2016) 8 A>10: A =59@>?0B8G5A:8<8 1>;52K<8 A>AB>O=8O<8 
?>:070;> ?>2KH5==CN ?5@540GC CA8;5==>9 1>;8 8/8;8 A=865=85 8=3818@>20=8O 1>;8 ?> 
A@02=5=8N A> 74>@>2K<8 682>B=K<8 (Ruel et al. 2020); 2 ?5@A?5:B825 QST <>65B ?@54>AB028BL 
?>;57=CN :;8=8G5A:CN 8=D>@<0F8N ?@8 2:;NG5=88 2 D878:0;L=K9/=52@>;>38G5A:89 >A<>B@. 
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' 682>B=KE >?8A0=> =5A:>;L:> D>@< =59@>?0B88, 2:;NG0O 701>;520=8O A?8==>3> <>730, 
E@>=8G5A:85 701>;520=8O >?>@=>-42830B5;L=>3> 0??0@0B0, ?5@8D5@8G5A:CN =59@>?0B8N, 
?>AB>O==CN ?>A;5>?5@0F8>==CN 1>;L (@8A. 18 8 19). !0?@8<5@, "� <>65B ?@82>48BL : H8@>:> 
@0A?@>AB@0=5==>9 F5=B@0;L=>9 A5=A818;870F88 8 2>7=8:=>25=8N =59@>?0B8G5A:>9 1>;8 
(Knazovicky et al. 2016). �8015B8G5A:0O =59@>?0B8O :>H5: 3 MB> A8=4@><, @072820NI89AO 
2B>@8G=> 48015BC, :>B>@K9 2K7K205B AB>?>E>645=85 8 =59@>?0B8G5A:CN 1>;L (Mizisin et al. 

1998, Estrella et al. 2008). �80@8-?>4>1=0O 0=><0;8O 8 A8@8=3><85;8O C G8EC0 8 :020;5@-:8=3-
G0@;L7 A?0=85;59 ?> A@02=5=8N A 4@C38<8 A>10:0<8 <5;:8E ?>@>4 O2;ONBAO 8AB>G=8:>< 
7=0G8B5;L=>9 =59@>?0B8G5A:>9 1>;8 8 A2O70=K A ?@>O2;5=85< AB@0E0 8 A=865=85< :0G5AB20 
687=8 (Rutherford et al. 2012). � MB8E A>AB>O=8OE 83@0NB @>;L 35=5B8G5A:85 D0:B>@K, 2 
@57C;LB0B5 2>7459AB28O :>B>@KE ?>@>: @0728B8O G5@5?0 8 :@0=8>F5@28:0;L=>3> A>548=5=8O 
?@82>48B : A60B8N ?0@5=E8<K 3>;>2=>3> <>730 A ?>A;54CNI59 1>;LN 8 =0@CH5=8O<8 

F8@:C;OF88 A?8==><>73>2>9 684:>AB8 (Ancot et al. 2018, Knowler et al. 2018). %8=4@>< 
38?5@5AB5788 :>H5: (Feline hyperesthesia syndrome, FHS) 8 A8=4@>< >@>D0F80;L=>9 1>;8 

(orofacial pain syndrome, FOPS) ?@54AB02;ONB A>1>9 1>;52K5 @0AAB@>9AB20 A ?@>O2;5=85< 
?>2545=G5A:8E ?@87=0:>2, 25AL<0 ?>E>68E =0 =59@>?0B8G5A:CN 1>;L (@8AC=>: 18). 
�;8=8G5A:85 >A>15==>AB8 A5@88 A;CG052 C 7 :>H5: A FHS ?@>O2;O;8AL ?>45@3820=8O<8 :>68 
?>OA=8G=>9 >1;0AB8 A?8=K, M?87>40<8 ?@K6:>2 8 1530, G@57<5@=>9 2>:0;870F859, ?>3>=59 70 
E2>AB></A0<>B@02<8@>20=85< (Batle et al. 2019). $0A?@>AB@0=5==>ABL FOPS 2KA>:0 C 
18@<0=A:8E :>H5: ?> A@02=5=8N A 4@C38<8 ?>@>40<8. �>;52>9 A8=4@>< :>H5: 
?0B>D878>;>38G5A:8 AE>45= A =52@0;3859 B@>9=8G=>3> =5@20 C ;N459; ?@>O2;O5BAO 2 2845 
>AB@KE >4=>AB>@>==8E M?87>4>2 1>;8 A ?@54?>;0305<K< =0A;54AB25==K< :><?>=5=B><, 
:>B>@K9 <>65B 1KBL A2O70= A> AB@5AA>< (Rusbridge et al. 2010). �;8=8G5A:85 ?@87=0:8 
A>?@>2>640NBAO 42865=85< G5;NAB59 8;8 2>7=8:0NB A0<>?@>872>;L=> 8 2:;NG0NB 2 A51O 
B@5=85 ;0?0<8 <>@4K 2 >1;0AB8 ?0AB8, ?@5C25;8G5==> 0:B82=>5 2K;87K20=85 8 6520B5;L=K5 
42865=8O, A0<>B@02<8@>20=85 O7K:0, A?>=B0==CN 2>:0;870F8N A 871530NI8< ?>2545=85< 8 
A=865=85 0??5B8B0.  

 

$<EGAB> 18.  
#@8<5@K :>H5: A =59@>?0B8G5A:>9 1>;LN. (0) �>H:0 A ?>AB>O==>9 ?>A;5>?5@0F8>==>9 1>;LN 
?>A;5 >=8EM:B><88. 1B0 :>H:0 G0AB> 45@68B ;52CN ;0?C ?@8?>4=OB>9, :>340 A848B, GB>1K 
871560BL =03@C7:8 =0 =55, 8715305B ?@8:>A=>25=89 : MB>9 ;0?5 A?CABO 3>4K ?>A;5 >?5@0F88. (b) 
�>H:0 A ?>4>7@5=85< =0 A8=4@>< 38?5@5AB5788 :>H5:. 1B>B :>B 2=570?=> =0G8=05B 2K:CAK20BL 
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H5@ABL 2 >1;0AB8 3@C4>?>OA=8G=>3> >B45;0 8 @5038@C5B =0 ?@8:>A=>25=85 : MB>9 >1;0AB8, 
?@>O2;OO ?@87=0:8 0;;>48=88. (c) �>B A >@>D0F80;L=K< 1>;52K< A8=4@><>< :>H5:. 1B>B :>B 
>65AB>G5==> B5@ <>@4C ?5@54=8<8 ;0?0<8 8 2>:0;878@>20; «157 2848<>9 ?@8G8=K». (>B> 
?@82545=> 87 Monteiro & Steagall (2018). 

$<EGAB> 19. 
#@8<5@ A>10:8 A =59@>?0B8G5A:>9 1>;LN. ' MB>9 13-;5B=59 AC:8 1K; <=>65AB25==K9 
>AB5>0@B@8B ACAB02>2 2 B5@<8=0;L=>9 AB0488. "B<5G0;0AL 0A8<<5B@8O >1J5<0 <KH5G=>9 <0AAK 
8 @0A?@545;5=8O =03@C7:8 =0 B07>2K5 :>=5G=>AB8. !0 >A<>B@5 1K;> 2KO2;5=> A5@L57=>5 
=0@CH5=85 ?>4286=>AB8 8 G@57<5@=>5 2K;87K20=85 B07>2KE :>=5G=>AB59. (>B> 87 ;8G=>3> 
0@E820 �50B@8F  >=B59@>. 

�5G5=85 =59@>?0B8G5A:>9 1>;8 O2;O5BAO A;>6=>9 7040G59. � 25B5@8=0@=>9 ;8B5@0BC@5 >?8A0=> 
?@8<5=5=85 3010?5=B8=>84>2 (3010?5=B8= 8;8 ?@53010;8=) 2 :0G5AB25 ?5@2>9 ;8=88 ;5G5=8O 
=59@>?0B8G5A:>9 1>;8 A> 7=0G8B5;L=K< C;CGH5=85< :0G5AB20 687=8 (Plessas et al. 2015, Batle 

et al. 2019, Sanchis-Mora et al. 2019, Ruel et al. 2020, Schmierer et al. 2020, Thoefner et al. 2020). 

!#�# 8A?>;L7>20;8 2 A>G5B0=88 A 3010?5=B8=>840<8 ?@8 ?>4>7@5=88 =0 A>?CBAB2CNI55 
2>A?0;5=85. �=B03>=8ABK @5F5?B>@>2 N-<5B8;-D-0A?0@B0B0 (NMDA) (B.5. 0<0=B048=) B0:65 
8A?>;L7>20;8 4;O ;5G5=8O "� C A>10: (Lascelles et al. 2008) 8 :>H5: (Shipley et al. 2021).  >6=> 
8A?>;L7>20BL =5A:>;L:> <5B>4>2 D878>B5@0?88, 2:;NG0O B5?;>2CN 8 E>;>4>2CN B5@0?8N, 
0:C?C=:BC@C 8 83;>C:0;K20=85 B@8335@=KE B>G5:, @0ABO6:C, <0AA06 8 D878G5A:85 C?@06=5=8O, 
E>BO =5>1E>48<K 40;L=59H85 8AA;54>20=8O 8E ?@8<5=5=8O 2 25B5@8=0@88 C 682>B=KE, 
?>;CG0NI8E ?><>IL (Shah et al. 2015). !5>1E>48<K 8AA;54>20=8O, 2:;NG0NI85 @07;8G=K5 
20@80=BK ;5G5=8O H8@>:>3> A?5:B@0 =59@>?0B8G5A:8E 1>;57=5==KE A>AB>O=89, 8 8AA;54>20=8O 
?>B5=F80;L=>3> MDD5:B0 ?;0F51>. �>?>;=8B5;L=CN 8=D>@<0F8N A<. 2 3;025 3.12. 
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1.10 "$"(�*���0!�3 � �'�!�3 �"�0. 
%>3;0A=> >?@545;5=8N  564C=0@>4=>9 0AA>F80F88 ?> 87CG5=8N 1>;8 (International 
Association for the Study of Pain, IASP), >@>D0F80;L=0O 1>;L O2;O5BAO G0AB>9 D>@<>9 1>;8, 
>ICI05<>9 2 >1;0AB8 <>@4K 8/8;8 @>B>2>9 ?>;>AB8 (IASP n.d.b). "=0 <>65B 1KBL 2K720=0 
701>;520=8O<8 8;8 =0@CH5=8O<8 @538>=0;L=KE AB@C:BC@, 48ADC=:F859 =5@2=>9 A8AB5<K 8;8 
?5@54020BLAO 87 >B40;5==KE 8AB>G=8:>2 (@8A. 20). "@>D0F80;L=0O 1>;L 70459AB2C5B <KH5G=>-
A2O7>G=K5, 45=B>0;L25>;O@=K5 8/8;8 =5@2=>-A>AC48ABK5 <5E0=87<K. �C1=0O 1>;L 3 MB> B8? 
>@>D0F80;L=>9 1>;8, 2K7K205<K9 701>;520=8O<8 8;8 1>;LN, >B=>AOI59AO : 7C10<. 
%CI5AB2CNB A?5F8D8G5A:85 @07;8G8O <564C <5E0=87<0<8 45=B0;L=>9 =>F8F5?F88 8 4@C38<8 
B:0=O<8 >@30=87<0. �560I89 2 >A=>25 >@>D0F80;L=>9 1>;8 =>F8F5?B82=K9 ?@>F5AA <5=55 
?>=OB5=, G5< 4@C385 A><0B8G5A:85 A83=0;L=K5 <5E0=87<K. !0?@8<5@, 7C1=0O ?C;L?0 ?;>B=> 
8==5@28@>20=0 8 >:@C65=0 <8=5@0;87>20==K< 45=B8=>< 8 M<0;LN. #>A;54=89 ;8H5= 
20A:C;O@870F88, =5 8==5@28@>28@C5BAO, =5 8<55B ?>@ 8 >15A?5G8205B 7C1 70I8B=K< A;>5<. 
"4=0:> 2 MB>9 A@545 A =87:>9 ?>40B;82>ABLN 8 2> 2@5<O 2>A?0;5=8O <8=8<0;L=K9 >B5: ?C;L?K 
?@82>48B : A8;L=>9 1>;8, >A>15==> ?@8 =0@CH5=88 M<0;8. 

 

$<EGAB> 20. 
#@8<5@K A>AB>O=89, 2K7K20NI8E >@>D0F80;L=CN 8 7C1=CN 1>;L. (0) �>H:0 A BO65;K< 
701>;520=85< ?0@>4>=B0. 1B0 :>H:0 =0G8=0;0 B5@5BL @>B ;0?>9 2> 2@5<O 54K. �>H:C 225;8 2 
0=5AB578N 4;O AB><0B>;>38G5A:>3> ;5G5=8O, 2:;NG0O C40;5=85 7C1>2. �;045;LFK A>>1I8;8, GB> 
?>A;5 ;5G5=8O MB8 ?@87=0:8 8AG57;8 8 :>H:0 AB0;0 1>;55 4@C65;N1=>9. (1) %>10:0 A 
>AB5>A0@:><>9 ?@02>9 G0AB8 =86=59 G5;NAB8. %>10:0 ?5@5AB0;0 ;>28BL <OG, :>340 53> 1@>A0; 
2;045;5F, E>BO @0=55 59 MB> =@028;>AL. (>B> (0) ?@82545=> 87 Monteiro & Steagall (2018). (>B> (b) 

87 ;8G=>3> 0@E820 �50B@8F  >=B59@>. 

"@>D0F80;L=0O 1>;L O2;O5BAO @0A?@>AB@0=5==>9 ?@>1;5<>9 2 25B5@8=0@=>9 <548F8=5 87-70 
2KA>:>9 2AB@5G05<>AB8 701>;520=89 ?>;>AB8 @B0 (=0?@8<5@, ?0@>4>=B8B0, ?5@5;><>2 7C1>2, 
AB><0B8B0, <0;>::;N788 8 =5>?;0789), ?@82>4OI8E : >AB@>9 8 E@>=8G5A:>9 1>;8, 
?>B5=F80;L=> 2;8ONI59 =0 :0G5AB2> 687=8 682>B=KE 8 A2O7L <564C 2;045;LF5< 8 ?8B><F5<. 
�><8B5B ?> AB0=40@B870F88 2 AB><0B>;>388 WSAVA >?C1;8:>20; >1H8@=K9 4>:C<5=B ?> MB>9 
B5<5, :>B>@K9 2:;NG05B 8=D>@<0F8N >1 0=5AB5788 8 ;5G5=88 1>;8 C AB><0B>;>38G5A:8E 
?0F85=B>2 (Niemiec et al. 2020). &0:65 4>ABC?=K 4>?>;=8B5;L=K5 @5:><5=40F88 ?> 
AB><0B>;>38G5A:>9 ?><>I8 �<5@8:0=A:>9 0AA>F80F88 :;8=8: 4;O 682>B=KE (American Animal 
Hospital Association) (Bellows et al. 2019). 

�01>;520=8O ?0@>4>=B0 @0A?@>AB@0=5=K C A>10: 8 :>H5:, 8 8E ;5G5=85 G0AB> 2:;NG05B >1ICN 
0=5AB578N 8 C40;5=85 7C1>2. !0?@8<5@, E@>=8G5A:89 38=382>AB><0B8B :>H5: E0@0:B5@87C5BAO 
42CAB>@>==8<8 <C;LB8D>:0;L=K<8 8;8 48DDC7=K<8 @KE;K<8 ?@>;8D5@0B82=K<8 O725==K<8 
?>@065=8O<8 2>:@C3 >A=>20=8O O7K:0 8 =51=>-O7KG=>9 A:;04:8 A A8;L=> 2K@065==K< 
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48A:><D>@B>< ?>;>AB8 @B0. �01>;520=85 ?@82>48B : 0=>@5:A88, 48AD0388, A80;>@55, 30;8B>7C 
8 ?>B5@5 25A0. 1B0 ?0B>;>38O B0:65 <>65B ?@82>48BL : :@>2>B5G5=8O< 2 @>B>2>9 ?>;>AB8 8 
G0AB> B@51C5B ?>;=>9 M:AB@0:F88 7C1>2 (Winer et al. 2016). �@C385 @0A?@>AB@0=5==K5 ?@8G8=K 
7C1=>9 1>;8 2:;NG0NB B@02<C, 8=D5:F8N 7C1=>9 ?C;L?K (?C;L?8B) 8;8 701>;520=8O ?C;L?K, 
=5>?;078N, >::;N78>==CN B@02<C, 01AF5AAK, A8=4@>< B@5A=C2H53> 7C10, ?5@5;><K 8 
8=20782=K5 E8@C@38G5A:85 ?@>F54C@K 2 @>B>2>9 ?>;>AB8 (=0?@8<5@, @575:F8O 25@E=59 
G5;NAB8, @575:F88 =86=59 G5;NAB8 8 B.4.). !5A<>B@O =0 B>, GB> 1>;L 2 @>B>2>9 ?>;>AB8 / 7C15 
O2;O5BAO @0A?@>AB@0=5==>9, >=0 2A5 5I5 =54>AB0B>G=> @0A?>7=05BAO, ;5G8BAO =5 2 ?>;=>9 <5@5 
8 70G0ABCN 83=>@8@C5BAO 2 ?@0:B8:5 ;5G5=8O <5;:8E 682>B=KE. &5< =5 <5=55, >@>D0F80;L=>9 
1>;8 =0G8=0NB C45;OBL 2=8<0=85 :0: 2KA>:>?@8>@8B5B=>9 ?@>1;5<5 1;03>?>;CG8O 682>B=KE 
(Summers et al. 2019). � E>45 87CG5=8O M;5:B@>==KE <548F8=A:8E :0@B A>10: 2 �5;8:>1@8B0=88 

AB><0B>;>38G5A:85 ?@>1;5<K 1K;8 >B=5A5=K : >4=><C 87 B@5E 701>;520=89 A> 7=0G8B5;L=K< 
2>7459AB285< =0 1;03>?>;CG85 =0 >A=>25 8E 2KA>:>9 @0A?@>AB@0=5==>AB8, ?@>4>;68B5;L=>AB8 
8 BO65AB8.  
!0 A53>4=OH=89 45=L 1>;LH8=AB2> 8AA;54>20=89 ?> MB><C 2>?@>AC ?>A2OI5=K <5AB=K< 

1;>:0< 0=5AB5B8:0<8 8 8E 0=5AB578@CNI5<C MDD5:BC, => 2 >B=>H5=88 0=0;L35788 8 ?>2545=8O, 
2K720==>3> 1>;LN 2 @>B>2>9 ?>;>AB8, 8AA;54>20=> =5 <=>3>. �>;L ?>A;5 C40;5=8O 7C1>2 
2>7=8:05B 2A;54AB285 2>A?0;5=8O 8 2;8O5B =0 ?@85< :>@<0 8 ?8I52>5 ?>2545=85 :>H5: 
(Watanabe et al. 2019, Watanabe et al. 2020b). 1B8< ?0F85=B0< B@51C5BAO 4;8B5;L=0O >?8>84=0O 
B5@0?8O (4> 72 G0A>2 C >B45;L=KE ?0F85=B>2) 4;O :>=B@>;O 1>;8 2 4>?>;=5=85 : 8A?>;L7>20=8N 
<C;LB8<>40;L=>3> ?@>B>:>;0 2> 2@5<O >?5@0F88 A >?8>840<8, <5AB=K<8 0=5AB5B8:0<8 8 
!#�#. �>H:8 45<>=AB@8@CNB A?5F8D8G5A:>5, >?>A@54>20==>5 1>;LN, ?>2545=85 8 <5=55 
83@82K 8 0:B82=K; AAK;:0 =0 2845> ?>2545=8O, 2K720==>3> 1>;LN, C :>H5: ?>A;5 C40;5=8O 
7C1>2 4>ABC?=0 2<5AB5 A >@838=0;L=>9 ?C1;8:0F859 (Watanabe et al. 2020b). ' A>10: ?>4>1=K5 
8AA;54>20=8O 5I5 =5 ?@>2>48;8AL. %CI5AB2C5B ?@54?>;>65=85, GB> 682>B=K5 A 701>;520=8O<8 
?>;>AB8 @B0, A>?@>2>640NI8<8AO 1>;LN, 8A?KBK20NB B0:>5 65 =530B82=>5 2;8O=85 =0 
:0G5AB2> 687=8 8 E0@0:B5@ A=0, :0: 8 ;N48 (Ferreira et al. 2017). �5B5@8=0@=K5 2@0G8 
@0AA<0B@820NB 1>;57=8 ?>;>AB8 @B0 2 :0G5AB25 206=>9 ?@8G8=K E@>=8G5A:>9 1>;8 C A>10: (Bell 

et al. 2014); 25@>OB=>, MB> 25@=> 8 4;O :>H5:. �59AB28B5;L=>, =0 A>10: 8 :>H5: <>65B >:07K20BL 
2;8O=85 =59@>?0B8G5A:0O >@>D0F80;L=0O 1>;L (A<. FOPS 2 3;025 1.9) 8;8 7;>:0G5AB25==K5 8 
=57;>:0G5AB25==K5 >?CE>;8 ?>;>AB8 @B0, ?@82>4OI85 : E@>=8G5A:>9 1>;8(A<. 3;02C 3.14). 
IASP 70O28;0, GB> <=>3><5@=K9 E0@0:B5@ >@>D0F80;L=>9 1>;8 B@51C5B <5648AF8?;8=0@=>3> 
?>4E>40 : 55 ;5G5=8N, GB> 45;05B =5>1E>48<K< A>740=85 %?5F80;L=>9 3@C??K ?> ?@>1;5<5 
(IASP n.d.c). �84>A?5F8D8G=K5 8=AB@C<5=BK 4;O >F5=:8 1>;8 2 25B5@8=0@=>9 AB><0B>;>388 =5 
>?C1;8:>20=K. &5< =5 <5=55 <8<G5A:0O H:0;0 :>H5: Feline Grimace Scale© ?>:070;0 
=0456=>ABL >B E>@>H59 4> ?@52>AE>4=>9 A@548 =01;N40B5;59 70 :>H:0<8 ?>A;5 C40;5=8O 7C1>2 
(Watanabe et al. 2020a). 1B0;>==K9 :><?;5:A=K9 8=AB@C<5=B >F5=:8, ?@>H54H89 

4>?>;=8B5;L=CN 20;84870F8N, B0:65 <>65B 1KBL ?>;575= 4;O >F5=:8 1>;8 C A>10: 8 :>H5: A 
701>;520=8O<8 @>B>2>9 ?>;>AB8 8 G5;NAB=>-;8F52>9 >1;0AB8 (Della Rocca et al. 2019). #>4E>4 
: 7C1=>9 1>;8 <C;LB8<>40;5=. �>;LH8=AB2> 4803=>AB8G5A:8E ?@>F54C@ (=0?@8<5@, 
@5=B35=>3@0<<K) C 682>B=KE B@51CNB >1I59 0=5AB5788, 0 8=20782=K5 8 1>;57=5==K5 
?@>F54C@K, B0:85 :0: C40;5=85 7C1>2, 4>;6=K 2K?>;=OBLAO B>;L:> ?>4 >1I59 0=5AB57859. 
�2545=85 !#�# 4;8B5;L=>3> 459AB28O G0AB> B@51C5BAO ?>A;5 C40;5=8O =5A:>;L:8E 7C1>2, 4065 
:>340 >?8>84K 8 <5B>4K <5AB=>9 0=0;L35788 8A?>;L7CNBAO ?5@8>?5@0F8>==> (Bienhoff et al. 

2012). #@8 D0@<0:>;>38G5A:>< ;5G5=88 E@>=8G5A:>9 1>;8 @0AA<0B@820NBAO !#�#, 0 B0:65 
0=0;L35B8:8 F5=B@0;L=>3> 459AB28O, B0:85 :0: 3010?5=B8=, 0<8B@8?B8;8= 8 B@0<04>; (B>;L:> 
4;O :>H5:). #@8<5@K AB><0B>;>38G5A:8E ?@>B>:>;>2 ?@82545=K 2 3;020E 2.5 8 3.7. 
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1.11 $�� 

�>;L <>65B =530B82=> 2;8OBL =0 1>;L=KE @0:>< =0 2A5E AB048OE 701>;520=8O. �;8=8G5A:0O 
:0@B8=0 <>65B H8@>:> 20@L8@>20BL 2 7028A8<>AB8 >B <5AB>?>;>65=8O 8 ?@8@>4K >?CE>;8. �0: 
?@028;>, >?CE>;8, 70B@03820NI85 ?>;>ABL @B0, :>AB8, <>G5?>;>2CN A8AB5<C, 3;070, =>A, 
:>@5H:8 =5@2>2 8 65;C4>G=>-:8H5G=K9 B@0:B, 2K7K20NB 7=0G8B5;L=CN 1>;L (Lascelles 2013), 

>4=0:> 4@C385 284K >?CE>;59, B0:85 :0: ;8<D><0, B0:65 <>3CB ?@82>48BL : 1>;8 (Higginson et 

al. 2013). �>;L ?@>O2;O5BAO A8;L=55 ?@8 @0:5, ?>@060NI5< =5M;0AB8G=K5 B:0=8, B0:85 :0: 
:>ABL, 8;8 ?@8 =0;8G88 :><?>=5=B0 =59@>?0B8G5A:>9 1>;8 (Bennett et al. 2012). � ;N1>< A;CG05 
?> <5@5 @0728B8O @0:0 1>;L A 1>;LH59 25@>OB=>ABLN 1C45B ?@>O2;OBLAO 8 =0@0AB0BL. 
' 1>;L=KE @0:>< 1>;L O2;O5BAO >4=8< 87 =081>;55 >?0A=KE 8 87=C@8B5;L=KE A8<?B><>2, 
?>@060NI8E >B 43 4> 63% ?0F85=B>2 =0 2A5E AB048OE 701>;520=8O 8 4> 90% ?0F85=B>2 A 
?@>428=CB>9 AB04859 701>;520=8O (van den Beuken-van Everdingen et al. 2007). )>BO 8AB8==0O 
@0A?@>AB@0=5==>ABL @0:>2>9 1>;8 C <5;:8E 682>B=KE >AB05BAO =58725AB=>9, <>6=> 
?@54?>;>68BL, GB> >=0 2KA>:0, CG8BK20O, 1>;LHCN ?@>4>;68B5;L=>ABL 687=8 :>H5: 8 A>10: 8 
B>, GB> @0: O2;O5BAO >A=>2=>9 ?@8G8=>9 701>;5205<>AB8 8 A<5@B=>AB8 2 MB>9 ?>?C;OF88. �>;L 
?@8 @0:5 =54>AB0B>G=> @0A?>7=05BAO 8 =54>AB0B>G=> ;5G8BAO C ;N459, 8 B> 65 A0<>5, 25@>OB=>, 
25@=> 4;O 682>B=KE. "?@>A A CG0AB85< 25B5@8=0@>2 87 �5;8:>1@8B0=88 ?>:070;, GB> 87% 
A>3;0A=K A B5<, GB> 1>;L ?@8 @0:5 =54>AB0B>G=> 4803=>AB8@>20=0, 0 66% =5 A>3;0A=K A B5<, GB> 
1>;L ?@8 @0:5 ;53:> ;5G8BL (Bell et al. 2014). 

�>;L C 1>;L=KE @0:>< <>65B 8<5BL ?@87=0:8 >AB@>9 8;8 E@>=8G5A:>9 8;8 >158E 8 8<55B 
<=>3><5@=K9 E0@0:B5@ (B01;8F0 10). "=0 <>65B 1KBL A><0B8G5A:>9 8;8 28AF5@0;L=>9 8 
>1KG=> 2:;NG05B 2>A?0;8B5;L=K5 8 =59@>?0B8G5A:85 :><?>=5=BK.  
&45?<J4 10. �>;L ?@8 @0:5 O2;O5BAO <=>3>D0:B>@=>9 8 A2O70=0 A A0<8< 701>;520=85<, 0 B0:65 
A ?@>F54C@0<8 4803=>AB8:8 8 B5@0?88 @0:0 8 A>?CBAB2CNI8<8 A>AB>O=8O<8. 
(4>FBD, 
ECBEB5EF6GRM<= 
5B?<, 6O;64AAB= 
D4>B@ 

�B@@9AF4D<< 

#@O<>5 
A;54AB285 
>?CE>;8 

�>;LH8=AB2> >?CE>;59 ?@54AB02;ONB A>1>9 >1J5<=K5 =>2>>1@07>20=8O, :>B>@K5 ?@82>4OB 
: =5:@>7C, 8=D8;LB@0F88 <O3:8E B:0=59 8;8 :>AB59 8 2;8ONB =0 ?5@8D5@8G5A:85 =5@2K. 
�>A?0;8B5;L=0O 1>;L 2>7=8:05B 2 @57C;LB0B5 ?>2@5645=8O B:0=59 8 2>A?0;5=8O. 
!59@>?0B8G5A:0O 1>;L 2>7=8:05B 2 @57C;LB0B5 ?>@065=8O 8;8 A60B8O ?5@8D5@8G5A:8E 
=5@2>2 8;8 4@C38E =5@2=KE B:0=59. 

!59@>8<<C==K5 
2708<>459AB28O 

�>;L ?@8 @0:5 B0:65 O2;O5BAO A;54AB285< 18>E8<8G5A:8E 2708<>459AB289 <564C >?CE>;LN 
8 2=CB@5==59 A@54>9 E>7O8=0. %;>6=K5 A2O78 <564C @0:>2K<8 :;5B:0<8, 8<<C==>9 
A8AB5<>9 8 ?5@8D5@8G5A:>9 8 F5=B@0;L=>9 =5@2=>9 A8AB5<0<8 83@0NB DC=40<5=B0;L=CN 
@>;L 2 ?>B5=F8@>20=88 @>AB0 8 @0A?@>AB@0=5=8O >?CE>;59, 0 B0:65 2 35=5@0F88 8 
?>445@60=88 1>;8 ?@8 @0:5.  

�803=>AB8G5A:85 
?@>F54C@K 

�8>?A8O, >B1>@ 0A?8@0B0 H?@8F5<, M=4>A:>?8O 8 ?>78F8>=8@>20=85 4;O 287C0;870F88 
<>3CB 2K720BL 2@5<5==CN 1>;L 8 48A:><D>@B. 

#@>B82>@0:>20O 
B5@0?8O 

�5=5?C=:F88, E8@C@38O, E8<8>B5@0?8O 8 ;CG520O B5@0?8O <>3CB 2K720BL 1>;L 2 AB5?5=8 >B 
;53:>9 4> A8;L=>9, 2:;NG0O >AB@CN 1>;L, ?>AB>O==CN ?>A;5>?5@0F8>==CN 1>;L (=0?@8<5@, 
?@8 0<?CB0F88, B>@0:>B><88), =59@>?0B8N, 2K720==CN E8<8>B5@0?859, 8 <C:>78B 8 1>;L, 
2K720==K5 >1;CG5=85<. 
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 5B0AB0B8G5A:0O 
1>;57=L $0: <>65B ?@>=8:0BL 2 74>@>2K5 B:0=8, =0?@8<5@, ?@8 <5B0AB078@>20=88 2 :>AB8. 

%>?CBAB2CNI85 
1>;57=5==K5 
A>AB>O=8O 

' 1>;L=KE @0:>< G0AB> 2AB@5G0NBAO 4@C385 8AB>G=8:8 E@>=8G5A:>9 1>;8, 2:;NG0O 
>AB5>0@B@8B 8 701>;520=85 ?0@>4>=B0. 

$4> >BEF9= 

$0: :>AB8 <>65B 1KBL ?5@28G=>3> ?@>8AE>645=8O, :0:, =0?@8<5@, >AB5>A0@:><0 C A>10: 
(@8A. 21), 8;8 :>ABL <>65B 1KBL 8=D8;LB@8@>20=0 4@C38<8 2840<8 @0:0 (?;>A:>:;5B>G=K9 @0: 
?>;>AB8 @B0 C :>H5:). "AB5>A0@:><0, : :>B>@>9 8<5NB ?@54@0A?>;>65==>ABL A>10:8 :@C?=KE 
8 3830=BA:8E ?>@>4, ?@54AB02;O5B A>1>9 03@5AA82=CN 8 8=20782=CN 7;>:0G5AB25==CN >?CE>;L 
:>AB8, 2K7K20NICN >AB5>;8B8G5A:85 8 ?@>;8D5@0B82=K5 87<5=5=8O (Simpson et al. 2017). 1B8 
284K @0:0 2K7K20NB A8;L=CN 1>;L, => ?0F85=B>2, :0: ?@028;>, 4803=>AB8@CNB =0 ?>74=59 
AB0488 701>;520=8O. �AA;54>20=85 C A>10: A >AB5>A0@:><>9 ?>:070;>, GB> C B0:8E 1>;L=KE 
?>2KH5=0 35=5@0;878@>20==0O GC2AB28B5;L=>ABL : 1>;8 ?> A@02=5=8N A> 74>@>2K<8 A>10:0<8, 
GB> >7=0G05B, GB> >=8 A8;L=55 >ICI0NB 1>;L 2> 2A5< >@30=87<5. ' =8E >B<5G0NB 0;;>48=8N 2 
<5AB5 >?CE>;8 8 38?5@0;3578N 2>:@C3 >?CE>;8 8 2 4@C38E <5AB0E, 0 B0:65 48ADC=:F8N 
<5E0=87<>2, 8=3818@CNI8E 1>;L. ' B0:8E A>10: =87:85 ?>:070B5;8 :0G5AB20 687=8, A=865=0 
?>4286=>ABL 8 =0@CH5= A>= (Monteiro et al. 2018). 

 

$<EGAB> 21. 
%>10:0 A >AB5>A0@:><>9 48AB0;L=>3> CG0AB:0 ;52>9 ;CG52>9 :>AB8 8 8;;NAB@0F8O :><?>=5=B>2, 
A?>A>1AB2CNI8E ?5@8D5@8G5A:>9 8 F5=B@0;L=>9 A5=A818;870F88 C 1>;L=KE @0:>< :>AB59.  
SP 3 25I5AB2> P, NGF 3 (0:B>@ @>AB0 =5@2>2, CGRP 3 :0;LF8B>=8=-35=-A2O70==K9 ?5?B84, PG 3 
?@>AB03;0=48=K, TRPV 3 B@0=78B>@=K9 @5F5?B>@=K9 ?>B5=F80; 20=8;;>840. $8AC=>: A 
87<5=5=8O<8 87 Monteiro 2019. 
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�<EJ9D4?PAO= D4> 

�8AF5@0;L=K9 @0: (1@NH=>9 8 3@C4=>9 ?>;>AB59) 2K7K205B 1>;L, => >?@545;8BL 8AB>G=8: 
B0:>9 1>;8 70B@C4=8B5;L=>. �>;L <>65B 2>7=8:0BL 2 @57C;LB0B5 @0ABO65=8O 8 A60B8O ?>;KE 
>@30=>2, @0ABO65=8O :0?AC; F5;L=KE >@30=>2 8;8 ?>25@E=>AB8 A;878AB>9 >1>;>G:8, 8H5<88, 

2K720==>9 8=207859 >?CE>;8 8;8 :><?@5AA859 28AF5@0;L=>3> :@>2>A=0165=8O 8;8 
:><?@5AA859 8;8 8=207859 2 =5@2K, A=0160NI85 2=CB@5==85 >@30=K 8;8 4@C385 AB@C:BC@K, 
B0:85 :0: A2O7:8, A>AC4K 8;8 1@K659:0 (Wordliczek & Zajaczkowska 2013). 

1.12 ���� "���%&��� #�&�!�3 � �"�� 

�85B0, >68@5=85 8 1>;L ?@8 "� C A>10: 8 :>H5: =5@07@K2=> A2O70=K (Frye et al. 2016, Maniaki 

et al. 2021). ' A>10: 1K;> 704>:C<5=B8@>20=> C<5=LH5=85 1>;8, A2O70==>5 A ?>B5@59 25A0 
(German et al. 2012). �=D>@<0F8O >1 >F5=:5 A>AB>O=8O B5;0 8 <KHF 4>ABC?=0 ?> AAK;:5 
https://wsava.org/global-guidelines/global-nutrition-guidelines/. 

"1JOA=5=8O ?@>G=>9 2708<>A2O78 <564C >68@5=85< 8 1>;LN ?@8 "� 2:;NG0NB ?>2KH5==CN 
<5E0=8G5A:CN =03@C7:C >B 871KB>G=>3> 25A0 8 <5B01>;8G5A:8E 87<5=5=89, 2K720==KE 
?@>2>A?0;8B5;L=K<8 <5480B>@0<8, ?>ABC?0NI8<8 87 68@>2>9 B:0=8 (Tvarijonaviciute et al. 

2012, Van de Velde et al. 2013, Barić Rafaj et al. 2017). "68@5=85 O2;O5BAO 2>A?0;8B5;L=K< 
A>AB>O=85< A0<> ?> A515, 0 68@ 3 0:B82=K< «>@30=><», :>B>@K9 2KA2>1>6405B 7=0G8B5;L=>5 
:>;8G5AB2> F8B>:8=>2.  
�725AB=> B0:65, GB> >68@5=85 2;8O5B =0 <8:@>18>< :8H5G=8:0, :>B>@K9, 2 A2>N >G5@54L, :0: 
1K;> ?>:070=>, 2;8O5B :0: =0 1>;L, B0: 8 =0 B5G5=85 701>;520=8O (Schott et al. 2018). �8H5G=K5 
<8:@>>@30=87<K 2708<>459AB2CNB A =5@2=>9 A8AB5<>9 (=59@>M=4>:@8==>-8<<C==0O >AL) 8 
2;8ONB =0 @53C;OF8N 1>;8 (Guo et al. 2019). %>AB>O=8O E@>=8G5A:>9 1>;8 >B<5G5=K 
=59@>2>A?0;5=85<, :>B>@>5 A?>A>1AB2C5B 55 ?>445@60=8N 8, 2 A2>N >G5@54L, AB8<C;8@C5B 
40;L=59H55 =59@>2>A?0;5=85 (Nijs et al. 2020). �85B0 B0:65 <>65B 2;8OBL =0 =59@>2>A?0;5=85 
G5@57 2708<>459AB285 A :8H5G=>-<>73>2>9 >ALN 8 87<5=5=85 <8:@>18><0. &0:8< >1@07><, 
?><8<> B>3>, GB> >68@5=85 :0: B0:>2>5 87<5=O5B >ICI5=85 1>;8, 87<5=5=8O 2 485B5 1K;8 
@0AA<>B@5=K :0: A?>A>1 <>4C;OF88 1>;52KE >ICI5=89. %?5F8D8:0 485B8G5A:8E 
2<5H0B5;LAB2 4;O 87<5=5=8O 1>;8 C ;N459 >AB05BAO =52KOA=5==>9. !5:>B>@K5 8AA;54>20=8O 
?>:07K20NB, GB> 2KA>:>:0;>@89=K5 485BK A =87:8< A>45@60=85< :;5BG0B:8 A2O70=K A 
>:8A;8B5;L=K< AB@5AA><, =5:@>7>< :;5B>: 8 ?>2@5645=85< B:0=59 2A53> >@30=87<0 
?>A@54AB2>< ?@>2>A?0;8B5;L=>9 F5=B@0;L=>9 8<<C==>9 ?5@540G8 A83=0;>2 8 3;80;L=>9 
0:B820F88 (Brain et al. 2021). � 4@C38E 8AA;54>20=8OE ?>:070=K ?@58<CI5AB20 :5B>35==KE 485B, 
:>B>@K5 8<5NB 2KA>:CN :0;>@89=>ABL 8 A>45@60=85 15;:0 4;O >1;53G5=8O 1>;8 8 C<5=LH5=8O 
2>A?0;5=8O (Field et al. 2021, Ruskin et al. 2021). !5:>B>@K5 284K :8H5G=KE <8:@>>@30=87<>2 
<>3CB ?@>4CF8@>20BL B@8?B>D0=, C25;8G820O 0=0;L3578N A5@>B>=8=><, 2 B> 2@5<O :0: 4@C385 
<8:@>>@30=87<K <>3CB ?@>4CF8@>20BL 03>=8ABK NMDA-@5F5?B>@>2, A?>A>1AB2CO F5=B@0;L=>9 
A5=A818;870F88 (Nijs et al. 2020). )>BO =5B :>=:@5B=KE 40==KE >1 8A?>;L7>20=88 <8:@>18>BK 
4;O :>=B@>;O 1>;8, 8A?>;L7>20=85 ?@518>B8:>2 2 25B5@8=0@=>9 <548F8=5 @0AH8@O5BAO, 8 2 
=5A:>;L:8E 8AA;54>20=8OE 1K;0 ?>:070=0 ?>;L70 ?@8 @07;8G=KE 65;C4>G=>-:8H5G=KE 8 
<5B01>;8G5A:8E 701>;520=8OE (Grzeskowiak et al. 2015).  

%CI5AB2C5B A2O7L <564C >68@5=85<, 2>A?0;5=85<, C@>2=5< 3;N:>7K 8 1>;LN (Elma et al. 2020). 

$O4 ?8I52KE 4>102>:, :>B>@K5 C<5=LH0NB :8H5G=>5 (8 A8AB5<=>5) 2>A?0;5=85, <>3CB 83@0BL 
@>;L, => @57C;LB0BK =5>4=>@>4=K (A<. 3;02C 2.12). �85B>B5@0?8O 8 D0@<0:>;>38G5A:85 
1;>:0B>@K =59@>2>A?0;5=8O, A2O70==>3> A ?8B0=85<, <>3CB AB0BL ?5@A?5:B82=K<8 2 ;5G5=88 
E@>=8G5A:>9 1>;8. � =0AB>OI55 2@5<O 40==K5 A2845B5;LAB2CN > B><, GB> :>=B@>;L >68@5=8O 
O2;O5BAO =081>;55 ?@>25@5==K< <5B>4>< :>=B@>;O 1>;8 (Impellizeri et al. 2000, Smith et al. 

2006).  

https://wsava.org/global-guidelines/global-nutrition-guidelines/
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"AB@0O 1>;L B0:65 <>65B ?>2;8OBL =0 ?>B@51;5=85 ?8I8 8 ?8I52>5 ?>2545=85. #>B@51;5=85 
ACE>3> 8 2;06=>3> :>@<0 1K;> 7=0G8B5;L=> =865 C :>H5:, :>B>@K5 8A?KBK20;8 1>;L ?>A;5 
C40;5=8O =5A:>;L:8E 7C1>2, ?> A@02=5=8N A :>H:0<8 ?>A;5 G8AB:8 8;8 <8=8<0;L=>9 
M:AB@0:F88 7C1>2 (Watanabe et al. 2019). �@><5 B>3>, «B@C4=>AB8 A 70E20B>< ACE>9 ?8I8» 2> 
2@5<O :>@<;5=8O 8 «2AB@OE820=85 3>;>2>9» ?>A;5 :>@<;5=8O >1KG=> =01;N40;8AL C :>H5: 
?>A;5 M:AB@0:F88 =5A:>;L:8E 7C1>2 2 B5G5=85 ?5@8>40, A>AB02;O2H53> 4> 6 4=59 ?>A;5 >?5@0F88 
(Watanabe et al. 2020b). 

1.13 '$"�!� �"%#$�3&�3 �"��, %�3��!!"� % $����+!/ � 
%"%&"3!�3 � 

#>4@0745;5=85 A>AB>O=89 =0 :0B53>@88 (B01;8F0 11) 405BAO B>;L:> 4;O A?@02:8. �>;L <>65B 
20@L8@>20BL 2 7028A8<>AB8 >B ?0F85=B0 8 A>AB>O=8O, 0 B0:65 ?> AB5?5=8. �064>3> ?0F85=B0 
A;54C5B >F5=820BL 8=48284C0;L=>. &0:65 206=> ?><=8BL, GB> «8AB>@8O 1>;8» 8;8 «1>;520O 
?0<OBL» ?0F85=B0 2;8O5B =0 1>;L, :>B>@CN <>6=> ?@54?>;030BL ?@8 B5:CI5< A>AB>O=88 2 
?@>F5AA5 ;5G5=8O 3 <>6=> >6840BL, GB> 8AB>@8O ?@54K4CI59 8;8 ?@>4>;60NI59AO 1>;8 C 
?0F85=B0 CA8;8205B 1>;L, A2O70==CN A ;N1K< =>2K< A>AB>O=85< 8;8 E8@C@38G5A:8< 
2<5H0B5;LAB2>< (B> 5ABL >AB@0O 1>;L =0 D>=5 E@>=8G5A:>9). 
&45?<J4 11. #@8<5@K B5@0?52B8G5A:8E 8 E8@C@38G5A:8E A>AB>O=89 8 A2O70==K9 A =8<8 
C@>25=L 2>A?@8OB8O ?@54?>;0305<>9 1>;8. 
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!59@>?0B8G5A:0O 1>;L (A402;5=85/2>A?0;5=85 =5@20, 3@K60 <56?>72>=:>2>3> 
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>?5@0F8O =0 :@5AB>>1@07=>9 A2O7:5; >B:@KBK5 0@B@>B><88) 

�8AB>F8O 

$0==85 8;8 @07@5H0NI85AO AB0488 B@02< <O3:8E B:0=59 / 2>A?0;5=8O / 
701>;520=8O 

"1H8@=0O @575:F8O 8 @5:>=AB@C:F8O ?>A;5 C40;5=8O >?CE>;59 
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�01>;520=85 <56?>72>=:>2>3> 48A:0 
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 0AB8B  

�02>@>B 1@K659:8, 65;C4:0, A5<5==8:0 8;8 4@C38E >@30=>2 

 C:>78B (2:;NG0O <C:>78B, A2O70==K9 A ;CG52>9 B5@0?88) 

$0: ?>;>AB8 @B0 

#0=>AB58B  

#5@8B>=8B/?;52@8B 

%B><0B8B 

&@02<0 ( >@B>?548G5A:0O B@02<0, >1H8@=0O B@02<0 <O3:8E B:0=59, B@02<0 
3>;>2K) 

"1AB@C:F8O <>G5B>G=8:0, C@5B@K, 65;G52K2>4OI8E ?CB59 

'258B 

'@9D9AA4S 

 

*8AB8B 

%B><0B>;>38G5A:85 701>;520=8O 
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"AB5>0@B@8B (<>65B 1KBL BO65;K<, ?@8 =0;8G88 =59@>?0B8G5A:>9 1>;8; 
B5@<8=0;L=K5 AB0488) 

"20@8>38AB5@M:B><8O 

#>2@5645=8O <O3:8E B:0=59 (<5=55 A5@L57=K5, G5< ?5@5G8A;5=K 2KH5) 

"1AB@C:F8O <>G5B>G=8:0 

"F ?97>B= 8B G@9D9AAB= 

 

�1AF5AAK 8 8E ;5G5=85 

�0AB@0F8O 

�@C4=K5 4@5=068 

%B><0B>;>38G5A:85 701>;520=8O 

*8AB8B 

"B8B 

#>25@E=>AB=K5 @20=K5 @0=K 

%>AB>O=8O ?5@5G8A;5=K 2 0;D028B=>< ?>@O4:5, 0 =5 2 ?>@O4:5 C25;8G5=8O AB5?5=8 BO65AB8. � 
7028A8<>AB8 >B 8=48284C0;L=KE >A>15==>AB59 1>;L =5>1E>48<> >F5=820BL 8 87<5@OBL 2 
:064>< :>=:@5B=>< A;CG05. 

1.14 $�%#$"%&$�!�!!/� �"�!/� #$��%&����!�3 " �"�� 

"C<B<8O 6O;O64RF G7A9F9A<9 8OI4A<S G 5B8DEF6GRM<I EB54> < >BL9> 

Н5CDав4а 

1B> 701;C645=85 2>7=8:;> 87-70 B>3>, GB> ;N48 G@572KG09=> GC2AB28B5;L=K : @5A?8@0B>@=>-
45?@5AA>@=K< MDD5:B0< >?8>84>2. "?8>84K @54:> 2K7K20NB A5@L57=K5 ?>1>G=K5 MDD5:BK 2 
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?5@80=5AB578>;>38G5A:>< ?5@8>45 ?@8 8A?>;L7>20=88 ?@028;L=KE 4>7 (Wagner et al. 2003). 

"4=0:> C 1>;L=KE 682>B=KE 4;O 4>AB865=8O 0=0;L35788 >?8>84=K5 ?@5?0@0BK A;54C5B 
B8B@>20BL, GB> A2545B : <8=8<C<C @8A: 4KE0B5;L=>9 =54>AB0B>G=>AB8. &I0B5;L=>5 =01;N45=85 
8 <>=8B>@8=3 (=0?@8<5@, G0AB>BK 8 3;C18=K 4KE0=8O, ?C;LA>:A8<5B@88) @5:><5=4CNBAO C 
682>B=KE, =0 :>B>@KE 459AB2CNB CA?>:>8B5;L=K5 ?@5?0@0BK; 8<5NI8E 2=CB@8G5@5?=CN 
?0B>;>38N (=0?@8<5@, ?>A;5 B@02<K 3>;>2K) 8 C 1@0E8F5D0;L=KE ?>@>4, >A>15==> ?@8 
1@0E8F5D0;L=>< >1AB@C:B82=>< A8=4@><5 4KE0B5;L=KE ?CB59. 
�<6BFAO9, A4 >BFBDOI 89=EF6GRF GECB>B<F9?PAO9 CD9C4D4FO, CB869D:9AO D<E>G 
4EC<D4J<BAAB= CA96@BA<< 

ПDав4а 

#@8G8=0 0A?8@0F8>==>9 ?=52<>=88 (�#) C A>10: 8 :>H5: <=>3>D0:B>@=0O, 8 @0728B85 �# 
2>7<>6=> 2 ?5@8>?5@0F8>==>< ?5@8>45. � @5B@>A?5:B82=>< 8AA;54>20=88 18% :>H5: A 
4803=>7>< �# ?5@5=5A;8 0=5AB578N (Levy et al. 2019). � 1>;LH>< <=>3>F5=B@>2>< 
@5B@>A?5:B82=>< 8AA;54>20=88 A>10:, C :>B>@KE ?@>2>48;0AL A540F8O 8;8 0=5AB578O, G0AB>B0 
A;CG052 �# A>AB028;0 0,17% (Ovbey et al. 2014). � MB>< 8AA;54>20=88 =0;8G85 @53C@38B0F88 
8;8 8A?>;L7>20=85 384@><>@D>=0 1K;8 2 7=0G8B5;L=>9 AB5?5=8 A2O70=K A @0728B85< �#. ' 
?0F85=B>2 A ?0@0;8G>< 3>@B0=8, 48ADC=:F859 ?8I52>40 8 1@0E8F5D0;L=K< A8=4@><>< 8;8 
B5E, :B> ?>425@30;AO A?5F8D8G5A:8< E8@C@38G5A:8< ?@>F54C@0< (=0?@8<5@, ;0?0@>B><88, 
E8@C@388 25@E=8E 4KE0B5;L=KE ?CB59, =59@>E8@C@388, B>@0:>B><88 8 M=4>A:>?88), @8A: 
@0728B8O �# 2KH5 (Ovbey et al. 2014, Darcy et al. 2018). !5A<>B@O =0 B>, GB> =8 2 >4=>< 
8AA;54>20=88 =5 CAB0=>2;5=> ?@8G8==>-A;54AB25==KE A2O759 <564C C@>2=5< A>7=0=8O 
(=0?@8<5@, 682>B=>5 ?>4 A540F859 8;8 A ?>;=>ABLN 2>AAB0=>2;5==K< A>7=0=85<) 8 @0728B85< 
�#, >G5284=>, GB> C 682>B=KE ?>4 A540F859 <5=55 25@>OB=> =0;8G85 1KAB@KE 8 MDD5:B82=KE 
@5D;5:A>2 3>@B0=8, 70I8I0NI8E 4KE0B5;L=K5 ?CB8. 

�OEB><9 8B;O <AFD4BC9D4J<BAAOI BC<B<8B6 @B7GF 6O;64FP CDB5?9@O 

ВB7@B6AB, MFB Fа> 

�=B@0>?5@0F8>==K5 >?8>84K ?>;57=K, ?>A:>;L:C >=8 A=860NB ?>B@51=>ABL 2 
0=5AB578>;>38G5A:8E 035=B0E 8 >15A?5G820NB 0=0;L3578N. '3=5B5=85 4KE0=8O <>65B 2>7=8:0BL 
87-70 A>2<5AB=>3> 459AB28O ?@5?0@0B>2 4;O 0=5AB5788, => MB> ;53:> ?>4405BAO :>@@5:F88 A 
?><>ILN 8A:CAAB25==>9 25=B8;OF88 ;53:8E 2@CG=CN 8;8 ?@8 8A?>;L7>20=88 0??0@0B0. 
#@>1;5<K <>3CB 2>7=8:0BL 2 ?@>F5AA5 2>AAB0=>2;5=8O ?>A;5 0=5AB5788; 2 >4=>< 8AA;54>20=89 
?@8<5@=> C 25% A>10:, ?>;CG0NI8E 8=DC78N D5=B0=8;0 A ?>AB>O==>9 A:>@>ABLN 
8=B@0>?5@0F8>==> 2> 2@5<O >@B>?548G5A:8E ?@>F54C@, 1K;0 >B<5G5=0 
?>AB0=5AB5B578>;>38G5A:0O 48AD>@8O (Becker et al. 2013). 

"?8>84K, >A>15==> 2 2KA>:8E 4>70E, ?@8 22545=88 2 :0G5AB25 548=AB25==>3> 0=0;L35B8:0 2> 
2@5<O ?@>F54C@K <>3CB A?>A>1AB2>20BL CA8;5=8N 1>;8 ?>A@54AB2>< 0:B820F88 3;88 (B> 5ABL 
>?8>84=>-8=4CF8@>20==>9 38?5@0;35788). 1B> =5 ?>4B25@645=> 2 25B5@8=0@88, => <>65B 
?@825AB8 : =0@0I820=8N 4>7K, =5045:20B=>9 0=0;L35788 8, 2 =5:>B>@KE A;CG0OE, 38?5@0;35788 
(Colvin et al. 2019). 

!9EF9DB<8AO9 CDBF<6B6BEC4?<F9?PAO9 CD9C4D4FO (!#�#) FB>E<KAO 8?S EB54> < >BL9> 

Н5CDав4а 

�>A?0;5=85 O2;O5BAO @0A?@>AB@0=5==K< :><?>=5=B>< >AB@>9 8 E@>=8G5A:>9 1>;8, ?>MB><C 
!#�# O2;ONBAO :;NG52K< :><?>=5=B>< ;5G5=8O. !#�# H8@>:> 8A?>;L7CNBAO 4;O 
>1;53G5=8O :@0B:>2@5<5==>9 8 4;8B5;L=>9 1>;8 C <=>3>G8A;5==KE 682>B=KE 2> 2A5< <8@5. 
#@58<CI5AB20 0=0;L35788 ?@52>AE>4OB ?>B5=F80;L=K5 @8A:8. #;NAK 8 <8=CAK 8A?>;L7>20=8O 
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!#�# C 682>B=KE A =0@CH5=85< DC=:F88 ?5G5=8 8 2 ?@>428=CB>9 AB0488 )�# 4>;6=K 1KBL 
BI0B5;L=> 2725H5=K. !081>;55 G0AB> >B<5G5==K<8 ?>1>G=K<8 MDD5:B0<8 C A>10: O2;ONBAO 
@2>B0, 480@5O 8 0=>@5:A8O (Monteiro-Steagall et al. 2013). ' >B45;L=KE ?0F85=B>2 A;54C5B 
8A:;NG0BL ?>B5=F80;L=K5 D0:B>@K @8A:0 4> ?@8<5=5=8O ?@5?0@0B>2 8 >15A?5G8BL ?>AB>O==>5 
=01;N45=85 2> 2@5<O ;5G5=8O.  =>385 !#�#, ;8F5=78@>20==K5 4;O 8A?>;L7>20=8O C ;N459, C 
682>B=KE ;81> 8<5NB C7:85 3@0=8FK 157>?0A=>AB8 8 4>;6=K 8A?>;L7>20BLAO A 
>AB>@>6=>ABLN, ;81> =5 8A?>;L7CNBAO =8:>340. � A;CG0OE, :>340 4>ABC?=K >4>1@5==K5 
?@5?0@0BK 4;O :>=:@5B=KE 284>2 682>B=KE, A;54C5B >B4020BL 8< ?@54?>GB5=85. 
�E?< S B5?97KG :<6BFAB@G 5B?P, BAB 5G89F 86<74FPES, EF4A9F 5B?99 4>F<6AO@ < CB6D98<F 
LB6AGR ?<A<R / E@9EF<F 6BEEF4AB6?9AAO9 BF?B@>< >BEF< 

Н5CDав4а 

!5MB8G=> ?>72>;OBL 682>B=K< 8A?KBK20BL 1>;L 4;O :>=B@>;O 8E 42865=89 ?>A;5 >?5@0F88. 
�>340 =5>1E>48< :>=B@>;L 0:B82=>AB8, A;54C5B 8A?>;L7>20BL 4@C385 A@54AB20 (=0?@8<5@, 
@07<5I5=85 2 :;5B:5, :>=B@>;8@C5<K9 2K3C; =0 ?>2>4:5). ' A>10: ?>A;5>?5@0F8>==>5 
>3@0=8G5=85 ?>4286=>AB8 >1;53G0;>AL 22545=85< B@07>4>=0 (Gruen et al. 2014). 

�>=B@>;8@C5<K5 C?@06=5=8O A >BO3>I5=85< =5>1E>48<K 4;O ?>A;5>?5@0F8>==>3> 
>@B>?548G5A:>3> 2>AAB0=>2;5=8O, GB>1K >15A?5G8BL ?@028;L=>5 70682;5=85 :>AB8 8 A>E@0=8BL 
<KH5G=CN <0AAC 4;O ?>445@6:8 :>=5G=>AB8. "BACBAB285 25A>2>9 =03@C7:8 ?@82>48B : 
=0@CH5=8N 70682;5=8O :>AB59, 0B@>D88 <KHF 8 :>=B@0:BC@0<. �57 0=0;L35B8:>2 42865=85 8 
D878>B5@0?8O <>3CB 1KBL A;8H:>< 1>;57=5==K<8. �A;8 =5 ;5G8BL 1>;L, A2O70==CN A 
E8@C@38G5A:8< 2<5H0B5;LAB2>< =0 1@NH=>9 8;8 3@C4=>9 ?>;>ABOE, <>3CB @072820BLAO 
=0@CH5=8O =>@<0;L=>9 25=B8;OF88. 
#98<4FD<K9E><9 C4J<9AFO A9 KG6EF6GRF 5B?P 
Н5CDав4а 

%CI5AB2CNB C1548B5;L=K5 4>:070B5;LAB20 2 ?>445@6:C ?@54?>;>65=8O, GB> =>2>@>645==K5 
45B8 8A?KBK20NB 1>;L 8 2 459AB28B5;L=>AB8 <>3CB 1KBL 1>;55 GC2AB28B5;L=K : 1>;8, 5A;8 55 
=5 ;5G8BL. 1B> <>65B ?@82>48BL : 4;8B5;L=K< AB@040=8O< (Anand 2001). $57C;LB0BK 
DC=:F8>=0;L=>9  $& C =>2>@>645==KE ?>:07K20NB, GB> =5:>B>@K5 E0@0:B5@8AB8:8 1>;8 
?>E>68 =0 E0@0:B5@8AB8:8 1>;8 27@>A;KE (Ranger & Brunau 2015). "A=>2K20OAL =0 AE>4AB25 
=59@>0=0B><88 @07;8G=KE <;5:>?8B0NI8E, A;54C5B ?@54?>;>68BL, GB> =>2>@>645==K5 
A>10:8 8 :>H:8 <>3CB GC2AB2>20BL 1>;L, E>BO >=0 <>65B >B;8G0BLAO >B 1>;8, :>B>@CN 
8A?KBK20NB 27@>A;K5 682>B=K5. 
�A4?P79F<K9E><9 CD9C4D4FO @4E><DGRF CD<;A4>< GIG8L9A<S EBEFBSA<S C4J<9AF4 <?< 
89?4RF A96B;@B:AO@< CBEF4AB6>G CD46<?PAB7B 8<47AB;4 <?< CBE?98GRM99 A45?R89A<9 
Н5CDав4а 
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B0E8:0@48O, B0E8?=>M, A=865==K9 >1J5< 24>E0 8 8;5CA. �=0;L35B8:8 A;54C5B 22>48BL :0: 
<>6=> A:>@55 ?>A;5 D878:0;L=>3> >A<>B@0. ' =5:>B>@KE ?0F85=B>2 >1A;54>20=85 <>65B 1KBL 
=52>7<>6=> 4> B5E ?>@, ?>:0 =5 C<5=LH8BAO 1>;L. %8AB5<=> 22>48<K5 0=0;L35B8:8 (=0?@8<5@, 
>?8>84K) >15A?5G820NB >1;53G5=85, => 2@O4 ;8 ?>;=>ABLN CAB@0=OB 1>;L, 2>7=8:0NICN 2 
@57C;LB0B5 >AB@>9 B@02<K 8;8 2 A;CG0OE M:AB@5==>3> E8@C@38G5A:>3> 2<5H0B5;LAB20 
(=0?@8<5@, A8;L=0O 28AF5@0;L=0O 1>;L ?@8 @0AH8@5=88 8 702>@>B5 65;C4:0). "?8>84K 
:>@>B:>3> 459AB28O <>6=> 8A?>;L7>20BL 8 B8B@>20BL 4> 4>AB865=8O MDD5:B0 >1;53G5=8O 1>;8 
A <8=8<0;L=K< A540B82=K< MDD5:B>< ?@8 >F5=:5 ?0F85=B0 (=0?@8<5@, ?@8 =52@>;>38G5A:>< 
>A<>B@5).  
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#D9C4D4FO 8?S 4A9EF9;<< S6?SRFES 4A4?P79F<>4@< < CBQFB@G CD98BF6D4M4RF 5B?P 
Н5CDав4а 

�5:0@AB25==K5 A@54AB20, B0:85 :0: 8=30;OF8>==K5 (=0?@8<5@, 87>D;C@0=, A52>D;C@0=) 8 
8=J5:F8>==K5 0=5AB5B8:8 (=0?@8<5@, ?@>?>D>;, 0;LD0:A0;>=), 1;>:8@CNB 2>A?@8OB85 1>;8 8 
2 =5:>B>@KE @C:>2>4AB20E >B=5A5=K : 0=0;L35B8:0<. "4=0:> >=8 =5 O2;ONBAO 
0=B8=>F8F5?B82=K<8 ;5:0@AB25==K<8 A@54AB20<8 8 :;0AA8G5A:8<8 0=0;L35B8:0<8. 
%;54>20B5;L=>, =>F8F5?F8O (B@0=A4C:F8O, ?5@540G0 8 <>4C;OF8O) ?>-?@56=5<C 2>7=8:05B 2> 
2@5<O >1I59 0=5AB5788, 5A;8 ?@>8AE>48B 1>;520O AB8<C;OF8O 157 22545=8O 
0=B8=>F8F5?B82=KE ?@5?0@0B>2. � ?@>F5AA5 ?@>1C645=8O ?0F85=B 1C45B 8A?KBK20BL 1>;L 
(>A>7=0205<K5 M<>F88 A =59@>M=4>:@8==K<8 87<5=5=8O<8). 
�9K9A<9 5B?< EBED98BFBK9AB <E>?RK<F9?PAB A4 <ECB?P;B64A<< ?9>4DEF69AAOI 
CD9C4D4FB6 
Н5CDав4а 

#>4E>4 : ;5G5=8N >AB@>9 8 E@>=8G5A:>9 1>;8 4>;65= 1KBL 8=B53@0B82=K<, GB> >7=0G05B 
A>G5B0=85 D0@<0:>;>38G5A:>9 8 =5D0@<0:>;>38G5A:>9 B5@0?88. #@8<5@K =5<548:0<5=B>7=>9 
B5@0?88 2:;NG0NB, => =5 8A:;NG8B5;L=>, 0:C?C=:BC@C, <548F8=A:89 <0AA06, 485BC, ?8I52K5 
4>102:8, ?>2KH0NI85 ?8B0B5;L=CN F5==>ABL, D878G5A:CN @5018;8B0F8N, CE>4 8 ?>445@6:C. 
1DD5:B82=K< 8 =54>@>38< <5B>4>< O2;O5BAO B5@0?8O ;L4>< 8;8 E>;>4>< (3;020 2.10) (Wright 

et al. 2020). �><18=0F8O >1571>;820NI8E ?@5?0@0B>2 =07K205BAO <C;LB8<>40;L=>9 
0=0;L357859, B0: 65 8 A>G5B0=85 D0@<0:>;>38G5A:8E 8 =5D0@<0:>;>38G5A:8E <5B>4>2 O2;O5BAO 
<C;LB8<>40;L=K< 8, 25@>OB=>, >15A?5G8205B 4>?>;=8B5;L=K5 ?@58<CI5AB20 4;O ?0F85=B0. 
(<;<K9E><9 GCD4:A9A<S CDBF<6BCB>4;4AO C4J<9AF4@ E 5B?PR 6 EGEF464I 
Н5CDав4а 

�>=B@>;8@C5<K5 C?@06=5=8O C<5=LH0NB 1>;L ?@8 @07;8G=KE B8?0E >AB@>9 1>;8 8 =5:>B>@KE 
B8?0E E@>=8G5A:>9 1>;8 (Naugle et al. 2012). �AA;54>20=8O ?>:07K20NB, GB> D878G5A:85 
C?@06=5=8O 0:B828@CNB @07;8G=K5 M=4>35==K5 0=0;L35B8G5A:85 =59@><>4C;8@CNI85 
A8AB5<K, B0:85 :0: >?8>84=0O, 07>B=>>:8A=0O, A5@>B>=8=>20O, :0B5E>;0<8=0O 8 
M=4>:0==018=>84=0O (Santos & Galdino 2018). '?@06=5=8O B0:65 ?>;57=K 4;O AB@C:BC@K 8 
DC=:F88 E@OI0; <KH5G=>9, D0AF80;L=>9, ACE>68;L=>9 8 A2O7>G=>9 ?>4286=>AB8; cB@C:BC@K 
8 DC=:F88 :>AB59 8 <56?>72>=:>2KE 48A:>2. (878G5A:0O 15745OB5;L=>ABL CA8;8205B 1>;52K5 
>ICI5=8O 87 @07;8G=KE 8AB>G=8:>2 (Langevin et al. 2018).  >3CB 1KBL ?>;57=K 
:>=B@>;8@C5<K5, 87><5B@8G5A:85 8 10;0=A=K5 C?@06=5=8O, C:@5?;5=85 8 @0728B85 480?07>=0 
42865=89, ?;020=85 8 2>4=0O 153>20O 4>@>6:0. 
�<6BFAO9 CB8 E984J<9= 6DS8 ?< <ECOFO64RF 5B?P 
Н5CDав4а 

%540F8O B>;L:> <0A:8@C5B ?>2545=G5A:85 ?@87=0:8 1>;8 8 45;05B =0A =5A?>A>1=K<8 
@0A?>7=020BL 8 >F5=820BL 1>;L. %540F8O A 8A?>;L7>20=85< =50=0;L35B8G5A:8E ?@5?0@0B>2 
?@82>48B : B><C, GB> ?0F85=BK 2=5H=5 2K3;O4OB B0:, :0: 1C4B> GC2AB2CNB A51O :><D>@B=>, 
>4=0:>, 5A;8 2K?>;=8BL >F5=:C 8E A>AB>O=8O (=0?@8<5@, ?0;L?0F8N ?@>>?5@8@>20==>3> 
CG0AB:0), A 2KA>:>9 AB5?5=LN 25@>OB=>AB8 >:065BAO, GB> >=8 8A?KBK20NB 1>;L. %540F8O <>65B 
1KBL 65;0B5;L=0, => 4>;6=0 4>AB830BLAO A ?><>ILN :><18=0F88 0=0;L35B8:>2 8 A540B82=KE 
A@54AB2, ;81> B@0=:28;870B>@>2 8;8 0=0;L35B8:0 A A540B82=K<8 A2>9AB20<8 (=0?@8<5@, 
45:A<545B><848=0, 1CB>@D0=>;0), 8 ?0F85=B 4>;65= @53C;O@=> ?@>E>48BL >F5=:C 1>;8. 
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�E9 A4DGL9A<S CB86<:ABEF< S6?SRFES E?98EF6<9@ 5B?< 

Н5CDав4а 

�>;L, A2O70==0O A >AB5>0@B@8B></��%, O2;O5BAO G0AB>9 ?@8G8=>9 =0@CH5=8O ?>4286=>AB8 C 
A>10: 8 :>H5:. "4=0:> ACI5AB2CNB 8 4@C385 ?@8G8=K, 2:;NG0O 4535=5@0B82=CN <85;>?0B8N, 
?>;8=59@>?0B8G5A:89 35@80B@8G5A:89 ?0@0;8G 3>@B0=8, 48015B8G5A:CN =59@>?0B8N C :>H5:, 
0B0:A8N, 2B>@8G=CN 25AB81C;O@=K< 701>;520=8O<, 8 ?5@5@>AH85 :>3B8. %;015NI55 7@5=85 8;8 
A;5?>B0 <>3CB =530B82=> 2;8OBL =0 8AA;54>20B5;LA:>5 ?>2545=85 682>B=>3>. �8DD5@5=F80F8O 
1>;8 ?> A@02=5=8N A 4@C38<8 D>@<0<8 A;01>AB8 8;8 ?>4286=>AB8 687=5==> 206=0 4;O >F5=:8 
:0G5AB20 687=8. 
�B546>< < FD46O – A4FGD4?PAO9, CBQFB@G <I 6E9784 59;BC4EAB <ECB?P;B64FP 
Н5CDав4а 

 =>385 2;045;LFK 8 25B5@8=0@K ?>445@6820NB 8A?>;L7>20=85 B@02 8 4>102>: 2 :0G5AB25 
4>?>;=8B5;L=>3> ;5G5=8O 1>;8. �06=> 8<5BL ?>;=CN 8=D>@<0F8N >1 MB8E ?@>4C:B0E, 2:;NG0O 
8E ?>1>G=K5 MDD5:BK 8 2708<>459AB285 A D0@<0:>;>38G5A:8<8 035=B0<8. &>B D0:B, GB> >=8 
=0BC@0;L=K, =5 ?@54?>;0305B 157>?0A=>AB8, GB> C:070=> 2 @C:>2>4AB20E ?> O4>28BK< 
@0AB5=8O<. !0?@8<5@, A5@>B>=8=>2K9 A8=4@><, A?5:B@ :;8=8G5A:8E ?@87=0:>2, 2K720==KE 
?>2KH5==K< C@>2=5< A5@>B>=8=0, 25@>OB=>, O2;O5BAO =081>;55 @0A?@>AB@0=5==K< ?>1>G=K< 
MDD5:B><, 2>7=8:0NI8< ?@8 ?@8<5=5=88 B0:8E 4>102>: :0: 725@>1>9 (Hypericum perforatum). 

%5@>B>=8=>2K9 A8=4@>< <>65B 1KBL @57C;LB0B>< ?5@54>78@>2:8 8;8 A;54AB285< B>3>, GB> 
?0F85=B C65 ?>;CG05B 4@C385 ;5:0@AB20 (=0?@8<5@, :;><8?@0<8=, D;C>:A5B8=, B@07>4>=), 
:>B>@K5 87<5=ONB C@>25=L A5@>B>=8=0 (Mohammad-Zadeh et al. 2008, Almgren & Lee 2013). 

(8B>?@5?0@0BK, B0:85 :0: Boswellia 8 :0==018=>84K, <>3CB <>48D8F8@>20BL D5@<5=BK ?5G5=8 
8 A:>@>ABL <5B01>;87<0 4@C38E ;5:0@AB2. 
�<5@8:0=A:>5 >1I5AB2> 0=5AB578>;>3>2 (ASA 2015) ?@54;0305B >B<5=C @O40 B@02 8 4>102>: 4> 
22545=8O 2 0=5AB578N 8 ?@>2545=8O >?5@0F88; : =8< >B=>AOBAO G5A=>:, 38=:3>, 65=LH5=L 8 
28B0<8= �, :>B>@K5 <>3CB CA8;820BL :@>2>B5G5=85, 0 :020 8 20;5@80=0 <>3CB ?@>;>=38@>20BL 
459AB285 =5:>B>@KE ?@5?0@0B>2 4;O 0=5AB5788. 

$����� 2 
2.1 "�-�� #"�)"�/ � ��+�!�2 �"�� 

�>;L 3 A;>6=>5 701>;520=85. 1B> =5?@8OB=K9 >?KB, :>B>@K9 70459AB2C5B A5=A>@=K5 8 
M<>F8>=0;L=K5 :><?>=5=BK, C=8:0;L=K9 4;O :064>9 >A>18. �>;L ;CGH5 2A53> ?>4405BAO 
;5G5=8N =0 @0==5< MB0?5 A ?><>ILN MDD5:B82=>3> ?@>B>:>;0. &@C4=55 ;5G8BL 1>;L, :>340 >=0 
@0728;0AL. "G5284=>, GB> =5 2A5340 2>7<>6=>, => 2 F5=B@5 0=0;L35B8G5A:>3> ?;0=0 4>;6=0 1KBL 
?@>D8;0:B8:0 ?@8 =0;8G88 2>7<>6=>AB8. #@8 ;5G5=88 1>;8 F5;L A>AB>8B 2 B><, GB>1K 
CAB@0=8BL 55 8;8, ?> :@09=59 <5@5, A25AB8 : <8=8<C<C. 
&5@<8=K «C?@5640NI0O 0=0;L3578O» 8 «?@>D8;0:B8G5A:0O 0=0;L3578O» <>3CB A1820BL A B>;:C. 
'CD9:84RM4S 0=0;L3578O >B=>A8BAO : 22545=8N >1571>;820NI8E ;5:0@AB25==KE A@54AB2 
C9D98 ?>2@5645=85</B@02<>9 B:0=8 (B.5. 4> >?5@0F88). �DBH<?4>F<K9E>4S 4A4?P79;<S O2;O5BAO 
1>;55 ?>4E>4OI8< :;8=8G5A:8< ?>4E>4><, ?>A:>;L:C >=0 ?>4@07C<5205B 22545=85 
0=0;L35B8:>2 4>, 2> 2@5<O 8 ?>A;5 >?5@0F88. "=0 CG8BK205B D0:B>@K 2> 2A5E 
?5@8>?5@0F8>==KE <><5=B0E, :>B>@K5 <>3CB A?>A>1AB2>20BL ?5@8D5@8G5A:>9 8 F5=B@0;L=>9 
A5=A818;870F88, 8 2:;NG05B ;N1K5 ?5@8>?5@0F8>==K5 0=0;L35B8G5A:85 <5B>4K/?@5?0@0BK 
4;O >1571>;820=8O (Dahl & Kehlet 2011).

 �5:0@AB25==K5 A@54AB20, G0AB> 8A?>;L7C5<K5 4;O 
?@>D8;0:B8G5A:>9 0=0;L35788, 2:;NG0NB !#�#, <5AB=K5 0=5AB5B8:8, >?8>84K, 03>=8ABK ³2-
04@5=>@5F5?B>@>2, NMDA-0=B03>=8ABK (=0?@8<5@, :5B0<8=) 8 3010?5=B8=. )>;>4>20O B5@0?8O 
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O2;O5BAO =081>;55 4>ABC?=K< =5D0@<0:>;>38G5A:8< 20@80=B><, 8A?>;L7C5<K< ?>A;5 
>?5@0F88 (Wright et al. 2020). 1B8 <5B>4K ;5G5=8O C<5=LH0NB AB5?5=L ?5@8>?5@0F8>==>9 1>;8 
8 <>3CB A?>A>1AB2>20BL A=865=8N @0A?@>AB@0=5==>AB8 ?>AB>O==>9 ?>A;5>?5@0F8>==>9 1>;8. 
�G?PF<@B84?PA4S 4A4?P79;<S A>AB>8B 87 ?@8<5=5=8O H4D@4>B?B7<K9E>B= 8 
A9H4D@4>B?B7<K9E>B= F9D4C<< (8=B53@0B82=K9 ?>4E>4). %>2<5AB=>5 ?@8<5=5=85 ;5:0@AB2 8 
<5B>4>2 B5@0?88, :>B>@K5 459AB2CNB =0 @07=KE CG0AB:0E =>F8F5?B82=>3> ?CB8, >15A?5G8205B 
>?B8<0;L=CN 0=0;L3578N. #>A:>;L:C MB8 <5B>4K =0F5;5=K =0 @07;8G=K5 <5E0=87<K 1>;8, 
<>6=> 22>48BL 1>;55 =87:85 4>7K :064>3> ?@5?0@0B0, A2>4O : <8=8<C<C 2>7=8:=>25=85 
?>1>G=KE MDD5:B>2. �K1>@ ?@5?0@0B0(->2) 4;O ;5G5=8O 1>;8 1C45B 7028A5BL >B >A=>2=>9 
?@8G8=K 1>;8, 55 AB5?5=8 8 ?@>4>;68B5;L=>AB8. !5>1E>48<> 7=0BL D0@<0:>48=0<8G5A:85 
A2>9AB20 ?@5?0@0B>2 4;O :064>3> 2840 682>B=KE 8 ?0F85=B>2 @07;8G=KE 2>7@0AB=KE 3@C?? A 
@07;8G=K<8 D878G5A:8<8 AB0BCA0<8. !0?@8<5@, D0@<0:>:8=5B8G5A:85 ?@>D8;8 ;5:0@AB2, 
25@>OB=>, 1C4CB @07=K<8 C 27@>A;KE, ?5480B@8G5A:8E ?0F85=B>2 (I5=:8 8 :>BOB0 <12-

=545;L=>3> 2>7@0AB0), ?>68;KE 682>B=KE (A>10:8 8 :>H:8, :>B>@K5 4>AB83;8 >75% 
>68405<>9 ?@>4>;68B5;L=>AB8 687=8) 8 ?0F85=B>2 A A>?CBAB2CNI8<8 701>;520=8O<8, 
:>B>@K5 <>3CB 87<5=8BL AE5<K 4>78@>20=8O. (0@<0:>:8=5B8G5A:85 40==K5 4;O >4=>3> 2840 
682>B=KE =5 A;54C5B M:AB@0?>;8@>20BL =0 4@C385, >A>15==> <564C A>10:0<8 8 :>H:0<8. 
!5D0@<0:>;>38G5A:0O B5@0?8O 4>;6=0 1KBL 4>102;5=0 2 ?@>B>:>; ;5G5=8O 1>;8 ?@8 =0;8G88 
?@0:B8G5A:>9 2>7<>6=>AB8. � C<5=LH5=88 1>;8 7=0G8B5;L=CN @>;L 83@0NB ?>;>68B5;L=K5 
M<>F88. #>>I@ONBAO 2A5 <5@K ?> A=865=8N AB@5AA0, AB@0E0 8 B@52>38, 0 B0:65 ?> >15A?5G5=8N 
?>78B82=>9 C<AB25==>9 8 D878G5A:>9 AB8<C;OF88. � ?5@8>?5@0F8>==>< ?5@8>45 >=8 
2:;NG0NB >15A?5G5=85 B5?;KE, G8ABKE 8 C4>1=KE ;560=>: 2 B8E>9 >1AB0=>2:5, =56=>5 
?>3;06820=85 8 ?>78B82=>5 2708<>459AB285 A 682>B=K<, >15A?5G5=85 C:@><=KE <5AB 8 
2>72KH5==KE ?>25@E=>AB59 4;O :>H5:, G0ABK9 2K3C; A>10:, 5A;8 MB> 2>7<>6=>, 8 B. 4. #@8 
E@>=8G5A:>9 1>;8 B0:85 <5@K 2:;NG0NB C25;8G5=85 D878G5A:>9 0:B82=>AB8 ?CB5< AB8<C;OF88 
83@>2>3> ?>2545=8O, A>459AB285 ?>;>68B5;L=K< 2708<>459AB28O< 4;O C:@5?;5=8O A2O78 
<564C G5;>25:>< 8 4><0H=8< 682>B=K< 8 >1>30I5=85 >:@C60NI59 A@54K. 

"EFD4S 5B?P 
"AB@0O 1>;L =0G8=05BAO A B@02<0B8G5A:>3>, E8@C@38G5A:>3> 8;8 8=D5:F8>==>3> A>1KB8O. 
�9D<BC9D4J<BAA4S 5B?P O2;O5BAO :;0AA8G5A:8< ?@8<5@>< >AB@>9 1>;8. �5 <>6=> @07=5AB8 ?> 
G5BK@5< :;NG52K< <><5=B0< 2@5<5=8: 4> >?5@0F88; 2> 2@5<O >?5@0F88; A@07C ?>A;5 >?5@0F88 
(«2 AB0F8>=0@5»); 8 2 1>;55 ?>74=85 ?>A;5>?5@0F8>==K5 ?5@8>4K («4><0», «D070 70682;5=8O»). 
�=0;L35B8G5A:89 ?;0= 2;8O5B =0 AB5?5=L ?>A;5>?5@0F8>==>9 1>;8. #5@8>?5@0F8>==>5 ;5G5=85 
1>;8 4>;6=> 2:;NG0BL ;5:0@AB20 87 =5A:>;L:8E @07;8G=KE :;0AA>2 A ?@8<5=5=85< :>=F5?F88 
?@>D8;0:B8G5A:>9 8 <C;LB8<>40;L=>9 0=0;L35788. "1;53G5=85 1>;8 B0:65 <>65B 1KBL 
>15A?5G5=> =5<548:0<5=B>7=>9 B5@0?859, 2:;NG0O B5@0?8N E>;>4><, 0:C?C=:BC@C, ?0AA82=K5 
C?@06=5=8O A>>B25BAB2CNI85 480?07>=C 42865=89, <0AA06, B5@0?52B8G5A:85 C?@06=5=8O, 
384@>B5@0?8N, C;LB@072C:>2CN 8 M;5:B@>AB8<C;OF8N (Tick et al. 2018). 'E>4 70 1>;L=K<8, 
2:;NG0O BI0B5;L=K9 2K1>@ D878G5A:8E ?0@0<5B@>2 >:@C60NI59 A@54K, CE>4 70 @0=0<8, 
>?>@>6=5=85 <>G52>3> ?C7K@O 8 2708<>459AB285 <564C G5;>25:>< 8 682>B=K< 206=K 4;O 
C;CGH5=8O ?@51K20=8O 2 CA;>28OE :;8=8:8 (3;020 2.13). 
%B5?5=L ?5@8>?5@0F8>==>9 1>;8 <>65B 7028A5BL >B E8@C@38G5A:>9 B5E=8:8 8 ;>:0;870F88 (Xu 

& Brennan 2010) .
 �::C@0B=>5 >1@0I5=85 A B:0=O<8 8 <5B>4K, :>B>@K5 <8=8<878@CNB B@02<C 

(=0?@8<5@, =51>;LH85 @07@57K; <8=8<0;L=> 8=20782=0O E8@C@38O, B0:0O :0: 0@B@>A:>?8O 8 
;0?0@>A:>?8O), 4>;6=K 1KBL 8A?>;L7>20=K 2A5340, :>340 MB> 2>7<>6=> (Culp et al. 2009). � 
A;CG0OE, :>340 2>A?0;5=85 8;8 E@>=8G5A:0O 1>;L @0728;8AL 4> >?5@0F88 (=0?@8<5@, ?8><5B@0, 
@0: 8;8 "�), AB5?5=L 1>;8 2> 2@5<O 8 ?>A;5 >?5@0F88 <>65B 1KBL 2KH5, GB> B@51C5B 1>;55 
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35@80B@8G5A:85 682>B=K5 AB@040NB 5N G0I5. #>2545=G5A:85 87<5=5=8O, A2O70==K5 A 
E@>=8G5A:>9 1>;LN, :>20@=K 2 =0G0;5, B@C4=> @07;8G8<K 8 G0AB> =54>4803=>AB8@>20=K 8;8 
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C25;8G820NB 2@5<O, ?>B@0G5==>5 =0 4>1K20=85 ?8I8, A?>A>1AB2CNB =0AKI5=8N 8 :>=B@>;N 25A0. 
(b) #@8<5@K :><<5@G5A:8 4>ABC?=KE 4><8:0 4;O :>H5:, BC==5;O, AB>;18:0-:>3B5B>G:8, 
:>@<CH:8-3>;>2>;><:8 8 :>;5A0 0:B82=>AB8. (>B> (0) 87 ;8G=>3> 0@E820 Beatriz Monteiro. (>B> 
(b) ?@82545=> 87 Monteiro (2020). 
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:>=B@>;N, 8 2 =5:>B>@KE AB@0=0E =54>ABC?=K 4;O 25B5@8=0@=>3> ?@8<5=5=8O. "?8>84K 2E>4OB 
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<5B01>;8B0 2 ?;07<5 (Perez Jimenez et al. 2016) (A<. 3;02C 2.7). 
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"?8>84K A2O7K20NBAO A >?8>84=K<8 @5F5?B>@0<8 (µ (mu), κ (kappa), · (delta), =>F8F5?B8=>< 
8 8E ?>4B8?0<8) 2 F5=B@0;L=>9 8 ?5@8D5@8G5A:>9 =5@2=>9 A8AB5<0E, 8=3818@CO 
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"?8>84K =5 2;8ONB =0 42830B5;L=CN DC=:F8N 8;8 ?@>?@8>F5?F8N (Simon & Steagall 2017). 
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$<EGAB> 23. 
'?@>I5==K9 20@80=B :0A:040 ?@52@0I5=8O 0@0E84>=>2>9 :8A;>BK A 0:F5=B>< =0 F8:;>>:A835=070 
(*"�)-7028A8<CN 2K@01>B:C ?@>AB03;0=48=0. �>@B8:>AB5@>84K 8=3818@CNB 459AB285 D5@<5=B>2 
D>AD>;8?07K =0 @0==8E AB048OE :0A:040 ?@52@0I5=8O. !#�# 459AB2CNB G5@57 8=3818@>20=85 
D5@<5=B>2 *"�-1 8 *"�-2 A ?>A;54CNI8< 8=3818@>20=85< 18>A8=B570 ?@>AB03;0=48=0. 
�@0?8?@0=B O2;O5BAO 0=B03>=8AB>< @5F5?B>@0 EP4. 
EP1 3 EP4 3 @5F5?B>@ ?@>AB03;0=48=0 �2; HPETE 3 384@>?5@>:A8M9:>70B5B@05=0B; IP 3 @5F5?B>@ 
?@>AB0F8:;8=0; PGE2 3 ?@>AB03;0=48= �2;;PGH2 3 ?@>AB03;0=48= !2; PGI2, 3 ?@>AB0F8:;8=; TP 3 
@5F5?B>@ B@><1>:A0=0; TXA2 3 B@><1>:A0=. $8AC=>: ?@82545= 87 Monteiro & Steagall (2020). 
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#B>4;4A<S 
*"�-8=3818@CNI85 !#�# O2;ONBAO MDD5:B82=K<8 0=0;L35B8:0<8 2 ?5@8>?5@0F8>==>< 
?5@8>45, 0 B0:65 ?@8 4@C38E >AB@KE 8 E@>=8G5A:8E 1>;52KE A>AB>O=8OE, B0:8E :0: "�, @0: 8 
2>A?0;8B5;L=K5 ?@>F5AAK (B01;8F0 13). !#�# 8A?>;L7CNB 2 <>=>@568<5 8;8 2 A>G5B0=88 A 
04JN20=B=K<8 ?@5?0@0B0<8 2 7028A8<>AB8 >B AB5?5=8 1>;8 (Monteiro & Steagall 2019a).

 #@8 
8A?>;L7>20=88 2 A>AB>O=8OE E@>=8G5A:>9 1>;8 (=0?@8<5@, "�) 8E G0AB> B8B@CNB 4> A0<>9 
=87:>9 MDD5:B82=>9 4>7K, => MB> A;54C5B A>G5B0BL A BI0B5;L=>9 ?5@5>F5=:>9 ?0F85=B0 
(Wernham et al. 2011). �;8=8G5A:0O MDD5:B82=>ABL C @07;8G=KE ?0F85=B>2 <>65B 20@L8@>20BL; 
?@8 =5C4>2;5B2>@8B5;L=>< >B25B5 <>65B 1KBL >?@0240= ?5@5E>4 =0 4@C385 !#�# A 
A>>B25BAB2CNI8< ?5@8>4>< «>B<K2:8» (A<. �;02C 1.14). 

#DBF<6BCB>4;4A<S 
#>1>G=K5 MDD5:BK !#�# G0I5 2A53> A2O70=K A 65;C4>G=>-:8H5G=K< B@0:B>< (0=>@5:A8O, 
@2>B0, 480@5O, A=865=85 0??5B8B0). �@C385 <5=55 G0ABK5 ?>1>G=K5 MDD5:BK 2:;NG0NB 
A=865=85 03@530F88 B@><1>F8B>2, =5D@>- 8 35?0B>B>:A8G=>ABL. �5;C4>G=>-:8H5G=K5 
?>1>G=K5 MDD5:BK, :0: ?@028;>, ?@>E>4OB A0<>AB>OB5;L=>, E>BO ?@8 =5?@028;L=>< =07=0G5=88 
<>3CB 2>7=8:0BL 87JO72;5=85 8 ?5@D>@0F8O (Lascelles et al. 2005). %CI5AB2CNB 40==K5 > 
:;8=8G5A:8 =57=0G8<>< A=865=88 03@530F88 B@><1>F8B>2 ?>A;5 !#�# (Lemke et al. 2002). 1B> 
=5 4>;6=> 1KBL ?@>1;5<>9 C 74>@>2KE 682>B=KE, >4=0:> @5:><5=4C5BAO A>1;N40BL 
>AB>@>6=>ABL ?@8 8A?>;L7>20=88 A5;5:B82=KE 8=3818B>@>2 *"�-1 8;8 0A?8@8=0. �A?8@8= 
<>65B 8=3818@>20BL *"� =0 ?@>BO65=88 2A59 687=8 B@><1>F8B>2; ?>MB><C 53> A;54C5B 
871530BL 4> >?5@0F88 8 22>48BL B>;L:> 2 :>=F5 >?5@0F88, :>340 >15A?5G5= 35<>AB07. " 
35?0B>B>:A8G=>AB8 A>>1I05BAO @54:>, 8 2 1>;LH8=AB25 A;CG052 AG8B05BAO, GB> >=0 O2;O5BAO 
@50:F859 848>A8=:@0788 (MacPhail et al. 1998). #@8 4;8B5;L=K< ?@8<5=5=88 @5:><5=4C5BAO 
?5@8>48G5A:89 <>=8B>@8=3 A 8A?>;L7>20=85< B5;5<548F8=K 8;8 D878:0;L=>3> >A<>B@0 ± 
18>E8<8G5A:>3> 8AA;54>20=8O :@>28, ?> A8BC0F88. !#�# ?@>B82>?>:070=K ?0F85=B0< A 
=5:>=B@>;8@C5<K<8 65;C4>G=>-:8H5G=K<8, ?5G5=>G=K<8 701>;520=8O<8, =0@CH5=8O<8 
A25@BK20=8O, 38?>2>;5<859, 45384@0B0F859 8;8 38?>B5=7859. #0F85=B>2-:>H5: A 
A>?CBAB2CNI59 E@>=8G5A:>9 1>;LN 8 AB018;L=KE ?> E@>=8G5A:>9 1>;57=8 ?>G5: [AB0488 I-III 
?> :;0AA8D8:0F88  564C=0@>4=>3> >1I5AB20 A?5F80;8AB>2 ?> 701>;520=8O< ?>G5: 
(International Renal Interest Society, IRIS)] <>6=> ;5G8BL <5;>:A8:0<>< 8;8 @>15=0:>:A81>< ?@8 
CA;>288, GB> >=8 =0E>4OBAO ?>4 BI0B5;L=K< =01;N45=85< (Monteiro et al. 2019). � F5;><, 
!#�#, ?>-2848<><C, A2O70=K A =87:>9 G0AB>B>9 @0728B8O ?>1>G=KE MDD5:B>2, 8 2 
1>;LH8=AB25 :;8=8G5A:8E 8AA;54>20=89 =5 C40;>AL ?>:070BL @07=8FC 2 =0;8G88 ?>1>G=KE 
MDD5:B>2 ?> A@02=5=8N A ?;0F51> (Monteiro-Steagall et al. 2013), >4=0:> 4;O 2KO2;5=8O 
ACI5AB25==KE @07;8G89 2 @0728B88 ?>1>G=KE MDD5:B>2 C A>10:, ?>;CG82H8E ?;0F51> 8 C 
A>10:, ?>;CG82H8E ;5G5=85, 1>;LH8=AB2> 8AA;54>20=89 =5 1K;8 4>;6=K< >1@07>< 
A?;0=8@>20=K. $07282H85AO ?>1>G=K5 MDD5:BK <>3CB AB0BL :@8B8G5A:8<8 4;O :>=:@5B=>3> 
?0F85=B0, 8 2 B0:>< A;CG05 4>;6=0 1KBL 8A?>;L7>20=0 0;LB5@=0B82=0O 0=0;L3578O. � ;53:8E 
A;CG0OE :;8=8F8AB0< @5:><5=4C5BAO =5<54;5==> ?@5:@0B8BL 8A?>;L7>20=85 !#�# 8 =0G0BL 
?>445@6820NI55 ;5G5=85, 2:;NG0O 8=DC78>==CN B5@0?8N 8 30AB@>?@>B5:B>@K. %5@L57=K5 
A;CG08 <>3CB B@51>20BL E8@C@38G5A:>3> 2<5H0B5;LAB20 8 8=B5=A82=>9 B5@0?88 (Lascelles et al. 

2005). " ?>1>G=KE MDD5:B0E A;54C5B A>>1I0BL ?@>872>48B5;N ;5:0@AB25==>3> A@54AB20 8;8 2 
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@538>=0;L=K9 @53C;8@CNI89 >@30= (=0?@8<5@, 2 *5=B@ 25B5@8=0@=>9 <548F8=K '?@02;5=8O 
?> :>=B@>;N 70 ?@>4C:B0<8 8 ;5:0@AB20<8 (Food and Drug Administration Center for Veterinary 
Medicine) 2 %,� 8;8 2 '?@02;5=85 25B5@8=0@=KE ;5:0@AB25==KE A@54AB2 (Veterinary Medicines 

Directorate) 2 �5;8:>1@8B0=88). 

�9>4DEF69AAO9 6;4<@B89=EF6<S 
!#�# =5 A;54C5B ?@8<5=OBL >4=>2@5<5==> 8;8 A :>@>B:8< 8=B5@20;>< ?>A;5 
:>@B8:>AB5@>84>2 8;8 4@C38E !#�#, 2:;NG0O 0A?8@8=. %;54C5B 8A?>;L7>20BL !#�# A 
>AB>@>6=>ABLN 2 A>G5B0=88 A 8=3818B>@0<8 0=38>B5=78=?@52@0I0NI53> D5@<5=B0, 
48C@5B8:0<8, 20@D0@8=><, D5=>10@18B0;>< 8;8 E8<8>B5@0?52B8G5A:8<8 A@54AB20<8. 

#9D9IB8 E B8AB7B !#�# A4 8DG7B= 

&>;5@0=B=>ABL : ?>1>G=K< MDD5:B0< 8 :;8=8G5A:><C >B25BC C 682>B=KE, :>B>@K< 22>4OB 
@07=K5 !#�#, <>65B @07;8G0BLAO. #> >158< ?@8G8=0< (>BACBAB285 0=0;L35B8G5A:>3> >B25B0 
8;8 ?>1>G=K5 MDD5:BK) C<5AB5= ?5@5E>4 A >4=>3> !#�# =0 4@C3>9 8;8 ?5@5:;NG5=85 <564C 
!#�#, 8=3818@CNI8<8 *"�, 8 !#�#, =5 8=3818@CNI8<8 *"�. #@8 @0AA<>B@5=88 2>?@>A0 
> ?5@5E>45 A >4=>3> !#�# =0 4@C3>9 ?> ?@8G8=0< =54>AB0B>G=>9 MDD5:B82=>AB8 4>;65= 1KBL 
CGB5= ?5@8>4 «>B<K2:8» (B> 5ABL ?0F85=B =5 ?>;CG05B !#�#). )>BO =081>;55 :>=A5@20B82=K< 
?>4E>4>< O2;O5BAO 8A?>;L7>20=85 ?5@8>40 «>B<K2:8» 2 =5A:>;L:> 4=59, =5B =8:0:8E =0CG=KE 
4>:070B5;LAB2 B>3>, GB> MB> =5>1E>48<>, 0 B0:65 :0:8E-;81> =0CG=KE >1>A=>20=89, 
>?@545;ONI8E 4;8B5;L=>ABL ?5@8>40. �A;8 @0AA<0B@820BL ?5@5:;NG5=85 <564C !#�# 87-70 
65;C4>G=>-:8H5G=KE ?>1>G=KE MDD5:B>2, 1KAB@>5 ?5@5:;NG5=85 =0 ?@5?0@0B, :>B>@K9 
8=3818@C5B *"�-2, <>65B 7045@60BL 70682;5=85 8 CAC3C18BL ?>@065=8O. � B0:>< AF5=0@88 
<>65B ?>B@51>20BLAO ?5@8>4 «>B<K2:8» 7 4=59. ' A>10:, => =5 C :>H5:, 2> 2@5<O «>B<K2:8» 
<>65B 1KBL 8A?>;L7>20= ?0@0F5B0<>; (0F5B0<8=>D5=). #5@5:;NG5=85 <564C !#�# 2 
?5@8>?5@0F8>==>< ?5@8>45 =5 @5:><5=4C5BAO (B. 5. 5A;8 ?0F85=B C65 ?>;CG05B !#�#, 
?@>4>;609B5 8A?>;L7>20BL B>B 65 A0<K9 ?@5?0@0B). !0:>=5F, ?> >?KBC 02B>@>2, «>B<K2:0» =5 
B@51C5BAO ?@8 ?5@5:;NG5=88 <564C 3@0?8?@0=B>< 8 !#�#, E>BO =5B 8AA;54>20=89, 
>F5=820NI8E 157>?0A=>ABL MB>9 ?@0:B8:8. 

�DG7<9 CDBF<6B6BEC4?<F9?PAO9 CD9C4D4FO 

�D4C<CD4AF AG8B05BAO !#�# =5 8=3818@CNI8< *"�. �@0?8?@0=B >B=>A8BAO : :;0AAC 
?@5?0@0B>2 ?8?@0=B0 (0=B03>=8ABK @5F5?B>@>2 PGE2), :>B>@K5 459AB2CNB ?> E>4C :0A:040 
?@52@0I5=8O 0@0E84>=>2>9 :8A;>BK, 1;>:8@CO 2708<>459AB285 PGE2 A 53> @5F5?B>@0<8 
(@8A. 23). � G0AB=>AB8, 3@0?8?@0=B O2;O5BAO 0=B03>=8AB>< @5F5?B>@0 EP4, ;8F5=78@>20==K< 2 
=5:>B>@KE AB@0=0E 4;O ;5G5=8O 1>;8 8 2>A?0;5=8O, A2O70==KE A "� A>10:. � 
@0=4><878@>20==>< ?;0F51>-:>=B@>;8@C5<>< :;8=8G5A:>< 8AA;54>20=88 A CG0AB85< A>10: A 
"� 1K;> ?>:070=>, GB> ?@5?0@0B 157>?0A5= 8 MDD5:B825= (Rausch-Derra et al. 2016). 

�4D4J9F4@B? (0F5B0<8=>D5=) ?@54AB02;O5B A>1>9 !#�#, :>B>@K9, :0: ?>;030NB, 459AB2C5B =0 
AC1D>@<C *"�-1, ?@54AB02;5==CN 2 *!%. "= >1;0405B >1571>;820NI8< 8 60@>?>=860NI8< 
459AB285<, => =87:>9 ?@>B82>2>A?0;8B5;L=>9 0:B82=>ABLN (Pacheco et al. 2020). � 
?5@8>?5@0F8>==>< ?5@8>45 1K;> >1=0@C65=>, GB> :0: ?5@>@0;L=K9, B0: 8 22>48<K9 
2=CB@825==> ?0@0F5B0<>; =5 CABC?05B ;8F5=78@>20==K< !#�# ?@8 ?@8<5=5=88 C A>10:, 
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?5@5=5AH8E >?5@0F8N =0 <O3:8E B:0=OE 8;8 >@B>?548G5A:CN >?5@0F8N (Hernández-Avalos et 

al. 2020). %?>@=> B>, GB> ?> H:0;5 ?>A;5>?5@0F8>==>9 1>;8 =5 2KO2;5=> >B;8G89 C A>10: ?>A;5 
>20@8>38AB5@M:B><88 ?@8 2=CB@825==>< 22545=88 ?0@0F5B0<>;0 8;8 D878>;>38G5A:>3> 
@0AB2>@0 (Leung et al. 2021) #0@0F5B0<>; 2 <>=>@568<5 8;8 2 :><18=0F88 A :>458=>< ?> 
=5:>B>@K< 40==K< 8A?>;L7CNB ?@8 E@>=8G5A:>9 1>;8 C A>10: 2 @0<:0E <C;LB8<>40;L=>3> 
?>4E>40; => 8<55BAO <0;> 4>:070B5;LAB2 2 ?>;L7C 53> 8A?>;L7>20=8O 4;O ;5G5=8O >AB@>9 8;8 
E@>=8G5A:>9 1>;8 C A>10: (Budsberg et al. 2020). КBL>4@ C4D4J9F4@B? (4J9F4@<ABH9A) EFDB7B 
CDBF<6BCB>4;4A 87-70 ?>2KH5==>3> @8A:0 @0728B8O <5B35<>3;>18=5<88. 

�9F4@<;B? (48?8@>=) B0:65 O2;O5BAO A;01K< ?@>B82>2>A?0;8B5;L=K< A@54AB2>< A 
>1571>;820NI8<8, 60@>?>=860NI8<8 8 A?07<>;8B8G5A:8<8 A2>9AB20<8, 459AB2CO 
?@58<CI5AB25==> ?>A@54AB2>< 8=3818@>20=8O AC1D>@<K *"�-1 2 *!%.  5B0<87>; (48?8@>=) 
;8F5=78@>20= 4;O ?5@8>?5@0F8>==>3> ?@8<5=5=8O C A>10: 2 =5A:>;L:8E AB@0=0E 8 <>65B 
?@8<5=OBLAO 2 A>G5B0=88 A !#�# (Zanuzzo et al. 2015). %CI5AB2CNB >B45;L=K5 4>:070B5;LAB20 
MDD5:B82=>AB8 <5B0<87>;0 C A>10: 8 :>H5: (Imagawa et al. 2011, Teixeira et al. 2020, Pereira et 

al. 2021). ' :>H5:, ?5@5=5AH8E >20@8>38AB5@M:B><8N, <5B0<87>; (48?8@>=) (25 <3/:3 :064K5 
24 G 8;8 12,5 <3/:3 :064K5 12 G) >:07K20; >1571>;820NI55 459AB285, AE>4=>5 A <5;>:A8:0<>< 
(0,1 <3/:3 :064K5 24 G) (Pereira et al. 2021). 

�?R>B>BDF<>BEF9DB<8O O2;ONBAO 0=0;L35B8:0<8 ?@8 2>A?0;8B5;L=KE A>AB>O=8OE 1;03>40@O 
A2>5<C A8;L=><C ?@>B82>2>A?0;8B5;L=><C 459AB28N. "4=0:> 8E 8A?>;L7>20=85 >1KG=> 
A2O70=> A ?>1>G=K<8 MDD5:B0<8, ?>MB><C =5 A;54C5B @0AA<0B@820BL 8E 2 :0G5AB25 
0=0;L35B8:>2. �>340 A>AB>O=85 1>;8 =5 >1CA;>2;5=> 2>A?0;5=85<, 3;N:>:>@B8:>84K =5 
O2;ONBAO MDD5:B82=K<8 0=0;L35B8:0<8 2K1>@0. 

2.4 ��"!�%&/ ³2-��$�!"$�*�#&"$"� 

+FB F4>B9 47BA<EFO ³ 2-48D9ABD9J9CFBDB6 
�3>=8ABK ³ 2-04@5=>@5F5?B>@>2 O2;ONBAO ;5:0@AB25==K<8 ?@5?0@0B0<8, :>B>@K5 2K7K20NB 
A540F8N 8 38?=>B8G5A:>5 A>AB>O=85, 0=0;L3578N 8 <KH5G=>5 @0AA;01;5=85 (B01;8F0 14). 1B>B 
:;0AA ;5:0@AB2 20@L8@C5B ?> @5F5?B>@=>9 A?5F8D8G=>AB8 8 MDD5:B82=>AB8. �3>=8ABK ³ 2-
04@5=>@5F5?B>@>2 8<5NB ?@58<CI5AB2> @525@A88 ?@8 22545=88 0=B03>=8AB0 (0B8?0<57>; 8;8 
9>E8<18=); >4=0:> 0=0;L3578O B>65 ?>425@305BAO @525@A88. %540B82=K5 MDD5:BK 20@L8@CNB >B 
30 4> 90 <8=CB 2 7028A8<>AB8 >B ;5:0@AB25==>3> ?@5?0@0B0, A?>A>10 ?@8<5=5=8O 8 
8A?>;L7C5<>9 4>7K. 1B8 ?@5?0@0BK <5B01>;878@CNBAO ?5G5=LN 8 2K2>4OBAO ?>G:0<8 (Murrell 

& Hellebrekers 2005).
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&45?<J4 14. (0@<0:>;>38G5A:85 E0@0:B5@8AB8:8 @07;8G=KE 03>=8AB>2 8 0=B03>=8AB>2  
³ 2-04@5=>@5F5?B>@>2  

#D9C4D4F �B@CBA9AFO �7BA<EF 
<?< 
4AF47BA<EF 

�?PH4 1: 
%9?9>F<6ABEFP > 
4?PH4 2  

#DB8B?:<-

F9?PABEFP 
89=EF6<S 
(4A4?P79;<S)   

#DB8B?:<-

F9?PABEFP 
89=EF6<S 
(E984F<6AO= 
QHH9>F)  

 989FB@<8<A �5:A<545B><848= 
8 ;52><545B><848= 

�3>=8AB 1:1620 1 G0A 234 G 

�9>E@989FB@<8<A �5:A<545B><848= �3>=8AB 1:1620 1 G0A 234 G 

�E<?4;<A �A8;078= �3>=8AB 1: 160 15330 <8=CB 132 G 

$B@<H<8<A $><8D848= �3>=8AB 1:340 !5 >?@545;5=> 132 G 

�F<C4@9;B? �B8?0<57>; �=B03>=8AB 1: 8500 !5?@8<5=8<> !5?@8<5=8<> 

�BI<@5<A �>E8<18= �=B03>=8AB  5=55 
A5;5:B82=K9 4;O 
@5F5?B>@0 0;LD02, 

G5< 0B8?0<57>; 

!5?@8<5=8<> !5?@8<5=8<> 

  #@>4>;68B5;L=>ABL 0=0;L35B8G5A:8E 8 A540B82=KE MDD5:B>2 7028A8B >B 4>7K 

�4> 89=EF6GRF 47BA<EFO ³ 2-48D9ABD9J9CFBDB6 
#@5?0@0BK MB>9 3@C??K A2O7K20NBAO A @07;8G=K<8 ?>4B8?0<8 0;LD0-2-04@5=>@5F5?B>@>2 2 
4>@A0;L=KE @>30E A?8==>3> <>730 (A?8=0;L=0O 0=0;L3578O), 0 B0:65 =0 C@>2=5 :>@K 3>;>2=>3> 
<>730 8 2 3>;C1>< ?OB=5 (locus coeruleus) (A540F8O 8 AC?@0A?8=0;L=0O 0=0;L3578O). 
!>@04@5=0;8= (=>@M?8=5D@8=) O2;O5BAO M=4>35==K< ;830=4>< 4;O MB8E @5F5?B>@>2 8 
459AB2C5B 2 =>@04@5=5@38G5A:8E 8 =5 =>@04@5=5@38G5A:8E =59@>=0E. �;LD0-2-03>=8ABK 

8=3818@CNB 2KA2>1>645=85 2>71C640NI8E =59@>B@0=A<8BB5@>2 ?>A@54AB2>< A;>6=KE 
<5E0=87<>2, 2K7K20NI8E 38?5@?>;O@870F8N <5<1@0=K, 0=0;>38G=> >?8>84=K< 
0=0;L35B8G5A:8< ?@5?0@0B0<. �3>=8ABK 0;LD0-2-04@5=>@5F5?B>@>2 B0:65 A2O7K20NBAO A> 
A2>8<8 @5F5?B>@0<8 2 M=4>B5;88 A>AC4>2, 2K7K20O ?5@8D5@8G5A:CN 207>:>=AB@8:F8N A 
C25;8G5=85< A8AB5<=>3> 8 ;53>G=>3> A>AC48AB>3> A>?@>B82;5=8O ?@8 >4=>2@5<5==>< 
A=865=88 A5@45G=>3> 2K1@>A0 2 7028A8<>AB8 >B 4>7K. 

#B>4;4A<S 
�3>=8ABK 0;LD0-2-04@5=>@5F5?B>@>2 H8@>:> 8A?>;L7CNBAO 4;O A540F88 ?@8 =58=20782=KE 
?@>F54C@0E 8 2 @0<:0E ?@>B>:>;>2 =59@>;5?B0=0;35788 8 A10;0=A8@>20==>9 0=5AB5788. �E 
>B=>AOB : 04JN20=B0< 0=0;L35788 ?@8 @07;8G=KE :;8=8G5A:8E CA;>28OE, ?>A:>;L:C ?@5?0@0BK 
MB>3> :;0AA0 <>3CB 4>?>;=OBL 0=0;L3578N, C<5=LH0O @50:F8N =0 AB@5AA. !51>;LH85 4>7K (1-2 

<:3/:3 2/2 45:A<545B><848=0) <>3CB 1KBL 22545=K 2> 2@5<O 2>AAB0=>2;5=8O ?>A;5 0=5AB5788, 
>A>15==> 2 A;CG0OE ?>O2;5=8O 45;8@8O 8 48AD>@88. "1KG=> MB0 3@C??0 ?@5?0@0B>2 
?@54=07=0G5=0 4;O ?@8<5=5=8O C 74>@>2KE 682>B=KE, :>B>@K5 <>3CB ?5@5=>A8BL 7=0G8B5;L=K5 
35<>48=0<8G5A:85 87<5=5=8O, 8/8;8 4;O 1574><=KE 8 =5A>F80;878@>20==KE 682>B=KE 
(Pypendop & Verstegen 1998). 
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"4=>2@5<5==>5 8A?>;L7>20=85 03>=8AB>2 0;LD0-2-04@5=>@5F5?B>@>2 8 >?8>84>2 <>65B 
C;CGH8BL 0=0;L3578N 1;03>40@O A8=5@35B8G5A:><C MDD5:BC A ?>A;54CNI8< A=865=85< 
?>B@51=>AB59 2 >?8>840E (Pascoe et al. 2006). 

�AHG;<S E CBEFBSAAB= E>BDBEFPR 

%B0=>28BAO ?>?C;O@=K< 22545=85 45:A<545B><848=0 8;8 <545B><848=0 ?CB5< 8=DC788 A 
?>AB>O==>9 A:>@>ABLN (�#%) 4;O >15A?5G5=8O A540F88 8;8 =5?@5@K2=>9 0=0;L35788 2 
?5@8>?5@0F8>==>< ?5@8>45 C A>10: 8 :>H5:. �2545=85 ?@5?0@0B>2 ?CB5< �#% ?>72>;O5B 
?@5>4>;5BL >3@0=8G5=85, A2O70==>5 A >B=>A8B5;L=> :>@>B:>9 ?@>4>;68B5;L=>ABLN 0=0;L35788, 
?@8 22545=88 >4=>:@0B=>9 4>7K 45:A<545B><848=0 8;8 <545B><848=0. �A?>;L7>20=85 
8=DC788 A ?>AB>O==>9 A:>@>ABLN 8=B@0>?5@0F8>==> ?>72>;O5B 4>AB8GL 7=0G8B5;L=>3> 
A=865=8O <8=8<0;L=>9 0;L25>;O@=>9 :>=F5=B@0F88 (MAC) 8=30;OF8>==KE 0=5AB5B8:>2, 
>15A?5G820O ?@8 MB>< AB018;L=CN 3;C18=C 0=5AB5788. #>A;5 >?5@0F88 ?@5?0@0BK MB>9 3@C??K 
>15A?5G820NB A540B82=K9 MDD5:B, => 682>B=K5 <>3CB @5038@>20BL =0 2=5H=85 @074@068B5;8. 
1B> <>65B 1KBL ?>;57=>, :>340 =5>1E>48<0 G0AB0O ?>2B>@=0O >F5=:0 A>AB>O=8O ?0F85=B0 8;8 
B@51CNBAO ?@>3C;:8 4;O >B?@02;5=8O 5AB5AB25==KE ?>B@51=>AB59 ?0F85=B0. "4=0:> <>3CB 
2>7=8:0BL ?@>1;5<K, A2O70==K5 A =5>6840==K< 2=570?=K< 2>71C645=85< (=0?@8<5@, 3@><:89 
HC< 8;8 1>;52>9 AB8<C;), 2K7K20NI8< 457>@85=B0F8N, :>B>@0O <>65B ?@825AB8 : 70I8B=><C 
?>2545=8N (=0?@8<5@, C:CA0<). �K;> ?@>2545=> 8AA;54>20=85 >1KG=>9 4>7K 
45:A<545B><848=0 1 <:3/:3/G0A, :>B>@>9 ?@54H5AB2C5B =03@C7>G=0O 4>70 132 <:3/:3 (Lin et al. 

2008, Valtolina et al. 2009). 

�9>E@989FB@<8<A 6 HBD@9 79?S 8?S BDB@G>B;4?PAB7B 66989A<S 

�5:A<545B><848= 2K?CA:05BAO 2 D>@<5 35;O 4;O >@><C:>70;L=>3> =0=5A5=8O =0 I5G=CN 
?>25@E=>ABL 45A=K (0,1 <3/<;) 4;O CAB@0=5=8O =5?5@5=>A8<>AB8 HC<0 C A>10:. &0:0O 4>70 
45:A<545B><848=0 A;8H:>< =87:0 4;O B>3>, GB>1K 2K720BL A540B82=K9 MDD5:B, => 1K;> 
?>:070=>, GB> >=0 C<5=LH05B 15A?>:>9AB2>, 25@>OB=>, 70 AG5B A=865=8O 0:B82=>AB8 3>;C1>3> 
?OB=0, 206=>3> @53C;OB>@0 148B5;L=>AB8, A8<?0B8G5A:>3> B>=CA0 8 2=8<0=8O (Korpivaara et al. 

2017). �>?@>A > @>;8 45:A<545B><848=0 2 D>@<5 35;O 4;O >@><C:>70;L=>3> 22545=8O 2 
A=865=88 B@52>38 2 4@C38E A8BC0F8OE, =0?@8<5@, 4> 8;8 2> 2@5<O ?>A5I5=8O 25B5@8=0@=>3> 
2@0G0, 2 =0AB>OI55 2@5<O =5 87CG5=. 

�9FB@<8<A 6 HBD@9 79?S 8?S BDB@G>B;4?PAB7B 66989A<S 

�5B><848= 2 D>@<5 35;O (7,6 <3/<;), ?>:070= 4;O A540F88 8 <548:0<5=B>7=>3> >3@0=8G5=8O 
0:B82=>AB8 C ;>H0459 8 ?@54=07=0G5= 4;O =0=5A5=8O ?>4 O7K:. �K;> ?@>2545=> 8AA;54>20=85 
?@8<5=5=8O 45B><848=0 2 D>@<5 35;O 2 4>70E 0,3532,0 <3/<2, :>B>@K9 =0=>A8;8 =0 A;878ABCN 
>1>;>G:C I5: 4;O >1;53G5=8O <0=8?C;OF89 8 2K?>;=5=8O <8=8<0;L=> 8=20782=KE ?@>F54C@ 
:>@>B:>9 ?@>4>;68B5;L=>AB8 C 74>@>2KE A>10: (Hopfensperger et al. 2013, Messenger et al. 2016, 

Kasten et al. 2018). �@5<O 4> ?8:0 A540F88 A>AB028;> ?@81;878B5;L=> 45 <8=CB A 
?@>4>;68B5;L=>ABLN >:>;> 30 <8=CB; A5@45G=>-;53>G=K5 MDD5:BK 1K;8 0=0;>38G=K 
MDD5:B0<, 8=4CF8@>20==K< 4@C38<8 03>=8AB0<8 0;LD02-04@5=>@5F5?B>@>2, 8 @525@A8O 
A540F88 2 >1>8E A;CG0OE 1K;0 >15A?5G5=0 0B8?0<57>;>< (Hopfensperger et al. 2013, Kasten et al. 

2018). ' 74>@>2KE :>H5: 4>7K 4 <3/<2 >15A?5G820;8 ?5@5<5==CN A540F8N 8 2 :064>< A;CG05 
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2>7=8:0;0 @2>B0, 87 G53> <>6=> 70:;NG8BL, GB> 40==K9 <5B>4 <5=55 65;0B5;5= 4;O MB>3> 2840 
(Smith et al. 2020). 

#B5BKAO9 QHH9>FO 

!081>;55 @0A?@>AB@0=5==K5 ?>1>G=K5 MDD5:BK 2:;NG0NB 38?5@- 8/8;8 38?>B5=78N, 
1@048:0@48N, 38?>B5@<8N, A=865=85 A8<?0B8G5A:>3> B>=CA0 8 <>B>@8:8 65;C4>G=>-

:8H5G=>3> B@0:B0, C25;8G5=85 >1@07>20=8O <>G8, B@0=78B>@=CN 38?>8=AC;8=5<8N 8 
38?5@3;8:5<8N.  >3CB =01;N40BLAO 4@C385 <5=55 @0A?@>AB@0=5==K5 ?>1>G=K5 MDD5:BK, B0:85 
:0: @2>B0, A;N=>>B45;5=85 8 1@0480@8B<8O (Granholm et al. 2006, 2007). 

 9DO CD98BEFBDB:ABEF< 

#@8<5=OBL A >AB>@>6=>ABLN C 682>B=KE A A5@45G=>-;53>G=K< 701>;520=8O<8, 
A>?@>2>640NI8<8AO 0@8B<8O<8 8;8 =0@CH5=8O<8 ?@>2>48<>AB8 8;8 157 =8E, A :;8=8G5A:8 
7=0G8<K<8 A8AB5<=K<8 701>;520=8O<8, @0=55 2KO2;5==>9 38?>/38?5@B>=859, A0E0@=K< 
48015B>< 8 ?5G5=>G=>9/?>G5G=>9 =54>AB0B>G=>ABLN. �>H:8 A 38?5@B@>D8G5A:>9 
:0@48><8>?0B859 8 >1AB@C:F859 2K=>AOI53> B@0:B0 ;52>3> 65;C4>G:0 ("�&��) <>3CB 1KBL 
8A:;NG5=85<: 1K;> ?>:070=>, GB> <545B><848= C<5=LH05B "�&�� 8 A=8605B G0AB>BC 
A5@45G=KE A>:@0I5=89, C;CGH0O =0?>;=5=85 65;C4>G:>2 (Lamont et al. 2002). %;54C5B 
?@>O2;OBL >AB>@>6=>ABL ?@8 8A?>;L7>20=88 C ?0F85=B>2 A B@02<>9. #@8<5=5=85 
0=B8E>;8=5@38G5A:8E A@54AB2 2 A>G5B0=88 A 03>=8AB0<8 0;LD02-04@5=>@5F5?B>@>2 
?@>B82>?>:070=>, 5A;8 B>;L:> 1@048:0@48O 8 38?>B5=78O =5 @0728;8AL >4=>2@5<5==>. 

�AF47BA<EFO 4?PH42-48D9ABD9J9CFBDB6 C9D<H9D<K9E>B7B 89=EF6<S 
(64F<AB>E4A / MK-467) 

�0B8=>:A0= O2;O5BAO 0=B03>=8AB>< 0;LD02-04@5=>@5F5?B>@>2 ?5@8D5@8G5A:>3> 459AB28O 8 
8A?>;L7C5BAO 2 :><18=0F88 A 03>=8AB0<8 0;LD02-04@5=>@5F5?B>@>2. "= ?@54>B2@0I05B 
?5@8D5@8G5A:8 >?>A@54>20==CN 207>:>=AB@8:F8N 8 B0:8< >1@07>< C<5=LH05B @5D;5:B>@=CN 
1@048:0@48N, =01;N405<CN ?>A;5 459AB28O 03>=8AB>2 0;LD02-04@5=>@5F5?B>@>2 (Kallio-Kujala 

et al. 2018), :@><5 B>3> 1K;> ?>:070=>, GB> 20B8=>:A0= C;CGH05B A5@45G=K9 2K1@>A C A>10: ?> 
A@02=5=8N A 22545=85< B>;L:> 03>=8AB0 0;LD02-04@5=>@5F5?B>@>2 (Honkavaara et al. 2011). 

�K;8 >?C1;8:>20=K 40==K5 >1 8AA;54>20=88 A540B82=KE, 0=0;L35B8G5A:8E, 
=59@>M=4>:@8==KE 8 A5@45G=>-A>AC48ABKE MDD5:B>2 03>=8AB>2 0;LD02-04@5=>@5F5?B>@>2 2 
A>G5B0=88 A 20B8=>:A0=>< C A>10: 8 :>H5:. �0B8=>:A0= ?>72>;O5B A>E@0=8BL A540B82=K5 8 
0=0;L35B8G5A:85 MDD5:BK 2 7=0G8B5;L=>9 AB5?5=8 =587<5==K<8, 2 B> 2@5<O :0: A5@45G=>-

A>AC48ABK5 8 =59@>M=4>:@8==K5 MDD5:BK A>:@0I0NBAO. � <0@B5 2022 3>40 FDA %,� 
>4>1@8;> :><18=0F8N 8=J5:F88 <545B><848=0 8 20B8=>:A0=0 384@>E;>@840 4;O 
8A?>;L7>20=8O 2 :0G5AB25 A540B82=>3> 8 >1571>;820NI53> A@54AB20 C A>10: 2> 2@5<O <0;KE 
>?5@0F89. 

"EB5O9 G>4;4A<S 
!0 =5:>B>@KE 682>B=KE, ?>-2848<><C, =5 2;8O5B 22545=85 ?@5?0@0B>2 3 03>=8AB>2 0;LD02-
04@5=>@5F5?B>@>2, 8 A540F8O ?>A;5 8E 22545=8O =5 C4>2;5B2>@8B5;L=0. 1B> G0AB> A2O70=> A C65 
ACI5AB2CNI8< A>AB>O=85< 2KA>:>3> 2>71C645=8O.  
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2.5.  �%&!/� �!�%&�&��� 

+FB F4>B9 @9EFAO9 4A9EF9F<>< < >4> BA< 89=EF6GRF 
 5AB=K5 0=5AB5B8:8 8=3818@CNB 45?>;O@870F8N <5<1@0=, 2>71C645=85 8 ?@>2>48<>ABL 2 
=5@2=KE 2>;>:=0E, 1;>:8@CO 2 >A=>2=>< 2E>645=85 =0B@8O (Na+) 2 :;5B:8 G5@57 ?>B5=F80;-
7028A8<K5 =0B@852K5 (Na+) :0=0;K. 1B8 ?@5?0@0BK =54>@>38, =5 ?>4;560B AB@>3><C CG5BC, 
;53:> 4>ABC?=K 2> 2A5< <8@5 8 2E>4OB 2 #5@5G5=L >A=>2=KE ;5:0@AB25==KE A@54AB2 4;O :>H5: 
8 A>10: WSAVA (Steagall et al. 2020a). %;54>20B5;L=>, ACI5AB2C5B ?>B5=F80; 4;O H8@>:>3> 
?@8<5=5=8O <5AB=KE 0=5AB5B8:>2 4;O ;5G5=8O 1>;8 C :>H5: 8 A>10:. 

!081>;55 H8@>:>5 ?@8<5=5=85 2 :0G5AB25 ?@5?0@0B>2 4;O <5AB=>9 0=5AB5788 C <5;:8E 
682>B=KE =0H;8 ;84>:08=, <5?820:08=, 1C?820:08= 8 @>?820:08=. #@5?0@0BK MB>3> :;0AA0 
>B=>AOBAO : 0<8=>0<840<.  5AB=K5 0=5AB5B8:8 O2;ONBAO A;01K<8 >A=>20=8O<8 8 ?>MB><C 2 
CA;>28OE >@30=87<0 C@02=>25H5=K 2 A>>B25BAB288 A 8E pKa (?>:070B5;L :>=AB0=BK 
:8A;>B=>AB8). @�0 ;5:0@AB25==>3> A@54AB20 ?@54AB02;O5B A>1>9 @!, ?@8 :>B>@>< 50% 
;5:0@AB25==>3> A@54AB20 =0E>48BAO 2 8>=878@>20==>9 D>@<5, 0 4@C385 50% 3 2 
=58>=878@>20==>9 D>@<5. 1B> 206=> 4;O <5AB=KE 0=5AB5B8:>2, ?>B><C GB> =58>=878@>20==0O 
D>@<0 ?@5?0@0B0 <>65B ?@>=8:0BL A:2>7L :;5B>G=CN <5<1@0=C =59@>=0, G5@57 ?>B5=F80;-

7028A8<K5 =0B@852K5 (Na+) :0=0;K, 0 8>=878@>20==0O D>@<0 A2O7K205BAO A @5F5?B>@0<8 
=0B@852KE 8>==KE :0=0;>2, 8 1;>:8@C5B ?@>=8:=>25=85 8>=>2 Na+ 2 =59@>=. #>MB><C <5AB=K5 
0=5AB5B8:8, B0:85 :0: ;84>:08=, A =87:8< @�0 1;865 : D878>;>38G5A:><C @!, 8<5NB 1>;55 
1KAB@>5 =0G0;> 459AB28O, ?>A:>;L:C 1>;LH0O G0ABL ;5:0@AB25==>3> A@54AB20 >AB05BAO 
=58>=878@>20==>9 ?@8 D878>;>38G5A:>< @!. �@C38<8 D878:>-E8<8G5A:8<8 A2>9AB20<8, 
:>B>@K5 >?@545;ONB E0@0:B5@8AB8:8 ;5:0@AB25==KE A@54AB2 4;O <5AB=>9 0=5AB5788, O2;ONBAO 
<>;5:C;O@=0O <0AA0, @0AB2>@8<>ABL 2 ;8?840E 8 A2O7K20=85 A 15;:0<8 (�@57:0 4 8 B01;8F0 15). 

�D9;>4 4. "?8A0=85 E0@0:B5@8AB8:, 2;8ONI8E =0 <5AB=K5 0=5AB5B8:8 

 

  

  >;5:C;O@=0O <0AA0 >1@0B=>7028A8<0 A?>A>1=>AB8 <5AB=>3> 0=5AB5B8:0 
48DDC=48@>20BL 2 B:0=8. 

 $0AB2>@8<>ABL 2 ;8?840E 1C45B >?@545;OBL MDD5:B82=>ABL <5AB=>3> 0=5AB5B8:0 8 
?@>4>;68B5;L=>ABL 459AB28O.  5AB=K5 0=5AB578@CNI85 ?@5?0@0BK A =87:>9 
@0AB2>@8<>ABLN 2 ;8?840E >1;040NB A=865==>9 MDD5:B82=>ABLN 8 <5=55 4;8B5;L=>9 
?@>4>;68B5;L=>ABLN 459AB28O, ?>A:>;L:C =5 ?@>=8:0NB A:2>7L <5<1@0=C =5@2=KE 
2>;>:>= 0=0;>38G=> ?@5?0@0B0< A ?>2KH5==>9 @0AB2>@8<>ABLN 2 ;8?840E. 
�5:0@AB25==K5 A@54AB20 A ?>2KH5==>9 @0AB2>@8<>ABLN 2 ;8?840E, :0: ?@028;>, B>65 
E0@0:B5@87CNBAO 1>;55 <54;5==K< =0G0;>< 459AB28O, ?>B><C GB> 70E20BK20NBAO 
<85;8=><, >:@C60NI8< :;5B>G=K5 <5<1@0=K =59@>=>2. 

 %2O7K20=85 A 15;:0<8 >?@545;O5B ?@>4>;68B5;L=>ABL 459AB28O ?@5?0@0B>2 4;O <5AB=>9 
0=5AB5788. �5:0@AB25==K5 A@54AB20, :>B>@K5 2 2KA>:>9 AB5?5=8 A2O7K20NBAO A 15;:0<8, 
?@>G=55 ?@8:@5?;ONBAO : CG0AB:0< @5F5?B>@>2 =0B@852KE (Na :0=0;>2 8 ?>MB><C 
8<5NB 1>;55 4;8B5;L=>5 459AB285.
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&45?<J4 15. (878:>-E8<8G5A:85 A2>9AB20 @07;8G=KE ?@5?0@0B>2 4;O <5AB=>9 0=5AB5788 

 9EFAO= 
4A9EF9F<> 

pKa/�D9@S 8B 
A4K4?4 89=EF6<S 
(@<AGFO) 

%6S;O64A<9 E 
59?>4@< / 
CDB8B?:<F9?PABEFP 
89=EF6<S (K4EO) 

�>F<6ABEFP  4>E<@4?PA4S 
D9>B@9A8G9@4S 8B;4 
(@7/>7)  

�84>:08= 7,8 / 5310 '<5@5==>5 / 131,5 '<5@5==0O %>10:0: 5 
�>H:0: 5 

�C?820:08= 8,1 / 20330 �;8B5;L=>5 / 3310 �KA>:0O %>10:0: 2 
�>H:0: 2 

$>?820:08= 8,1 / 20330 �;8B5;L=>5 /336 �KA>:0O %>10:0: 2 
�>H:0: 2 

 5?820:08= 7,7 / 5310 '<5@5==>5 /1,532 '<5@5==0O %>10:0: 5 
�>H:0: 3 
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;8?84=CN 5<:>ABL ?;07<K, :>B>@0O A2O7K205B ;8?>D8;L=K5 A>548=5=8O, B0:85 :0: <5AB=K5 
0=5AB5B8:8, B5< A0<K< >B45;OO 8E >B 2>4=>9 D07K ?;07<K (Weinberg et al. 2003, O'Brien et al. 

2010, Muller et al. 2015). 
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2021). 
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0=5AB578N 4;O ;5G5=8O 1>;8, >A>15==> 2 :0G5AB25 04JN20=B=KE <5B>4>2 C A>10: 8 :>H5: ?@8 
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AAK;:5 (https://www.youtube.com/watch?v=76dwKuirqt0). 
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=081>;55 206=K<8. �0==K5 > ;N4OE, ?5@5=5AH8E 014><8=0;L=CN >?5@0F8N, 4>2>;L=> 
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?>:070;8 ?>;>68B5;L=>5 2;8O=85 A8AB5<=>3> 22545=8O ;84>:08=0 A ?><>ILN �#% 4;O 
A=865=8O =>F8F5?B82=KE @50:F89 2> 2@5<O >?5@0F88 (87<5=5=8O 0@B5@80;L=>3> 402;5=8O 8 
G0AB>BK A5@45G=KE A>:@0I5=89) 8 ?>A;5>?5@0F8>==>9 1>;8, 2 B> 2@5<O :0: 4@C385 =5 ?>:070;8 
=8:0:>3> ?@58<CI5AB20 (Tsai et al. 2013, Gutierrez-Blanco et al. 2015). �AA;54>20==K5 4>7K 
A>AB02;ONB 2 <3/:3 =03@C7>G=>9 4>7K A ?>A;54CNI59 �#% 50 <:3/:3/<8=, E>BO 4>7K 20@L8@CNB 
<564C @07;8G=K<8 8AA;54>20=8O<8 :0: 2 ?;0=5 =03@C7>G=>9 4>7K, B0: 8 2 ?;0=5 A:>@>AB8 �#%. 

%CI5AB2CNB 1>;55 C1548B5;L=K5 4>:070B5;LAB20 B>3>, GB> �#% ;84>:08=0 A=8605B  �� C 
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:>=F5=B@0F89 8=30;OF8>==>3> 0=5AB5B8:0 4;O ?>445@60=8O 0=5AB5788 2> 2@5<O >?5@0F88. 
(Wilson et al. 2008, Moran-Muñoz et al. 2014). "1 MB>< MDD5:B5 A;54C5B ?><=8BL ?@8 ?@>2545=88 
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?>B5=F80;L=> =530B82=>3> 2;8O=8O =0 A5@45G=>-A>AC48ABCN A8AB5<C. 1:A?5@8<5=B0;L=>5 
8AA;54>20=85 ?>:070;>, GB> �#% ;84>:08=0 B0:65 >:07K20;0 7=0G8<K9 MDD5:B =0 A=865=85 
<8=8<0;L=>9 0;L25>;O@=>9 :>=F5=B@0F88 87>D;C@0=0, ?@8<5=O5<>3> C :>H5:, >4=0:> 
=01;N40;8AL >B@8F0B5;L=K5 35<>48=0<8G5A:85 MDD5:BK (Pypendop & Ilkiw 2005). #> MB>9 
?@8G8=5 �#% ;84>:08=0 A;54C5B A >AB>@>6=>ABLN 8A?>;L7>20BL C :>H5: 87-70 @8A:0 C3=5B5=8O 
35<>48=0<8:8. "4=0:> 2 =5:>B>@KE A;CG0OE ;84>:08= <>65B 2E>48BL 2 A>AB02 
<C;LB8<>40;L=>9 0=0;L35788 C :>H5: ?@8 BO65;>9 1>;52>9 AB8<C;OF88 8 38?5@48=0<8G5A:8E 
A>AB>O=8OE (2KA>:>5 :@>2O=>5 402;5=85 8 2KA>:0O G0AB>B0 A5@45G=KE A>:@0I5=89). 

 9EFAO9 4A9EF9F<>< CDB?BA7<DB64AAB7B 6OE6B5B:89A<S (ACA?5=78O 4;O 8=J5:F89 ;8?>A>< 
1C?820:08=0) >1AC640NBAO 2 3;025 2.6. 

2.6  �&"�/ � &�)!��� �����!�3 �!��0��&��"� 

%?>A>1 22545=8O ;5:0@AB25==>3> A@54AB20 <>65B >:07K20BL 7=0G8B5;L=>5 2;8O=85 =0 53> 
157>?0A=>ABL 8 MDD5:B82=>ABL. %8AB5<K 22545=8O ;5:0@AB25==KE ?@5?0@0B>2 8A?>;L7CNBAO 
4;O <8=8<870F88 B>:A8G=>AB8 8 ?>2KH5=8O MDD5:B82=>AB8 0=0;L35B8:>2 ?@8 ;5G5=88 1>;8. 
�5:0@AB25==K5 ?@5?0@0BK A 4;8B5;L=K< 8;8 ?@>;>=38@>20==K< 2KA2>1>645=85< 4>7 
?@54=07=0G5=K 4;O ?>AB5?5==>3> 2KA2>1>645=8O ;5:0@AB25==>3> A@54AB20 2 B5G5=85 
>?@545;5==>3> ?5@8>40 (B.5. G0A>2 8;8 4=59). &0:85 A8AB5<K <>3CB >15A?5G820BL «?0AA82=CN» 
0=0;L3578N, <8=8<878@>20BL A8AB5<=K5 ?>1>G=K5 MDD5:BK 8 =0:>?;5=85 ;5:0@AB25==>3> 
A@54AB20, A=860BL :>;510=8O :>=F5=B@0F88 ;5:0@AB25==>3> 25I5AB20 2 ?;07<5 8 871530BL 
=5>1E>48<>AB8 2 8A?>;L7>20=88 8=DC78>==KE CAB@>9AB2 (Krugner-Higby et al. 2011). 
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&D4AE89D@4?PAO9 C?4EFOD< 

&@0=A45@<0;L=K5 ?;0ABK@8 (&#) (D5=B0=8;, ;84>:08= 8 1C?@5=>@D8=) ?@54AB02;ONB A>1>9 
>4>1@5==K5 2 3C<0==>9 <548F8=5 0435782=K5 ?;0ABK@8, ?@54=07=0G5==K5 4;O ?@>2545=8O 
:>=B@>;8@C5<>9 4>7K ;5:0@AB25==>3> A@54AB20 G5@57 :>6C 2 B5G5=85 >?@545;5==>3> 2@5<5=8 A 
8A?>;L7>20=85< @575@2C0@0 8;8 <0B@8:A=>3> ?;0ABK@O (Hofmeister & Egger 2004, Murrell et al. 

2007, Weil et al. 2007). �A?>;L7>20=85 B0:8E ?;0ABK@59 4;O ;5G5=8O 1>;8 C <5;:8E 682>B=KE 
?>:070;> =5>4=>7=0G=K5 @57C;LB0BK, B0: :0: =0:>?;5=85 ;5:0@AB25==>3> A@54AB20 2 G8A;5 
?@>G8E D0:B>@>2 7028A8B >B B>;I8=K :>68, B5<?5@0BC@K, 20A:C;O@870F88 8 G0AB> >B 
=5A?>A>1=>AB8 0435782=KE <0B5@80;>2 C45@6820BL ?>AB>O==K9 :>=B0:B A :>659. #@8<5=5=85 
?@5?0@0B>2 &# =5 8A:;NG05B =5>1E>48<>AB8 8A?>;L7>20=8O <5AB=KE 0=5AB5B8:>2 8 4@C38E 
<5B>4>2 >1571>;820=8O. 

' :>H5: >1571>;820NI85 MDD5:BK D5=B0=8;>2KE ?;0ABK@59 <>3CB A8;L=> 20@L8@>20BL 87-70 
8=48284C0;L=>9 87<5=G82>AB8 ?@>=8:=>25=8O 2 :>6C 8 D0@<0:>:8=5B8:8 (Egger 2003). ' 
A>10:, ?5@5=5AH8E >@B>?548G5A:CN >?5@0F8N, D5=B0=8;>2K9 &# >15A?5G820; 045:20B=>5 
?>A;5>?5@0F8>==>5 >1571>;820=85 2 :><18=0F88 A !#�# (Hofmeister & Egger 2004). #;0ABK@8 
A D5=B0=8;>< 8<5NB 4;8B5;L=K9 ?5@8>4 459AB28O 8 4>;6=K 1KBL @07<5I5=K =0 ?>25@E=>ABL 
:>68 70 12 G0A>2 (C :>H5:) 8 24 G0A0 (C A>10:) 4> B>3>, :0: ?>B@51C5BAO >1571>;820=85. 
#;0ABK@8 A D5=B0=8;>< =0 >A=>25 <0B@8:A0 <5=55 ?>425@65=K CB5G:5, ?>A:>;L:C 
;5:0@AB25==>5 A@54AB2> 8=B53@8@>20=> 2 ?;0ABK@L. 

' :>H5: B@0=A45@<0;L=K9 <0B@8:A=K9 1C?@5=>@D8=>2K9 ?;0ABK@L =5 ?>2KH0; ?@545;L=KE 
7=0G5=89 B5?;>2>3> 459AB28O, =5A<>B@O =0 >1=0@C68205<K5 :>=F5=B@0F88 ;5:0@AB25==>3> 
A@54AB20 2 ?;07<5 (Murrell et al. 2007). ' A>10: ?@8 8A?>;L7>20=88 ?;0ABK@O A 1C?@5=>@D8=>< 
1K;> >B<5G5=> ?>2KH5=85 ?@545;L=KE 7=0G5=89 B5?;>2>3> 459AB28O (Pieper et al. 2011). 

!5>1E>48<K 40;L=59H85 8A?KB0=8O 4;O >?@545;5=8O :;8=8G5A:>3> ?@8<5=5=8O &# C A>10: 8 
:>H5:. 

#D9C4D4FO E CDB?BA7<DB64AAO@ 6OE6B5B:89A<9@ 

�=J5:F8>==0O ACA?5=78O A ?@>;>=38@>20==K< 2KA2>1>645=85< ;8?>A>< 1C?820:08=0 
>4>1@5=0 2 %,� 4;O 8A?>;L7>20=8O ?@8 1;>:045 ?5@8D5@8G5A:8E =5@2>2. &0:0O D>@<0 
>15A?5G8205B 4> 72 G0A>2 @538>=0@=>3> ?>A;5>?5@0F8>==>3> :>=B@>;O 1>;8 ?>A;5 
>4=>:@0B=>3> ?5@8=52@0;L=>3> 22545=8O C :>H5:, ?5@5=5AH8E >?5@0F88 =0 48AB0;L=KE 
CG0AB:0E :>=5G=>AB59, 8 ?>A;5 8=D8;LB@0F88 C A>10:, ?@>>?5@8@>20==KE ?> ?>2>4C @07@K20 
?5@54=59 :@5AB>284=>9 A2O7:8 (Lascelles et al. 2016, Gordon-Evans et al. 2020, Reader et al. 2020). 

�0==0O :><<5@G5A:0O D>@<0 ;8?>A>< 1C?820:08=0 =5 1K;0 87CG5=0 C :>H5: <>;>65 
?OB8<5AOG=>3> 2>7@0AB0 8 ?@8 8A?>;L7>20=88 2 4@C38E ;>:>@538>=0@=KE <5B>48:0E. 
#@58<CI5AB2>< ?@5?0@0B>2 A ?@>;>=38@>20==K< 2KA2>1>645=85< O2;O5BAO 
«30@0=B8@>20==>5» >1571>;820=85 =0 A@>: 4> B@5E 4=59, ?>A:>;L:C B0:0O D>@<0 0=0;L35788 
?@>2>48BAO E8@C@3>< 8 =5 7028A8B >B B>3>, :0: ;8F>, >ACI5AB2;ONI55 CE>4 70 A>10:>9 8;8 
:>H:>9, 2K?>;=O5B =07=0G5=8O. 
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�AGFD<69AAO9 <AHG;<< 

�#% ?>4@07C<5205B =5?@5@K2=>5 22545=85 >?@545;5==>9 4>7K A ?><>ILN M;5:B@>==KE 
CAB@>9AB2 8 ?>445@68205B ?>AB>O==K9 C@>25=L ;5:0@AB25==>3> A@54AB20 2 ?;07<5. �=DC788 A 
?5@5<5==>9 A:>@>ABLN 1>;55 F5;5A>>1@07=K, ?>A:>;L:C 4>7K <>6=> B8B@>20BL 2 7028A8<>AB8 
>B ?>B@51=>AB8 2 0=0;L35788 8 @0728B8O ?>1>G=KE MDD5:B>2. �=DC788 ?> F5;52>9 
:>=F5=B@0F88 >A=>20=K =0 7040==KE 0;3>@8B<0E, 2 :>B>@KE A:>@>ABL 8=DC788 CAB0=>2;5=0 =0 
0??0@0B5 A CG5B>< ?>445@60=8O >?@545;5==>9 :>=F5=B@0F88 2 ?;07<5 (;81> 2 B>G:5 
2>7459AB28O) 4;O ?>;CG5=8O 65;05<>3> MDD5:B0. 

�=DC78>==K5 0??0@0BK >1KG=> ?@54AB02;ONB A>1>9 2>;N<5B@8G5A:85 8=DC78>==K5 =0A>AK A 
@07;8G=K<8 A8AB5<0<8 4>AB02:8 (?5@8AB0;LB8G5A:8<8, ?>@H=52K<8, G5;=>G=K<8). % 8E 
?><>ILN <>6=> 22>48BL 1>;LH85 >1J5<K, => A =87:>9 B>G=>ABLN (± 10%). ,?@8F52K5 =0A>AK 
?>4E>4OB 4;O 22545=8O 1>;55 :>=F5=B@8@>20==KE >1571>;820NI8E ?@5?0@0B>2 A 1>;LH59 
B>G=>ABLN (± 5%). (C=:F8O :0;L:C;OB>@0 ?>72>;O5B ?>;L7>20B5;N 704020BL 0??0@0B0< <0AAC 
B5;0, :>=F5=B@0F8N ;5:0@AB25==>3> A@54AB20 8 A:>@>ABL 8=DC788 (Amoore & Adamson 2003). 

&5< =5 <5=55, ?@8 8A?>;L7>20=88 B0:8E 0??0@0B>2 4;O 22545=8O ;5:0@AB25==KE ?@5?0@0B>2 2A5 
5I5 2>7<>6=K >H81:8, A2O70==K5 A =5?@028;L=K< >?@545;5=85< :>=F5=B@0F88 8;8 @568<>2 
4>78@>20=8O.  

$4A96O9 <AHG;<BAAO9 >4F9F9DO 

$0=52K5 8=DC78>==K5 :0B5B5@K 3 MB> 381:85 ?>AB>O==K5 :0B5B5@K, :>B>@K5 CAB0=02;820NBAO 
2 >1;0AB8 E8@C@38G5A:>3> 2<5H0B5;LAB20 8;8 @O4>< A =5N 8 8A?>;L7CNBAO 4;O ?5@8>48G5A:8E 
8=DC789 <5AB=KE 0=5AB5B8:>2 2 ?>A;5>?5@0F8>==>< >1571>;820=88 (Abelson et al. 2009). 

!5?@5@K2=K5 8=DC788 1K;8 A2O70=K A =5@02=><5@=K< @0A?@545;5=85< (Hansen et al. 2013), 8 
MB>B <5B>4 ;CGH5 2A53> 8A?>;L7>20BL :0: G0ABL <C;LB8<>40;L=>3> ?>4E>40 : >1571>;820=8N. 

1C<8GD4?PAO9 >4F9F9DO 

1?84C@0;L=K5 :0B5B5@K <>6=> 8A?>;L7>20BL 4;O <=>3>:@0B=>3> M?84C@0;L=>3> 22545=8O 
;5:0@AB25==KE ?@5?0@0B>2. �0B5B5@870F8N ?@>2>4OB A 8A?>;L7>20=85< :><<5@G5A:8E =01>@>2 
(@07<5@K 19-, 20- 8 24). 1B8 :0B5B5@K >1KG=> CAB0=02;820NB G5@57 ?>OA=8G=>-:@5ABF>2>5 
<56?>72>=:>2>5 ?@>AB@0=AB2>, GB> ?>72>;O5B >ACI5AB2;OBL 8=B5@20;L=>5 8;8 =5?@5@K2=>5 
22545=85 0=0;L35B8:>2 2 B5G5=85 4;8B5;L=>3> ?>A;5>?5@0F8>==>3> ?5@8>40. !081>;55 
@0A?@>AB@0=5==K<8 >A;>6=5=8O<8 MB>3> <5B>40 O2;ONBAO A<5I5=85 8;8 ?5@5381, 0 B0:65 
703@O7=5=85 :0B5B5@0 (Valverde 2008). 

!9=DB<@CG?PEAO9 ?B>4FBDO 

1;5:B@8G5A:85 ;>:0B>@K =5@2>2 4 MB> C4>1=K5, 157>?0A=K5 8 4>ABC?=K5 CAB@>9AB20, 
8A?>;L7C5<K5 4;O >1=0@C65=8O =5@2>2. �E :;8=8G5A:>5 ?@8<5=5=85 ?><>305B B>G=><C 
22545=8N 83;K, A>:@0I05B 2@5<O =0G0;0 8 C25;8G8205B ?@>4>;68B5;L=>ABL 459AB28O, A=8605B 
@8A: ?>2@5645=8O =5@20. �>:0B>@K =5@2>2 A>AB>OB 87 35=5@0B>@0 ?>AB>O==>3> B>:0 (=87:>9 
G0AB>BK 8 ?@>4>;68B5;L=>AB8), A>548=5==>3> A 87>;8@>20==>9 83;>9, 8 C40;5==>3> M;5:B@>40, 
?@8:@5?;5==>3> : :>65. �3;0 ?@>428305BAO : F5;52K< =5@20< 8 35=5@8@C5B M;5:B@8G5A:>5 ?>;5 
2 B:0=OE, >:@C60NI8E =5@2K. %>>B25BAB2CNI55 @0A?>;>65=85 83;K ?>4B25@6405BAO 
?>;CG5=85< >?@545;5==>3> 42830B5;L=>3> >B25B0 2> 2@5<O M;5:B@8G5A:>9 AB8<C;OF88. "1J5< 
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22545=8O <5AB=>3> 0=5AB5B8:0 20@L8@C5B 2 7028A8<>AB8 >B B5E=8:8. #@8 22545=88 @0AB2>@0 
=5@2 <5E0=8G5A:8 A<5I05BAO 8 42830B5;L=K9 >B25B ?@>?0405B (Campoy et al. 2012). #@8<5@K 
2K?>;=5=8O 1;>:04 A540;8I=>3> 8 154@5==>3> =5@2>2 4>ABC?=K ?> AAK;:5 
(https://wsava.org/committees/global-pain-council/). 

 9FB8O E G?PFD4;6G>B6O@ >BAFDB?9@ 

#@8 2K?>;=5=88 >B45;L=KE ?5@8D5@8G5A:8E 1;>:>2 <>6=> 2>A?>;L7>20BLAO 
C;LB@0A>=>3@0D859. #>4>1=> 8A?>;L7>20=8N M;5:B@8G5A:8E =5@2=KE AB8<C;OB>@>2, 
;>:>@538>=0;L=K5 <5B>4K ?>4 C;LB@072C:>2K< :>=B@>;5< =0?@02;5=K =0 A=865=85 4>7K 
<5AB=>3> 0=5AB5B8:0, =5>1E>48<>9 4;O >15A?5G5=8O MDD5:B82=>9 1;>:04K =5@20, ?@8 
>4=>2@5<5==>< A=865=88 25@>OB=>9 B>:A8G=>AB8 <5AB=>3> 0=5AB5B8:0 8 ?>2KH5=88 
CA?5H=>AB8 22545=8O. &5E=8:0 ?>72>;O5B 287C0;878@>20BL =5@2K, A>AC4K 8 >:@C60NI85 
AB@C:BC@K ?@8 ?@>2545=88 1;>:>2 ?5@8D5@8G5A:8E =5@2>2.  5B>4 <8=8<878@C5B >A;>6=5=8O, 
2:;NG0O ?>2@5645=85 =5@2>2, >1@07>20=85 35<0B>< 8 :@>2>B5G5=8O. "4=0:> MB0 B5E=8:0 
B@51C5B >1CG5=8O 8 4>@>3>AB>OI53>/A?5F8D8G5A:>3> >1>@C4>20=8O. #> MB>9 B5<5 1K;8 
>?C1;8:>20=K >17>@=K5 AB0BL8 (Portela et al. 2018 a, b). 

2.7 �%#" "��&��0!/� ����$%&��!!/� %$��%&�� 

�A?><>30B5;L=K5 ?@5?0@0BK =5 AG8B0NBAO «A0<>AB>OB5;L=K<8» 0=0;L35B8:0<8, => <>3CB 1KBL 
2:;NG5=K 2 ?@>B>:>; ;5G5=8O 1>;8 2 A>G5B0=88 A >?8>840<8, !#�# 8 <5AB=K<8 0=5AB5B8:0<8 
8;8 2 :0G5AB25 70<5=K ?@8 =0;8G88 ?@>B82>?>:070=89 : >4=><C 87 2KH5C:070==KE :;0AA>2 
0=0;L35B8:>2 (Ruel & Steagall 2019) (B01;8F0 16). 

&45?<J4 16. �4JN20=B=K5 ?@5?0@0BK 4;O 0=0;L35788: @5:><5=40F88 ?> 4>78@>20=8N 4;O 
A>10: 8 :>H5:  
#D9C4D4F #B>4;4A<S  �<8, 8B;4, ECBEB5 

66989A<S 
+4EFBF4 �B@@9AF4D<< 

�@4AF48<A  )@>=8G5A:0O 
1>;L 

%>10:8 8 :>H:8:  
2-5 <3/:3 ?/> 

�064K5 12-24 

G0A0 
1DD5:B825= C A>10: A @5D@0:B5@=K< "� 
!07=0G0NB A>2<5AB=> A !#�# 8;8 
4@C38<8 0=0;L35B8:0<8. %CI5AB2CNB 
40==K5 > 4>70E 4> 14 <3/:3 2 A>G5B0=88 A 
<5;>:A8:0<>< C A>10: A =59@>?0B8G5A:>9 
1>;LN (Madden et al., 2014) 

�@<FD<CF<?<
A 

)@>=8G5A:0O 
1>;L 

%>10:8: 1-4 <3/:3  
 

�064K5 12-24 

G0A0 
!5 =07=0G0BL >4=>2@5<5==> A 4@C38<8 
A5@>B>=8=5@38G5A:8<8 ?@5?0@0B0<8. 

�>H:8: 2,5-12,5 

<3 =0 :>H:C 
�064K5 12-24 

G0A0 
�<55B =5?@8OB=K9 2:CA; <>65B =5 1KBL 
?@5?0@0B>< 2K1>@0, 5A;8 ?@85< A2O70= A> 
AB@5AA>< 8;8 =0A8;LAB25==K< 22545=85<. 

!5 =07=0G0BL >4=>2@5<5==> A 4@C38<8 
A5@>B>=8=5@38G5A:8<8 ?@5?0@0B0<8. 

�454C9AF<A #5@8>?5@0-
F8>==0O 1>;L 

%>10:8: 10 <3/:3 
?/>  

�0 2 G0A0 4> 
>?5@0F88  

!07=0G0NB 2 :><18=0F88 A >?8>840<8. 

�>H:8: 50 <3 =0 
:>H:C ?/>  

�0 12 G0A>2 8 
1-2 G0A0 4> 
>?5@0F88 

!07=0G0NB 2 :><18=0F88 A >?8>840<8. 

)@>=8G5A:0O 
1>;L 

%>10:8 8 :>H:8:  
5-10 <3/:3 ?/> 

�064K5 8312 G !0G8=0NB A 3-5 <3/:3, ?>AB5?5==> 
C25;8G820O 4>7C 4> F5;52>9. #>2KH5=85 
8 A=865=85 4>7K 7028A8B >B 
B5@0?52B8G5A:>3> >B25B0. %CI5AB2CNB 
@07@>7=5==K5 40==K5 > 1>;55 2KA>:8E 
4>70E. �>H:0< A E@>=8G5A:8<8 

https://wsava.org/committees/global-pain-council/
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701>;520=8O<8 ?>G5: @5:><5=4>20=> 
A=865=85 4>7.  >65B 2K7K20BL 
A540B82=K9 MDD5:B 8 0B0:A8N. 

%B@5AA, 
A2O70==K9 A 
B@0=A?>@B8-

@>2:>9 8 
?>A5I5=85< 
25B5@8=0@0 

�>H:8: 2 
8AA;54>20=8OE 
A>>1I0;>AL > 
480?07>=5 4>7 4> 
50-200 <3 =0 
:>H:C ?/>  

�0 90 <8=CB 4> 
B@0=A?>@B8-
@>2:8 :>H:8 : 
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0=5AB5788 ?@8 1>;55 2KA>:8E 4>70E 
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2/2 - 2=CB@825==>, ?/: - ?>4:>6=>, 2/< - 2=CB@8<KH5G=>, ?/> - ?5@>@0;L=> 
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�9F4@<A 

�9I4A<;@ 89=EF6<S: �:B820F8O NMDA-@5F5?B>@>2 O2;O5BAO >4=8< 87 >A=>2=KE D0:B>@>2, 
A?>A>1AB2CNI8E 2>7=8:=>25=8N 8 ?>445@60=8N F5=B@0;L=>9 A5=A818;870F88. "1@0B8<> 

?@>B82>459AB2CO @5F5?B>@0< NMDA, :5B0<8= <>4C;8@C5B F5=B@0;L=CN A5=A818;870F8N 8 
>:07K205B 0=B838?5@0;3578@CNI55 459AB285. �5B0<8= B0:65 <>65B >:07K20BL 
8<<C=><>4C;8@CNI55 459AB285 8 =5?>A@54AB25==> ?>402;OBL 2K@01>B:C ?@>2>A?0;8B5;L=KE 
F8B>:8=>2 (Beilin et al. 2003). 

�B>4;4A<S: #@>D8;0:B8:0 8 ;5G5=85 F5=B@0;L=>9 A5=A818;870F88 2 @0<:0E <C;LB8<>40;L=>3> 
?;0=0 ?5@8>?5@0F8>==>3> >1571>;820=8O ?@8 >1H8@=KE 8=20782=KE E8@C@38G5A:8E 
2<5H0B5;LAB20E 8 C ?0F85=B>2 A B@02<0<8. �5B0<8= <>6=> =07=0G0BL ?0F85=B0< A E@>=8G5A:>9 
1>;LN ?@8 2K@065==KE ?@87=0:0E 38?5@0;35788 8 0;;>48=88. #>A;5>?5@0F8>==>5 >1571>;820=85 
8 C;CGH5=85 0??5B8B0 1K;8 ?@>45<>=AB@8@>20=K C A>10:, ?5@5=5AH8E >?5@0B82=>5 
2<5H0B5;LAB2> (Wagner et al. 2002, Sarrau et al. 2007); >4=0:> 40==K5 > 53> 0=0;L35B8G5A:8E 
MDD5:B0E C :>H5: >BACBAB2CNB. ' ?0F85=B>2 A B@02<0<8 ;5G5=85 A;54C5B =0G8=0BL :0: <>6=> 
@0=LH5 ?>A;5 B@8060. 

�@4AF48<A 

�9I4A<;@ 89=EF6<S: �=3818@>20=85 0:B82=>AB8 NMDA-@5F5?B>@>2 0=0;>38G=> :5B0<8=C, => =5 
A>?@>2>6405BAO 30;;NF8=>35==K<8 MDD5:B0<8. 

�B>4;4A<S: �;8B5;L=K5 1>;52K5 A8=4@><K A =59@>?0B8G5A:8< :><?>=5=B><. !0?@8<5@, C A>10: 
A 1>;LN, A2O70==>9 A >AB5>0@B@8B><, :>B>@0O =5 :C?8@C5BAO !#�# 2 <>=>@568<5 (Lascelles et al. 

2008). ' :>H5: A "� C;CGH8;8AL ?>:070B5;8 H:0;K 1>;8, > G5< A>>1I0;8 :;85=BK, >4=0:> ?@8 
;5G5=88 0<0=B048=>< 2 <>=>@568<5 C =8E =01;N40;>AL A=865=85 0:B82=>AB8 (Shipley et al. 2021). 

�<0=B048= 2K2>48BAO ?>G:0<8; ?>MB><C A;54C5B A>1;N40BL >AB>@>6=>ABL C 682>B=KE A> 
A=865==>9 DC=:F859 ?>G5: 

�454C9AF<AB<8O (�454C9AF<A < #D97454?<A) 
�9I4A<;@ 89=EF6<S: %E>4=K9 8 <0;> 87CG5= C >1>8E ?@5?0@0B>2; 2>7<>6=>, ?@5?0@0BK MB>9 
3@C??K <>4C;8@CNB 1>;L, ?@5>1@07CO :0;LF852K5 :0=0;K 8 ?>402;OO 2KA2>1>645=85 3;CB0<0B0 8 
AC1AB0=F88 $ 2 4>@A0;L=KE @>30E A?8==>3> <>730. #@53010;8= 1>;55 MDD5:B82=> A2O7K205BAO A 
:0;LF852K<8 :0=0;0<8, G5< 3010?5=B8=. 

�B>4;4A<S: )@>=8G5A:0O 1>;L A 8725AB=K< 8;8 ?>B5=F80;L=K< =59@>?0B8G5A:8< :><?>=5=B>< 
(=0?@8<5@, "�, @0:, 48015B8G5A:0O =59@>?0B8O, B@02<0 B070, 0<?CB0F8O, 701>;520=8O 
<56?>72>=:>2KE 48A:>2) :0: C :>H5:, B0: 8 C A>10: (3;020 3.12). &0:65 8A?>;L7CNB 4;O 
C<5=LH5=8O B@52>38 2> 2@5<O ?>A5I5=8O :;8=8:8 8 ?@8 B@0=A?>@B8@>2:5 8 2 :0G5AB25 
2A?><>30B5;L=>3> A@54AB20 ?@8 >AB@>9 1>;8. ' A>10: A =59@>?0B8G5A:>9 1>;LN, 2>7=8:H59 ?> 
5AB5AB25==K< ?@8G8=0<, ?>:070B5;8 H:0;K Canine Brief Pain Inventory 1K;8 7=0G8B5;L=> =865 
?@8 8A?>;L7>20=88 3010?5=B8=0 2 <>=>@568<5 8 3010?5=B8=0 3 <5;>:A8:0<0 ?> A@02=5=8N A 
8AE>4=K< C@>2=5<, => =5 ?;0F51> (Ruel & Steagall 2019, Ruel et al. 2020). "10 ?@5?0@0B0 <>3CB 
2K7K20BL 0B0:A8N 8 A540B82=K9 MDD5:B, GB> <>65B >A;>6=OBL ;5G5=85 8 2;8OBL =0 :0G5AB2> 687=8 
(Platt et al. 2006, Bleuer-Elsner et al. 2021). ' :>H5: A E@>=8G5A:>9 1>;57=LN ?>G5: A;54C5B 
@0AA<>B@5BL 2>?@>A > A=865=88 4>7K 3010?5=B8=0, B0: :0: 53> M:A:@5F8O <>65B 1KBL A=865=0 
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(Quimby et al. 2022). �N4O< 3010?5=B8= =07=0G0NB ?5@54 >?5@0F859 4;O >15A?5G5=8O 
?>A;5>?5@0F8>==>9 0=0;L35788 8 A=865=8O 15A?>:>9AB20. !5A:>;L:> 8AA;54>20=89 ?>:070;8 
0=0;>38G=K5 MDD5:BK C A>10: 8 :>H5:, ?5@5=5AH8E >?5@0F8N, 8 C :>H5: 2> 2@5<O 
B@0=A?>@B8@>2:8 8 ?>A5I5=8O :;8=8:8 (Crociolli et al. 2015, van Haaften et al. 2017, Steagall et al. 

2018). � >4=>< 8AA;54>20=88 B0:65 1K;> ?>:070;> A=865=85 AB@5AA0 8 15A?>:>9AB20, A2O70==KE A 
B@0=A?>@B8@>2:>9, ?>A;5 22545=8O ?@53010;8=0 (Lamminen et al. 2021). ' A>10:, ?5@5=5AH8E 
0<?CB0F8N ?5@54=8E :>=5G=>AB59, 4>102;5=85 ?@54>?5@0F8>==>3> 3010?5=B8=0 : @0=55 
CA8;5==><C ?@>B>:>;C, :>B>@K9 2:;NG0; 2=CB@8- 8 ?>A;5>?5@0F8>==CN 8=DC78N D5=B0=8;0 8 
4@C385 0=0;L35B8:8, =5 40;> 7=0G8B5;L=KE ?@58<CI5AB2 2 ?5@2K5 B@8 ?>A;5>?5@0F8>==KE 4=O 
(Wagner et al. 2010). 

�@<FD<CF<?<A 

�9I4A<;@ 89=EF6<S: &@8F8:;8G5A:85 0=B845?@5AA0=BK (&*�) 1;>:8@CNB >1@0B=K9 70E20B 
:0B5E>;0<8=>2, B5< A0<K< CA8;820O A8AB5<C B>@<>7=>3> :>=B@>;O 1>;8. �<8B@8?B8;8= B0:65 
>1;0405B A2>9AB20<8 0=B03>=8AB0 NMDA-@5F5?B>@>2. 

�B>4;4A<S: )@>=8G5A:0O 1>;L A 8725AB=K< 8;8 ?>B5=F80;L=K< =59@>?0B8G5A:8< :><?>=5=B><. 
&*� B0:65 <>3CB 1KBL 8A?>;L7>20=K 2 A>G5B0=88 A >?B8<870F859 A@54K >18B0=8O ?@8 ;5G5=88 
:>H5: A 2>A?0;8B5;L=K<8 701>;520=8O<8 :8H5G=8:0 8 =86=8E <>G52K2>4OI8E ?CB59 :>H5: 
(�! #) (Chew et al. 1998). &5< =5 <5=55, ACI5AB2C5B 7=0G8B5;L=0O 8=48284C0;L=0O 
20@8015;L=>ABL @50:F89 =0 ;5G5=85, 8 C <=>38E :>H5: A 848>?0B8G5A:8< �! # =5 =01;N405BAO 
C;CGH5=8O ?>A;5 7-4=52=>3> :C@A0 ;5G5=8O (10 <3/:>H:C :064K5 24 G0A0) (Kraijer et al. 2003). % 
4@C3>9 AB>@>=K, 4;8B5;L=>5 ;5G5=85 :>H5: A @5D@0:B5@=>9 �! # =0 ?@>BO65=88 12 <5AOF52 
CAB@0=O;> ?@87=0:8 701>;520=8O =86=8E <>G52K2>4OI8E ?CB59, 8 ?> =01;N45=8O< ;8F, 
>ACI5AB2;ONI8E CE>4, ?@82>48;> : C<5=LH5=8N 35<0BC@88 8 ?@>B58=C@88. �K;8 >B<5G5=K 
A540B82=K9 MDD5:B, C25;8G5=85 <0AAK B5;0 8 CEC4H5=85 :0G5AB20 H5@AB8 (Chew et al. 1998). 

�>102;5=85 0<8B@8?B8;8=0 <>65B >:070BLAO CA?5H=K< 2 ;5G5=88 =5:>B>@KE A;CG052 
@5D@0:B5@=>9 E@>=8G5A:>9 1>;8, => 4>:070B5;L=0O 1070 >3@0=8G5=0. 

�DG7<9 4AF<89CD9EE4AFO 

)>BO &*� O2;ONBAO =081>;55 G0AB> 8A?>;L7C5<K<8 0=B845?@5AA0=B0<8 4;O ;5G5=8O 
=59@>?0B8G5A:>9 1>;8 C ;N459, 4@C385 0=B845?@5AA0=BK, B0:85 :0: A5;5:B82=K5 8=3818B>@K 
>1@0B=>3> 70E20B0 A5@>B>=8=0 8 =>@04@5=0;8=0 (=0?@8<5@, 4C;>:A5B8=) 8 A5;5:B82=K5 
8=3818B>@K >1@0B=>3> 70E20B0 A5@>B>=8=0 (=0?@8<5@, D;C>:A5B8=), 1K;8 87CG5=K A 
C1548B5;L=K<8 4>:070B5;LAB20<8 MDD5:B82=>AB8 ?5@2KE 8 >BACBAB285< MDD5:B82=>AB8 
?>A;54=8E. � 25B5@8=0@88 >F5=:0 MB8E ?@5?0@0B>2 ?@>2>48;0AL 2 :>=B5:AB5 ?>2545=G5A:8E 
?@>1;5<, 8 40==K5 >1 8E MDD5:B82=>AB8 2 ;5G5=88 1>;8 >3@0=8G5=K. 

%;54C5B >B<5B8BL, GB> >4=>2@5<5==>5 22545=85 4>?>;=8B5;L=KE 0=0;L35B8:>2 A 
A5@>B>=8=M@38G5A:8< 459AB285< (=0?@8<5@, B@0<04>;0, 0<8B@8?B8;8=0, 8<8?@0<8=0, 
4C;>:A5B8=0) <>65B ?@82>48BL : @0728B8N «A5@>B>=8=>2>3> A8=4@><0». &0:8< >1@07><, 
A;54C5B A>1;N40BL >AB>@>6=>ABL ?@8 2545=88 ?0F85=B>2 A 1>;52K< A8=4@><><, :>B>@K< 
?@>2>4OB B5@0?8N B@52>6=KE @0AAB@>9AB2 B0:8<8 ?@5?0@0B0<8 :0: A5;5:B82=K5 8=3818B>@K 
>1@0B=>3> 70E20B0 A5@>B>=8=0, &*� 8;8 8=3818B>@K <>=>0<8=>:A8407K (=0?@8<5@, 
A5;538;8=). %5@>B>=8=>2K9 A8=4@>< E0@0:B5@87C5BAO =5@2=>-<KH5G=>9 38?5@0:B82=>ABLN, 
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;8E>@04:>9, B0E8:0@4859, B0E8?=>M 8 2>71C645=85< (Mohammad-Zadeh et al. 2008, 

Indrawirawan & McAlees 2014).
 

&D4@48B? 

�9I4A<;@ 89=EF6<S: &@0<04>; O2;O5BAO 0=0;L35B8:>< F5=B@0;L=>3> 459AB28O A 42>9=K< 
<5E0=87<>< 459AB28O (A;01K9 03>=8AB μ->?8>84=KE @5F5?B>@>2 8 8=3818B>@ >1@0B=>3> 70E20B0 
A5@>B>=8=0 8 =>@04@5=0;8=0), A@548 ?@>G8E <5E0=87<>2. 

�B>4;4A<S: �;O ;5G5=8O >AB@>9 (8=J5:F8>==0O D>@<0) 8;8 E@>=8G5A:>9 (?5@>@0;L=0O D>@<0) 
1>;8 C :>H5: 2 A>G5B0=88 A 4@C38<8 0=0;L35B8:0<8 (Evangelista et al. 2014, Monteiro et al. 2017, 

Guedes et al. 2018). 

 4;?<K<S @9:8G EB54>4@< < >BL>4@<: !081>;55 206=K9 <5B01>;8B B@0<04>;0, O-

45A<5B8;B@0<04>; (M1), A2O70= A MDD5:B0<8 >?8>84=>3> 03>=8AB0. 1B>B <5B01>;8B 
2K@010BK205BAO 3>@074> 1KAB@55, A 1>;55 4;8B5;L=K< ?5@8>4>< ?>;C2K2545=8O 8 1>;55 
<54;5==K< 2K2545=85< C :>H5: ?> A@02=5=8N A A>10:0<8 (Perez Jimenez et al. 2016). %>10:8 =5 
A?>A>1=K 2K@010BK20BL 7=0G8B5;L=K5 :>=F5=B@0F88 "-45A<5B8;B@0<04>;0, 8 C A>10: A 
>AB5>0@B@8B>< (Budsberg et al. 2018) 8;8 ?>A;5>?5@0F8>==>9 1>;LN >1571>;820NI89 MDD5:B =5 
=01;N40;AO (Donati et al. 2021). %CI5AB2CNB C1548B5;L=K5 4>:070B5;LAB20 8A?>;L7>20=8O 
B@0<04>;0 C :>H5: (E>BO 3>@L:89 2:CA <>65B ?@5?OBAB2>20BL ?5@>@0;L=><C 22545=8N 2 =5:>B>@KE 
A;CG0OE). '@>25=L 4>:070B5;L=>AB8 ?@8<5=5=8O B@0<04>;0 C A>10: =87:89. &0:8< >1@07><, 

B@0<04>; A;54C5B 8A?>;L7>20BL 2 :0G5AB25 2A?><>30B5;L=>3> 0=0;L35B8:0 C A>10: B>;L:> ?@8 
>3@0=8G5==>9 4>ABC?=>AB8 ;5:0@AB2 (B. 5. E>BO >?8>84=K5 MDD5:BK C A>10: =5 >6840NBAO, <>65B 
ACI5AB2>20BL ?>B5=F80;L=K9 0=0;L35B8G5A:89 MDD5:B >B 8=3818@>20=8O >1@0B=>3> 70E20B0 
A5@>B>=8=0 8 =>@04@5=0;8=0). 

2.8 !��!��0��&�+�%��� #$�#�$�&/ #$� ��+�!�� #�*��!&� 
% �"�02 

�?R>B>BDF<>BEF9DB<8O (��%) 
%CI5AB2C5B <0;> 4>:070B5;LAB2, ?>4B25@640NI8E ?@8<5=5=85 MB8E ?@5?0@0B>2 4;O 0=0;L35788 
2 :;8=8G5A:8E CA;>28OE, >4=0:> 8E 8A?>;L7>20=85 <>65B ?@825AB8 : >1;53G5=8N 1>;8 
1;03>40@O 8E ?@>B82>2>A?0;8B5;L=K< A2>9AB20<. 1B8 ?@5?0@0BK 1>;55 ?>:070=K ?@8 ;5G5=88 
0;;5@38G5A:8E 8 0CB>8<<C==KE 701>;520=89 (=0?@8<5@, 8<<C=>>?>A@54>20==>9 0=5<88) 8 
A?5F8D8G5A:8E 2>A?0;8B5;L=KE A>AB>O=89 (=0?@8<5@, 2>A?0;8B5;L=KE 701>;520=89 
:8H5G=8:0, <5=8=38B0). �<5==> A>G5B0=85 2;8O=8O ��% =0 A=865=85 2K@01>B:8 
?@>AB03;0=48=>2 8 8E @>;8 2 @07@5H5=88 MB8E A>AB>O=89 >15A?5G8205B >1;53G5=85 1>;8. 
�><18=0F8O ��% A !#�# ?@>B82>?>:070=0 87-70 2KA>:>9 G0AB>BK ?>1>G=KE MDD5:B>2 (Boston 

et al. 2003). 

�A74?SJ<BAAO9 4A9EF9F<>< 

�=30;OF8>==K5 0=5AB5B8:8 8A?>;L7CNB 4;O >1I59 0=5AB5788 682>B=KE. �;C18=C 0=5AB5788 
<>6=> ?@54A:07C5<> 8 1KAB@> A:>@@5:B8@>20BL, 0 C3=5B5=85 :0@48>@5A?8@0B>@=>9 A8AB5<K 
7028A8B >B 4>7K. � MB><C :;0AAC >B=>AOBAO 30;>B0=, 87>D;C@0= 8 A52>D;C@0=, => =8 >48= 87 =8E 
=5 >1;0405B 0=B8=>F8F5?B82=K<8 A2>9AB20<8. �=30;OF8>==K5 0=5AB5B8:8 O2;ONBAO ?@>ABK<8 
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1;>:0B>@0<8 2>A?@8OB8O 1>;8 2> 2@5<O >1I59 0=5AB5788; ?@>1C645=85 ?0F85=B0 
A>?@>2>6405BAO 1>;LN, 5A;8 =5 1K;8 8A?>;L7>20=K 0=0;L35B8:8. 

 4DBC<F4AF 
 0@>?8B0=B O2;O5BAO 0=B03>=8AB>< @5F5?B>@>2 =59@>:8=8=0-1 (NK-1), 8A?>;L7C5BAO 4;O 
;5G5=8O 8 ?@54>B2@0I5=8O @2>BK ?CB5< 1;>:8@>20=8O @5F5?B>@>2 NK-1 2 B@8335@=>9 7>=5 
E5<>@5F5?B>@>2 *!%. $5F5?B>@ NK-1 8 53> ;830=4, AC1AB0=F8O $, @0A?>;030NBAO 2 A5=A>@=KE 
0DD5@5=B=KE ?CBOE A?8==>3> <>730, CG0AB2CNI8E 2 =>F8F5?F88. �AA;54>20=8O =0 <KH0E 8 
:@>;8:0E ?>:070;8, GB> 0=B03>=8ABK @5F5?B>@>2 NK-1 ?>A;54>20B5;L=> ?@82>4OB : 0=0;L35788 
28AF5@0;L=KE 1>;52KE AB8<C;>2, => MBC 8=D>@<0F8N =5 A;54C5B M:AB@0?>;8@>20BL =0 <5;:8E 
682>B=KE, B0: :0: :;8=8G5A:8 B0:0O 0=0;L3578O, ?> 2A59 25@>OB=>AB8, =5 8<55B 7=0G5=8O. 
 0@>?8B0=B <>65B A=860BL ?>B@51=>ABL 2 8=30;OF8>==KE 0=5AB5B8:0E C A>10: 8 :>H5: ?>A;5 
2=CB@825==>3> 22545=8O (Boscan et al. 2011, Niyom et al. 2013). !0 40==K9 <><5=B A9F K9F><I 
8B>4;4F9?PEF6 FB7B, KFB @4DBC<F4AF E?98G9F <ECB?P;B64FP 6 >4K9EF69 4A4?P79F<>4 6 
>?<A<K9E><I GE?B6<SI (Kinobe & Miyake 2020).  0@>?8B0=B C<5=LH05B @2>BC, => =5 CAB@0=O5B 
B>H=>BC 8 <>65B A?>A>1AB2>20BL A=865=8N A:>@>AB8 ?5@8AB0;LB8:8 65;C4>G=>-:8H5G=>3> 
B@0:B0 (Koh et al. 2014, Mikawa et al. 2015). � F5;><, ?@5?0@0B <>65B 1KBL 8A?>;L7>20= 2 
:0G5AB25 :><?>=5=B0 0=5AB578>;>38G5A:>3> ?;0=0 4;O >1;53G5=8O ?@51K20=8O ?0F85=B0 2 
:;8=8:5 8 C<5=LH5=8O C:0G820=8O ?@8 B@0=A?>@B8@>2:5. 

"A84AE9FDBA 

"=40=A5B@>= O2;O5BAO 0=B03>=8AB>< @5F5?B>@0 A5@>B>=8=0 3 B8?0 (5-HT3) 8 MDD5:B82=K< 
;5:0@AB25==K< A@54AB2>< ?@>B82 @2>BK 8 B>H=>BK (Santos et al. 2011, Foth et al. 2021). )>BO 
<0@>?8B0=B 8 >=40=A5B@>= =5 >:07K20NB 4>:070==>3> >1571>;820NI53> 459AB28O, >=8 2A5 65 
>AB0NBAO 206=K<8 :><?>=5=B0<8 :><?;5:A=>9 B5@0?88 C ?0F85=B>2 8 ?@54>B2@0I0NB 
=51;03>?@8OB=K5 ?>A;54AB28O @2>BK, >15A?5G820O B0:8< >1@07>< :><D>@B ?0F85=B0. 

�J9CDB@4;<A (�*#) 
�F5?@><078= 3 >48= 87 =081>;55 H8@>:> 8A?>;L7C5<KE B@0=:28;870B>@>2 2 25B5@8=0@88; >= 
=5 >1;0405B >1571>;820NI8<8 A2>9AB20<8. #@8<5=5=85 �*# A=8605B ?>B@51=>ABL 2 
8=J5:F8>==KE 8 8=30;OF8>==KE 0=5AB5B8:0E. � 2KA>:8E 4>70E 8;8 C 682>B=KE A 38?>2>;5<859 
>= <>65B 2K7K20BL :;8=8G5A:8 7=0G8<CN 38?>B5=78N. �F5?@><078= H8@>:> 8A?>;L7C5BAO 2 
?5@8>?5@0F8>==>< ?5@8>45 (=59@>;5?B0=0;L3578O) 8 <>65B 2K7K20BL 38?>B5@<8N 2A;54AB285 
?5@8D5@8G5A:>9 207>48;0B0F88 8 F5=B@0;L=>3> 2>7459AB28O =0 38?>B0;0<CA. 

2.9. (���+�%��3 $������&�*�3 

(878G5A:0O @5018;8B0F8O 2:;NG05B :;8=8G5A:CN >F5=:C 8 ;5G5=85 A:5;5B=>-<KH5G=KE 8 
=52@>;>38G5A:8E =0@CH5=89, A2O70==KE A 2=CB@8ACAB02=K<8, :0?AC;L=K<8, A2O7>G=K<8, 
<KH5G=K<8, <8>D0AF80;L=K<8, F5=B@0;L=K<8 8 ?5@8D5@8G5A:8<8 =5@2=K<8 B:0=O<8. 
"A0=:0, ?>E>4:0, DC=:F8O, A8;0, 381:>ABL <KHF, 480?07>= ?0AA82=KE 42865=89 8 ?>4286=>ABL 
ACAB02>2 >F5=820NBAO 4;O @07@01>B:8 ?;0=0 (Millis & Levine 2014) (A<. ?@8<5@ 8AA;54>20=8O 
<8>D0AF80;L=KE B:0=59 https://www.youtube.com/watch?v=69YWXX_zUL8). �;O ;5G5=8O 1>;8 
<>6=> 8A?>;L7>20BL D878G5A:85 <5B>4K, <0=C0;L=CN B5@0?8N 8 ;5G51=CN D87:C;LBC@C 

https://www.youtube.com/watch?v=69YWXX_zUL8
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(@8AC=>: 27). +0AB>B0, 8=B5=A82=>ABL 8 ?@>4>;68B5;L=>ABL ;5G5=8O >?@545;ONBAO 
A?>A>1=>ABLN B:0=8-<8H5=8 : 70682;5=8N 8 AB5?5=LN E@>=870F88 ?>2@5645=89. 

$<EGAB> 27.  
%>10:0 2K?>;=O5B D878>B5@0?52B8G5A:85 C?@06=5=8O A 10;0=A8@>2>G=K< 48A:><. (>B> 87 
;8G=>3> 0@E820 �>==8 $09B (Bonnie Wright). 

�9K95A4S H<;>G?PFGD4 
(878G5A:85 C?@06=5=8O C;CGH0NB :@>2>B>: 8 ;8<D>B>:, C25;8G820NB ?>445@6820NICN 
A?>A>1=>ABL A:5;5B=>9 <CA:C;0BC@K 8 :>AB=KE AB@C:BC@ ?>72>=>G=8:0, ?>2KH0NB 
M;0AB8G=>ABL ACE>68;89 8 A2O7>: 8 C;CGH0NB A>AB>O=85 E@OI52>9 B:0=8. �8F0, 
>ACI5AB2;ONI85 CE>4, <>3CB 1KBL >1CG5=K 2K?>;=5=8N D878>B5@0?52B8G5A:8E C?@06=5=8O 2 
4><0H=8E CA;>28OE. � >AB@>9 D075 B@02<K <>6=> 8A?>;L7>20BL ?@>ABK5 C?@06=5=8O, B0:85 
:0: AB0B8G5A:0O =03@C7:0, A ?>AB5?5==K< C25;8G5=85< 8=B5=A82=>AB8 ?> <5@5 70682;5=8O 8 
C25;8G5=8O A8;K. ' ;N459 A8;>2K5 8 0M@>1=K5 C?@06=5=8O >15A?5G820NB >1;53G5=85 1>;8 A 
0=0;L35B8G5A:8< MDD5:B><, B0:8< 65 8;8 1>;LH8<, G5< C !#�# (Polaski et al. 2019). 

(<;<K9E><9 @9FB8O 

(878G5A:85 <5B>4K <>3CB 1KBL 8A?>;L7>20=K 4;O C<5=LH5=8O 1>;8, CA:>@5=8O 70682;5=8O 
<O3:8E B:0=59, C;CGH5=8O @0ABO68<>AB8 <KHF 8 8E C:@5?;5=8O. 

&9D@BF9D4C<S (F9C?B): &5?;>2K5 0??;8:0F88 =0 B:0=8 ?>2KH0NB @0ABO68<>ABL 8 C;CGH0NB 
:@>2>B>:, GB> A?>A>1AB2C5B 70682;5=8N. !0 @0==8E AB048OE 701>;520=8O B5?;> <>65B 2;8OBL 
?@>=>F8F5?B82=>. #@8 E@>=8G5A:8E A>AB>O=8OE, :0: B>;L:> 2>A?0;5=85 CB8E;>, ?@5>1;040NB 
<KH5G=K5 8 D0AF80;L=K5 >3@0=8G5=8O, 8 B5?;> <>65B >:07K20BL >1571>;820NI55 459AB285 
(McCarberg & O’Connor 2004). 
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�D<BF9D4C<S: %<. 3;02C 2.10. 

(BFB5<B@B8G?SJ<S (A<;>BGDB6A96O= ?4;9D/E69F) 

#@8<5=5=85 D>B>=>2 A 8A?>;L7>20=85< :@0A=>3>/1;87:>3> : 8=D@0:@0A=><C A?5:B@C A25B0 
?@82>48B : C<5=LH5=8N 2>A?0;5=8O 8 0=0;L35788. %CI5AB2CNB @07;8G=K5 :;0AAK 87;CG5=89, 
8 8E 4>7K >A=>20=K =0 4;8=5 2>;=K, <>I=>AB8 87;CG5=8O, >A25I5==>AB8, ?;>B=>AB8 ?>B>:0 8 
?;>I048 2>7459AB28O. ' A>10: A 1>;LN ;>:B52KE 8;8 B07>154@5==KE ACAB02>2 1K;> ?>:070=> 
>1571>;820NI55 459AB285 D>B>18><>4C;OF88 (10-20 J/cm2) (Looney et al. 2018, Alves et al. 

2022). 

1?9>FD<K9E>4S EF<@G?SJ<S 

+@5A:>6=0O M;5:B@>AB8<C;OF8O =5@2>2 (+1%!) >15A?5G8205B >1571>;820=85 ?@8<5@=> C 
?>;>28=K ?0F85=B>2 A C<5@5==>9 1>;LN (Rushton 2002). �;O :064>3> ?0F85=B0 ?>418@0NB 
;5G5=85 =0 >A=>20=88 G0AB>BK (8<?C;LA>2 2 A5:C=4C), 8=B5=A82=>AB8 (0<?;8BC40 8<?C;LA>2) 8 
4;8B5;L=>AB8 8<?C;LA>2 (?5@8>4K ?>40G8 M;5:B@8G5A:>3> B>:0). 

�@CG?PEA4S Q?9>FDB@47A<FA4S F9D4C<S 

#@8<5=5=85 =5B5@<8G5A:>9, =58=20782=>9 M;5:B@><03=8B=>9 B5@0?88 C<5=LH0;> 1>;L ?@8 "� 
:>;5==>3> ACAB020 C ;N459 8 C;CGH0;> DC=:F8>=0;L=K5 @57C;LB0BK C A>10: ?>A;5 
35<8;0<8=M:B><88 (Nelson et al. 2013, Alvarez et al. 2019). 

'84DAB-6B?AB64S F9D4C<S 

�5D>@<0F8O B:0=59 A ?><>ILN 72C:>2KE 2>;= 2KA>:>9 8=B5=A82=>AB8 ?@82>48B : 
=5>20A:C;O@870F88, CAB@0=5=8N E@>=8G5A:>3> 2>A?0;5=8O, AB8<C;OF88 2K@01>B:8 :>;;035=0, 
;5G5=8N B@02< ACE>68;89 8 A2O7>: 8 >15A?5G5=8N :@0B:>A@>G=>3> 8 4>;3>A@>G=>3> 
>1571>;820=8O (Chamberlain & Colborne 2016). �AA;54>20=8O ?>:070;8 C;CGH5=85 
8A?>;L7>20=8O :>=5G=>AB8 ?>A;5 >?5@0F88 =0 :>;5==>< ACAB025 C A>10: 8 4>;3>A@>G=K5 
?@58<CI5AB20 C ;N459 A 1>;LN 2 ?>OA=8F5 (Barnes et al. 2019, Walewicz et al. 2019). 

�46?9A<9 A4 FD<779DAO9 FBK>< 

&@8335@=K5 B>G:8 @0A?>;>65=K 2=CB@8 <KH5G=KE 2>;>:>= (1>;57=5==0O, B25@40O C7;>20B0O 
AB@C:BC@0). �E <>6=> AB8<C;8@>20BL A ?><>ILN B5@0?52B8G5A:8E ;075@>2, M;5:B@>B5@0?88, 
D878G5A:>9 8;8 <0=C0;L=>9 B5@0?88, B0:>9 :0: 8=J5:F88 <5AB=KE 0=5AB5B8:>2 8;8 
83;>C:0;K20=85 (ACE>9 83;>9) (Wall 2014). )>BO 40==K5 2 25B5@8=0@=>9 <548F8=5 >3@0=8G5=K, 
?@54?>GB5=85 >B405BAO 8A?>;L7>20=8N 0:C?C=:BC@K. 

 4EE4: 

%<. 3;02C 2.15. 

2.10 )"�"�"��3 &�$�#�3 

+FB F4>B9 IB?B8B64S F9D4C<S 

)>;>4>20O B5@0?8O 3 MB> =5D0@<0:>;>38G5A:>5 >1571>;820NI55 A@54AB2>, ?>;57=>5 A 
<548F8=A:>9 B>G:8 7@5=8O, =0CG=> >1>A=>20==>5, 4>ABC?=>5 2> 2A5< <8@5 8 =5 >3@0=8G5==>5 
70:>=>40B5;LAB2>< (Wright et al. 2020). "=0 2:;NG05B <5AB=K5 0??;8:0F88 ;L40 8;8 
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70<>@>65==>3> AC1AB@0B0 G5@57 1C<06=K5 AB0:0=G8:8, :>@78=K 8 ?0:5BK 8;8 8A?>;L7>20=85 
E>;>4>2KE :><?@5AA>2 8 F8@:C;OF8>==KE @C:02>2 (@8AC=>: 28). )>;>4 A;54C5B 8A?>;L7>20BL 
=0 B:0=OE-<8H5=OE 2 B5G5=85 045:20B=>3> ?5@8>40 2@5<5=8. 

 

$<EGAB> 28.  
#@8<5@ 8A?>;L7>20=8O E>;>4>2>9 B5@0?88. #0:5BK A> ;L4>< =8:>340 =5 A>?@8:0A0NBAO 
=0?@O<CN A :>659.  564C ?0:5B>< A> ;L4>< 8 :>659 4>;65= 1KBL A;>9 (=0?@8<5@, 1C<030 8;8 
B:0=L). (0) �>H:0 A@07C ?>A;5 B>B0;L=>9 01;OF88 A;CE>2>3> ?@>E>40. �;O 70I8BK :>68 
8A?>;L7>20;8 AB5@8;L=K5 <0@;52K5 B0<?>=K. (b) %>10:0 A@07C ?>A;5 >?5@0F88 =0 :>;5==>< 
ACAB025. �;O 70I8BK :>68 1K;8 8A?>;L7>20=K E8@C@38G5A:85 ?@>ABK=8. (>B> (0) ?@82545=> 87 
Steagall et al. (2022). (>B> (1) 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah Robertson). 

�4> 89=EF6G9F IB?B8B64S F9D4C<S 
#@8:;04K20=85 E>;>40 : :>65 A=8605B B5<?5@0BC@C =865;560I8E B:0=59 =0 3;C18=C 4> 2-4A<. 
1B> ?@82>48B : C<5=LH5=8N 0:B820F88 B:0=52KE =>F8F5?B>@>2 8 70<54;5=8N A:>@>AB8 
?@>2545=8O 8<?C;LA>2 ?> ?5@8D5@8G5A:8< 0:A>=0< (E>;>4>20O =59@>?@0:A8O) (Malanga et al. 

2015). %?5F8D8G5A:85 ?5@8D5@8G5A:85 GC2AB28B5;L=K5 : E>;>4C 8>==K5 :0=0;K A?>A>1AB2CNB 
A=865=8N =>F8F5?B82=>9 ?5@540G8 8<?C;LA>2 8 0:B820F88 8=3818@CNI8E 8=B5@=59@>=>2 
(Liu et al. 2013). &5@0?8O E>;>4>< B0:65 C<5=LH05B >B5: 8 <KH5G=K5 A?07<K ?>A@54AB2>< 
A8<?0B8G5A:8 >?>A@54>20==>9 207>:>=AB@8:F88 (Lee et al. 2002).  KH5G=K9 A?07< <>65B 
=01;N40BLAO C ?0F85=B>2 A >AB@>9 8 E@>=8G5A:>9 1>;LN 8 O2;O5BAO >4=>9 87 >A=>2=KE ?@8G8= 
48A:><D>@B0 (Malanga et al. 2015). 

#B>4;4A<S < B5EG:89A<9 
)>;>4>20O B5@0?8O @5:><5=4C5BAO ?@8 ;N1>< E8@C@38G5A:>< @07@575 2 :0G5AB25 :><?>=5=B0 
?@>B>:>;0 0=0;L35788. #@8:;04K20=85 E>;>40 =0 15-20 <8=CB G5@57 :064K5 6-8 G0A>2 <>6=> 
?@>2>48BL =5?>A@54AB25==> ?>A;5 >?5@0F88 8 2 ?>A;54CNI85 =5A:>;L:> 4=59; MB>9 B5E=8:5 
<>3CB 1KBL >1CG5=K ;8F0, >ACI5AB2;ONI85 CE>4, 4;O ?@>4>;65=8O B5@0?88 ?>A;5 2K?8A:8 
(Wright et al. 2020). 
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)>;>4>20O B5@0?8O B0:65 <>65B 1KBL ?>;57=0 2 A;CG0OE E@>=8G5A:>9 1>;8 A 2>A?0;8B5;L=K< 
:><?>=5=B>< 8;8 <KH5G=K< A?07<><. �0: 8 2 A;CG05 ?@8<5=5=8O ;N1KE ;5:0@AB25==KE 
A@54AB2 8;8 ;5G51=KE ?@>F54C@, 459AB285 E>;>4>2>9 B5@0?88 A2O70=> A 4>7>9, 2@5<5=5< 8 
701>;520=85< 8 20@L8@C5B 2 7028A8<>AB8 >B 8=48284C0;L=KE >A>15==>AB59 ?0F85=B0. 
%;54>20B5;L=>, 8A?>;L7>20=85 E>;>4>2>9 B5@0?88 4>;6=> >ACI5AB2;OBLAO ?>A;5 BI0B5;L=>3> 
87CG5=8O 55 ?>B5=F80;L=>9 F5==>AB8 4;O :064>3> ?0F85=B0. 

#@54>AB>@>6=>AB8 2:;NG0NB ?@54>B2@0I5=85 ?>2@5645=8O =5@2>2 ?@8 4;8B5;L=>< 
8A?>;L7>20=88, 0 B0:65 ?@8<5=5=85 =0 CG0AB:0E 157 GC2AB28B5;L=>AB8 8;8 A ?;>E8< 
:@>2>B>:>< (=0?@8<5@, 48AB0;L=K5 >B45;K :>=5G=>AB59).  564C E>;>4=K< <0B5@80;>< 8 
:>659 A;54C5B ?><5AB8BL A>>B25BAB2CNI89 10@L5@ (=0?@8<5@, ?>;>B5=F5). %;54C5B 871530BL 
=5AB5@8;L=KE ?>25@E=>AB59, :>=B0:B8@CNI8E A> A2568<8 E8@C@38G5A:8<8 @07@570<8. �54 =5 
A;54C5B ?@8:;04K20BL 1>;55 G5< =0 20 <8=CB 2 B5G5=85 1-2 G0A>2. �>;LH8=AB2> ?0F85=B>2 
?@82K:0NB : >ICI5=8N E>;>40 ?>A;5 :>@>B:>3> ?5@8>40 48A:><D>@B0, :>B>@K9 =5 4>;65= 
4;8BLAO 1>;55 2 <8=CB (Francisco et al. 2018). !0 =0G0;L=>< MB0?5 ?0F85=BK <>3CB =530B82=> 
@5038@>20BL =0 E>;>4>2CN B5@0?8N, => 70B5<, :0: ?@028;>, 1KAB@> ?@82K:0NB, ?>A:>;L:C B:0=8 
45A5=A818;878@CNBAO. &5< =5 <5=55 E>;>4>20O 0;;>48=8O <>65B 2>7=8:0BL ?@8 E@>=8G5A:8E 
1>;52KE A8=4@><0E, 8 B5@0?8N A;54C5B ?@5:@0B8BL C ?0F85=B>2, :>B>@K5 ?@>O2;ONB 
=5?@>?>@F8>=0;L=> A8;L=>5 @074@065=85 >B E>;>4>2>3> AB8<C;0 8;8 ?@>4>;60NB ?>?KB:8 
871560BL ;5G5=8O. 

2.11. ��!!���!"��/  

1A8B>4AA45<AB<8A4S E<EF9@4 
' 2A5E ?>72>=>G=KE 682>B=KE M=4>:0==018=>84=0O A8AB5<0 @01>B05B =0@O4C A 4@C38<8 
=59@><>4C;8@CNI8<8 A8AB5<0<8, B0:8<8 :0: A5@>B>=8=5@38G5A:0O, 4>D0<8=5@38G5A:0O, 
=>@04@5=5@38G5A:0O 8 >?8>845@38G5A:0O A8AB5<K. 1B8 A8AB5<K 2708<>459AB2CNB ?@8 
?>445@60=88 A8AB5<K 3><5>AB070 (McPartland et al. 2014). !5:>B>@K5 D>@<K D878>B5@0?88, 
B0:85 :0: D878G5A:85 C?@06=5=8O, 0:C?C=:BC@0 8 485B0, B0:65 A?>A>1AB2CNB 87<5=5=8O< 2 
M=4>:0==018=>84=>9 A8AB5<5 (Howlett & Abood 2017, Toczek & Malinowska 2018). 

�0==018=>84=K5 @5F5?B>@K (�$) ?@54AB02;ONB A>1>9 =59@><>4C;8@CNI85 @5F5?B>@K, 
A2O70==K5 A G-15;:><, >1=0@C65==K< =0 :;5B>G=KE <5<1@0=0E 8 ?@5A8=0?B8G5A:8E 
>:>=G0=8OE =5@2>2. %CI5AB2C5B 420 ?@87=0==KE B8?0 �$: CB1 (2 >A=>2=>< ?@54AB02;5=K 2 
=5@2=>9 A8AB5<5) 8 CB2 (H8@>:> @0A?@>AB@0=5=K 8 A2O70=K A 8<<C==K<8 :;5B:0<8). 
�K45;ONB B@8 B8?0 :0==018=>84>2: M=4>:0==018=>84K (2K@010BK205<K5 >@30=87<><), 
D8B>:0==018=>84K (2K@010BK205<K5 @0AB5=8O<8) 8 A8=B5B8G5A:85 :0==018=>84K. 1B8 
<>;5:C;K <>48D8F8@CNB =>F8F5?B82=K5 A83=0;K =0 ?5@8D5@8G5A:>< 8 F5=B@0;L=>< C@>2=OE. 
�;03>40@O 2;8O=8N =0 3;8N, :0==018=>84K >15A?5G820NB 0=B838?5@0;3578@CNI89 MDD5:B 8 
<>3CB :C?8@>20BL =59@>-4535=5@0B82=K5 A>1KB8O (B0:85 :0: 4535=5@0B82=0O <85;>?0B8O) (Fine 

& Rosenfeld 2013, Fernandez-Trapero et al. 2017). 'AB0=>2;5=>, GB> @07;8G=K5 M=4>35==K5 8 
M:7>35==K5 ;830=4K A2O7K20NBAO 8;8 <>48D8F8@CNB @5F5?B>@K �$. 
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1>;B79AAO9 >4AA45<AB<8O 

(8B>:0==018=>84K ?>;CG0NB 3;02=K< >1@07>< 87 Cannabis sativa 8 70G0ABCN >=8 1>;55 
@07=>>1@07=K, G5< A8=B5B8G5A:85 A>548=5=8O. �0==018=>; (���) 8 45;LB0-9-

B5B@0384@>:0==018=>; &��) O2;ONBAO 42C<O =081>;55 87CG5==K<8 <>;5:C;0<8 
D8B>:0==018=>84>2; >4=0:> ACI5AB2C5B 1>;55 180 A>548=5=89. (0@<0F52B8G5A:85 ?@5?0@0BK, 
>4>1@5==K5 @53C;8@CNI8<8 >@30=0<8, ?>;CG0NB 87 18>;>38G5A:8E 8AB>G=8:>2 8 C<5=LH0NB 
4> >4=>9 8;8 42CE <>;5:C;. �0==018=>84K @0AB8B5;L=>3> ?@>8AE>645=8O A>45@60B B5@?5=K 8 
D;02>=>84K, :>B>@K5 B0:65 >1;040NB 18>;>38G5A:8< 459AB285<. �>;LH>5 @07=>>1@0785 
A>548=5=89 >1CA;02;8205B A;>6=>ABL 8 ?5@5<5=G82>ABL MDD5:B>2 @07;8G=KE 
D8B>:0==018=>84>2, 0 B0:65 >BACBAB285 AB0=40@B870F88 :><<5@G5A:8 4>ABC?=KE ?@>4C:B>2 
4;O @53C;8@>20=8O 8 8AA;54>20=89. 

��� >1KG=> 8A?>;L7C5BAO 2 25B5@8=0@88 4;O >1571>;820NI53> 8 8<<C=><>4C;8@CNI53> 
459AB28O =0 @5F5?B>@K �$2. #A8E>B@>?=K5 8 A540B82=K5 MDD5:BK :0==018=>;0 <8=8<0;L=K, 
0 ;5:0@AB25==K5 >B=>A8B5;L=> ?@54A:07C5<K (Gamble et al. 2018). &�� O2;O5BAO A8;L=K< 
03>=8AB>< @5F5?B>@>2 �$1, E>BO >= B0:65 A2O7K205BAO A �$2. �59AB285 &�� A2O70=> A 
?A8E>0:B82=K<8 MDD5:B0<8, B@52>3>9, B0E8:0@4859, ?5@8D5@8G5A:>9 207>48;0B0F859, 8, 
A;54>20B5;L=>, MB> 25I5AB2> B@C4=> B8B@>20BL 4;O :;8=8G5A:>3> 8A?>;L7>20=8O C 682>B=KE. 
"4=0:> =51>;LH>5 :>;8G5AB2> &�� <>65B 7=0G8B5;L=> ?>2KA8BL MDD5:B82=>ABL ?@8 
8A?>;L7>20=88 2 A>G5B0=88 A ��� (Vaughn et al. 2020). 

 4D<IG4A4 < >4AA45<AB<8O  

 0@8EC0=0 8 :>=>?;O O2;ONBAO @0AB5=8O<8 @>40 Cannabis sativa. "B;8G85< O2;O5BAO 
:>;8G5AB2> &�� (2 :>=>?;5 A>45@68BAO <0,3% &�� ?> ACE><C 25AC (Deabold et al. 2019). 

$0AB5=8O =525@>OB=> @07=>>1@07=K 87-70 381@84870F88; B0:8< >1@07><, >B45;L=K5 284K =5 
8<5NB 7=0G5=8O 4;O :;8=8G5A:>3> 8A?>;L7>20=8O (Solymosi & Kofalvi 2017). $07;8G=K5 
MDD5:BK >1KG=KE A>@B>2 @0AB5=89 >A=>20=K =0 A>>B=>H5=88 0:B82=KE :0==018=>84>2, 
B5@?5=>2 8 D;02>=>84>2 (Piomelli & Russo 2016). � ?@>B>:>;0E 8A?KB0=89 ?@54>AB02;5=K 
40==K5 > :>=:@5B=KE ?@>4C:B0E (Wakshlag et al. 2020). 

�?<A<K9E><= CB8IB8 > CD<@9A9A<R >4AA45<AB<8B6 
� =0AB>OI55 2@5<O =5 ACI5AB2C5B @5:><5=40F89 4;O 25B5@8=0@=KE 2@0G59 >B=>A8B5;L=> 
C=825@A0;L=>3> ?>4E>40 : :0==018=>840<. � @07;8G=KE @538>=0E 2 7=0G8B5;L=>9 AB5?5=8 
20@L8@CNB 70:>=K, 2 A>>B25BAB288 A :>B>@K<8 =07=0G5=85 8 ?@>4060 :0==018=>84>2, 
:20;8D8F8@>20==K5 :0: =51>;LH85 ?@02>2K5 @8A:8, <>3CB 2>7@0AB0BL 4> C3>;>2=>9 
>B25BAB25==>AB8. 1B8 A>548=5=8O H8@>:> 8A?>;L7CNBAO 8 G0AB> ?>AB02;ONBAO 157 
A>>B25BAB2CNI53> 25B5@8=0@=>3> =047>@0, => 25B5@8=0@=K5 A?5F80;8ABK 4>;6=K 2K?>;=OBL 
70I8B=CN 8 :>=AC;LB0B82=CN @>;L, ?> :@09=59 <5@5, 2 >B=>H5=88 A=865=8O 2@540. �;O 
?>2KH5=8O C@>2=O 7=0=89 ?> MB>9 B5<5 ACI5AB2C5B =5?@5@K2=>5 >1@07>20=85. 

" A;CG0OE 8=B>:A8:0F88 C A>10:, >A>15==> ?@8 C?>B@51;5=88 &��, A>>1I05BAO 4>2>;L=> G0AB>. 
�;8=8G5A:85 ?@87=0:8 @07;8G0NBAO ?> AB5?5=8 BO65AB8 8 2:;NG0NB C3=5B5=85 *!%, B@52>3C, 
A5=A>@=CN 38?5@GC2AB28B5;L=>ABL, ?>4B5:0=85 <>G8, B0E8:0@48N 8 A<5@BL. �0==018=>84K 
B0:65 O2;ONBAO <>I=K<8 8=3818B>@0<8 D5@<5=B>2 F8B>E@><0 $450 (>A>15==> ���). %;54C5B 
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A>1;N40BL >AB>@>6=>ABL ?@8 A>G5B0=88 A 4@C38<8 ;5:0@AB25==K<8 ?@5?0@0B0<8 8 ?@>2>48BL 
<>=8B>@8=3 4;O >F5=:8 87<5=5=89 ?>:070B5;59 D5@<5=B>2 ?5G5=8 8 55 DC=:F88. �>7K 4>;6=K 
1KBL C<5=LH5=K, 5A;8 :0==018=>84K ?@8<5=ONBAO 2 A>G5B0=88 A 4@C38<8 ?@5?0@0B0<8, 
:>B>@K5 459AB2CNB G5@57 :0;LF852K5 :0=0;K (B0:8<8 :0: 3010?5=B8=), GB>1K 871560BL 
G@57<5@=>3> A540B82=>3> MDD5:B0. �=0;>38G=K< >1@07><, A>AC4>@0AH8@ONI85 MDD5:BK &�� 
<>3CB 2;8OBL =0 >A=>2=K5 701>;520=8O, B0:85 :0: 1>;57=8 ?>G5: 8 A5@4F0 (Ho et al. 2019). 

1=4>:0==018=>84=0O A8AB5<0 O2;O5BAO 3><5>AB0B8G5A:>9, 8 C >B45;L=KE 8=48284>2 «107>20O» 
0:B82=>ABL <>65B @07;8G0BLAO, GB> ?@82>48B : =5?@54A:07C5<K< MDD5:B0< ;5G5=8O. 
$5:><5=4C5BAO =0G8=0BL ?@85< D8B>:0==018=>84>2 A =87:8E 4>7 8 B8B@>20BL 8E 2 B5G5=85 
=5A:>;L:8E =545;L. %CI5AB2CNB A>>1I5=8O > =5:>B>@>9 MDD5:B82=>AB8 ��� C A>10: A "�, :0: 
?@028;> 2 4>75 2 <3/:3 <0A;0 ��� 420 @070 2 45=L ?5@>@0;L=>; C >B45;L=KE A>10: =01;N40;>AL 
?>2KH5=85 C@>2=O D5@<5=B>2 ?5G5=8 (Gamble et al. 2018, Brioschi et al. 2020, Vaughn et al. 

2020). �0==K5 >1 MDD5:B82=>AB8 4;O :>H5: >BACBAB2CNB, => 8E D0@<0:>:8=5B8:0, ?>-

2848<><C, A8;L=> >B;8G05BAO >B B0:>2>9 C A>10: (Deabold et al. 2019). 1=4>:0==018=>84=0O 
A8AB5<0 <>65B 1KBL =57@5;>9 C =>2>@>645==KE, =0@O4C A =57@5;>9 DC=:F859 ?5G5=8, ?>MB><C 
A;54C5B 871530BL :0==018=>84>2 2> 2@5<O 15@5<5==>AB8, C :>@<OI8E 682>B=KE 8 682>B=KE 2 
2>7@0AB5 4> 8 =545;L. 

2.12 ���&� � �"$ "�/� �"����� 

�<9F4 
#@8 ;5G5=88 1>;8 A;54C5B CG8BK20BL ;5G51=K5 485BK (Vandeweerd et al. 2012). !0?@8<5@, C 
:>H5: A "� =01;N40;>AL ?>2KH5=85 C@>2=O 0:B82=>AB8 ?>A;5 ?@8<5=5=8O 485BK A 2KA>:8< 
A>45@60=85< M9:>70?5=B05=>2>9 :8A;>BK (1#�) 8 4>:>7035:A05=>2>9 :8A;>BK (���) A 
4>102;5=85< M:AB@0:B0 75;5=>3C1KE <>;;NA:>2 8 3;N:>70<8=0/E>=4@>8B8=AC;LD0B0 2 B5G5=85 
9 =545;L (Lascelles et al. 2010a). �=0;>38G=K< >1@07><, A>10:8 A "�, :>B>@K5 2 B5G5=85 90 4=59 
?>;CG0;8 @0F8>=, >1>30I5==K9 ><530-3 68@=K<8 :8A;>B0<8 @K1L53> 68@0, 
?@>45<>=AB@8@>20;8 C;CGH5=85 >1J5:B82=>9 >F5=:8 25A>2>9 =03@C7:8 (0=0;87 42865=8O) 
(Roush et al. 2010). �708<>A2O7L <564C ?8B0=85< 8 ;5G5=85< 1>;8, 0 B0:65 B>, :0: :><<5@G5A:85 
485BK <>3CB A?>A>1AB2>20BL <C;LB8<>40;L=>9 0=0;L35788 ?@8 <C;LB848AF8?;8=0@=>< 
?>4E>45 C <5;:8E 682>B=KE, 5I5 ?@54AB>8B 87CG8BL. 

�BD@B6O9 8B546>< 

�>102:8 3 MB> ?@>4C:BK, ?>;CG5==K5 87 ?8I52KE 8AB>G=8:>2, :>B>@K5, :0: ?@54?>;0305BAO, 
>15A?5G820NB 4>?>;=8B5;L=K5 ?@58<CI5AB20 4;O 74>@>2LO ?><8<> ?8B0=8O. %;54C5B 
>B<5B8BL, GB> ?8I52K5 4>102:8 =5 B@51CNB ?>4B25@645=8O 157>?0A=>AB8, MDD5:B82=>AB8 8;8 
:>=B@>;O :0G5AB20 4;O ?@>4068. &5< =5 <5=55, 4>102:8 8<5NB 4;8B5;L=CN 8AB>@8N 
8A?>;L7>20=8O, ?>O2;O5BAO 2A5 1>;LH5 8=D>@<0F88 >1 MDD5:B82=>AB8 :>=:@5B=KE 4>102>:, 8 
>=8 <>3CB 1KBL 0;LB5@=0B82>9, :>340 4>ABC? : D0@<0F52B8G5A:8< ?@5?0@0B0< >3@0=8G5=. 

�> 2@57:5 5 ?@82545= =5?>;=K9 A?8A>: >A=>2=KE A>548=5=89. !5:>B>@K5 :><<5@G5A:85 485BK 
2:;NG0NB >4=C 8;8 =5A:>;L:> 87 MB8E 4>102>:. !5>1E>48<K @0=4><878@>20==K5 
?@>A?5:B82=K5 :;8=8G5A:85 8AA;54>20=8O 4;O 87CG5=8O @>;8 4>102>: 2 ;5G5=88 1>;8, 
>A>15==> ?@8 E@>=8G5A:8E A>AB>O=8OE.  
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�D9;>4 5. #@8<5@K 4>102>: 

 #>;8=5=0AKI5==K5 68@=K5 :8A;>BK (#!��) 
 �;N:>70<8=/E>=4@>8B8= 

 �80;C@>=>20O :8A;>B0 (��) 
 �2>:04>-A>52K5 =5><K;O5<K5 25I5AB20  
 !>2>75;0=4A:89 75;5=>3C1K9 <>;;NA: (GLM) (Perna canaliculus) 

 !545=0BC@8@>20==K9 :>;;035= B8?0 II (UC-II) 

 �BE69??<S !9DD4F4 

 �H2030=40 (Withania somnifera) 

 �C@:C<8= (:C@:C<0) 
 Arnica montana 8;8 Solidago chilensis (1@078;LA:0O 0@=8:0) 
 +5@B>2 :>3>BL (Harpagophytum procumbens) 

 �>@0 15;>9 82K (Salix alba) 

 �25@F5B8=, @5A25@0B@>; 8 4@C385 ?>;8D5=>;K 

 �F5B8; L-:0@=8B8= 
 #@>4C:BK, ?>;CG5==K5 87 <>;>:0 
 *5B8; <8@8AB>;50B 
 N-0F5B8;F8AB58= 
 N-?0;L<8B>8;-MB0=>;0<8= (PEA) 
  5<1@0=0 >?;>4>B2>@5==>9 O8G=>9 A:>@;C?K (D>@B>B@>?8=) 

2.13 ')"� � #"���$��� 

�0G5AB25==K9 CE>4 70 1>;L=K<8 (TLC 3 tender loving care, 701>B;82K9 CE>4) O2;O5BAO 206=K< 
4>?>;=5=85< : 4@C38< <5B>40< ;5G5=8O 1>;8, B@52>38 8 AB@5AA0 (@8AC=>: 29). �06=> A>740BL 
A@54C, 2 :>B>@>9 682>B=>5 GC2AB2C5B A51O M<>F8>=0;L=> 8 D878G5A:8 :><D>@B=>. �;O MB>3> 
<>6=> 8A?>;L7>20BL <>48D8:0F8N >:@C60NI59 A@54K 8 >1@0I5=8O A 682>B=K< :0: 
A?5F8D8G5A:89 <5B>4 ;5G5=8O 1>;8 8 A>740=8O :><D>@B0. 
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$<EGAB> 29. 
#@8<5@K CE>40 4;O >15A?5G5=8O :><D>@B0 3>A?8B0;878@>20==KE ?0F85=B>2. (0) �>B5=>: ?>4 
=01;N45=85< 2> 2@5<O 2KE>40 87 0=5AB5788 A@07C ?>A;5 >20@8>38AB5@M:B><88. �01>B;82K9 CE>4 
>15A?5G8205B =>@<>B5@<8N 8 :><D>@B ?0F85=B0 ?5@54 2>72@0I5=85< 53> 2 :;5B:C. (b) �0@B>==0O 
:>@>1:0 2 :;5B:5 :>H:8 >15A?5G8205B 157>?0A=>5 <5AB>, 345 <>6=> A?@OB0BLAO 8 @07<5AB8BLAO. 
1B> A?>A>1AB2C5B >15A?5G5=8N 1;03>?>;CG8O 3>A?8B0;878@>20==KE :>H5:. (c) &@52>6=0O A>10:0 
?>A;5 ?@85<0 B@07>4>=0 4;O A=865=8O ?>A;5>?5@0F8>==>9 B@52>38. (d) %>10:0 ?>A;5 >?5@0F88 
2>AAB0=02;8205BAO =0 >45O;5 A F8@:C;8@CNI59 B5?;>9 2>4>9. �01>B;82K9 CE>4 30@0=B8@C5B, GB> 
A>10:0 =0E>48BAO 2 G8AB>< 8 B8E>< <5AB5, 2 B5?;5 8 :><D>@B5. (>B> (a), (c) 8 (d) 87 ;8G=>3> 0@E820 
#0C;> %B830;;0. (>B> (b) ?@82545=> 87 Steagall et al. (2022). 

 >48D8:0F8O >:@C60NI59 A@54K <>65B 2:;NG0BL 2 A51O C?@02;5=85 0C480;L=K<, 287C0;L=K< 
8 >;LD0:B>@=K< 2>7459AB285<. !530B82=>5 0C480;L=>5 2>7459AB285 <>6=> >3@0=8G8BL ?CB5< 
@0745;L=>3> A>45@60=8O A>10: 8 :>H5:, A?>:>9=KE 4><0H=8E 682>B=KE ?>40;LH5 >B HC<=KE, 
@07<5I5=8O ?0F85=B>2 240;8 >B >682;5==KE ?@>F54C@=KE :018=5B>2, 2:;NG5=8O 
CA?>:0820NI59 <C7K:8 8;8 15;>3> HC<0 (Hampton et al. 2020, Lindig et al. 2020) 8 A?>:>9=>3> 
@073>2>@0. �87C0;L=K5 <>48D8:0F88 <>3CB 2:;NG0BL ?@83;CH5==>5 >A25I5=85 2> 2@5<O 
>B4KE0 8 >A>15==> =>GLN, <5AB0 4;O C:@KB8O 8 >B4KE0 2 2>;L5@5 8;8 :;5B:5. !5:>B>@K5 40==K5 
?>4B25@640NB, GB> >?@545;5==K5 4;8=K A25B>2KE 2>;= >15A?5G820NB @0AA;01;5=85 8;8 
>1571>;820=85 (Tamarova et al. 2009). ";LD0:B>@=K5 <>48D8:0F88 2:;NG0NB 
2KH5C?><O=CBK5 ?@8A?>A>1;5=8O : CA;>28O< A>45@60=8O, 0 B0:65 2>7459AB285 D5@><>=>2 8;8 
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@0AB8B5;L=KE 035=B>2, >1;040NI8E @0AA;01;ONI8<8 A2>9AB20<8 (=0?@8<5@, :>H0GL8E 8 
A>10GL8E D5@><>=>2, 0 B0:65 ;020=4K C =5:>B>@KE 284>2, B0:8E :0: :@>;8:8) (Pageat & Gaultier 

2003, Amaya et al. 2020, Van Vertloo et al. 2021). !0:>=5F, A@540 :;5B:8 2 8450;5 4>;6=0 
>15A?5G820BL :><D>@B, ?@>AB@0=AB2> 8 2>7<>6=>AB8 4;O 42865=8O, 0 B0:65 2>7<>6=>ABL 
>BABC?8BL 8;8 A?@OB0BLAO. !0?@8<5@, :>H:8 8A?>;L7CNB B@5E<5@=K5 ?@>AB@0=AB20, 8 
?@54>AB02;5=85 8< :0@B>==>9 :>@>1:8 >15A?5G8205B :0: «157>?0A=>5 <5AB>» 4;O C:@KB8O, B0: 
8 2>7<>6=>ABL 8A?>;L7>20=8O 25@B8:0;L=KE ?@>AB@0=AB2 (@8A. 29). 

 >48D8:0F8O >1@0I5=8O <>65B 2:;NG0BL 2KO2;5=85 B@52>6=KE ?0F85=B>2 8 ;5G5=85 B@52>38 
?5@54 B@0=A?>@B8@>2:>9 8/8;8 2> 2@5<O 3>A?8B0;870F88 A ?><>ILN ?@5?0@0B>2, A=860NI8E 
B@52>6=>ABL (=0?@8<5@, 3010?5=B8=0 8;8 B@07>4>=0) (Gilbert-Gregory et al. 2016) (B01;8F0 16). 
"F5=:0 1>;8 O2;O5BAO >1O70B5;L=>9, =0@O4C A CA?>:0820NI8<8 ?@8:>A=>25=8O<8 8 
?>78B82=K< 2708<>459AB285< A ?0F85=B0<8, :>B>@K< MB> =5>1E>48<>, 8 ?@54>AB02;5=85< 
?@>AB@0=AB20 B5<, :B> 8I5B 87>;OF88. %B@5AA, B@52>30 8 =0@CH5=85 A=0 <>3CB CA8;820BL 1>;L C 
@07=KE 284>2 682>B=KE (Lefman & Prittie 2019). 

#DBK<9 @9FB8O GIB84 8?S GECB>B9A<S < B59;5B?<64A<S 

 4EE4: 

 O3:>5 402;5=85, :><?@5AA8O 8 ?>:0G820=85 <>3CB CA?>:>8BL =5:>B>@KE ?0F85=B>2 :0: 
D878G5A:8, B0: 8 ?A8E>;>38G5A:8, 5A;8 >=8 ?@82K:;8 : B5A=><C :>=B0:BC A G5;>25:>< (3;020 
2.15). 

#D<@9A9A<9 F9C?4 <?< IB?B84 

&5@0?8O E>;>4>< ?@8 >AB@>9 B@02<5 <>65B C<5=LH8BL >B5: 8 >15A?5G8BL 0=0;L3578N (3;020 
2.10). &5?;> <>65B CA?>:0820BL ?@8 >BACBAB288 2>A?0;8B5;L=>9 1>;8. 

"5D4M9A<9 E C4J<9AFB@ 

#@8 >1@0I5=88 A 682>B=K< 8 53> ?5@5<5I5=88 8715309B5 1>;57=5==KE CG0AB:>2 (<5AB0 
E8@C@38G5A:>3> 2<5H0B5;LAB20/B@02<K, ACAB02K, ?>@065==K5 >AB5>0@B@8B>< 8 B. 4.), 4065 5A;8 
682>B=>5 =0E>48BAO ?>4 0=5AB57859 8;8 A540F859, GB>1K 871560BL 1>;52>3> @074@065=8O. 
&@02<K 4;8==KE :>AB59 2A5340 A;54C5B 8<<>18;87>20BL A ?><>ILN 38?A>2>9 ?>2O7:8 8;8 
H8=K ?5@54 ?5@5<5I5=85< ?0F85=B0. (8:A0F8N A;54C5B ?@>2>48BL 157 ?@8<5=5=8O A8;K 
(=0?@8<5@, A ?><>ILN ?>;>B5=5F, GB>1K >15@=CBL ?0F85=B0), A 8A?>;L7>20=85< A?>:>9=>3> 
3>;>A0 8 <O3:8E 42865=89. ' :>H5: A;54C5B ;N1>9 F5=>9 871530BL D8:A0F88 70 703@82>:. 
$5:><5=40F88 ?> 4@C65;N1=><C >1@0I5=8N A :>H:0<8 4>ABC?=K 2 4@C38E 8AB>G=8:0E (Rodan 

et al. 2011). 

#B8EF<?>4 < D4ECB?B:9A<9 

%>740=85 <O3:>9, 0<>@B878@CNI59 ?>25@E=>AB8 4;O >B4KE0 682>B=>3> ?><>65B 
?@54>B2@0B8BL 4>?>;=8B5;L=CN 1>;L. �;8B5;L=>5 ;560=85 =0 B25@4>9 8;8 E>;>4=>9 
?>25@E=>AB8 :@09=5 =5C4>1=> 8 ?@54@0A?>;0305B : 15A?>:>9AB2C, CA8;5=8N 1>;52KE 
>ICI5=89 8 2>7<>6=>AB8 >1@07>20=8O ?@>;56=59. �0;8:8 87 >45O; 8;8 ?>4CH:8 <>3CB 
>1;53G8BL ?0F85=BC 2K1>@ =081>;55 C4>1=>3> ?>;>65=8O B5;0. �@><5 B>3>, ?0F85=BC <>6=> 



92 
$C:>2>4AB2> ?> @0A?>7=020=8N, >F5=:5 8 ;5G5=8N 1>;8 WSAVA 2022 3. #5@52>4 A 0=3;89A:>3> O7K:0 

 

?><>GL 70=OBL ?>7C, :>B>@0O A?>A>1AB2C5B ?@8?>4=OB><C ?>;>65=8N ?>2@5645==KE 
:>=5G=>AB59 4;O C<5=LH5=8O >B5:0 8;8 >1;53G5=8O 42865=8O 2>74CE0 2>:@C3 @0=. 

�;@9A9A<9 CB?B:9A<S 

�7<5=5=85 ?>;>65=8O ?0F85=B0 :064K5 4 G0A0 ?@54>B2@0I05B @8384=>ABL <KHF, ?@>;56=8, 
0B5;5:B07 ;53:8E, C;CGH05B :@>2>>1@0I5=85, 45;05B 2>7<>6=>9 >F5=:C 1>;8 8 ?@8 
=5>1E>48<>AB8 :>@@5:F8N 0=0;L35788. 

�6<:9A<9 < M48SM<9 GCD4:A9A<S 

#@8 A>1;N45=88 >AB>@>6=>AB8 42865=85 8 I04OI85 C?@06=5=8O <>3CB C<5=LH8BL 1>;L, 
A?09:8 B:0=59 8 C;CGH8BL :><D>@B (Polaski et al. 2019). �A?><>30B5;L=K5 A@54AB20 4;O 
>15A?5G5=8O <>18;L=>AB8, B0:85 :0: M@3>=><8G=K5 @5<=8 4;O ?>445@6:8, B5;56:8 8 
B@5=065@K, <>3CB >1;53G8BL ?5@542865=85 8 0:B82=>ABL. #5@542865=85 A ?>445@6:>9 <>65B 
C;CGH8BL =0AB@>5=85, C<5=LH8BL AB@5AA 8 >15A?5G8BL 2>7<>6=>ABL A0<>AB>OB5;L=>3> 
>?>@>6=5=8O 4;O ?0F85=B>2, ?@8CG5==KE : BC0;5BC. 

�4;9DA4S F9D4C<S < KD9E>B:A4S Q?9>FDBA9=DBEF<@G?SJ<S 

1B8 <5B>4K <>3CB 1KBL G0ABLN CE>40 70 1>;L=K<8 4;O >1;53G5=8O 1>;8 (3;020 2.13). 

2.14 ��'#'!�&'$� 

+FB F4>B9 4>GCGA>FGD4 
�:C?C=:BC@0 3 MB> @07<5I5=85 8 <0=8?C;OF88 B>=:8<8 83;0<8 2 >?@545;5==KE B>G:0E B5;0, 
1>30BKE =5@2=>-A>AC48ABK<8 8;8 <8>D0AF80;L=K<8 AB@C:BC@0<8 (=59@>0=0B><8G5A:85 
B>G:8), 4;O AB8<C;OF88 M=4>35==>3> >B25B0, A?>A>1AB2CNI53> >1571>;820=8N, 70682;5=8N 8 
8<<C=><>4C;OF88. �A?>;L7>20=85 83; ?>4@07C<5205B <5E0=>B@0=A4C:F8N B:0=59 8 
=59@><>4C;OF8N :0: <5E0=87<K, ;560I85 2 >A=>25 18>E8<8G5A:8E MDD5:B>2 0:C?C=:BC@K 
(Wright 2019). &5@<8= «0:C?C=:BC@0» >?@545;O5BAO 8A?>;L7>20=85< 83;, => 
=59@>0=0B><8G5A:85 B>G:8 8A?>;L7CNBAO =5 B>;L:> 4;O 0:C?C=:BC@K. 1B8 A?5F8D8G5A:85 
B>G:8 <>6=> AB8<C;8@>20BL A ?><>ILN 4@C38E @>4AB25==KE <5B>4>2, B0:8E :0: 0:C?@5AAC@0, 
;075@, M;5:B@>B5@0?8O 8 0:20?C=:BC@0 (8=J5:F8O 684:>AB8, B0:>9 :0: D878>;>38G5A:89 @0AB2>@ 
A 28B0<8=>< B12, 2 <5AB0 0:C?C=:BC@K) (@8A. 30). )>BO MB8 A<56=K5 <5B>4K B0:65 <>3CB 1KBL 
MDD5:B82=K<8, 7028A8<>ABL >B <5E0=>B@0=A4C:F88 B:0=59 4;O =8E =5 CAB0=>2;5=0 (Langevin 

& Wayne 2018). 
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$<EGAB> 30. 
!0 D>B> A>10:8 8 :>H:8 =0 ?@>F54C@0E 0:C?C=:BC@K ?@8 ;5G5=88 @07;8G=KE 701>;520=89. (0) 8 
(A) 1;5:B@>0:C?C=:BC@0. (b) 8 (d) �:C?C=:BC@0. (>B> (a), (b) 8 (d) 87 ;8G=>3> 0@E820 �>==8 $09B. 
(>B> (c) 87 ;8G=>3> 0@E820 ,59;K $>15@BA>= (Sheilah Robertson). 

�4> 89=EF6G9F 4>GCGA>FGD4 
!9=DB4A4FB@<K9E><= CB8IB8: !59@>0=0B><8G5A:85 B>G:8 8<5NB H8@>:85 DC=:F8>=0;L=K5 
2>7<>6=>AB8 A 0=0B><8G5A:>9 B>G:8 7@5=8O 8 E0@0:B5@87CNBAO =0;8G85< <85;8=878@>20==KE 
8 =5<85;8=8@>20==KE =5@2=KE 2>;>:>=, =87:>?>@>3>2KE <5E0=>@5F5?B>@>2, D81@>1;0AB>2 8 
:>;;035=>2>3> <0B@8:A0, BCG=KE :;5B>: 8 <8:@>F8@:C;OB>@=KE :><?;5:A>2 (Zhang et al. 2012). 

#@8 22545=88 83;K AB8<C;OF8O =5@2>2 ?@>8AE>48B =0?@O<CN, 0 B0:65 2B>@8G=> ?> >B=>H5=8N 
: <5E0=8G5A:8< A8;0<, 2>7459AB2CNI8< =0 D0AF8N 8 :;5B>G=CN A@54C 2 >1;0AB8, >:@C60NI59 
B>G:C. !0?@8<5@, D81@>1;0ABK @0ABO3820NBAO 2 @57C;LB0B5 2>7459AB28O 83;K =0 :>;;035=>2CN 
A5BL. �;5B>G=0O DC=:F8O D81@>1;0AB>2 87<5=O5BAO 2 @57C;LB0B5 <5E0=8G5A:>3> 2>7459AB28O 2 
B5G5=85 36 G0A>2, C25;8G820O ?>B>: 684:>AB8 G5@57 ;8<D0B8G5A:85 :0=0;K. #@O<>5 2;8O=85 
83; =0 =5@2 8 D81@>1;0ABK 87<5=O5B ?5@8D5@8G5A:89 =>F8F5?B82=K9 8<?C;LA, <>4C;8@C5B 
A?8=0;L=K5 =59@>B@0=A<8BB5@K, A8<?0B8G5A:89/?0@0A8<?0B8G5A:89 10;0=A 8 8<<C==CN 
DC=:F8N (Wright 2019). 

� >B;8G85 >B 704>:C<5=B8@>20==KE D878>;>38G5A:8E ?@>F5AA>2, B@048F8>==0O :8B09A:0O 
25B5@8=0@=0O <548F8=0 ?>4E>48B : 0:C?C=:BC@5 =0 >A=>25 >?8A0=8O 42865=8O F8 (=52848<>9 
M=5@388). "10 ?>4E>40 ?@54CA<0B@820NB @07<5I5=85 83; 8 <0=8?C;OF88 A =8<8 2 
>?@545;5==KE B>G:0E 4;O 4>AB865=8O ?>;>68B5;L=>3> :;8=8G5A:>3> MDD5:B0 (Kaptchuk et al. 

2010). 
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#B>4;4A<S 
� 3C<0==>9 <548F8=5 0:C?C=:BC@0 :0: <5B>4 ;5G5=8O @07;8G=KE D>@< >AB@>9 8 E@>=8G5A:>9 
1>;8 ?@8>1@5B05B 2A5 1>;LH55 7=0G5=85. � %,� !0F8>=0;L=K9 F5=B@ :><?;5<5=B0@=>3> 8 
8=B53@0B82=>3> 74>@>2LO !0F8>=0;L=>3> 8=AB8BCB0 74@02>>E@0=5=8O (NIH n.d.) ?>445@68205B 
251-A09B A =0CG=K<8 40==K<8 ?> 0:C?C=:BC@5 8 D8=0=A8@C5B 8AA;54>20=8O. !5A<>B@O =0 B>, 
GB> 2 25B5@8=0@=>9 <548F8=5 4>:070B5;L=0O 1070 >3@0=8G5=0, 8AA;54>20=8O 2 F5;>< C:07K20NB 
=0 >1571>;820NI89 MDD5:B 0:C?C=:BC@K ?@8 ;5G5=88 >AB@>9 8 E@>=8G5A:>9 1>;8 C A>10: 8 
:>H5: (=0?@8<5@, ?@8 >20@8>38AB5@M:B><88, "�, 35<8;0<8=M:B><88 8 4@C38E 
=52@>;>38G5A:8E 8 >@B>?548G5A:8E 701>;520=8OE) (Teixeira et al. 2016, Ribeiro et al. 2017, Silva 

et al. 2017, Nascimento et al. 2019, Baker-Meuten et al. 2020, Machin et al. 2020). 

#B5BKAO9 QHH9>FO 

$8A:8, A2O70==K5 A ?@>2545=85< 0:C?C=:BC@K, :@09=5 =87:8, 5A;8 ?@>F54C@C ?@>2>48B 
?>43>B>2;5==K9 2@0G. �0@538AB@8@>20==K5 =51;03>?@8OB=K5 A;CG08 @54:8 8 2:;NG0NB 
=5?@54=0<5@5==K9 ?@>:>; 687=5==> 206=KE AB@C:BC@ (>A>15==> ;53:8E), 8=D5:F88 
(A2O70==K5 A =58A?>;L7>20=85< AB5@8;L=KE >4=>@07>2KE 83;) 8 22545=85 8=>@>4=>3> 
<0B5@80;0. !5>1E>48<> 8A?>;L7>20BL AB5@8;L=K5 >4=>@07>2K5 83;K. 

*5;5=0?@02;5==0O 8<?;0=B0F8O 8=>@>4=KE <0B5@80;>2 (=0?@8<5@, 7>;>BKE H0@8:>2 8;8 
:CA>G:>2 <5B0;;0) =5 @5:><5=4C5BAO. ' A>10: H0@8:8 87 7>;>B0 2K7K20NB 4;8B5;L=K5 
2>A?0;8B5;L=K5 87<5=5=8O, 0 C ;N459 A>>1I0;>AL >1 >?0A=KE 4;O 687=8 ?>A;54AB28OE 
<83@0F88 83; (Lie et al. 2011). 

"1>@C4>20=85 4;O 0:C?C=:BC@K =54>@>3>5 8 ;53:>4>ABC?=>5, => B@51C5B >1CG5=8O. �K;> 
?>:070=>, GB> 0:C?C=:BC@0 A=8605B ?>B@51=>ABL 2 >?8>840E 8 2A5 G0I5 ?@54;0305BAO 2 :0G5AB25 
0;LB5@=0B82K ;5G5=8N E@>=8G5A:>9 1>;8 ?@5?0@0B0<8 =0 >A=>25 >?8>84>2 (Tick et al. 2018). 

#@8 ?@028;L=>< ?@8<5=5=88 0:C?C=:BC@0 <>65B AB0BL F5==K< 4>?>;=5=85< : 
D0@<0F52B8G5A:8< ?@5?0@0B0<, GB> ?>4@07C<5205B 8A?>;L7>20=85 <5B>40 2 <C;LB8<>40;L=>< 
@568<5, 0 =5 2 :0G5AB25 A0<>AB>OB5;L=>9 B5@0?88. 

2.15  "������*�3 �  �%%��  3���) &��!�� 

�>=F5?F8O <>18;870F88 <O3:8E B:0=59 B@51C5B ?>=8<0=8O =0;8G8O D0AF88 8 A>548=8B5;L=>9 
B:0=8, A2O7K20NI8E A><0B8G5A:85 8 28AF5@0;L=K5 AB@C:BC@K B5;0. (0AF80;L=0O A8AB5<0 A 55 
@07=>>1@07=K<8 :><?>=5=B0<8 ?@54AB02;O5B A>1>9 B@5E<5@=K9 :>=B8=CC< 87 <O3:>9, 
A>45@60I59 :>;;035=, @KE;>9 8 ?;>B=>9 2>;>:=8AB>9 A>548=8B5;L=>9 B:0=8, :>B>@0O 
?@>=87K205B B5;> 8 ?>72>;O5B 2A5< A8AB5<0< >@30=87<0 @01>B0BL 8=B53@8@>20=> (Zügel et al. 

2018). 

&@048F8>==K5 <5B>4K <>18;870F88 D0AF89 2:;NG0NB <0AA06, @0ABO6:C 8 B5E=8:8 
E8@>?@0:B8:8. #@8 <0=8?C;OF8OE A D0AF80;L=K<8 B:0=O<8 2KA2>1>640NBAO D0:B>@K @>AB0, 
@07;8G=K5 15;:8 8 =59@>B@0=A<8BB5@K, GB> ?@82>48B : 87<5=5=8O< 2 >1@01>B:5 1>;8, 
<5B01>;8G5A:8E ?@>F5AA0E, :@>2>B>:5 8 A?>A>1=>AB8 : 70682;5=8N, 0 B0:65 : A=865=8N 
?5@8D5@8G5A:>9 8 F5=B@0;L=>9 A5=A818;870F88 8 2>A?0;5=8O (Weerapong et al. 2005, Langevin 

2014, Berrueta et al. 2016). 
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'?@06=5=8O, :0: D>@<0 <>18;870F88 B:0=59, A2O70=K A C;CGH5=85< >1571>;820=8O 8 DC=:F88 
?@8 E@>=8G5A:>9 1>;8, 0 B0:65 A ?>;>68B5;L=K< 2;8O=85< =0 8<<C==CN A8AB5<C 8 A=865=85< 
8<<C=>A5=A8B82=>AB8, A2O70==>9 A> AB0@5=85< (Naugle et al. 2012, Sluka et al. 2018) (�;020 2.9). 
�AA;54>20=8O 0:C?C=:BC@K, ?@>2545==K5 70 ?>A;54=85 30 ;5B, ?>:070;8, GB> D0AF80;L=0O 
<>18;870F8O 2=>A8B 206=K9 2:;04 2 18>E8<8G5A:85 MDD5:BK 0:C?C=:BC@K (Langevin 2014) 

(�?464 2.14). !>2K5 0??0@0B=K5 <5B>4K, 459AB2CNI85 =0 <>18;870F8N B:0=59, 2:;NG0NB 
D>:CA8@>20==CN 8 @0480;L=CN C40@=>-2>;=>2CN B5@0?8N, :>B>@CN 8A?>;L7CNB ?@8 B@02<0E 
ACE>68;89, 4;O >1;53G5=8O 1>;8 8 70682;5=8O :>AB59 (Dedes et al. 2018). 

(0AF80;L=0O <>18;870F8O 20@L8@C5B >B ?@>ABKE B5E=8:, :>B>@K5 <>65B 2K?>;=OBL 
<548F8=A:89 ?5@A>=0;, B0:8E :0: <0AA06 <O3:8E B:0=59 8 ?@8:>A=>25=8O, 4> A;>6=KE <5B>4>2, 
B@51CNI8E 7=0G8B5;L=>9 ?>43>B>2:8, B0:8E :0: C40@=>-2>;=>20O B5@0?8O 8 0:C?C=:BC@0. 
 =>385 87 MB8E <5B>4>2 <>3CB 1KBL 8A?>;L7>20=K 2 :0G5AB25 :><?>=5=B0 :>=B@>;O 1>;8. 
$5:><5=40F88 ?> <>18;870F88 B:0=59 <>3CB 1KBL B0:8<8 65 ?@>ABK<8, :0: @5:><5=40F8O 
@53C;O@=KE I04OI8E C?@06=5=89 2 @0<:0E ?;0=0 ;5G5=8O 1>;8, >A>15==> ?@8 E@>=8G5A:>9 8 
?>AB>O==>9 1>;8. 

2.16 %#�%�&��0!/� )�$'$��+�%��� #$"*��'$/ 

� =5:>B>@KE A;CG0OE 4;O >1;53G5=8O 1>;8 @5:><5=4>20= E8@C@38G5A:89 ?>4E>4. &0:85 
?@>F54C@K G0AB> =07K20NB ?@>F54C@0<8 A?0A5=8O, E>BO >=8 <>3CB ?@8<5=OBLAO 2 :0G5AB25 
?5@2>9 ;8=88 ;5G5=8O. !0?@8<5@, 1>;L, A2O70==CN A >AB5>A0@:><>9 :>=5G=>AB59, 1K205B 
B@C4=> :>=B@>;8@>20BL A ?><>ILN 0=0;L35B8:>2, 0 0<?CB0F8O >15A?5G8205B 1KAB@>5 
>1;53G5=85 1>;8. %?0A0B5;L=K5 E8@C@38G5A:85 ?@>F54C@K <>3CB 1KBL A;>6=K<8 8 4>;6=K 
2K?>;=OBLAO >?KB=K<8 E8@C@30<8.  =>385 ?0F85=BK, :>B>@K< 1K;8 ?@>2545=K B0:85 
?@>F54C@K, 8A?KBK20NB 1>;L 2 B5G5=85 7=0G8B5;L=>3> ?5@8>40 2@5<5=8, ?>MB><C A;54C5B 
8A?>;L7>20BL :><?;5:A=K5 <5B>4K >1571>;820=8O, GB>1K ?@54>B2@0B8BL 2>7=8:=>25=85 >AB@>9 
1>;8 ?>25@E A5=A818;878@>20==>3> A>AB>O=8O, ?@82>4OI53> : AB>9:>9 ?>A;5>?5@0F8>==>9 
1>;8, :0: MB> G5B:> ?@>A;568205BAO C ;N459. 

�@CGF4J<S >BA9KABEF< 

�B>4;4A<S: B@02<0 :>=5G=>AB8/BO65;K9 >B@K2 8;8 =5C40G=0O @5?0@0B82=0O >?5@0F8O 
(=0?@8<5@, =5C40G=>5 2>AAB0=>2;5=85 ?5@5;><0), 0??5=48:C;O@=0O >AB5>A0@:><0, 4@C385 
1>;57=5==K5 =5>?;0788 8 E@>=8G5A:85 701>;520=8O :>=5G=>AB59, A>?@>2>640NI85AO 1>;LN. 

#@8 =04;560I5< ?5@8>?5@0F8>==>< >1571>;820=88 2@5<O 2>AAB0=>2;5=8O 2 1>;LH8=AB25 
A;CG052 1KAB@>5, 8 682>B=K5 E>@>H> 040?B8@CNBAO : E>4L15 =0 B@5E :>=5G=>ABOE. 
(C=:F8>=0;L=>5 2>AAB0=>2;5=85 ?@>8AE>48B ;CGH5 C B5E 682>B=KE, :>B>@K5 =5 8<5;8 
701>;520=89 >?>@=>-42830B5;L=>3> 0??0@0B0 4@C38E :>=5G=>AB59 8 =5 AB@040NB 871KB>G=K< 
25A>< 8;8 >68@5=85<. 

#B?A4S ;4@9A4 EGEF464 
�B>4;4A<S: >1;53G5=85 1>;8 2 ?>2@5645==>< ACAB025 (��%/"�, ?>42K28E, 2K28E 8 
2=CB@8ACAB02=>9 ?5@5;><). 
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1B8 ?@>F54C@K (?>;=0O 70<5=0 B07>154@5==>3>, ;>:B52>3>, :>;5==>3> ACAB020, 
8=48284C0;878@>20==0O 70<5=0 ACAB020) B5E=8G5A:8 A;>6=K 8 B@51CNB A?5F80;L=>3> 
>1>@C4>20=8O. #@8 ?@028;L=>< 2K?>;=5=88 >=8 <>3CB CAB@0=8BL 1>;L 2 ACAB020E (Lascelles et 

al. 2010b). 

$9;9>J<BAA4S 4DFDBC?4EF<>4 
�B>4;4A<S: >1;53G5=85 1>;8 2 ?>2@5645==>< ACAB025 (��%, ?>42K28E8, 2K28E8 8 
2=CB@8ACAB02=K5 ?5@5;><K). 

+0I5 2A53> 2K?>;=O5BAO =0 B07>154@5==>< ACAB025 (@575:F8O 3>;>2:8 8 H59:8 154@5==>9 
:>AB8), MB0 ?@>F54C@0 B5E=8G5A:8 <5=55 A;>6=0, G5< ?>;=0O 70<5=0 ACAB020. &5< =5 <5=55 
40==K5 C:07K20NB =0 B>, GB> DC=:F8>=0;L=K5 @57C;LB0BK =5 >?B8<0;L=K (Off & Matis 2010, 

Montasell et al. 2018). $575:F8>==CN 0@B@>?;0AB8:C =5 A;54C5B @0AA<0B@820BL :0: «;53:>5 
@5H5=85» 3 4;O 4>AB865=8O >?B8<0;L=KE @57C;LB0B>2 =5>1E>48<K MDD5:B82=K5 
?5@8>?5@0F8>==K5 <5B>4K >1571>;820=8O 8 03@5AA82=0O D878G5A:0O @5018;8B0F8O. 

�DFDB89; 
�B>4;4A<S: >1;53G5=85 1>;8 2 ?>2@5645==>< ACAB025. &5E=8:0 0@B@>4570 =0?@02;5=0 =0 
>:>=G0B5;L=>5 CAB@0=5=85 ?>4286=>AB8 ACAB020 8 A2O70==>9 A MB8< 1>;8; >4=0:> ?@>F54C@0 
>1KG=> ?@82>48B : <5E0=8G5A:>9 (DC=:F8>=0;L=>9) E@><>B5. 

�9A9D64J<S 
�B>4;4A<S: >1;53G5=85 1>;8 ?@8 =5MDD5:B82=>AB8 <548:0<5=B>7=>3> ;5G5=8O, 2 :0G5AB25 
0;LB5@=0B82K 0@B@>457C. 

%5=A>@=0O 45=5@20F8O =0?@02;5=0 =0 >1;53G5=85 1>;8 ?CB5< @07@CH5=8O =5@2=KE ?CB59, 
:>B>@K5 ?5@540NB =>F8F5?B82=K5 8<?C;LAK >B ACAB020 : <>73C.  5B>4K 45=5@20F88 1K;8 
>?8A0=K 4;O B07>154@5==>3> (:>:A>D5<>@0;L=>3>) 8 ;>:B52>3> ACAB020 C A>10: 8 ?@>2>4OBAO, 
:>340 4@C385 <5B>4K ;5G5=8O, B0:85 :0: <548:0<5=B>7=>5, E8@C@38G5A:>5 8 2A?><>30B5;L=>5, 
>:070;8AL =5MDD5:B82=K<8 (Zamprogno et al. 2011). #@8 ?@028;L=>< 2K?>;=5=88 MB8E 
?@>F54C@ 42830B5;L=0O DC=:F8O >1KG=> E>@>H> A>E@0=O5BAO. "BACBAB2CNB 40==K5 
4>;3>A@>G=>3> =01;N45=8O 8 ACI5AB2CNB ?@>B82>@5G82K5 40==K5 > B><, ?@82>48B ;8 
45=5@20F8O ACAB02>2 : CA:>@5=8N 8E 4535=5@0F88. 

"?8A0==K5 2KH5 ?@>F54C@K ?@54AB02;ONB A>1>9 A5@L57=>5 E8@C@38G5A:>5 2<5H0B5;LAB2>, 
:>B>@>5 <>65B 2K720BL A8;L=CN 1>;L (>AB@CN 8 ?>AB>O==CN), 5A;8 =5 >15A?5G8BL 045:20B=CN 
?5@8>?5@0F8>==CN 0=0;L3578N 2 B5G5=85 4>AB0B>G=>3> 2@5<5=8. $5:><5=4C5BAO 
<C;LB8<>40;L=K9 ?>4E>4 A 0:F5=B>< =0 <5AB=CN 0=0;L3578N, >A>15==> A CG5B>< B>3>, GB> 
1>;LH8=AB2> ?0F85=B>2, ?>425@30NI8EAO MB8< ?@>F54C@0<, AB@040NB >B E@>=8G5A:>9 
?0B>;>38G5A:>9 1>;8 5I5 4> >?5@0F88. �5=5@20F8N 4>;6=K ?@>2>48BL E8@C@38, 8<5NI85 
=04;560I89 >?KB ?@>2545=8O B0:8E ?@>F54C@ 8 ?>A;5>?5@0F8>==>3> CE>40 70 ?0F85=B0<8 
(Lister et al. 2009). 
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2.17  "!"��"!��0!/� �!&�&��� ��3 �"!&$"�3 �"�� 

 >=>:;>=0;L=K5 0=B8B5;0 (mAb, <�&) >:070;8AL G@572KG09=> MDD5:B82=K<8 2 ;5G5=88 
@07;8G=KE 701>;520=8OE C ;N459 8 2 =0AB>OI55 2@5<O 2=54@ONBAO 2 25B5@8=0@=CN <548F8=C. 
 >=>:;>=0;L=K5 0=B8B5;0 3 MB> <>=>20;5=B=K5 0=B8B5;0, :>B>@K5 A?5F8D8G5A:8 A2O7K20NBAO 
A <>;5:C;0<8-<8H5=O<8, 2:;NG0O F8B>:8=K, @5F5?B>@K 8;8 :;5B:8 (Liu 2014). %2O7K20=85 
?@82>48B : 1;>:8@>20=8N 0:B82=>AB8 <8H5=59. %CI5AB2CNB @07;8G=K5 <5E0=87<K, A 
?><>ILN :>B>@KE 459AB2CNB <�&. 1B8 <5E0=87<K 2:;NG0NB 1;>:04C ;830=4-@5F5?B>@=>3> 
2708<>459AB28O 8;8 A83=0;L=KE ?CB59; ?@5>1@07>20=85 ?>?C;OF89 :;5B>: (?CB5< 2>2;5G5=8O 
MDD5:B>@=KE DC=:F89, 2:;NG0O :><?;5<5=B-7028A8<CN F8B>B>:A8G=>ABL, 0=B8B5;>-
7028A8<CN :;5B>G=CN F8B>B>:A8G=>ABL; 8 0=B8B5;>-7028A8<K9 D03>F8B>7 8;8 0?>?B>7 (Khan 

& Sadroddiny 2015).  >=>:;>=0;L=K5 0=B8B5;0 4;O B5@0?52B8G5A:>3> 8A?>;L7>20=8O 4>;6=K 
1KBL 284>A?5F8D8G=K, B0: :0: MB> >15A?5G8205B A=865=85 @0728B8O 8<<C==KE @50:F89 =0 
22545=85 ?@5?0@0B0 (0=B8B5;0 : ;5:0@AB25==><C ?@5?0@0BC). 

�5G5=85, =0?@02;5==>5 ?@>B82 D0:B>@0 @>AB0 =5@2>2 (($!, nerve growth factor, NGF) AB0;> 
?>B5=F80;L=> ?>;57=K< B5@0?52B8G5A:8< A@54AB2>< :>=B@>;O 1>;8 ?@8 "� 8, 2>7<>6=>, ?@8 
4@C38E 701>;520=8OE. (0:B>@ @>AB0 =5@2>2 1K; ?5@2>=0G0;L=> 845=B8D8F8@>20= :0: 
:@8B8G5A:89 D0:B>@, AB8<C;8@CNI89 @0728B85 8 ?>445@6820NI89 687=5A?>A>1=>ABL 
A5=A>@=KE 8 A8<?0B8G5A:8E =59@>=>2 2 @072820NI59AO =5@2=>9 A8AB5<5. !0 B5:CI5< MB0?5 
AB0;> OA=>, GB> ($! 83@05B 206=CN @>;L 2 ?@>=>F8F5?F88 (Enomoto et al. 2019). (0:B>@ @>AB0 
=5@2>2 A5=A818;878@C5B =5@2K, 87<5=OO 8E DC=:F8>=8@>20=85, 0:B828@CO 
8<<C==K5/2>A?0;8B5;L=K5 :;5B:8, 4>?>;=8B5;L=> A5=A818;878@CO =59@>=K 25I5AB20<8, 
2KA2>1>645==K<8 MB8<8 :;5B:0<8; A?>A>1AB2C5B ?@>@0AB0=8N =59@>=>2 2 CA;>28OE 
D>@<8@>20=8O 1>;8 (Barker et al. 2020). � :;8=8G5A:8E 8AA;54>20=8OE C ;N459 1K;0 ?@>2545=0 
>F5=:0 =5A:>;L:8E <�& ?@>B82 ($!, 8 1K;> ?>:070=>, GB> >=8 C<5=LH0NB 1>;L 8 254CB : 
DC=:F8>=0;L=><C C;CGH5=8N ?0F85=B>2 A "� (Wise et al. 2021). "4=0:> =0 40==K9 <><5=B =5 
ACI5AB2C5B =8:0:8E <�& ?@>B82 ($!, >4>1@5==KE 4;O ?@8<5=5=8O C ;N459, >BG0AB8 87-70 
>?0A5=89 ?> ?>2>4C ?>1>G=KE MDD5:B>2, >A>15==> 2 A;CG0OE 1>;55 1KAB@> ?@>3@5AA8@CNI53> 
"� (Wise et al. 2021). 

� ?>A;54=85 =5A:>;L:> ;5B A>>1I0;>AL >1 8AA;54>20=8OE, :>B>@K5 45<>=AB@8@CNB 
7=0G8B5;L=K9 0=0;L35B8G5A:89 MDD5:B >4=>:@0B=KE 4>7 <�& ?@>B82 ($! 4;O :>=B@>;O 1>;8, 
A2O70==>9 A "�, C A>10: 8 :>H5:. �K;0 >?8A0=0 MDD5:B82=>ABL <�& ?@>B82 ($!, 

040?B8@>20==KE : >@30=87<C A>10: (@0=525B<01), <�& A>10: ?@>B82 ($! (1548=25B<01) 8 <�& 
:>H5: ?@>B82 ($! (D@C=525B<01) (Webster et al. 2014, Lascelles et al. 2015, Gruen et al. 2016, 

Corral et al. 2021, Gruen et al. 2021a, Gruen et al. 2021b). !5402=> 2> <=>38E AB@0=0E 1K;8 
>4>1@5=K ?5@2K5 <�& ?@>B82 ($! (D@C=525B<01 8 1548=25B<01) 4;O 8A?>;L7>20=8O 2 
25B5@8=0@=>9 <548F8=5 4;O >1;53G5=8O 1>;8, A2O70==>9 A "�, C A>10: 8 :>H5:. 
"?C1;8:>20==K5 40==K5 C:07K20NB =0 B>, GB> MB8 <�& MDD5:B82=K 4;O ;5G5=8O 1>;8, 
A2O70==>9 A "�, @07=>9 AB5?5=8 2K@065==>AB8, C A>10: 8 :>H5:, 8 ?>4E>4OB 2 :0G5AB25 B5@0?88 
?5@2>9 ;8=88. ' >1>8E 284>2 >4=>:@0B=K5 ?>4:>6=K5 8=J5:F88 <�& >15A?5G820NB 
>1;53G5=85 1>;8 C ?0F85=B>2 A "� ?> <5=LH59 <5@5 =0 >48= <5AOF. � =0AB>OI55 2@5<O =5B 
8AA;54>20=89, :0A0NI8EAO 4@C38E A>AB>O=89, A>?@>2>6405<KE 1>;LN. #@54AB02;O5BAO, GB> 
<�& ?@>B82 ($! =5 A2O70=K A ?>1>G=K<8 MDD5:B0<8, :0A0NI8<8AO >@30=>2, => C :>H5: 1K;8 
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70@538AB@8@>20=K ;53:85 :>6=K5 @50:F88 (=0?@8<5@, 0;>?5F8O). #>;=K9 ?@>D8;L 
157>?0A=>AB8 AB0=5B 8725AB5= B>;L:> ?>A;5 B>3>, :0: MB8 ?@>4C:BK 2>94CB 2 H8@>:>5 
?@8<5=5=85 =0 ?@0:B8:5. 

�=5 7028A8<>AB8 >B =5>1E>48<>AB8 4>?>;=8B5;L=>9 8=D>@<0F88 > 157>?0A=>AB8 8 1>;55 
:@C?=KE 8AA;54>20=8OE MDD5:B82=>AB8, @07@01>B:0 284>A?5F8D8G=KE <�& ?@>B82 ($!, 

:>B>@K5 <>3CB >15A?5G8BL MDD5:B82=K9 :>=B@>;L 1>;8 2 B5G5=85 =5A:>;L:8E =545;L ?>A;5 
>4=>:@0B=>9 8=J5:F88 C A>10: 8 :>H5: >15A?5G8205B =5C4>2;5B2>@5==K5 :;8=8G5A:85 
?>B@51=>AB8 2 CA;>28OE ?@0:B8:8. 

2.18. �"#"�!�&��0!"� ��+�!��  /,�+!"-%����&!/) �"��� 

$979A9D4F<6A4S @98<J<A4 
$535=5@0B82=0O <548F8=0 >@85=B8@>20=0 =0 AB@0B5388 @>AB0, 2>AAB0=>2;5=8O 8;8 70<5=K 
?>2@5645==KE 8;8 1>;L=KE :;5B>:, >@30=>2 8;8 B:0=59 (Voga et al. 2020). � @535=5@0B82=>9 
<548F8=5 8A?>;L7CNB <575=E8<0;L=K5 AB2>;>2K5 :;5B:8 ( %�). 1B> =5A?5F80;878@>20==K5 
27@>A;K5 :;5B:8 A 8<<C=><>4C;8@CNI8< 8 ?@>B82>2>A?0;8B5;L=K< 459AB285<, >1;040NI85 
A?>A>1=>ABLN <83@8@>20BL 2 <5AB0 ?>2@5645=8O B:0=59 3 B0: =07K205<>9 «A?>A>1=>ABLN 
A0<>=02>48BLAO». 1B8 :;5B:8 <>3CB 1KBL 2K45;5=K 87 @07;8G=KE B:0=59, B0:8E :0: :>AB=K9 
<>73 8;8 68@>20O B:0=L, ?>;CG5==0O >B A0<>3> ?0F85=B0 (0CB>;>38G=0O) 8;8 >B 4>=>@0, 
?@8=04;560I53> : B><C 65 284C (0;;>35==0O) 8;8 4@C38< 2840< (:A5=>35==0O), 8 <>3CB 
22>48BLAO 2=CB@825==>, 2=CB@8ACAB02=> 8;8 4@C38< A?>A>1><. #>4@>1=K5 >17>@K ?> MB>9 B5<5 
4>ABC?=K 2 4@C38E 8AB>G=8:0E (Voga et al. 2020, Brondeel et al. 2021). &5@0?8O  %� 
?@54AB02;O5BAO <=>3>>15I0NI59 4;O A>10: A "�, 8 A>2@5<5==K5 8AA;54>20=8O, :0: ?@028;>, 
?>:07K20NB A=865=85 E@><>BK, 1>;8 2 ACAB020E 8 C;CGH5=85 480?07>=0 42865=89 (Harman et 

al. 2016, Brondeel et al. 2021). ' :>H5: A "� B5@0?8O  %� ?@82>48;0 : ?>;=>9 @5<8AA88 8;8 
7=0G8B5;L=><C :;8=8G5A:><C C;CGH5=8N C >B45;L=KE :>H5: A BO65;K< @5D@0:B5@=K< 
38=382>AB><0B8B>< (Arzi et al. 2016). �>?>;=8B5;L=K5 40==K5 ?>72>;OB ?@>;8BL A25B =0 
8AB8==CN @>;L  %� 2 ;5G5=88 E@>=8G5A:>9 1>;8 C 682>B=KE, 2:;NG0O ;CGH89 
B5@0?52B8G5A:89 ?>4E>4 (=0?@8<5@, 2=CB@8ACAB02=>5 <?< 2=CB@825==>5 22545=85; 0CB>- <?< 

0;;>- <?< :A5=>B@0=A?;0=B0F8O 8 ?@.). 

�9>4DEF69AAO9 CD9C4D4FO 8?S 6AGFD<EGEF46AB7B 66989A<S 

�80;C@>=>20O :8A;>B0 (��) O2;O5BAO 5AB5AB25==K< :><?>=5=B>< A8=>280;L=>9 684:>AB8 8 
E@OI0, >15A?5G8205B A<07:C ACAB02>2 8 ?>4E>48B :0: 4;O 22545=8O 2 ?>@065==K5 
>AB5>0@B@8B>< ACAB02K, B0: 8 4;O ?5@>@0;L=>3> ?@85<0 (3;020 2.12). #;07<0, >1>30I5==0O 
B@><1>F8B0<8 (#;"&), A>45@68B D0:B>@ @>AB0 8 ?@>B82>2>A?0;8B5;L=K5 15;:8. #@8<5=5=85 
2:;NG05B A1>@ 8 >1@01>B:C :@>28 ?0F85=B>2 A ?>A;54CNI59 8=J5:F859 2 ?>@065==K5 ACAB02K. 
�0: ��, B0: 8 #;"& C<5=LH0NB 1>;L 2 ACAB020E 8 C;CGH0NB ?>4286=>ABL C ;N459. 
�>:070B5;LAB20 2 25B5@8=0@=>9 <548F8=5 2A5 5I5 >3@0=8G5=K, =>, ?> 2A59 25@>OB=>AB8, 
C:07K20NB =0 ?>;>68B5;L=>5 2;8O=85 ?@8 =0;8G88 1>;8 8 DC=:F8>=0;L=>5 A>AB>O=85 ?@8 
2=CB@8ACAB02=>< 22545=88 �� 8;8 #;"& 2 <>=>@568<5 8;8 2 :><18=0F88 A  %� C A>10: A "� 
(Nganvongpanit et al. 2013, Carapeba et al. 2016, Venator et al. 2020, Brondeel et al. 2021, Okamoto-

Okubo et al. 2021). 
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$048>87>B>? :>;;>840 >;>20 (117mSn) ?@54AB02;O5B A>1>9 :>=25@A8>==>5 M;5:B@>==>5 
B5@0?52B8G5A:>5 25B5@8=0@=>5 CAB@>9AB2>, 8A?>;L7C5<>5 4;O @048>87>B>?=>9 
A8=>28>M:B><88. 1B> 2=CB@8ACAB02=0O 8=J5:F8O @048>87>B>?0 4;O C<5=LH5=8O A8=>280;L=>3> 
2>A?0;5=8O. 1B>B ?@>4C:B 1K; =5402=> ;8F5=78@>20= 2 %,� 4;O ;5G5=8O "� ;>:BO C A>10: 8 
<>65B >15A?5G820BL 0=0;L3578N 2 B5G5=85 >4=>3> 3>40. �;O 8A?>;L7>20=8O @048>0:B82=>9 
<548F8=A:>9 B5@0?88 B@51C5BAO ;8F5=78O. #> @57C;LB0B0< 8AA;54>20=89, ?@>2545==KE @0=55, 
?@>4C:B ?@54AB02;O5BAO 157>?0A=K< 8 >15A?5G8205B 4;8B5;L=CN 0=0;L3578N ?@8 "� ;>:BO C 
A>10: (Lattimer et al. 2019, Aulakh et al. 2021, Donecker et al. 2021a, Donecker et al. 2021b). 

�3>=8ABK :0=0;>2 A B@0=78B>@=K< @5F5?B>@=K< ?>B5=F80;>< 20=8;;>840 1 (TRPV1) 
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<8=8<C< 3 4=59 

 +5@57 3 4=O: 0;LB5@=0B82=0O 
E>;>4>20O 8 B5?;>20O B5@0?8O  

 (878G5A:0O @5018;8B0F8O 
 �:C?C=:BC@0 

�0@80=BK ?@5?0@0B>2:§ 
  5AB=K5 0=5AB5B8:8 
G5@57 @0=52>9 :0B5B5@ 
<>3CB 8A?>;L7>20BLAO 4> 
2K?8A:8 87 :;8=8:8  

 #@>4>;60BL !#�# >B 
=5A:>;L:8E 4=59 4> 
=5A:>;L:8E =545;L ?@8 
>BACBAB288 
?@>B82>?>:070=89  

  5B0<87>; (48?8@>=) 
 #0@0F5B0<>; 
(0F5B0<8=>D5=) - A9 G 
>BL9> 

 �4JN20=B=K5 
0=0;L35B8:8 (=0?@8<5@, 
;84>:08=>2K5 ?;0ABK@8, 
3010?5=B8=, 0<0=B048=) 

 

!5<548:0<5=B>7=K5 
20@80=BK: 
 #5@2K5 3 4=O: E>;>4>20O 
B5@0?8O =0 ?@>BO65=88 
:0: <8=8<C< 3 4=59 

 +5@57 3 4=O: 
0;LB5@=0B82=0O 
E>;>4>20O 8 B5?;>20O 
B5@0?8O  

 (878G5A:0O 
@5018;8B0F8O 

 �:C?C=:BC@0 

&> 65, GB> 8 
?@>B>:>; 157 
:>=B@>;8@C5<KE 
?@5?0@0B>2 

2/2 3 2=CB@825==>, !#�# 3 =5AB5@>84=K9 ?@>B82>2>A?0;8B5;L=K9 ?@5?0@0B 
  1B8 ?@5?0@0BK <>3CB =5 ?>B@51>20BLAO, 5A;8 1K;0 2K?>;=5=0 MDD5:B82=0O 1;>:040 <5AB=K<8 0=5AB5B8:0<8, => 
<>3CB >15A?5G8BL 4>?>;=8B5;L=CN 0=0;L3578N 8 40;L=59H55 A>:@0I5=85 ?>B@51=>AB8 2 8=30;OF8>==KE 
0=5AB5B8:0E. 
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‡ �A?>;L7>20=85 <5B>4>2 <5AB=>9 0=5AB5788, !#�#, 2=CB@825==KE 1>;NA>2 8;8 8=DC789 8 =5<548:0<5=B>7=>9 
B5@0?88 ?@8>1@5B05B :@8B8G5A:>5 7=0G5=85, :>340 =54>ABC?=K >?8>84K. 
§ �=J5:F8>==K9 B@0<04>; <>6=> 22>48BL 2<5AB> >?8>840 (B>;L:> :>H:8). 

�D9;>4 8. #@8<5@ ?@>B>:>;0 E8@C@38G5A:>3> C40;5=8O ?>AB8=J5:F8>==>9 A0@:><K C :>H:8 

(1>;LH0O >?5@0F8O =0 <O3:8E B:0=OE) 

3.5  �%&!"-$���"!��0!/�  �&"�/ 

1B0 3;020 >?8AK205B =5A:>;L:> ?@>ABKE <5B>4>2. +8B0B5;O< ?@54;0305BAO 87CG8BL >17>@=K5 
AB0BL8, A>45@60I85 ?>4@>1=>5 >?8A0=85 @07;8G=KE ;>:>-@538>=0;L=KE <5B>4>2 0=5AB5788 
(Grubb & Lobprise 2020a, b), 0 B0:65 �;>10;L=K5 @5:><5=40F88 ?> AB><0B>;>388 WSAVA 4;O 
?>4@>1=>3> >?8A0=8O 1;>:04 =5@2>2 7C1>2 (Niemiec et al. 2020). �@><5 B>3>, =0 AB@0=8F5 
�><8B5B0 ?> ;5G5=8N 1>;8 WSAVA ?@54AB02;5= @O4 CG51=KE 2845> 
(https://wsava.org/Committees/global-pain-council/). $07;8G=K5 <5B>4K ;>:0;L=KE 1;>:04 
0=5AB5B8:0<8 B@51CNB @07;8G=KE C@>2=59 >1CG5=8O. 

�;O 2A5E ;>:>-@538>=0;L=KE <5B>4>2 0=5AB5788, 70 8A:;NG5=85< 1;>:04 =5@2>2 7C1>2, 
=5>1E>48<> 8A?>;L7>20BL B5E=8:8 AB5@8;L=KE 8=J5:F89 (1@8BL5 H5@AB8 8 AB5@8;L=0O 
?>43>B>2:0 <5AB0 8=J5:F88) (�@57:0 9). &0:85 B5E=8:8 A;54C5B 8A?>;L7>20BL C ?0F85=B>2, 
:>B>@K5 =0E>4OBAO ?>4 0=5AB57859 8;8 3;C1>:>9 A540F859, ?>A;54=85 B@51CNB 
4>?>;=8B5;L=>3> 22545=85 0=0;L35B8:0, ?>A:>;L:C MB8 ?@>F54C@K 1>;57=5==K. #>A;5 22545=8O 
83;K 8 ?5@54 8=J5:F859 ;>:0;L=>3> 0=5AB5B8:0 A;54C5B >AB>@>6=> ?@>25AB8 0A?8@0F8N 
H?@8F5< 87 B>G:8 8=J5:F88. �A;8 ?@8 0A?8@0F88 ?>;CG5=0 :@>2L, 8=J5:F8N ?@5:@0I0NB 8 
?5@5<5I0NB 83;C 2 4@C3CN B>G:C. )>BO <=>385 >@85=B8@K 8 A0<8 =5@2K <>6=> ?0;L?8@>20BL 
G@57 :>6C, 8A?>;L7>20=85 =59@>AB8<C;OB>@0 8;8 <5B>4>2 C;LB@072C:>2>3> :>=B@>;O <>65B 
A=878BL @8A: =5?>;=>9 1;>:04K 8 ?>2@5645=8O =5@2=KE, A>AC48ABKE 8 4@C38E AB@C:BC@. 

  

�D98 BC9D4J<9=: !#�# (ACB>G=0O 4>70; ?@5?0@0B, >4>1@5==K9 4;O ?@8<5=5=8O C :>H5:), 
<5B04>= 0,3 <3/:3 2/<, :5B0<8= 5 <3/:3 8 <8407>;0< 0,25 <3/:3 2/<. 
ИA8G>J<S 4A9EF9;<<: #@>?>D>; 2/2, B8B@>20BL ?> MDD5:BC. 
�B889D:4A<9 4A9EF9;<<: �=30;OF8>==0O 0=5AB578O 2 A>G5B0=88 A �#% D5=B0=8;0 5-10 

<:3/:3/G ?>A;5 =03@C7>G=>9 4>7K 5 <:3/:3 2=CB@825==> 8 :5B0<8=0 4> 2-10 <:3/:3/<8= ?>A;5 
=03@C7>G=>9 4>7K 0,5 <3/:3 2/2. �=D8;LB@0F8>==0O <5AB=0O 0=5AB578O, 40;55 @0AA<>B@8B5 
2>?@>A >1 CAB0=>2:5 @0=52>3> 8=DC78>==>3> :0B5B5@0. 
�9@98?9AAB CBE?9 BC9D4J<< (24 K4E4): �#% D5=B0=8;0 1-3 <:3/:3/G 8 :5B0<8=0 2-10 

<:3/:3/<8=. )>;>4>20O B5@0?8O ± 0:C?C=:BC@0. �2545=85 1C?820:08=0 0,5% (4> 2 <3/:3 
:064K5 8 G0A>2) G5@57 @0=52>9 :0B5B5@. 
!4 CB;8A9@ CBE?9BC9D4J<BAAB@ QF4C9 �C?@5=>@D8= 0,02 <3/:3 >@0;L=> B@0=A<C:>70;L=> 
(8;8 2=CB@825==>, ?@8 =0;8G88 :0B5B5@0), :064K5 6-8 G0A>2 4> 3 4=59 ?>A;5 >?5@0F88 (2 
:0G5AB25 0;LB5@=0B82K <>65B 1KBL 8A?>;L7>20= 1C?@5=>@D8= 2KA>:>9 :>=F5=B@0F88 (1,8 
<3/<;) 8;8 B@0=A45@<0;L=0O D>@<0 1C?@5=>@D8=0 ?@8 =0;8G88; &01;8F0 12). !#�# (B>B 65 
?@5?0@0B, GB> 8 4> >?5@0F88, G5@57 ACB:8 ?>A;5 ?@54>?5@0F8>==>9 4>7K), :064K5 24 G0A0 
?>A;5 >?5@0F88. #>60;C9AB0, >1@0B8B5 2=8<0=85 =0 <0@:8@>2:C, >1>4@5= ;8 !#�# 4;O 
8A?>;L7>20=8O C :>H5:. #@>4>;609B5 8A?>;L7>20BL =5<548:0<5=B>7=K5 <5B>4K 8 ?>2B>@=> 
>F5=8209B5 ?>B@51=>ABL 2 0=0;L35B8:0E ?@8 ?>A;54CNI8E >A<>B@0E. 

https://wsava.org/Committees/global-pain-council/
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�D9;>4 9. �;NG52K5 H038 157>?0A=>3> 8 MDD5:B82=>3> ?@8<5=5=8O 1;>:04 A <5AB=K< 
0=5AB5B8:>< 

 

�AJ<;<BAA4S 4A9EF9;<S 

�N10O @0=0 (A2O70==0O A B@02<>9 8;8 E8@C@3859) 8;8 B:0=L <>65B 1KBL 8=D8;LB@8@>20=0 
<5AB=K<8 0=5AB5B8:0<8. !0?@8<5@, ?@8 F5;8>B><88 ?5@54 >20@8>38AB5@M:B><859 2A5 A;>8 
(<KH5G=K9, ?>4:>6=K9, ?>4:>6=K9 68@) <>3CB 1KBL 8=D8;LB@8@>20=K ?> 2A59 4;8=5 >158E 
AB>@>= @0=K (8=F878>==0O 0=5AB578O). �C?820:08= (2 <3/:3) 8;8 ;84>:08= (5 <3/:3) <>6=> 
8A?>;L7>20BL C :>H5: 8 A>10:. "1J5< 8=J5:F88 <>65B 1KBL C25;8G5= 70 AG5B 4>102;5=8O 
AB5@8;L=>3> @0AB2>@0. &0:>9 A?>A>1 ?>72>;O5B >15A?5G8BL 4>AB0B>G=K9 >1J5< @0AB2>@0 
<5AB=>3> 0=5AB5B8:0 4;O 8=J5:F88, =0A:>;L:> =5>1E>48<> (=> 157 C25;8G5=8O 4>7K). 
�;>10;L=K9 �><8B5B WSAVA ?> 1>;8 >?C1;8:>20; :@0B:89 >17>@ ?> MB>9 B5<5 (Steagall et al. 

2020b). 

�=D8;LB@0F8O 2K?>;=O5BAO A 8A?>;L7>20=85< B5E=8:8 ?@>42865=8O 83;K, ?@8 :>B>@>9 83;C 
22>4OB 2 B:0=8, 8 ?>A;5 0A?8@0F88, GB>1K C1548BLAO, GB> 83;0 =5 =0E>48BAO 2 :@>25=>A=>< 
A>AC45, 83;C ?>AB5?5==> 872;5:0NB, >4=>2@5<5==> 8=J5F8@CO <5AB=K9 0=5AB5B8: 
(https://www.youtube.com/watch?v=43Km46WJ2zI). 

�AGFD<F9EF<>G?SDAB9 66989A<9  

�=CB@8B5AB8:C;O@=0O 1;>:040 2K?>;=O5BAO C A>10: 8 :>H5: ?>4 >1I59 0=5AB57859 8 <>65B 
>15A?5G8BL ?>A;5>?5@0F8>==CN 0=0;L3578N, A=878BL ?>B@51=>AB8 2 8=30;OF8>==KE 
0=5AB5B8:0E 8 >B25B A8<?0B8G5A:>9 =5@2=>9 A8AB5<K =0 E8@C@38G5A:>5 2<5H0B5;LAB2>. 
�84>:08= 8;8 1C?820:08= (0,2-0,3 <;/AB>@>=0 C :>H5:; 0,5-1 <;/AB>@>=0 C A>10:) 22>4OB 2 
?0@5=E8<C A5<5==8:0. 1B8 ?@5?0@0BK @0A?@545;ONBAO ?> ;8<D0B8G5A:8< A>AC40< 8 
45A5=A818;878@CNB A5<O?@>2>4 (@8A. 32). �=F878>==0O 1;>:040 <>65B 1KBL 2K?>;=5=0 4;O 
45A5=A818;870F88 :>68 (https://www.youtube.com/watch?v=VHfqoUPse-c). 

 

 !5>1E>48<> 8A?>;L7>20BL AB5@8;L=K5 <5B>4K. �0 8A:;NG5=85< AB><0B>;>38G5A:8E 
1;>:04, 2 >1;0AB8 8=J5:F88 A;54C5B C40;8BL H5@ABL 8 0A5?B8G5A:8 ?>43>B>28BL. 

 $0AAG8B09B5 157>?0A=CN <0:A8<0;L=CN 4>7C 8 =5 ?@52KH09B5 MBC 4>7C. �A;8 4;O 1>;55 
H8@>:>3> @0A?@545;5=8O ?@5?0@0B0 2 B:0=OE B@51C5BAO 1>;LH89 >1J5<, B> @07102LB5 
<5AB=K9 0=5AB5B8: E;>@84>< =0B@8O. 

 �A?>;L7C9B5 83;K 8 H?@8FK A>>B25BAB2CNI53> @07<5@0. &0:>9 2K1>@ ?>72>;8B A25AB8 
: <8=8<C<C B@02<C B:0=59 2> 2@5<O 8=J5:F88, 0 8A?>;L7>20=85 H?@8F0 
A>>B25BAB2CNI53> @07<5@0 >15A?5G8B B>G=>5 4>78@>20=85. 

 �715309B5 =5?@54=0<5@5==>9 2=CB@8A>AC48AB>9 8=J5:F88, 4;O MB>3> 2K?>;=O9B5 
0A?8@0F8N, GB>1K ?@>25@8BL, =5 ?>O28;0AL ;8 :@>2L, ?5@54 22545=85< ?@5?0@0B0. 

https://www.youtube.com/watch?v=43Km46WJ2zI
https://www.youtube.com/watch?v=VHfqoUPse-c
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$<EGAB> 32.  
�=B@0B5AB8:C;O@=0O 1;>:040. �3;C 22>4OB 2 F5=B@ A5<5==8:0 8 8=J5F8@CNB ;84>:08=. 

#@81;878B5;L=> 0,1-0,25 <; <5AB=>3> 0=5AB5B8:0 22>4OB 2 :064K9 87 A5<5==8:>2 2 7028A8<>AB8 
>B @07<5@0 :>B0 (:>B5=>: 2 A@02=5=88 A> 27@>A;K< :>B><). #>A;5 22545=8O ?@5?0@0B0 A5<5==8: 
C?;>B=O5BAO. �;;NAB@0F8O >B 1;8A  0:�@53>@ )0@259 (Alice MacGregor Harvey). 

*<D>G?SDA4S 5?B>48 

«*8@:C;O@=0O 1;>:040» <>65B 1KBL 2K?>;=5=0 =0 48AB0;L=KE CG0AB:0E :>=5G=>AB8 8;8 E2>AB0, 
=0?@8<5@, A 8A?>;L7>20=85< ;84>:08=0 8;8 1C?820:08=0. �;O B0:>9 1;>:04K =5;L7O 
8A?>;L7>20BL @0AB2>@K <5AB=KE 0=5AB5B8:>2 A 04@5=0;8=>< (M?8=5D@8=><). &5E=8:0 A>AB>8B 2 
?>4:>6=>9 8=D8;LB@0F88 2>:@C3 :>=5G=>AB8 4;O 45A5=A818;870F88 ?>25@E=>AB=KE A5=A>@=KE 
=5@2>2 8 25B259, 48AB0;L=KE <5ABC 2K?>;=5=8O 1;>:04K (@8A. 33 8 34). 
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$<EGAB> 33.  
�;;NAB@0F8O F8@:C;O@=>9 1;>:04K 3@C4=>9 :>=5G=>AB8 A>10:8. #>4:>6=0O :;5BG0B:0 2>:@C3 
:>=5G=>AB8 8=D8;LB@8@C5BAO ?@5?0@0B>< 4;O <5AB=>9 0=5AB5788. �3;C 22>4OB 2 ?>4:>6=CN 
:;5BG0B:C ?0@0;;5;L=> :>65. #>A;5 0A?8@0F88 ?@8 >BACBAB288 :@>28 2 H?@8F5 ?@5?0@0B 4;O 
<5AB=>9 0=5AB5788 22>4OB >4=>2@5<5==> A <54;5==K< 872;5G5=85< 83;K. 1B0 ?@>F54C@0 
?>2B>@O5BAO 4> B5E ?>@, ?>:0 ?@5?0@0B 4;O <5AB=>9 0=5AB5788 =5 1C45B 22545= ?> 2A59 >:@C6=>AB8 
:>=5G=>AB8. &5E=8:0 0=0;>38G=0 2K?>;=5=8N 8=F878>==>9 ;8=59=>9 1;>:04K. �;;NAB@0F8O >B 
1;8A  0:�@53>@ )0@259 (Alice MacGregor Harvey). 

 

 

$<EGAB> 34.  
#@8<5@ F8@:C;O@=>9 1;>:04K, 2K?>;=O5<>9 4;O 0<?CB0F88 E2>AB0 C A>10:8. (>B> 87 ;8G=>3> 
0@E820 ,59;K $>15@BA>= (Sheilah Robertson). 
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�AFD4C9D<FBA94?PAO= 5?B> 

�=B@>?5@8B>=50;L=0O 0=0;L3578O O2;O5BAO ?>;57=K< 4>?>;=5=85< : 4@C38< 2840< 0=0;L35788 
?>A;5 >?5@0F89 =0 1@NH=>9 ?>;>AB8 8 A2O70==>9 A =8<8 1>;8, >A>15==> 2 CA;>28OE 
=54>ABC?=>AB8 >?8>84>2 (Steagall et al. 2020b).  5B>4 A;54C5B 8A?>;L7>20BL C ?0F85=B>2, 
=0E>4OI8EAO ?>4 >1I59 0=5AB57859 2> 871560=85 @20=KE @0=, ?5@D>@0F88 >@30=>2 1@NH=>9 
?>;>AB8 8 ?5@8B>=8B0, A 8A?>;L7>20=85< 1C?820:08=0 (2 <3/:3 C :>H5: 8;8 A>10:).  5B>4 
8=B@0?5@8B>=50;L=>9 0=0;L35788 >15A?5G8205B 0=0;L3578N @0==53> ?>A;5>?5@0F8>==>3> MB0?0, 
=> =5 C<5=LH05B A8<?0B8G5A:89 >B25B 8 =5 >15A?5G8205B 8=B@0>?5@0F8>==>9 0=5AB5788 
2=CB@5==8E >@30=>2. 

�;O C25;8G5=8O >1J5<0 8=B@0?5@8B>=50;L=>9 8=J5:F88 ?@5?0@0B <>65B 1KBL @07102;5= 
D878>;>38G5A:8< @0AB2>@>< 2 @02=KE >1J5<=KE G0ABOE. 1B>B @0AB2>@ <>65B 1KBL 22545= 
=5?>A@54AB25==> 2> 2=CB@8?5@8B>=50;L=>5 ?@>AB@0=AB2> A>10:5 8;8 :>H:5 4> 
>20@8>38AB5@M:B><88 8;8 4> 70:@KB8O 1@NH=>9 ?>;>AB8 ?>A;5 4803=>AB8G5A:>9 >?5@0F88 =0 
1@NH=>9 ?>;>AB8. &@51C5BAO 0A5?B8G5A:0O B5E=8:0 
(https://www.youtube.com/watch?v=eLa1UxWboh0). 

3.6 "(&��0 "�"��+�%��� #$"*��'$/ 

#@>F54C@K, ?@>2>48<K5 =0 3;070E, 25:0E 8 >:@C60NI8E B:0=OE, <>3CB 1KBL A2O70=K A 
;53:>9 8;8 A8;L=>9 1>;LN. � A>60;5=8N, > 3;07=>9 1>;8 C <5;:8E 682>B=KE 8725AB=> <0;>. 
!5>1E>48<K 8AA;54>20=8O ?>2545=8O, 2K720==>3> 1>;LN, 8 B@51>20=89 : 0=0;L35788 C MB8E 
?0F85=B>2 A :;8=8G5A:>9 8;8 E8@C@38G5A:>9 >DB0;L<>;>38G5A:>9 1>;LN. 

�>=JN=:B820 8 @>3>28F0 <>3CB 1KBL 45A5=A818;878@>20=K ?CB5< B>?8:0;L=>3> ?@8<5=5=8O 
0=5AB578@CNI8E :0?5;L <5AB=>3> 459AB28O (?@>:A8<5B0:08=, B5B@0:08=, ?@>?0@0:08=). 
�>;8G5AB2> 8=AB8;;OF89 4>;6=> 1KBL >3@0=8G5=>, ?>A:>;L:C ?>2B>@=>5 ?@8<5=5=85, 
>A>15==> B5B@0:08=0, <>65B 2K7K20BL M?8B5;80;L=K9 8;8 AB@><0;L=K9 :5@0B8B (Giuliano 
2008). &>?8:0;L=K5 0=5AB5B8:8 <5AB=>3> 459AB28O 8<5NB ?@>4>;68B5;L=>ABL 459AB28O 
?@81;878B5;L=> 15 <8=CB 8 <>3CB 1KBL ?>;57=K 4;O ?@>2545=8O >DB0;L<>;>38G5A:8E 
>A<>B@>2 8;8 1KAB@>3> C40;5=8O 8=>@>4=KE B5;. �06=>5 7=0G5=85 8<55B ?@8<5=5=85 
8A:CAAB25==>9 A;57K. 

$5B@>1C;L10@=0O 8;8 ?5@81C;L10@=0O 0=5AB578O <>65B 1KBL 2K?>;=5=0 4;O >15A?5G5=8O 
<5AB=>9 0=5AB5788 3;070 (7@8B5;L=K9 =5@2, 3;07>42830B5;L=K9 =5@2, 1;>:>2K9 =5@2, 3;07=>9 
8 25@E=5G5;NAB=>9 =5@2K, >B2>4OI89 =5@2) 2 A>G5B0=88 A >?8>840<8 8 !#�# (Shilo-

Benjamini 2019, Grubb & Lobprise 2020b). !5A:>;L:> <5B>4>2 ?>4@>1=> >?8A0=K 2 4@C3>< 
8AB>G=8:5 (Shilo-Benjamini 2019). �K;> ?>:070=>, GB> =86=5-28A>G=0O @5B@>1C;L10@=0O 
1;>:040 1C?820:08=>< 0,5% (2 <; 4;O A>10: 25A>< 4> 15 :3 8 3 <; 4;O A>10: > 15 :3; 8;8 
?@81;878B5;L=> 1 <;/10 :3) >15A?5G8205B 0=0;L3578N @0==53> ?>A;5>?5@0F8>==>3> MB0?0 
?>A;5 M=C:;50F88 C A>10: (Myrna et al. 2010). � @5B@>A?5:B82=>< 8AA;54>20=88 C A>10:, 
?@>>?5@8@>20==KE ?> ?>2>4C M=C:;50F88, >B<5G5=K 3>@074> 1>;LH85 @8A:8 
?>A;5>?5@0F8>==KE >A;>6=5=89 2 ?5@8>4 2K74>@>2;5=8O, 5A;8 1;>:040 =5 1K;0 ?@>2545=0. 
$8A: :@>2>B5G5=8O 2> 2@5<O >?5@0F88, ?>-2848<><C, =5 <5=O;AO, =57028A8<> >B B>3>, 
2K?>;=O;0AL @5B@>1C;L10@=0O 1;>:040 8;8 =5B (Bartholomew et al. 2020). #>MB><C C A>10:, 
?@>>?5@8@>20==KE ?> ?>2>4C M=C:;50F88, 40==0O B5E=8:0 =5 ?>2KH05B @8A: >A;>6=5=89. 

https://www.youtube.com/watch?v=eLa1UxWboh0
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�84>:08= (2 <3/:3 1>;NA=> A ?>A;54CNI59 �#% 25-50 <:3/:3/<8=CBC) <>65B >15A?5G8BL 
8=B@0>?5@0F8>==CN 0=0;L3578N, 0=0;>38G=CN 0=0;L35788 <>@D8=>< C A>10: ?@8 
>DB0;L<>;>38G5A:8E >?5@0B82=KE 2<5H0B5;LAB20E. &5< =5 <5=55, A;54C5B A>1;N40BL 
>AB>@>6=>ABL ?@8 A>G5B0=88 �#% ;84>:08=0 8 1;>:04K <5AB=K<8 0=5AB5B8:0<8, GB>1K 
871560BL B>:A8G5A:>3> 459AB28O. ' :>H5: 8=DC788 ;84>:08=0 A;54C5B 8A?>;L7>20BL A 
>AB>@>6=>ABLN 87-70 @8A:0 =0@CH5=89 35<>48=0<8:8 (A<. �;02C 2.5). 

%8AB5<=>5 =07=0G5=85 !#�# (70 24 G0A0 4> >?5@0F88) ?@8 ?@>2545=88 >DB0;L<>;>38G5A:8E 
?@>F54C@ >15A?5G8205B 0=0;L3578N, A=8605B @8A: @0728B8O C258B0 8 2K@01>B:C 
?@>AB03;0=48=>2 2>4O=8AB>9 2;038, :>B>@K5 O2;ONBAO ?@8G8=>9 2>A?0;5=8O 704=59 :0<5@K 
3;070. 

�=B@0- 8 ?>A;5>?5@0F8>==>5 22545=85 >?8>84>2 8/8;8 03>=8AB>2 0;LD02-04@5=>@5F5?B>@>2 
<>65B C;CGH8BL 0=0;L35B8G5A:85 MDD5:BK <5AB=KE 0=5AB5B8:>2 8 !#�#.  >@D8= 2K7K205B 
<8>7 C A>10: 8 <84@807 C :>H5:. "?8>84K (=0?@8<5@, <5B04>= 8 1C?@5=>@D8=), :>B>@K5 =5 
2K7K20NB @2>BC 8 A2O70==>5 A MB8< ?>2KH5=85 2=CB@83;07=>3> 402;5=8O (���), O2;ONBAO 
?@54?>GB8B5;L=K<8. 

#@8<5=5=85 :5B0<8=0 (0,5-1 <3/:3) 1K;> A2O70=> A ?>2KH5==K< 2=CB@83;07=K< 402;5=85< 
87-70 ?>2KH5=8O B>=CA0 M:AB@0>:C;O@=KE <KHF. )>BO ACI5AB2CNB O2=K5 284>2K5 @07;8G8O 
8 ?@>B82>@5G82K5 @57C;LB0BK, :5B0<8= A;54C5B 8A?>;L7>20BL A >AB>@>6=>ABLN C ?0F85=B>2, 
C :>B>@KE C25;8G5=85 ��� <>65B ?@825AB8 : 2K?045=8N A>45@68<>3> 3;07=>3> O1;>:0 
(=0?@8<5@, B@02<0 @>3>28FK 8;8 3;0C:><0) 8;8 ;N1>9 4@C3>9 <0=52@, :>B>@K9 <>65B 
?>B5=F80;L=> C25;8G8BL ��� (=0?@8<5@, 8A?>;L7>20=85 >H59=8:>2). #@8 8A?>;L7>20=88 
:5B0<8=0 >4=>2@5<5==> <>3CB 1KBL 22545=K 4@C385 ;5:0@AB25==K5 A@54AB20 (=0?@8<5@, 
15=7>48075?8=K, 03>=8ABK 0;LD02-04@5=>@5F5?B>@>2), 4;O C<5=LH5=8O ?>B5=F80;L=>3> 
2K720==>3> :5B0<8=>< C25;8G5=8O ���.  0;>25@>OB=>, GB> AC10=5AB5B8G5A:85 4>7K 
:5B0<8=0 (2-10 <:3/:3/<8=), 8A?>;L7C5<K5 4;O 0=0;L35788, 2K7K20NB 87<5=5=8O ���. 

�;O C<5=LH5=8O >B5:0 ?>A;5 >?5@0F88 <>6=> 8A?>;L7>20BL ?0:5BK A> ;L4><. �;O 
?>A;5>?5@0F8>==>9 0=0;L35788 =07=0G0NB !#�# (A8AB5<=> 8/8;8 <5AB=>). �010?5=B8= 
(A>10:8 8 :>H:8) 8 ?0@0F5B0<>; (0F5B0<8=>D5=) (B>;L:> A>10:8) <>3CB 1KBL @0AA<>B@5=K 2 
:0G5AB25 ?>A;5>?5@0F8>==>9 0=0;L35788 2 4><0H=8E CA;>28OE. &5< =5 <5=55, ACI5AB2C5B 
<0;> 4>:070B5;LAB2 2 ?>445@6:C MB8E <5B>4>2 ;5G5=8O. &@0<04>; =5 >15A?5G8205B 
0=0;L3578N C A>10: ?>A;5 M=C:;50F88 8 =5 4>;65= 8A?>;L7>20BLAO C MB8E ?0F85=B>2 (Delgado 

et al.2014). #0F85=BK 4>;6=K ?>;CG0BL 8A:CAAB25==CN A;57C 2 B5G5=85 1-3 4=59 ?>A;5 
>?5@0F88, B0: :0: >1I0O 0=5AB578O 8 >?8>84K A=860NB 2K@01>B:C A;57. 

3.7 %&" �&"�"��+�%��� #$"&"�"�/ 

�01>;520=8O ?>;>AB8 @B0 G0AB> A>?@>2>640NBAO 1>;LN 8 2>A?0;5=85<. �=0;L35B8G5A:89 ?;0= 
4>;65= 1KBL A>AB02;5= 4;O ?5@8>?5@0F8>==>3> ?5@8>40 8 4;O ?>A;54CNI8E =5A:>;L:8E 4=59 
?>A;5 2K?8A:8 87 1>;L=8FK (B01;8F0 25). %<. B01;8FK 2 3;020E 2.2, 2.3, 2.4 8 2.5 4;O :>=:@5B=KE 
4>7 ;5:0@AB25==>3> A@54AB20 4;O :064>3> 2840. �K1>@ ?5@8>?5@0F8>==>3> >?8>840 (=0?@8<5@, 
384@><>@D>=0, <5B04>=0, <>@D8=0, 1CB>@D0=>;0 8;8 1C?@5=>@D8=0) 1C45B 7028A5BL >B BO65AB8 
1>;8. �>340 B@51C5BAO M:AB@0:F8O 7C1>2, A;54C5B 8A?>;L7>20BL <5AB=K5 <5B>4K 0=5AB5788 (A<. 

�;02C 2.5 8 �;>10;L=K5 @5:><5=40F88 WSAVA ?> AB><0B>;>388), 2:;NG0O 1;>:8 
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 !#�# (5A;8 =5 
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2 24 G0A0 ?@8 22545=88 
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  O3:0O ?8I0  
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�0@80=BK ?@5?0@0B>2: ‡ 
 !#�# (?@8 >BACBAB288 
?@>B82>?>:070=89, A 
8=B5@20;>< 24 G0A0 
?>A;5 22545=8O 
?@54>?5@0F8>==>9 
4>7K) =0 ?@>BO65=88 
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!5<548:0<5=B>7=K5 
20@80=BK: 
  O3:0O ?8I0  
�01>B;82>5 >B=>H5=85 

&> 65, GB> 8 
?@>B>:>; 157 
:>=B@>;8@C5<KE 
?@5?0@0B>2 

2/2 3 2=CB@825==K9, !#�# 3 =5AB5@>84=K9 ?@>B82>2>A?0;8B5;L=K9 ?@5?0@0B, RUMM 3 1;>:040 ;CG52>3>, 
;>:B52>3>, A@548==>3> 8 :>6=>-<KH5G=>3> =5@2>2 
  �A?>;L7>20=85 <5B>4>2 <5AB=>9 0=5AB5788, !#�#, 2=CB@825==KE 1>;NA>2 8;8 8=DC789 8 =5<548:0<5=B>7=>9 
B5@0?88 ?@8>1@5B05B :@8B8G5A:>5 7=0G5=85, :>340 =54>ABC?=K >?8>84K. 
‡ �=J5:F8>==K9 B@0<04>; (B>;L:> :>H:8) <>6=> 22>48BL 2<5AB> >?8>840. 
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3.8 !�"&�"�!�3 #" "-0 � �!&�!%��!�3 &�$�#�3 

&@02<8@>20==K< 8;8 1>;L=K< 682>B=K< B@51C5BAO 0=0;L3578O ?@8 A>AB>O=8OE, 
A>?@>2>640NI8EAO 1>;LN, 0 B0:65 ?@8 ?@>2545=88 4803=>AB8G5A:8E 8 M:AB@5==KE ?@>F54C@. 
�;03>40@O 157>?0A=>AB8 >?8>84K O2;ONBAO >A=>2>9 M:AB@5==>9 0=0;L35788 2 >B45;5=8OE 
8=B5=A82=>9 B5@0?88 ("�&), 8 1>;LH8=AB2> 87 =8E B0:65 >15A?5G820NB =5:>B>@CN AB5?5=L 
A540F88, GB> <>65B >1;53G8BL D8:A0F8N 2> 2@5<O ?@>2545=8O ?@>F54C@ 8 4803=>AB8:8 
(3;020 2.2). "15A?5G5=85 25=>7=>3> 4>ABC?0 4>;6=> 1KBL ?@>2545=> 2 :@0BG09H85 A@>:8 :0: 
4;O 2>A?>;=5=8O 45D8F8B0 >1J5<0, B0: 8 4;O B8B@>20=8O 4>?>;=8B5;L=KE A@54AB2 0=0;L35788 
8 A540F88 (Dyson 2008, Hansen 2008, Tainter 2012). 

� F5;>< A;54C5B >B4020BL ?@54?>GB5=85 >?8>840< :>@>B:>3> 459AB28O, MB8 ?@5?0@0BK B8B@CNB 
4> MDD5:B82=>9 4>7K, =0G8=0O A 4>7K 10-20% >B @5:><5=4C5<>9, ?>AB5?5==> C25;8G820O 4> 
?>;CG5=8O ?>;>68B5;L=>3> >B25B0 (B> 5ABL >1;53G5=8O 1>;8), ?@8 MB>< ?>1>G=K5 MDD5:BK 
<8=8<0;L=K. #>A;5 MB>3> <>6=> =0G0BL �#% 8 ?@>2>48BL :>@@5:F8N ?> <5@5 AB018;870F88 
A>AB>O=8O ?0F85=B0 =0 D>=5 @53C;O@=>9 >F5=:8. 

�=B03>=8ABK NMDA, B0:85 :0: :5B0<8=, <>3CB ?@54>B2@0I0BL 8;8 CAB@0=OBL F5=B@0;L=CN 
A5=A818;870F8N, >A>15==> 2 A;CG0OE 8=20782=>9 8 A8;L=>9 1>;8, 2:;NG0NI59 
=59@>?0B8G5A:89 :><?>=5=B. �=DC788 :5B0<8=0 (5-10 <:3/:3/<8= ?>A;5 1>;NA0 0,2-0,3 <3/:3 
2/2) <>3CB 1KBL =0G0BK >4=>2@5<5==> 8;8 ?>A;5 >?8>84=>9 B5@0?88. #@5?0@0B A;54C5B 22>48BL 
2 2845 8=DC788, ?>A:>;L:C 1>;NAK 8<5NB :>@>B:>5 459AB285 8 A 1>;LH59 25@>OB=>ABLN 
2K7K20NB 87<5=5=8O ?>2545=8O. ' A>10: 8 :>H5: B0:65 <>65B 1KBL =07=0G5=> 2=CB@825==>5 
22545=85 ;84>:08=0 (=03@C7>G=0O 4>70 8 8=DC78O), >4=0:> C :>H5: 8=DC78N ;84>:08=0 A;54C5B 
?@>2>48BL >AB>@>6=> 2 A2O78 A @8A:>< @0728B8O 35<>48=0<8G5A:8E =0@CH5=89 (A<. 3;02C 2,5). 
%:>@>ABL �#% A;54C5B :>@@5:B8@>20BL ?> @57C;LB0B0< >F5=:8 1>;8, A?>A>1=>AB8 ?0F85=B0 
@5038@>20BL =0 1>;L 8 ?5@5=>A8BL 55, =0?@8<5@, A:>@>ABL <>65B 1KBL C25;8G5=0 ?@8 ?@>@K2=>9 
1>;8 8 A=865=0, 5A;8 ?0F85=B ?>3@C605BAO 2 A>AB>O=85 3;C1>:>9 A540F88 8 53> B@C4=> 
?@>1C48BL. 

!#�# <>3CB 1KBL ?>;57=K 2 A8BC0F8OE >:070=8O M:AB@5==>9 ?><>I8 8 8=B5=A82=>9 B5@0?88, 
=> 8E =5 A;54C5B ?@8<5=OBL 4> AB018;870F88 >1J5<0, A>AB>O=8O A5@45G=>-A>AC48AB>9 A8AB5<K 
8 2>AAB0=>2;5=8O DC=:F88 ?>G5:, 0 B0:65 ?@8 =0;8G88 701>;520=89 65;C4>G=>-:8H5G=>3> 
B@0:B0. #@8 >BACBAB288 ?@>B82>?>:070=89 ?@>B82>2>A?0;8B5;L=K5 MDD5:BK !#�# <>3CB 1KBL 
?>;57=K 4;O 1;>:8@>20=8O 2B>@8G=KE MDD5:B>2 :0A:040 2KA2>1>645=8O <5480B>@>2 
2>A?0;5=8O (Monteiro-Steagall et al. 2013). �=0;>38G=>, =87:85 4>7K 03>=8AB>2 0;LD02-
04@5=>@5F5?B>@>2 (45:A<545B><848=, <545B><848=) <>3CB AB0BL :><?>=5=B>< 
<C;LB8<>40;L=>9 0=0;L35788 8 >15A?5G8BL A540F8N 8 <KH5G=>5 @0AA;01;5=85 (3;020 2.4). 

#@>D8;0:B8:0 AB@5AA0, CAB@0=5=85 AB@0E0 8 B@52>38 B0:65 O2;ONBAO 206=K<8 D0:B>@0<8 
;5G5=8O ?0F85=B>2, =0E>4OI8EAO 2 :@8B8G5A:8E A>AB>O=8OE 2 CA;>28OE 3>A?8B0;870F88, 8 MB8 
7040G8 <>3CB 1KBL @5H5=K A ?><>ILN <548:0<5=B>7=>9 B5@0?88 (=0?@8<5@, B@07>4>=, 
0F5?@><078= 8;8 3010?5=B8=), 701>B;82>3> >1@0I5=8O 8 A>740=8O CA;>289 A>45@60=8O, 
<8=8<878@CNI8E AB@5AA (Lefman & Prittie 2019). 
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$9EGDEO 

�0;L:C;OB>@ �#% 4>ABC?5= =0 A09B5  564C=0@>4=>9 25B5@8=0@=>9 0:045<88 ;5G5=8O 1>;8: 
https://ivapm.org/professionals/cri-calculator/ 

3.9 ���!�+�%��3 �"�0 

&5@<8= «:;8=8G5A:0O 1>;L» >E20BK205B A>AB>O=8O, 2 ?5@2CN >G5@54L =5 A2O70==K5 A 
E8@C@38G5A:8< 2<5H0B5;LAB2>< 8;8 B@02<>9. �8AF5@0;L=0O 1>;L 2 1@NH=>9, B07>2>9 8 
3@C4=>9 >1;0AB8 2>7=8:05B ?@8 A>AB>O=8OE, A2O70==KE A @0ABO65=85< 8/8;8 2>A?0;5=85< 
?>;KE >@30=>2, 8H5<859, B@><1>7>< ;53:8E, >AB@K< C25;8G5=85< ?;>B=KE >@30=>2, 
A>?@>2>640NI8<AO @0ABO65=85< :0?AC;K 8 2>A?0;5=85< ;N1>3> 4@C3>3> >@30=0 (=0?@8<5@, 
?0=:@50B8B, >AB@>5 ?>2@5645=85 ?>G5:, ?=52<>=8O/?;52@8B). �8AF5@0;L=0O 1>;L, :0: ?@028;>, 
1K205B 48DDC7=>9 8 B@C4=> ;>:0;87C5<>9. *5;LN B5@0?88 O2;O5BAO ;5G5=85 >A=>2=>9 
:;8=8G5A:>9 ?@>1;5<K, => G0AB> 4> ?>AB0=>2:8 >:>=G0B5;L=>3> 4803=>70 8 2> 2@5<O ;5G5=8O 
B@51CNBAO 0=0;L35B8:8 (B01;8F0 26). 

�>?>;=8B5;L=0O B5@0?8O <>65B 8A?>;L7>20BLAO =0 :064>< C@>2=5 1>;8 ?@8 =0;8G88 
?>:070=89: 

 #@8 =0;8G88 @2>BK 8 B>H=>BK ?>:070=> =07=0G5=85 ?@>B82>@2>B=KE ?@5?0@0B>2 8 
A@54AB2 >B B>H=>BK. 

 �:C?C=:BC@0 <>65B 1KBL ?>;57=0 ?@8 1>;8, 2 G0AB=>AB8, 65;C4>G=>-:8H5G=>3> B@0:B0 
8 ?@8 <>G58A?CA:0=88. �:C?C=:BC@0 B0:65 <>65B 1KBL 8A?>;L7>20=0 ?@8 @2>B5 (Wright 

2019). 

 #@8 =0;8G88 ?>:070=89 @5:><5=4C5BAO <548F8=A:89 <0AA06, E>;>4>B5@0?8O 8 B5?;K5 
:><?@5AAK. 

 ';CGH5=85 >:@C60NI59 >1AB0=>2:8 4;O A=865=8O AB@5AA0 8 B@52>38. �>H:0< <>65B 
1KBL ?>;57=0 B5@0?8O D5@><>=0<8 (Kronen et al. 2006) 

&45?<J4 26. �0@80=BK ;5G5=8O A8;L=>9, C<5@5==>9 8 ;53:>9 :;8=8G5A:>9 1>;8 

&S:9EFP 5B?<  �4D<4AFO ?9K9A<S 
%8;L=0O 1>;L  � 03>=8ABK >?8>84=KE @5F5?B>@>2 <>3CB B8B@>20BLAO 4> ?>O2;5=8O 

:;8=8G5A:8E ?@87=0:>2 (�;020 2.2); @5:><5=4C5BAO 871530BL >?8>84>2, 
2K7K20NI8E @2>BC (B.5. <>@D8=0 8;8 384@><>@D8=0). $5:><5=4>20=K 8=DC788 
>?8>84>2. 

 ' 35<>48=0<8G5A:8 AB018;L=KE ?0F85=B>2 A>G5B0=85 !#�# (3;020 2.3) 8 
>?8>84=>9 B5@0?88 <>6=> 8A?>;L7>20BL ?@8 >BACBAB288 ?@>B82>?>:070=89. 

  5B>4K ;>:>-@538>=0;L=>9 0=5AB5788 (3;020 3.5). 
 �5B0<8= (3;020 2.7) 8/8;8 ;84>:08= 2 2845 �#% (3;020 2.5). ' :>H5: 8=DC78N 
;84>:08=0 A;54C5B ?@>2>48BL >AB>@>6=> 2 A2O78 A @8A:>< @0728B8O 
35<>48=0<8G5A:8E =0@CH5=89. 

 �=CB@8?;52@0;L=K5 8 2=CB@81@NH8==K5 (Steagall et al., 2020) 1;>:04K 4;O 
;5G5=8O A><0B8G5A:>9 8 28AF5@0;L=>9 1>;8 A>>B25BAB25==>. 

'<5@5==0O 1>;L  � 03>=8ABK >?8>84=KE @5F5?B>@>2 :0: >?8A0=> 4;O A8;L=>9 1>;8. +0ABK5 2/< 
8;8 ?/: 8=J5:F88 1>;57=5==K 8 2K7K20NB AB@5AA, 8 8E A;54C5B 871530BL, :>340 
MB> 2>7<>6=>, ?>MB><C @5:><5=4>20=0 CAB0=>2:0 :0B5B5@0 4;O 2=CB@825==KE 
8=J5:F89. 

 ' 35<>48=0<8G5A:8 AB018;L=KE ?0F85=B>2 A>G5B0=85 !#�# 8 >?8>84=>9 
B5@0?88 <>6=> 8A?>;L7>20BL ?@8 >BACBAB288 ?@>B82>?>:070=89. 

https://ivapm.org/professionals/cri-calculator/
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 �5B0<8= (3;020 2.7) 8/8;8 ;84>:08= 2 2845 �#% (3;020 2.5). ' :>H5: 8=DC78N 
;84>:08=0 A;54C5B ?@>2>48BL >AB>@>6=> 2 A2O78 A @8A:>< @0728B8O 
35<>48=0<8G5A:8E =0@CH5=89. 

  >65B 1KBL 8A?>;L7>20= 1C?@5=>@D8=, >A>15==> 2 A>AB025 <C;LB8<>40;L=>9 
0=0;L35788 8 4;O :>=B@>;O 1>;8 (3;020 2.2). 

�>;L >B ;53:>9 4> 
C<5@5==>9  
(C 0<1C;0B>@=KE 8;8 
3>A?8B0;878@>20==KE 
?0F85=B>2) 

 !#�# 2K1>@0 (?@8 >BACBAB288 ?@>B82>?>:070=89) ± 1C?@5=>@D8= (>@0;L=>5 
B@0=A<C:>70;L=>5 22545=85 ?>4E>48B 4;O 4><0H=8E CA;>289). 

 �010?5=B8= 10 <3/:3 ?/> :064K5 8 G0A>2 4;O A>10: 8;8 :064K5 12 G0A>2 4;O 
:>H5: <>65B 1KBL ?>;575=, E>BO 8<55BAO <0;> >?C1;8:>20==KE <0B5@80;>2, 
:>B>@K5 1K >1>A=>2K20;8 F5;5A>>1@07=>ABL 53> ?@8<5=5=8O ?@8 >AB@>9 1>;8. 
�010?5=B8=>84K ;CGH5 22>48BL ?@8 E@>=8G5A:>9 :;8=8G5A:>9 1>;8 A 
=59@>?0B8G5A:8< :><?>=5=B>< 5AB5AB25==>3> ?@>8AE>645=8O.  >65B 
=01;N40BLAO A540B82=K9 MDD5:B. �;O ?0F85=B>2 A ?>G5G=>9 =54>AB0B>G=>ABLN 
4>7K A;54C5B :>@@5:B8@>20BL. 

 $0AB2>@K 4;O ?@><K20=8O @>B>2>9 ?>;>AB8 4;O >1;53G5=8O 1>;8 ?@8 <C:>78B5 
?>;>AB8 @B0 (3;020 3.14). "AB>@>6=> A?>;>A=8B5 8;8 ?@><>9B5 ?>;>ABL @B0 A 
?><>ILN H?@8F0, A>45@60I53> >48= ?@5?0@0B 87 =865?5@5G8A;5==KE: 
o �84>:08= 2% 2O7:89 @0AB2>@, A<5H0==K9 2 A>>B=>H5=88 1:1:1 A 
384@>:A84>< <03=8O/0;N<8=8O 8 48D5=384@0<8=><: <0:A8<0;L=0O 4>70 0,4 
<;/:3 :064K5 8 G0A>2 (De Lorimier and Fan, 2005, Shanan et al., 2017). 

o �5;5=K< G05< <>6=> ?@><K20BL @>B>2CN ?>;>ABL 8;8 @0=K (Liao et al., 

2021). 

3.10 �"�0 ' #����&$�+�%��) #�*��!&"� 

�AA;54>20=8O, ?@>2545==K5 C =>2>@>645==KE 45B59, ?>:070;8, GB> 2 >BACBAB285 0=5AB5788 8;8 
0=0;L35788 (=0?@8<5@, 2> 2@5<O >1@570=8O), 87<5=5==0O GC2AB28B5;L=>ABL : 1>;8 C25;8G8205BAO 
?@8 ?>A;54CNI8E 1>;57=5==KE ?5@56820=8OE (=0?@8<5@, ?@8 20:F8=0F88) ?> A@02=5=8N A 
B5<8, :B> ?>;CG0; 0=0;L3578N (Taddio et al. 1997). &0:65 2>7=8:05B ?>2KH5==0O 
2>A?@88<G82>ABL : AB@5AA>2K< @0AAB@>9AB20< 8 B@52>35 2> 27@>A;>< 2>7@0AB5. 1B> 3>2>@8B > 
B><, GB> C <;045=F52 A>E@0=O5BAO «?0<OBL» > 1>;57=5==>< >?KB5 A ?>A;54CNI8< 87<5=5==K< 
>B25B>< =0 1>;57=5==K9 AB8<C;. 1B8 O2;5=8O B0:65 2AB@5G0NBAO C 682>B=KE (Anand et al. 1999). 

&>, GB> C65 8725AB=> > 1>;8 8 55 ;5G5=88 C =>2>@>645==KE 45B59, <>65B 1KBL ?@8<5=5=> : 
682>B=K< (Lee 2002). 

� @C:>2>4AB25 ?> MB0?0< 687=8, @07@01>B0==>< �<5@8:0=A:>9 0AA>F80F859 ?@0:B8:CNI8E 
2@0G59 D5;8=>;>3>2 8 �<5@8:0=A:>9 0AA>F80F859 25B5@8=0@=KE :;8=8:, =5402=> 1K;0 
C?@>I5=0 B5@<8=>;>38O 4;O @07=KE MB0?>2 687=8. �>7@0AB=K5 :0B53>@88 2 =0AB>OI55 2@5<O 
?>4@0745;5=K =0 A;54CNI85: :>B5=>: (>B @>645=8O 4> 1 3>40), <>;>4>5 27@>A;>5 682>B=>5 (13
6 ;5B), 7@5;>5 27@>A;>5 682>B=>5 (6310 ;5B) 8 ?>68;>5 682>B=>5 (10 ;5B 8 AB0@H5) (Quimby et 

al. 2021). #@>4>;68B5;L=>ABL 687=8 A>10: @07=KE ?>@>4 <>65B 20@L8@>20BL, >4=0:> 
0=0;>38G=>5 AB048@>20=85 B0:65 <>65B 8A?>;L7>20=> 4;O 682>B=KE MB>3> 2840. &5< =5 <5=55, 
?>-?@56=5<C ?@85<;5<> @0AA<0B@820BL :>BOB 8;8 I5=:>2 4> 12 =545;L :0: ?5480B@8G5A:8E 
?0F85=B>2. 

%CI5AB2C5B B5=45=F8O >AB>@>6=>3> >B=>H5=8O : 22545=8N 0=0;L35B8G5A:8E ?@5?0@0B>2 
<>;>4K< 682>B=K< 87-70 G0AB> C?><8=05<>9 «A=865==>9 A?>A>1=>AB8 : <5B01>;87<C ;5:0@AB2 
8 ?>2KH5==><C @8A:C ?5@54>78@>2:8». � B> 65 2@5<O <0;> >?C1;8:>20==KE 8AA;54>20=89 C 
I5=:>2 8;8 :>BOB, 8 :;8=8F8ABK AB0;:820NBAO A ?>B5=F80;L=>9 ?@>1;5<>9 ?@8 ?@8=OB88 
@5H5=89, 0 ?>41>@ 4>78@>2>: >AB05BAO A;>6=>9 7040G59 (Ku & Smith 2015). ' <>;>4KE 
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682>B=KE, ?> A@02=5=8N A> 27@>A;K<8, :;8@5=A <=>38E ;5:0@AB25==KE ?@5?0@0B>2 A=865= ?> 
@O4C ?@8G8=: 

 %>45@60=85 2>4K 2 >@30=87<5 2KH5 8, A>>B25BAB25==>, >1J5< @0A?@545;5=8O 1>;LH5 
 +0ABL <0AAK B5;0, :>B>@0O A>AB>8B 87 2KA>:> ?5@DC78@>20==KE B:0=59, 2KH5 
 �;O <>;>4KE 682>B=KE E0@0:B5@=> =5?>;=>5 A>7@520=85 D5@<5=B=KE A8AB5< ?5G5=8 

 %=865=0 A:>@>ABL :;C1>G:>2>9 D8;LB@0F88 8 ?>G5G=>9 M:A:@5F88 

!0 @0==8E AB048OE 687=8 35?0B>@5=0;L=0O A8AB5<0 ?@>4>;605B @0728B85; MB> <>65B 25AB8 : 
A=865=8N <5B01>;87<0 8 M:A:@5F88, ?>MB><C <>65B ?>B@51>20BLAO :>@@5:F8O 4>78@>2>: 8 
8=B5@20;>2 ?@85<0 ?@5?0@0B>2. �5:0@AB25==K5 A@54AB20, :>B>@K5 459AB2CNB 2 *!% (=0?@8<5@, 
>?8>84K, A540B82=K5 A@54AB20, B@0=:28;870B>@K, 0=5AB5B8:8), <>3CB 4>AB830BL 1>;55 2KA>:>9 
:>=F5=B@0F88 2 <>735 =>2>@>645==KE 87-70 >B;8G89 35<0B>M=F5D0;8G5A:>3> 10@L5@0 8 
=57@5;>AB8 MDD;N:A=KE B@0=A?>@B=KE A8AB5< (Ku & Smith 2015). 

"C<B<8O 

�;O >1571>;820=8O =5>=0B0;L=KE I5=:>2 (0-2 =545;8) ?> A@02=5=8N A 5-=545;L=K<8 I5=:0<8 
=5>1E>48<K 1>;55 =87:85 4>7K D5=B0=8;0 8 <>@D8=0 (Luks et al. 1998). -5=:8 8 :>BOB0 B0:65 
1>;55 GC2AB28B5;L=K : A540B82=K< 8 @5A?8@0B>@=>-45?@5AA>@=K< MDD5:B0< <>@D8=0, G5< 
27@>A;K5. (5=B0=8; <>65B 1KBL 1>;55 ?>4E>4OI8< >?8>84>< 2 ?5480B@88; => ?>A:>;L:C MB> 
?@5?0@0B :>@>B:>3> 459AB28O, =5>1E>48<K =5?@5@K2=K9 2=CB@825==K9 4>ABC? 8 B8B@>20=85 
(Luks et al. 1998). �;LB5@=0B82>9 <>65B 1KBL 1C?@5=>@D8=, 8 53> ?@8<5=5=85 A2O70=> A 
<8=8<0;L=K< C3=5B5=85< 4KE0=8O. #@>4>;68B5;L=>ABL 8 2K@065==>ABL B5@<8G5A:>9 
0=B8=>F8F5?F88 ?>A;5 22545=8O 384@><>@D>=0 C :>H5: 2 2>7@0AB5 6 <5AOF52 ?> A@02=5=8N A 
:>H:0<8 9 8 12 <5AOF52 1K;0 :>@>G5 8 =865 A>>B25BAB25==>. (Simon et al. 2019). � :064>< 
A;CG05 4>78@>20=85 4>;6=> >?@545;OBLAO :;8=8G5A:8< >B25B>< =0 ;5G5=85. �59AB285 >?8>84>2 
<>65B 1KBL @525@A8@>20=> B8B@>20=85< =0;>:A>=0, 5A;8 ?>O28;8AL :;8=8G5A:85 ?@87=0:8 
?5@54>78@>2:8 (=0?@8<5@, C3=5B5=85 4KE0=8O 8 2K@065==0O A>=;82>ABL). 

!9EF9DB<8AO9 CDBF<6B6BEC4?<F9?PAO9 CD9C4D4FO 

!#�# @54:> 1K20NB 70@538AB@8@>20=K 4;O ?@8<5=5=8O C <5;:8E 4><0H=8E 682>B=KE 2 
2>7@0AB5 4> 12316 =545;L, >4=0:> <5;>:A8:0< >4>1@5= 2 =5:>B>@KE AB@0=0E 4;O ?@8<5=5=8O C 
A>10: 8 :>H5: 2 2>7@0AB5 ≥ 6 =545;L. 1B> =5 >7=0G05B, GB> !#�# =5 <>3CB 1KBL 8A?>;L7>20=K C 
<>;>4KE 682>B=KE; A:>@55, MB> >B@0605B >BACBAB285 4>:;8=8G5A:8E 8A?KB0=89 2> 2A5E 
2>7@0AB=KE 3@C??0E. !#�# 8A?>;L7CNB C A>10: 8 :>H5: ?@8 ?@>2545=88 @0==59 AB5@8;870F88 
8 :0AB@0F88. #@5?C15@B0B=K5 :>BOB0 (N = 380, 2>7@0AB 8312 =545;L), ?5@5=5AH85 
>20@8>38AB5@M:B><8N 8;8 :0AB@0F8N, ?>;CG0;8 :0@?@>D5= 8;8 <5;>:A8:0< ?5@54 >?5@0F859, 8 
A>>1I5=89 > ?>1>G=KE MDD5:B0E =5 ?>ABC?0;> (Porters et al. 2015). �@0G 4>;65= C1548BLAO, GB> 
?0F85=B O2;O5BAO ?>4E>4OI8< :0=4840B>< 4;O ?@8<5=5=8O !#�#, =0?@8<5@, C =53> =5B 
38?>2>;5<88 8;8 38?>B5=788 (3;020 2.3). 
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�A9EF9F<>< @9EFAB7B 89=EF6<S 
&BC<>4?PAO9 4A9EF9F<>< @9EFAB7B 89=EF6<S 

&>?8:0;L=K5 0=5AB5B8:8 2:;NG0NB MCB5:B8G5A:CN A<5AL, A>45@60ICN 2,5% ;84>:08=0 8 2,5% 
?@8;>:08=0, 8 8=:0?AC;8@>20==K5 ;8?>A><0<8 ?@5?0@0BK, A>45@60I85 4% ;84>:08=0, :>B>@K5 
<>3CB 1KBL 8A?>;L7>20=K 4;O 45A5=A818;870F88 :>68. 1B>B <5B>4 ?>4E>48B 4;O 25=5?C=:F88, 
CAB0=>2:8 2=CB@825==>3> :0B5B5@0 8 4@C38E <0;KE ?>25@E=>AB=KE ?@>F54C@. �>6C =0 CG0AB:5 
2K1@820NB, >G8I0NB 8 8A?>;L7CNB 0=5AB578@CNI89 :@5< 4;O ?>:@KB8O CG0AB:0, 70B5< 
=0:;04K20NB >::;N78>==CN ?>2O7:C (=0?@8<5@, B>=:CN ?;0AB8:>2CN ?;5=:C) 8 70:@5?;ONB 55 
A ?><>ILN C=825@A0;L=>3> :;5OI53> ?;0ABK@O. �@5<O =0G0;0 459AB28O 20@L8@C5B, => >1KG=> 
A>>B25BAB2C5B ?@><56CB:C <564C 15-20 <8=CB0<8. ' :>H5: =5 1K;> 70@538AB@8@>20=> =8:0:8E 
?>1>G=KE MDD5:B>2 =8 >B >4=>3> 87 MB8E ?@5?0@0B>2, 0 B@0=A45@<0;L=>5 ?>3;>I5=85 4% :@5<0 
A ;84>:08=><, 8=:0?AC;8@>20==K< 2 ;8?>A><K (4>78@>2:0 15 <3/:3), >15A?5G820;> 
:>=F5=B@0F8N 2 ?;07<5 7=0G8B5;L=> =865 B>:A8G=KE C@>2=59 4;O MB>3> 2840 (Fransson et al. 

2002, Gibbon et al. 2003). 

�AN9>J<BAAO9 @9EFAO9 4A9EF9F<>< 

#> 2>7<>6=>AB8 A;54C5B ?@8<5=OBL <5B>4K <5AB=>9 0=5AB5788. #@8 2K1>@5 A>>B25BAB2CNI8E 
4>7 =5>1E>48<> CG8BK20BL :>=AB8BCF8N 8 AB5?5=L 7@5;>AB8 >@30=>2 =>2>@>645==KE. 
#>2B>@=K5 8=J5:F88 8;8 �#% (=0?@8<5@, ;84>:08= 2/2) <>3CB ?@82>48BL : =0:>?;5=8N 
?@5?0@0B0 2 >@30=87<5, 8 8E A;54C5B 871530BL 8;8 8A?>;L7>20BL A >AB>@>6=>ABLN. #>2B>@=>5 
22545=85 ?>A;54CNI8E 4>7 8;8 A:>@>ABL �#% 4>;6=K 1KBL =865, G5< C 27@>A;KE 682>B=KE, 
:@><5 B>3>, =5>1E>48< BI0B5;L=K9 <>=8B>@8=3 @0728B8O B>:A8G5A:8E >A;>6=5=89 C ?0F85=B0 
(3;02K 2.5 8 3.5). 

' ?0F85=B0 2 A>7=0=88 1>;L, A2O70==0O A 8=J5:F859, <>65B 1KBL C<5=LH5=0 ?@8 8A?>;L7>20=88 
83; <0;>3> 480<5B@0 (27330 G), <54;5==>3> 22545=8O, 1CD5@870F88 18:0@1>=0B>< =0B@8O 8 
=03@520=8O @0AB2>@0 4> B5<?5@0BC@K B5;0 (3;02K 2.5 8 3.5). 

�7BA<EFO 4?PH42-48D9ABD9J9CFBDB6 
%5@45G=K9 2K1@>A C =>2>@>645==KE 7028A8B >B G0AB>BK A5@45G=KE A>:@0I5=89, 8 87-70 
1@048:0@488, A2O70==>9 A 459AB285< 03>=8AB>2 0;LD02-04@5=>@5F5?B>@>2, MB8 ?@5?0@0BK =5 
@5:><5=4>20=K. &5< =5 <5=55 <=>385 ?@>B>:>;K 0=5AB5788 ?@8 AB5@8;870F88 ?5480B@8G5A:8E 
?0F85=B>2 2:;NG0NB :><18=0F8N 03>=8AB0 0;LD02-04@5=>@5F5?B>@>2 (=0?@8<5@, 
<545B><848=0 8;8 45:A<545B><848=0), :5B0<8=0 8 >?8>840 8 A CA?5E>< 8A?>;L7CNBAO 2 B5E=8:5 
B>B0;L=>9 8=J5:F8>==>9 0=5AB5788. %CI5AB2C5B =5A:>;L:> >?C1;8:>20==KE A>>1I5=89 > 
?@8<5=5=88 MB8E B5E=8: C :>BOB 2 2>7@0AB5 4> 12 =545;L (Joyce & Yates 2011, Porters et al. 2015). 

!9H4D@4>B?B7<K9E><9 @9FB8O 

)>@>H89 CE>4 8 A=865=85 C@>2=O AB@5AA0 206=K 4;O 2A5E ?0F85=B>2. $0745;5=85 <0B5@8 8 
?>B><AB20 <>65B 2K7K20BL AB@5AA C =>2>@>645==KE 682>B=KE, ?>MB><C ?> 2>7<>6=>AB8 53> 
A;54C5B 871530BL. ' =>2>@>645==KE 45B59 =5<548:0<5=B>7=K5 <5B>4K 8A?>;L7CNB 2 A>G5B0=88 
A 0=0;L35B8:0<8 4;O >1;53G5=8O 1>;8, =5A<>B@O =0 @07=CN AB5?5=L 4>:070B5;LAB2 2 8E 
?>445@6:C (Riddell et al. 2015), 4;O I5=:>2 8 :>BOB B0:65 @5:><5=4>20= :><?;5:A=K9 ?>4E>4. 
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 5B>4K, :>B>@K5 <>3CB 1KBL 8A?>;L7>20=K, 2:;NG0NB >B2;5:0NICN A>A:C-?CABKH:C, 
C:CBK20=85 2 ?;54, B5;5A=K9 :>=B0:B A <0B5@LN (8;8 G5;>25:><) 8 A>3@520=85 (Gray et al. 2012, 

Riddell et al. 2015). 

3.11 ��$ �&"�"��+�%��� ���"����!�3 

�5@<0B>;>38G5A:85 701>;520=8O ?@82>4OB : 2>A?0;5=8N, :>B>@>5 <>65B A>?@>2>640BLAO 1>;LN 
>B ;53:>9 4> A8;L=>9 AB5?5=8 (=0?@8<5@, ?@8 =5:@>B8G5A:>< D0AF88B5). �C4 8;8 @0AG5AK, :0: 
?@028;>, GC2AB28B5;L=K 4;O A>10: 8 :>H5: 8 8<5NB <=>3> >1I53> A 1>;LN. �C4 >?@545;O5BAO 
:0: =5?@8OB=>5 A5=A>@=>5 >ICI5=85, :>B>@>5 2K7K205B A8;L=>5 65;0=85 G5A0=8O, >:07K20O 
=530B82=>5 2;8O=85 =0 :0G5AB2> 687=8 (Grundmann & Stander 2011). � >ICI5=85 1>;8, 8 
>ICI5=85 7C40 ?5@540NBAO =5<85;8=878@>20==K<8 <54;5==> ?@>2>4OI8<8 %-2>;>:=0<8, => 2 
D878>;>38G5A:8E <5E0=87<0E 1>;8 8 7C40 5ABL <=>3> @07;8G89. �C4 3 MB> >ICI5=85, 
2>7=8:0NI55 2 A2>1>4=KE =5@2=KE >:>=G0=8OE 45@<0;L=KE E5<>=>F8F5?B>@>2 8 
?>;8<>40;L=KE =>F8F5?B>@>2, @0A?>;>65==KE 2 45@<0;L=>-M?845@<0;L=>< A>548=5=88, 8 
@074@065=85 MB8E A2>1>4=KE =5@2=KE >:>=G0=89 O2;ONBAO >A=>2=>9 ?@8G8=>9 7C40 (Institute of 

Medicine Committee on Advancing Pain Research & Education 2011). #CB8 %-2>;>:>=, 206=K5 4;O 
>ICI5=8O 7C40, 2:;NG0NB %-2>;>:=0, =5 GC2AB28B5;L=K5 : <5E0=8G5A:8< @074@068B5;O<, => 
1KAB@> @5038@CNI85 =0 38AB0<8=. %B8<C;OF8O MB8E 2>;>:>= ?@82>48B : 2KA2>1>645=8N 
=59@>B@0=A<8BB5@0 0F5B8;E>;8=0 8 =59@>?5?B84>2, B0:8E :0: :0B5E>;0<8=K, AC1AB0=F8O $, 
A><0B>AB0B8= 8 =59@>B5=78=, A?>A>1AB2CNI8E ?@>O2;5=8N 7C40 (Burkhart & Burkhart 2003). 

�06=>9 ?@>1;5<>9 ?@8 E@>=8G5A:>< 7C45 O2;O5BAO B>, GB> @0AG5AK20=85 >1;0AB8 @074@065=8O 
?@8=>A8B =5<54;5==>5 ?A8E>;>38G5A:>5 8 D878G5A:>5 >1;53G5=85 >ICI5=8O 7C40, => 
40;L=59H55 @0AG5AK20=85 1C45B A?>A>1AB2>20BL 2>A?0;5=8N 8, 2>7<>6=>9 ?5@8D5@8G5A:>9 8 
F5=B@0;L=>9 A5=A818;870F88 7C40, GB> 5I5 1>;LH5 53> CAC3C1;O5B, 0 8=D5:F8O O2;O5BAO 
2>7<>6=K< >A;>6=5=85<. 

�;045;LFK A>10: 8 :>H5: A 701>;520=8O<8 :>68, A>?@>2>640NI8<8AO 7C4>< 8 @0AG5A0<8, 
70?>;=O;8 A?5F80;L=> @07@01>B0==K5 0=:5BK > :0G5AB25 687=8, 8 2 :;8=8G5A:8E 8AA;54>20=8OE 
=0 >A=>20=88 ?>;CG5==KE 40==KE 1K;> CAB0=>2;5=>, GB> 7C4 A=8605B :0G5AB2> 687=8 682>B=KE 
8 8E 2;045;LF52 (Noli et al. 2011a, Noli et al. 2011b, Noli et al. 2019). 1B> 8;;NAB@8@C5B 1>;LH>5 
7=0G5=85 MDD5:B82=>3> ;5G5=8O 7C40 C :>H5: 8 A>10:, E>BO 4;O >15A?5G5=8O MDD5:B82=>AB8 
;5G5=8O 206=> CAB0=>28BL ?5@2>?@8G8=C. 

�9>4DEF69AAO9 ED98EF64, <ECB?P;G9@O9 8?S J9?96B7B ?9K9A<S ;G84 G >BL9> < 
EB54> 

�;O ;5G5=8O 7C40 C :>H5: 8 A>10: 8A?>;L7CNBAO G5BK@5 :;0AA0 ;5:0@AB25==KE A@54AB2: 
AB5@>84K; 8=3818B>@K O=CA-:8=07K (=0?@8<5@, >:;0F8B8=81); F8:;>A?>@8=K (=0?@8<5@, 
F8:;>A?>@8=); <>=>:;>=0;L=K5 0=B8B5;0 (=0?@8<5@, ;>:825B<01). #>:070=8O : ?@8<5=5=8N 
MB8E @07;8G=KE ;5:0@AB25==KE A@54AB2 7028AOB >B >A=>2=>9 ?@8G8=K 7C40, 2840 682>B=KE 
(>A>15==>AB8 ;8F5=78@>20=8O) 8 ?>1>G=KE MDD5:B>2 (Olivry et al. 2015, Saridomichelakis & 

Olivry 2016). 
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%C9J<H<K9E><9 4A4?P79F<>< CD< ;G89 
�=0;L35B8:8 <>3CB 1KBL ?>;57=K ?@8 ;5G5=88 7C40 =0@O4C A> A?5F8D8G5A:8<8 ?@5?0@0B0<8 4;O 
?@54>B2@0I5=8O >ICI5=8O 7C40. 1B> A2O70=> A B5<, GB> 7C4 >1KG=> 0AA>F88@>20= A 2>A?0;5=85< 
:>68 8 ?>MB><C O2;O5BAO 1>;57=5==K<. "?8>84K =5 O2;ONBAO B5@0?859 ?5@2>9 ;8=88 2 ;5G5=88 
1>;8, A2O70==>9 A 7C4><, ?>B><C GB>, E>BO 8 @54:>, A8AB5<=K5 >?8>84K <>3CB 2K7K20BL 7C4 87-
70 2KA2>1>645=8O 38AB0<8=0. !#�# <>3CB 1KBL >G5=L MDD5:B82=K<8 ?@8 ;5G5=88 1>;8, 
A2O70==>9 A 2>A?0;5=85<, => 8E =5;L7O ?@8<5=OBL A> AB5@>840<8. !59@>?0B8G5A:85 
1>;5?>4>1=K5 A8=4@><K, A2O70==K5 A 7C4><, 1K;8 >?8A0=K C A>10: (=0?@8<5@, 7C4, A2O70==K9 
A A8@8=3><85;859 8;8 A8=4@><>< 0:@0;L=>3> A0<>B@02<8@>20=8O) (3;02K 1.9 8 3.12). "=8 <>3CB 
?>44020BLAO B5@0?88 ;5:0@AB20<8, B0:8<8 :0: 3010?5=B8= 8;8 ?@53010;8=, E>BO =0456=K5 
8AA;54>20=8O ;5G5=8O MB8E A>AB>O=89 >BACBAB2CNB. 

�45B?964A<S GL9= 

�01>;520=8O CH59 (=0@C6=K9 >B8B) 3 @0A?@>AB@0=5==K5 45@<0B>;>38G5A:85 1>;57=8, >A>15==> 
C A>10:, 8 2 7028A8<>AB8 >B >A=>2=>9 ?@8G8=K 8 >B25B0 =0 <548:0<5=B>7=CN B5@0?8N <>3CB 
?>425@30BLAO B5@0?52B8G5A:8< 8;8 E8@C@38G5A:8< <5B>40< ;5G5=8O. %>10:8 A 2K@065==K<8 
701>;520=8O<8 CH59 <>3CB 8A?KBK20BL <CG8B5;L=CN 1>;L, ?>MB><C ?@8<5=5=85 0=0;L35B8:>2 
=0@O4C A >A=>2=>9 B5@0?859 2?>;=5 >?@0240=>. !#�# O2;ONBAO B5@0?859 ?5@2>9 ;8=859 ?@8 

;5G5=88 1>;8, A2O70==>9 A 701>;520=8O<8 CH59 C A>10: 8 :>H5:, => B>;L:> 5A;8 =5 =07=0G5=K 
AB5@>84K. �A;8 AB5@>84K =07=0G5=K, B> >1571>;820NI55 ;5G5=85 AB0=>28BAO 1>;55 A;>6=>9 
7040G59, E>BO C A>10:, => =5 C :>H5:, <>6=> 157>?0A=> =07=0G0BL ?0@0F5B0<>; (0F5B0<8=>D5=) 
2 A>G5B0=88 A> AB5@>840<8. � ?5@8>?5@0F8>==>< ?5@8>45 ?>A;5 E8@C@38G5A:>3> 2<5H0B5;LAB20 
(=0?@8<5@, ?@8 B>B0;L=>9 01;OF88 A;CE>2>3> ?@>E>40 8;8 >AB5>B><88 1C;;K) 1>;L <>6=> 
:C?8@>20BL A ?><>ILN ?>;=KE 03>=8AB>2 μ->?8>84>2 (1>;NA 8;8 8=DC78O) (3;020 2.2) 2 
A>G5B0=88, =0?@8<5@, A 8=DC78O<8 :5B0<8=0. 

!5 ACI5AB2C5B 4>AB0B>G=KE 4>:070B5;LAB2, :>B>@K5 <>3;8 1K =0?@02;OBL :;8=8F8AB0 ?@8 
2K1>@5 ?5@>@0;L=>3> 0=0;L35B8:0 4;O ?@8<5=5=8O 2 4><0H=8E CA;>28OE 2 A;CG0OE, :>340 
?@>B82>?>:070=K !#�#. �010?5=B8= ?>:070=, 5A;8 ACI5AB2C5B 25@>OB=>ABL @0728B8O 
=59@>?0B8G5A:>3> :><?>=5=B0 1>;8, =0?@8<5@, ?@8 E@>=8G5A:>< =0@C6=>< >B8B5. ' A>10:, => 
=5 C :>H5:, 4;O ;5G5=8O 1>;8 2 4><0H=8E CA;>28OE <>65B 1KBL =07=0G5= ?0@0F5B0<>; 
(0F5B0<8=>D5=) (A :>458=>< 8;8 157 =53>) 2 :><18=0F88 A !#�# 8;8 :>@B8:>AB5@>840<8. 

3.12 #$"&"�"�/ ��+�!�3 !��$"#�&�+�%�"� �"�� 

!59@>?0B8G5A:0O 1>;L 2 :;0AA8G5A:>< ?@54AB02;5=88 B@C4=> ?>4405BAO ;5G5=8N, 8 
@5:><5=40F88 >A=>20=K =0 8AB>G=8:0E 87 3C<0==>9 <548F8=K 8 @0ABCI5< :>;8G5AB25 
4>:070B5;LAB2 87 25B5@8=0@=>9 <548F8=K (Rusbridge et al. 2010). #@8<5=5=85 3010?5=B8=>84>2 
(3010?5=B8= 8;8 ?@53010;8=) 2 :0G5AB25 B5@0?88 ?5@2>9 ;8=88 ?>:070;> 7=0G8B5;L=>5 
C;CGH5=85 :0G5AB20 687=8 (Plessas et al. 2015, Batle et al. 2019). 1B8 ?@5?0@0BK ?@8<5=O;8 :0: 
?@8 B5@0?52B8G5A:><, B0: 8 ?@8 E8@C@38G5A:>< ;5G5=88 =59@>?0B8G5A:>9 1>;8 (Sanchis-Mora et 

al. 2019, Schmierer et al. 2020, Thoefner et al. 2020). !#�# 8A?>;L7>20;8 2 A>G5B0=88 A 
3010?5=B8=>840<8 ?@8 ?>4>7@5=88 =0 A>?CBAB2CNI55 2>A?0;5=85. �=B03>=8ABK @5F5?B>@>2  
N-<5B8;-D-0A?0@B0B0 (NMDA) (B.5. 0<0=B048=) B0:65 8A?>;L7>20;8 4;O ;5G5=8O "� C A>10:, 
:>B>@K5 1K;8 =52>A?@88<G82K : B5@0?88 B>;L:> !#�#, GB> C:07K205B =0 ?>B5=F80;L=>5 
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=0;8G85 :><?>=5=B0 =59@>?0B8G5A:>9 1>;8 2 MB8E A;CG0OE (Lascelles et al. 2008). $>;L 
<>=>:;>=0;L=KE 0=B8B5; ?@>B82 @5F5?B>@>2 D0:B>@0 @>AB0 =5@2>2 (anti-NGF mAbs) ?@8 
;5G5=88 =59@>?0B8G5A:>9 1>;8 5I5 =5 8AA;54>20=0, => ?>;L70 2>7<>6=0. "?8>84K <>3CB 
CAC3C1;OBL E@>=8G5A:CN =59@>?0B8G5A:CN 1>;L ?>A@54AB2>< =59@>2>A?0;5=8O 8 3;80;L=>9 
0<?;8D8:0F88. "B45;L=K5 D878G5A:85 <5B>4K =0?@02;5=K =0 CAB@0=5=85 =59@>?0B8G5A:>9 
1>;8 <8>D0AF80;L=>3> ?@>8AE>645=8O. "=8 2:;NG0NB 8A?>;L7>20=85 B5?;>2>9 8 E>;>4>2>9 
B5@0?88, 0:C?C=:BC@C 8 83;>C:0;K20=85 B@8335@=KE B>G5:, @0ABO6:C, <0AA06 8 D878G5A:85 
C?@06=5=8O. �A5 MB8 <5B>4K 2 25B5@8=0@=>9 <548F8=5 B@51CNB 40;L=59H8E 8AA;54>20=89 
(Shah et al. 2015). !5>1E>48<> ?@>2>48BL 40;L=59H85 8AA;54>20=8O, 2:;NG0NI85 @07;8G=K5 
20@80=BK ;5G5=8O 2 H8@>:>< A?5:B@5 =59@>?0B8G5A:8E A>AB>O=89, A>?@>2>640NI8EAO 1>;LN, 

8 8AA;54>20=8O ?>B5=F80;L=>3> MDD5:B0 ?;0F51>. 

#4J<9AFO E IDBA<K9E>B= A9=DBC4F<K9E>B= 5B?PR 

�5@>OB=>, ?0F85=B0< A =59@>?0B8G5A:>9 1>;LN, =0?@8<5@, ?@8 1>;57=8 <56?>72>=:>2KE 
48A:>2, E@>=8G5A:>9 ?>A;5>?5@0F8>==>9 1>;8 ?>A;5 0<?CB0F89 8;8 B>@0:>B><88, ?@8 �80@8-

?>4>1=KE ?>@>:0E @0728B8O, A8@8=3><85;88, 48015B8G5A:>9 =59@>?0B88, A8=4@><5 
>@>D0F80;L=>9 1>;8, A8=4@><5 38?5@5AB5788 :>H5:, A@548 ?@>G8E, <C;LB8<>40;L=0O 
0=0;L3578O ?@8=5A5B =081>;LHCN ?>;L7C. �;O >?@545;5=8O =08;CGH53> 20@80=B0 ;5G5=8O C 
:>=:@5B=KE ?0F85=B>2 <>65B ?>B@51>20BLAO <5B>4, >A=>20==K9 =0 ?@>10E 8 >H81:0E. � ;5G5=85 
=59@>?0B8G5A:8E 1>;8 A;54C5B 2:;NG0BL =5D0@<0:>;>38G5A:85 <5B>4K. (0@<0:>;>38G5A:>5 
;5G5=85 C A>10: 8 :>H5: <>6=> =0G8=0BL A :><18=0F88 !#�# A >4=8< 8;8 =5A:>;L:8<8 87 
A;54CNI8E 04JN20=B=KE 0=0;L35B8:>2 (4>7K A<. 2 B01;8F0E 13 8 16): 3010?5=B8=, ?@53010;8=, 
0<0=B048= 8 0<8B@8?B8;8=. ":>=G0B5;L=0O B5@0?52B8G5A:0O :><18=0F8O 8 ?@>4>;68B5;L=>ABL 
;5G5=8O 1C4CB >A=>20=K =0 >B25B5 ?0F85=B0 8 ?@>O2;5=88 ?>1>G=KE MDD5:B>2. � G0AB=KE 
A;CG0OE 4>78@>2:8 0=0;L35B8:>2 <>6=> <54;5==> A=860BL ?>4 :>=B@>;5<, =5 4>?CA:0O 2>72@0B0 
?@87=0:>2 1>;8. 

#4J<9AFO E BEFDB= <?< IDBA<K9E>B= A9=DBC4F<K9E>B= 5B?PR 

%>10:0< 8 :>H:0< A BO65;K<8 :;8=8G5A:8<8 ?@87=0:0<8 38?5@0;35788 8 0;;>48=88 <>65B 
B@51>20BLAO 3>A?8B0;870F8O 4;O ?@8<5=5=8O =59@>-<>48D8F8@CNI8E <5B>4>2 (=0?@8<5@, 
<5AB=K5 0=5AB578@CNI85 1;>:04K 8/8;8 2/2 22545=85 0=0;L35B8:>2, B0:8E :0: ;84>:08= (1 <3/:3 
1>;NA=> 8 30 <:3/:3/<8= �#%) (C :>H5: 8=DC788 ;84>:08=0 A;54C5B ?@>2>48BL >AB>@>6=> 2 
A2O78 A @8A:>< =0@CH5=8O 35<>48=0<8:8; �;020 2.5) 8;8 :5B0<8= (1>;NA 0,5-1 <3/:3 A 
?>A;54CNI8< 22545=85< 2-10 <:3/:3/<8= �#% 2 A>G5B0=88 A A8AB5<=K<8 >?8>840<8 4> 
C;CGH5=8O :;8=8G5A:8E ?@87=0:>2). 

#4J<9AFO, C9D9A9EL<9 <A64;<6AGR BC9D4J<R E CBF9AJ<4?PAO@ QHH9>FB@ 
D4;6<F<S A9=DBC4F<K9E>B= 5B?< 

%<. 3;02C 3.3  

3.13 %����&!"- /,�+!�3 �"�0 

�5G5=85 1>;8, A2O70==>9 A "� 8 ��%, 70 ?>A;54=85 420 45AOB8;5B8O 1K;> CA>25@H5=AB2>20=> 8 
AB0;> <=>3>:><?>=5=B=K<. %CI5AB2C5B H8@>:89 A?5:B@ @5:><5=40F89 ?> ;5G5=8N 1>;8 8 
DC=:F8>=0;L=KE @0AAB@>9AB2, A2O70==KE A MB8<8 701>;520=8O<8, >4=0:> =5 2A5 20@80=BK 
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MDD5:B82=K 2 @02=>9 AB5?5=8 (Aragon et al. 2007, Sanderson et al. 2009, Vandeweerd et al. 2012, 

Monteiro 2020). �0@80=BK ;5G5=8O 2:;NG0NB E8@C@38G5A:85 2<5H0B5;LAB20, A8AB5<=CN 
0=0;L35B8G5A:CN B5@0?8N (!#�#, <>=>:;>=0;L=K5 0=B8B5;0 ?@>B82 @5F5?B>@>2 D0:B>@0 @>AB0 
=5@2>2, ?0@0F5B0<>; (0F5B0<8=>D5=) [A9 G >BL9>], :>@B8:>AB5@>84K, 2A?><>30B5;L=K5 
?@5?0@0BK), <5AB=CN D0@<0:>;>38G5A:CN B5@0?8N (G@5A:>6=CN; 2=CB@8ACAB02=CN), 
C?@06=5=8O 2 4><0H=8E CA;>28OE, ;5G51=K5 C?@06=5=8O =0 1075 :;8=8:8, >?B8<870F8N 25A0, 
?8I52K5 4>102:8, <0AA06, 0:C?C=:BC@C, ;075@=CN B5@0?8N, B5?;>2CN/E>;>4>2CN B5@0?8N, 
=59@>-<KH5G=CN M;5:B@>AB8<C;OF8N, G@5A:>6=CN M;5:B@>AB8<C;OF8N 8 <>18;870F8N 
ACAB02>2. &5< =5 <5=55, A;54C5B ?><=8BL, GB> ��%/OA C @07=KE ?0F85=B>2 =5 O2;O5BAO 
>4=>B8?=>9 ?@>1;5<>9, 8 2 =0AB>OI55 2@5<O AB0=>28BAO >G5284=K<, GB> ��% 8<5NB @07=K5 
?@>O2;5=8O C @0ABCI8E :>H5: 8 A>10: ?> A@02=5=8N A 682>B=K<8 0=0;>38G=>3> 2840 A@54=53> 
8 1>;55 AB0@H53> 2>7@0AB0 (B01;8F0 2). ��%, 2>7=8:0NI85 =0 @07=KE MB0?0E 687=8, B@51CNB 
@07=KE ?>4E>4>2 4;O >?B8<870F88 CE>40. 

!57028A8<> >B AB0488 701>;520=8O 8;8 2K1@0==>3> ;5G5=8O, 25B5@8=0@=K9 2@0G 4>;65= 
AB@5<8BLAO <0:A8<878@>20BL ?>;L7C 8 <8=8<878@>20BL @8A:8, A2O70==K5 A ;5G5=85< MB>3> 
701>;520=8O. "A=>2K ;5G5=8O 2:;NG0NB <5B>4K >1;53G5=8O 1>;8, 8 2 =0AB>OI55 2@5<O 
>4>1@5==K<8 (8, A;54>20B5;L=>, 4>:070==K<8) 20@80=B0<8 0=0;L35788 O2;ONBAO 8=3818@CNI85 
*"� 8 =5 8=3818@CNI85 *"� (3@0?8?@0=B) !#�# 8 <>=>:;>=0;L=K5 0=B8B5;0 ?@>B82 
@5F5?B>@>2 D0:B>@0 @>AB0 =5@2>2. 

' :>H5: 8 A>10: >A=>2=K5 :0B53>@88 ;5G5=8O 1>;8 ?@8 "� <>3CB 1KBL >1>1I5=K 2 A;54CNI85 
3@C??K: 

!9I<DGD7<K9E>B9, A9@98<>4@9AFB;AB9 ?9K9A<9 
'?@06=5=8O; >?B8<870F8O 25A0; :>@@5:F8O 485BK (B8?; :>;8G5AB2>); B5@0?52B8G5A:85 
C?@06=5=8O 8 D878>B5@0?52B8G5A:85 ?@>F54C@K; <>48D8:0F8O >:@C60NI59 >1AB0=>2:8; 
?8I52K5 4>102:8; 0:C?C=:BC@0. 

%<EF9@AB9 < @9EFAB9 66989A<9 ?9>4DEF6 
#@5?0@0BK, :>B>@K5 70@538AB@8@>20=K 4;O ;5G5=8O "� (*"�-8=3818@CNI85 8 *"�-

=58=3818@CNI85 !#�#; <>=>:;>=0;L=K5 0=B8B5;0 ?@>B82 @5F5?B>@>2 D0:B>@0 @>AB0 =5@2>2); 
4@C385 20@80=BK 0=0;L35B8:>2 2:;NG0NB ?0@0F5B0<>; (0F5B0<8=>D5=) (=5 C :>H5:), 
:>@B8:>AB5@>84K (;5G5=85 >A=>2=>3> 8<<C=>>?>A@54>20==>3> 701>;520=8O, ?@82>4OI53> : 
?>;80@B@8BC, 8;8 <5AB=>5 2=CB@8ACAB02=>5 ;5G5=85); 4>?>;=8B5;L=K5 0=0;L35B8:8 (=0?@8<5@, 
B@0<04>; C :>H5:, 0<0=B048=, 3010?5=B8=, B@8F8:;8G5A:85 0=B845?@5AA0=BK); ?@5?0@0BK 
?@54?>;>68B5;L=> <>4C;8@CNI85 701>;520=85 (=0?@8<5@, ?>;8AC;LD0B8@>20==K9 
3;8:>70<8=>3;8:0=). 

)<DGD7<S 
�0<5=0 ACAB020; M:AF878>==0O 0@B@>?;0AB8:0; 0@B@>457; 45=5@20F8O ACAB020. 

1DD5:B82=>ABL MB8E <5B>4>2 ;5G5=8O 20@L8@C5B 2 7=0G8B5;L=>9 AB5?5=8, 8, : A>60;5=8N, 
:;8=8F8AB0<, ?@8=8<0NI8< @5H5=8O, 4>ABC?=> <0;> 8=D>@<0F88 ?> A@02=8B5;L=>9 8 
>B=>A8B5;L=>9 MDD5:B82=>AB8 MB8E 20@80=B>2 ;5G5=8O. &5< =5 <5=55, >17>@K 87 <548F8=K 
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G5;>25:0 ?@54>AB02;ONB 8=D>@<0F8N >1 >B=>A8B5;L=>9 MDD5:B82=>AB8 (Zhang et al. 2010, Katz 

et al. 2021). 

�B>4;4F9?PA4S @98<J<A4 6 ?9K9A<< "� 

� F5;><, =081>;LH89 25A 4>:070B5;LAB2 MDD5:B82=>AB8 ?@8E>48BAO =0 *"�-8=3818@CNI85 8 
*"�-=58=3818@CNI85 (?8?@0=B=K5) !#�#, <>=>:;>=0;L=K5 0=B8B5;0 ?@>B82 @5F5?B>@>2 
D0:B>@0 @>AB0 =5@2>2, :>@@5:F8N 25A0, >?B8<870F8N @0F8>=0 (2:;NG5=85 ><530-3 68@=KE 
:8A;>B) 8 D878G5A:85 C?@06=5=8O (Aragon et al. 2007, Sanderson et al. 2009, Enomoto et al. 2019, 

Monteiro 2020). 1B> =5 >7=0G05B, GB> 4@C385 20@80=BK ;5G5=8O =5 MDD5:B82=K 8;8 =5 <>3CB 1KBL 
8A?>;L7>20=K, => :;8=8F8AB0< A;54C5B >B4020BL ?@54?>GB5=85 B5< <5B>40< ;5G5=8O, :>B>@K5 
8<5NB =081>;LHCN MDD5:B82=>ABL. 

3.14 �"�0, %�3��!!�3 % "!�"�"��+�%�� � ���"����!�3 � 

�>;L C ?0F85=B>2, AB@040NI8E >=:>;>38G5A:8<8 701>;520=8O<8, <>65B 1KBL A2O70=0 A 
>A=>2=K< >=:>701>;520=85<, 4803=>AB8G5A:8<8 ?@>F54C@0<8 8;8 ;5G5=85< ;81> ACI5AB2C5B 
2=5 A2O78 A >=:>?@>F5AA><. �>;L, A2O70==0O A >=>:>701>;520=85<, <>65B 8<5BL @07;8G=CN 
AB5?5=L BO65AB8, 2 7028A8<>AB8 >B ?@>4>;68B5;L=>AB8, <5AB>?>;>65=8O 8 B8?0 >=:>?@>F5AA0. 
�>;L <>65B 1KBL A2O70=0 A 2>A?0;5=85<, 8=D8;LB@0F859 B:0=59, <5E0=8G5A:8<8 D0:B>@0<8 
(=0?@8<5@, @0ABO65=85 >@30=0), 8=D8;LB@0F859 8;8 :><?@5AA859 =5@2>2 8 ?>B5=F80;L=> A 
25I5AB20<8, 2K45;O5<K<8 >?CE>;52K<8 :;5B:0<8. �>;LH8=AB2> ?0F85=B>2 A 
>=:>701>;520=8O<8 8A?KBK20NB 1>;L 2 >?@545;5==K5 <><5=BK B5G5=8O 701>;520=8O. ' ;N459 
=5:>B>@K5 284K >?CE>;59, =0?@8<5@, ;8<D><K 8 ;59:5<8O, A2O70=K A =87:8< C@>2=5< 
@0A?@>AB@0=5=8O 1>;8. $0A?@>AB@0=5==>ABL 8 BO65ABL 1>;8, A2O70==>9 A @07;8G=K<8 B8?0<8 
>=:>?0B>;>388 C 682>B=KE, =54>AB0B>G=> E>@>H> 704>:C<5=B8@>20=K. 

!081>;55 >?8A0==K< B8?>< 1>;8, A2O70==>9 A >=:>?0B>;>3859, O2;ONBAO ?5@28G=K5 8;8 
<5B0AB0B8G5A:85 >?CE>;8 :>AB59. �>;L 2>7=8:05B 2 @57C;LB0B5 ?@O<>9 8=20788 2 :>AB=K5 
AB@C:BC@K, <8:@>@07@K2>2, ?>2KH5=8O 402;5=8O 2 M=4>>AB5, 45D>@<0F88 =04:>AB=8FK 8;8 
2>A?0;5=8O ?> ?5@8D5@88 ?0B>;>38G5A:>3> >G030. �@C38< 206=K< <5E0=87<>< O2;O5BAO 
2KA2>1>645=85 E8<8G5A:8E <5480B>@>2, B0:8E :0: 0<8=K, ?5?B84K, 68@=K5 :8A;>BK, :0;89 8 
?@>AB03;0=48=K (Mantyh 2014). "=:>?0B>;>38G5A:0O 1>;L 8, 2 G0AB=>AB8, 1>;L 2 :>ABOE, G0AB> 
A2O70=0 A :;8=8G5A:8<8 ?@87=0:0<8, AE>4=K<8 A =59@>?0B859. %>10:8 A >=:>;>38G5A:8<8 
701>;520=8O<8 :>AB59 <>3CB 1KBL ?>425@65=K H8@>:> @0A?@>AB@0=5==>9 A><0B>A5=A>@=>9 
GC2AB28B5;L=>AB8, 8 :;8=8G5A:0O 1>;L >1KG=> =5 ?>4405BAO ?0;;80B82=><C ;5G5=8N 
?5@>@0;L=K<8 0=0;L35B8:0<8 (Monteiro et al. 2018). 

�5G5=85 >=:>;>38G5A:>9 ?0B>;>388 <>65B 1KBL A2O70=> A> 7=0G8B5;L=>9 1>;LN :0: 2> 2@5<O 
:C@A0 A?5F8D8G5A:>9 E8<8>B5@0?88 (?5@8D5@8G5A:0O =59@>?0B8O, 8=4CF8@>20==0O 
E8<8>B5@0?859 [CIPN]) (Argyriou et al. 2014) 8 B5@0?52B8G5A:>3> >1;CG5=8O (1>;L, A2O70==0O A 
>1;CG5=85< [RAP]) (Trotti et al. 2003), B0: 8 =0 ?@>BO65=88 4;8B5;L=>3> ?5@8>40 ?>A;5 
>:>=G0=8O :C@A0 (B01;8F0 26).  5E0=87<K ?5@8D5@8G5A:>9 =59@>?0B88, 8=4CF8@>20==>9 
E8<8>B5@0?859 (chemotherapy-induced peripheral neuropathy, CIPN), 8 1>;8, A2O70==>9 A ;CG52>9 
B5@0?859 (Radiation associated pain, RAP), ?;>E> 87CG5=K 8 =0E>4OBAO 2 AB0488 8AA;54>20=8O 
(Nolan et al. 2017, Ma et al. 2018, Nolan et al. 2020b). 
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!0;8G85 A0<>AB>OB5;L=>9 1>;8 (=5 A2O70==>9 A >=:>?@>F5AA><) <>65B A?>A>1AB2>20BL 
?@>3@5AA8@>20=8N >=:>;>38G5A:>3> 701>;520=8O (Page et al., 2001), 8 =>2K5 40==K5 C:07K20NB 
=0 B>, GB> 1>;L ?@8 >=:>?0B>;>388 =0 MB0?5 ?@5420@8B5;L=>3> ;5G5=8O 2 7028A8<>AB8 >B C@>2=O 
<>65B 8<5BL >B@8F0B5;L=CN A2O7L A 2K6820=85< (Nolan et al. 2020a). �@><5 B>3>, ACI5AB2CNB 
4>:070B5;LAB20, C:07K20NI85 =0 B>, GB> =5:>B>@K5 284K @0:0 <>3CB A>548=OBL (B> 5ABL 
A2O7K20BL 2>548=>) A5=A>@=K5 =5@2K 8 <5E0=87<K ?5@540G8 A83=0;>2 1>;8, GB> CA8;8205B 
?@>3@5AA8@>20=85 1>;8 (Gasparini et al. 2019, Venkatesh et al. 2019). 

)>BO 45B0;L=>5 ?>=8<0=85 <5E0=87<>2 1>;8 ?@8 >=:>?0B>;>388 2 :>=5G=>< 8B>35 ?>42>48B : 
:>=:@5B=K< @5:><5=40F8O<, 2 =0AB>OI55 2@5<O @5:><5=4>20= <C;LB8<>40;L=K9 
;5:0@AB25==K9 ?>4E>4 : 1>@L15 A E@>=8G5A:>9 1>;LN ?@8 >=:>?0B>;>388 8 =04;560I55 ;5G5=85 
;N1>9 =5>=:>;>38G5A:>9 1>;8, =0?@8<5@, 1>;8, A2O70==>9 A ?@>F54C@0<8, ?5@8>?5@0F8>==>9 
1>;8 8;8 4@C38E E@>=8G5A:8E A>AB>O=89, A>?@>2>640NI8EAO 1>;LN, =0?@8<5@, ?@8 "�. � 
F5;>< ?@8 E@>=8G5A:>9 1>;8, A2O70==>9 A >=:>701>;520=85<, @5:><5=4>20=K !#�# 2 
:><18=0F88 A >?8>840<8 8 2A?><>30B5;L=K<8 ?@5?0@0B0<8 (=0?@8<5@, 3010?5=B8=) ?@8 
=5>1E>48<>AB8. �@C38<8 A@54AB20<8 ;5G5=8O, :>B>@K5 <>3CB >:070BLAO ?>;57=K<8, O2;ONBAO 
18AD>AD>=0BK, E8<8>B5@0?8O 8 ;CG520O B5@0?8O. #0@0;;5;L=> <>65B ?@>2>48BLAO 
=5<548:0<5=B>7=0O B5@0?8O. �@C385 D>@<K 4>?>;=8B5;L=>9 B5@0?88 <>3CB C;CGH0BL :0G5AB2> 
687=8 C ?0F85=B>2 A >=:>;>38G5A:8<8 701>;520=8O<8, E>BO =58725AB=>, 2;8ONB ;8 >=8 =0 
0=0;L3578N =0?@O<CN. 

����2+�&��0!"� �� �+�!�� 

�82>B=K5 8A?KBK20NB :0: ?>;>68B5;L=K5, B0: 8 >B@8F0B5;L=K5 M<>F88, 2 B>< G8A;5 AB@040NB 
>B 1>;8. "AB@0O (040?B82=0O) 8 E@>=8G5A:0O (A;01>040?B82=0O) 1>;L 3 MB> @07=K5 O2;5=8O, 8 >10 
MB8 A>AB>O=8O <>3CB =530B82=> 2;8OBL =0 74>@>2L5 8 1;03>?>;CG85 682>B=KE, ?@82>4O : 
AB@5AAC, AB@0EC, B@52>35 8 >1I59 A;01>AB8. %>F80;L=0O A@540 8 D878G5A:85 CA;>28O <>3CB 
2;8OBL =0 2>A?@8OB85 1>;8 682>B=K<. 

 K, 25B5@8=0@=K5 A?5F80;8ABK, =5A5< 2@0G51=CN 8 MB8G5A:CN >1O70==>ABL C<5=LH0BL 
AB@040=8O, 2K7K205<K5 1>;LN, =0A:>;L:> MB> 2 =0H8E A8;0E. 1B> ?>;>65=85 2:;NG05B 2 A51O 
=04;560I55 @0A?>7=020=85 8 >F5=:C 1>;8 C 2A5E 682>B=KE =0 >A=>25 >F5=:8 ?>2545=8O 8 
8A?>;L7>20=8O 20;84878@>20==KE H:0; 1>;8. �@><5 B>3>, ?>4@07C<5205BAO 8A?>;L7>20=85 
D0@<0:>;>38G5A:8E 8 =5D0@<0:>;>38G5A:8E AB@0B5389 4;O ;5G5=8O 1>;8. � >B=>H5=88 

>1571>;820NI8E ?@5?0@0B>2, =08;CGH59 ?@0:B8:>9 A;54C5B AG8B0BL ?@>D8;0:B8G5A:CN 8 
<C;LB8<>40;L=CN B5@0?8N. +B> :0A05BAO =5<548:0<5=B>7=>9 B5@0?88, B> <>6=> ;53:> 
@50;87>20BL <=>3>G8A;5==K5 AB@0B5388 4;O C<5=LH5=8O 1>;8 8 >1;53G5=8O >AB@>9 1>;8 C 
3>A?8B0;878@>20==KE ?0F85=B>2, 0 B0:65 4;O C;CGH5=8O :0G5AB20 687=8 C ?0F85=B>2 A 
E@>=8G5A:>9 1>;LN 8 C:@5?;5=8O :>=B0:B0 G5;>25:0 8 682>B=>3>. %;54C5B B0:65 ?>=8<0BL, GB> 
2 =5:>B>@KE A8BC0F8OE M2B0=078O <>65B 1KBL 548=AB25==K< F5;5A>>1@07=K< A?>A>1>< 
?@5:@0I5=8O AB@040=89 >B 1>;8. 

'G8BK20O, GB> 1>;L O2;O5BAO G5B25@BK< ?@87=0:>< 687=8 8 GB> >=0 =530B82=> 2;8O5B =0 2A5 
>1;0AB8 1;03>?>;CG8O 682>B=KE, ?5@A>=0; 25B5@8=0@=KE :;8=8: 4>;65= ?@8;030BL 
A>2<5AB=K5 CA8;8O 4;O >?B8<870F88 ;5G5=8O 1>;8 C :064>3> ?0F85=B0 8 >15A?5G5=8O 53> 
74>@>2LO 8 1;03>?>;CG8O.  
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�/$���!�� #$��!�&��0!"%&� 

�;>10;L=K9 A>25B ?> ;5G5=8N 1>;8 WSAVA 2 =0AB>OI55 2@5<O ?>;CG05B D8=0=A>2CN 
?>445@6:C >B :><?0=88 Zoetis G5@57 A?>=A>@AB2> WSAVA. %?>=A>@ =5 CG0AB2>20; 8 =5 2=>A8; 
2:;04 2 =0?8A0=85, A>45@60=85 8 ?C1;8:0F8N MB>3> @C:>2>4AB20. 

�BAH?<>F <AF9D9EB6 

�A5 02B>@K ?@54>AB02;O;8/?@54>AB02;ONB :>=AC;LB0F8>==K5 CA;C38 =5A:>;L:8< 
D0@<0F52B8G5A:8< :><?0=8O<. 

%B>D4M9A<S 

�# �A?8@0F8>==0O ?=52<>=8O (AP Aspiration penumonia) 

�$ �0==018=>84=K5 @5F5?B>@K (CB Cannabinoid receptors) 

��! �0==018=>; (CBD Cannabinol) 

CBPI �@0B:89 >?@>A=8: ?> 1>;8 C A>10: (Canine Brief Pain Inventory) 

CIPN !59@>?0B8O, 8=4CF8@>20==0O E8<8>B5@0?859 (Chemotherapy induced peripheral 
neuropathy) 

CMIs �;8=8G5A:85 <5B@>;>38G5A:85 8=AB@C<5=BK (Clinical Metrology Instruments) 

CMPS-SF %>AB02=0O H:0;0 >F5=:8 1>;8 C :>H5: �;073> 8 55 :>@>B:0O D>@<0 (Glasgow 
Composite Measure Pain Scale and its short form) 

*!% *5=B@0;L=0O =5@2=0O A8AB5<0  

*"� *8:;>>:A835=070 

CRI �=DC78O A ?>AB>O==>9 A:>@>ABLN (�#%) (Continuous Rate Infusion ) 

CSOM  5@0 @57C;LB0B0, A?5F8D8G=0O 4;O :;85=B0 (Client Specific Outcome Measure) 

DJD �535=5@0B82=>5 701>;520=85 ACAB02>2 (��%) (Degenerative Joint Disease) 

FHS %8=4@>< 38?5@5AB5788 :>H5: (Feline hyperesthesia syndrome) 

FLUTD �01>;520=8O =86=8E <>G52K2>4OI8E ?CB59 :>H5: (�! �# :>H5:) (Feline lower 

urinary tract disease) 

FMPI �=45:A :>AB=>-<KH5G=>9 1>;8 :>H5: (Feline Musculoskeletal Pain Index) 

FOPS %8=4@>< >@>D0F80;L=>9 1>;8 :>H5: (Feline orofacial pain syndrome) 

FPFF (>@<C;0 D878G5A:>9 DC=:F88 :>H5: (The Feline Physical Function Formula) 

��% �;N:>:>@B8:>AB5@>84K 

�� �80;C@>=>20O :8A;>B0 

HRQoL �0G5AB2> 687=8, A2O70==>5 A> 74>@>2L5< (Health related quality of life) 

IASP  564C=0@>4=0O 0AA>F80F8O ?> 87CG5=8N 1>;8 (International Association for the Study of 

Pain) 

��� �=CB@83;07=>5 402;5=85 
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IRIS  564C=0@>4=>5 >1I5AB2> 87CG5=8O 701>;520=89 ?>G5: (International Renal Interest Society) 

6/6 �=CB@825==> 

LOAD �825@?C;LA:89 >?@>A=8: 2;045;LF52 A>10: A >AB5>0@B@8B>< (Liverpool Osteoarthritis in 
Dogs) 

mAb (<�&)  >=>:;>=0;L=K5 0=B8B5;0 

MAC ( ��)  8=8<0;L=0O 0;L25>;O@=0O :>=F5=B@0F8O (Minimum alveolar concentration) 

MI-CAT  >=@50;LA:89 8=AB@C<5=B >F5=:8 :>H5: A >AB5>>0@B@8B>< 4;O 2@0G59 (Montreal Cat 
Assessment Tool) 

MiPSC �>=B@>;L=K9 A?8A>: A:@8=8=30 :>AB=>-<KH5G=>9 1>;8 C :>H5: (Feline Musculoskeletal 
Pain Screening Checklist) 

MSC  575=E8<0;L=K5 AB2>;>2K5 :;5B:8 (Mesenchymal Stem Cells) 

NGF (($!) (0:B>@ @>AB0 =5@2>2 (Nerve growth factor) 

NK-1 !59@>;5:8=-1 @5F5?B>@ (Neurokinin-1 receptor) 

NMDA N-<5B8;-D-0A?0@B0B (N-methyl-D-aspartate) 

!#�# !5AB5@>84=K5 ?@>B82>2>A?0;8B5;L=K5 ?@5?0@0BK 

"� "AB5>0@B@8B 

PRP #;07<0, >1>30I5==0O B@><1>F8B0<8 (Platelet rich plasma) 

QoL �4K9EF6B :<;A< (Quality of Life) 

QST �>;8G5AB25==>5 A5=A>@=>5 B5AB8@>20=85 (Quantitative Sensory Testing) 

RAP �>;L, A2O70==0O A ;CG52>9 B5@0?859 (Radiation associated pain) 

TCA &@8F8:;8G5A:85 0=B845?@5AA0=BK (Tricyclic antidepressants) 

TD (&#) &@0=A45@<0;L=K9 ?;0ABK@L (Transdermal patches) 

TENS +@5A:>6=0O M;5:B@8G5A:0O AB8<C;OF8O (Transcutaneous Electrical Stimulation) 
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TRPV1 �@5<5==>9 @5F5?B>@=K9 ?>B5=F80; 20=8;;>840 1 (Transient receptor potential 
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WSAVA-GPC �A5<8@=0O 0AA>F80F8O 25B5@8=0@=KE 2@0G59 <5;:8E 682>B=KE - �;>10;L=K9 

A>25B ?> ;5G5=8N 1>;8 (World Small Animal Veterinary Association-Global Pain Council) 
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