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8@:>2>:0<O=0 E2>@>10.
0@5TAB@>20=V 28?04:8 CB2>@5==O =8@:>28E :0<5=V2, I> 7=8:0;8 ?VA;O ?@8?8=5==O 
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VA;O 70AB>AC20==O 5B0=>;C >4@07C ?VA;O ?@89>=C =5 A?>AB5@V30;>AO 5D5:BV2, AE>68E =0 
4VN 48AC;LDV@0
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V:@>1V>;>3VO. 0:B5@8F84=0 0:B82=VABL F5DB@80:A>=C 7C<>2;5=0 ?@83=VG5==O< A8=B57C 
:;VB8==8E <5<1@0=. &5DB@80:A>= 0:B82=89 in vitro 2V4=>A=> 1V;LH>ABV 3@0<=530B82=8E V 3@0
78B82=8E >@30=V7= E0@0:B5@87CTBLAO 4C65 25;8:>N ABV9:VABN 4> 1V;LH>ABV b-;0:B0<07 (O: 
?5=VF8;V=07, B0: V F5D0;>A?>@8=07) 3@078B82=8E V 3@0<=530B82=8E 10:B5@V9. &5DB@80:A>= 
0:B82=89 2V4=>A=> B0:8E >@30=V7in vitro V ?@8 :;V=VG=8E V=D5:FVOE (482. @>74V; «>:070==O»):
@078B82=V 05@>18. Staphylococcus aureus (<5B8F8;V=>GCB;8289), :>03C;07>-=530B82=V AB0DV;>:>:8, 

Streptococcus pyogenes (β-35<>;VB8G=89, 3@C?8 ), Streptococcus agalactiae 
(β-35<>;VB8G=89, 3@C?8 ), β-35<>;VB8G=V AB@5?B>:>:8 (3@C?8 =V , =V ), Streptococcus viridans, 
Streptococcus pneumoniae. !BV9:V 4> <5B8F8;V=C Staphylococcus spp. @578AB5=B=V 4> 
F5D0;>A?>@8=V2, C B> F5DB@80:A>=C. "0:>6 Enterococcus faecalis, Enterococcus faecium B0 Listeria 
monocytogenes 28O2;ONBL ABV9:VABL4> F5DB@80:A>=C. 
@0<=530B82=V 05@>18. Acinetobacter lwoffi, Acinetobacter anitratus (3>;>2=8< G8=>< A. baumanii)*, 
Aeromonas hydrophila, Alcaligenes faecalis, Alcaligenes odorans, 0;:035=>?>4V1=V 10:B5@VW, Borrelia 
burgdorferi, Capnocytophaga spp., Citrobacter diversus (2 B>C. amalonaticus), Citrobacter freundii*, Escherichia 
coli, Enterobacter aerogenes*, Enterobacter cloacae*, Enterobacter spp. (V=HV)*, Haemophilus ducreyi, 
Haemophilus influenzae, Haemophilus parainfluenzae, Hafnia alvei, Klebsiella oxytoca, Klebsiella pneumoniae**, 
Moraxella catarrhalis (@0=VH5 =07820;8AO Branhamella catarrhalis), Moraxella osloensis, Moraxella spp. 
(V=HV), Morganella morganii, Neisseria gonorrhoea5, Neisseria meningitidis, Pasteurella multocida, 
Plesiomonas shigelloides, Proteus mirabilis, Proteus penneri*, Proteus vulgaris*, Pseudomonas fluorescens*, 
Pseudomonas spp. (V=HV)*, Providentia rettgeri*, Providentia spp. (V=HV), Salmonella typhi, Salmonella spp. 
(=5B8D>W4=V), Serratia marcescens*, Serratia spp. (V=HV)*, Shigella spp., Vibrio spp., Yersinia enterocolitica, 
Yersinia spp. (V=HV).
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;0:B0<07, I> :>4CNBLAO E@><>A><0<8. 
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F5D0;>A?>@8=8 ?5@H>3> B0 4@C3>3> ?>:>;V==O, 03;V:>7848, T GCB;828<8 4> F5DB@80:A>=C.
Treponema pallidum GCB;820 4> F5DB@80:A>=C in vitro V C 4>A;V40E =0 B20@8=0E. ;V=VG=V 
28?@>1C20==O ?>:07CNBL, I> F5DB@80:A>= 5D5:B82=89 4;O ;V:C20==O ?5@28==>3> V 2B>@8==>3> 
A8DV;VAC, 70 28=OB:>< :;V=VG=8E HB0P. Aeruginosa, ABV9:8E 4> F5DB@80:A>=C.
=05@>18. Bacteroides spp. (GCB;82V 4> 6>2GV)*, Clostridium spp. (:@V< C. difficile), Fusobacterium 
nucleatum, Fusobacterium spp. (V=HV), Gaffkia anaerobica (@0=VH5 =07820;8AO Peptococcus), 
Peptostreptococcus spp.
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030B> 7 HB0 Bacteroides spp., O:V ?@>4C:CNBL b-;0:B0<078 (7>:@5<0 B. Fragilis), ABV9:V 4> 
F5DB@80:A>=C. !BV9:89 Clostridium difficile.
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:@8B5@VW >FV=:8 @57C;LB0BV2 28?@>1C20=L:

"01;8FO 1.
'CB;82V > GCB;82V !BV9:V

5B>4 @>72545=L
=3V1CNG0 :>=F5=B@0FVO, <3/; ≤ 8 16-32 ≥ 64
5B>4 48A:V2
(48A: 7 30 =C)
V0<5B@ 7>=8 70B@8ABC, << ≥ 21 20-14 ≤ 13
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48A:V2, ?@87=0G5=8E 4;O 2AVTW 3@C?8 F5D0;>A?>@8=V2.
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28,2 B0 256,9 ± 16,8 <3/; 2V4?>2V4=>. ;>I0 ?V4 :@82>N :>=F5=B@0FVW C ?;072V ?VA;O 
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4> 85 % ?@8 :>=F5=B@0FVW 300 <3/;. 024O:8 =86GV9 :>=F5=B@0FVW 0;L1C3> F5DB@80:A>=C C =V9 
28I0, =V6 C ?;072V.
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=>2>=0@>465=8E. '5@57 24 3>48=8 ?VA;O 2=CB@VH=L>25==>3> 22545==O F5DB@80:A>=C C 
4>7V 
50-100 <3/:3 <0A8 BV;0 (=>2>=0@>465=8< B0 =5<>2;OB0< 2V4?>2V4=>) :>=F5=B@0FVW 
F5DB@80:A>=C C A?8==><>7:>2V9 @V48=V ?5@528ICNBL 1,4 <3/;. 0:A8<0;L=0 :>=F5=B@0FVO C 
A?8==><>7:>2V9 @V48=V 4>AO30TBLAO ?@81;87=> G5@57 4 3>48=8 ?VA;O 2=CB@VH=L>25==>3> 
22545==O B0 AB0=>28BL C A5@54=L>2V, ?@8 0A5?B8G=> 4 %. # 4>@>A;8E E2>@8E =0 
<5=V=3VB ?VA;O 22545==O 4>78 50 <3/:3 <0A8 BV;0 G5@57 2-24 3>48=8 4>AO30NBLAO B0:V 
:>=F5=B@0FVW F5DB@80:A>=C C F5@51@>A?V=0;L=V9 @V48=V, O:V C 1030B> @07V2 
?5@528ICNBL 
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284V;OTBLAO C 3@C4=5 <>;>:>. 
5B01>;V7&5DB@80:A>= =5 ?V440TBLAO A8AB5<=>@NTBLAO C =50:B82=V <5B01>;VB8 ?V4 4VTN 
:8H:>2>W D;>@8.
82545==O. 030;L=89 ?;07<>289 :;V@5=A F5DB@80:A>=C AB0=>28BL 10-22 <;/E2. 8@:>289 :;V@5=A 
AB0=>28BL 5-12 <;/E2. 50-60 % F5DB@80:A>=C 282>48BLAO C =57 283;O4V =8@:0<8 V 
40-50 % C =572GN. 5@V>4 =0?V2282545==O F5DB@80:A>=C C 4>@>A;8E AB0=>28BL 1;87L:> 8 3>48=. 
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282>48BLAO ?@81;87=> 70 % 4>78. # 4VB59 ?5@H8E 8 4=V2 68BBO, 0 B0:>6 C ?0FVT=BV2 AB0@H5 
75 @>:V2 ?5@V>4 =0?V2282545==O C A5@54=L>
# E2>@8E V7 =8@:>2>N 01> ?5GV=:>2>N =54>AB0B=VABN D0@<0:>:V=5B8:0 F5DB@80:A>=C 7N N, 
2V47=0G0TBLAO ;8H5 =57=0G=5 71V;LH5==O ?5@V>4C =0?V2282545==O. /:I> ?>@CH5=0 ;8H5 
DC=:FVO =8@>:, 71V;LHCTBLAO 282545==O 7 6>2GN, O:I> ?>@CH5=0 DC=:FVO ?5GV=:8, 
71V;LHCTBLAO 282545==O =8@:0<8.
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A;54C5B >?@545;OBL A ?><>ILN D5@<5=B=KE <5B>4>2 0=0;870 (A1>G=K5 @50:F88»).
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064K9 3@0<< ?@5?0@0B0 A>45@68B 3,6 <<>;L =0B@8O. -B> A;54C5B CG8BK20BL ?0F85=B0<, 
:>B>@K5 ?@845@6820NBAO 485BK A :>=B@>;8@C5
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&5DB@80:A>= 8<55B >3@0=8G5==K9 A?5:B@ 0=B810:B5@80;L=>9 0:B82=>AB8 8 <>65B 1KBL 
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A;8 2 :0G5AB25 @0AB2>@8B5;O ?@8<5=ONB @0AB2>@ ;84>:08=0, F5DB@80:A>= <>6=> 22>48BL 
B>;L:> 2=CB@8. 5@54 22545=85< ?@5?0@0B0 A;54C5B >1O70B5;L=> CG5ABL ?@>B82>?>:070=8O : 
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GB>1K C1548BLAO, GB> 83;0 =5 ?>?0;0 2 :@>25=>A=K9 A>AC4. !;54C5B 8A?>;L7>20BL 
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<8 :0<=O<8, =01;N40;8AL =0 A>=>3@0<<5 65;G=>3> ?C7K@O, 8 G0AB>B0 8E 2>7=8:=>25=8O 
2>7@0AB0;0 ?@8 ?@8<5=5=88 F5DB@80:A>=0 2 4>75 1 3/ACB 8 2KH5. A>1CN >AB>@>6=>ABL 
A;54C5B A>1;N40BL ?@8 ?@8<5=5=88 ?@5?0@0B0 C 45B59. 5BO< =5 A;54C5B ?@8<5=OBL 4>7K 2KH5 
80 <3/:3 <0AAK B5;0, B0: :0: ?>2KH05BAO @8A: >1@07>20=8O 65;G=>3> ?@5F8?8B0B0. "0:85 
?@5F8?8B0BK 8AG570NB ?>A;5 ?@5:@0I5=8O B5@0?88 F5DB@80:A>=>1@07>20=85 ?@5F8?8B0B>2 
:0;LF852>9 A>;8 F5DB@80:A>=0 A>?@>2>640;>AL A8<0B8:>9. @8 =0;8G88 A8<>2 @5:><5=4C5BAO 
:>=A5@20B82=>5 =5E8@C@38G5A:>5 ;5G5=85, 8 2@0G 4>;65= ?@8=OBL @5H5=85 > ?@5:@0I5=88 
?@8<5=5=8O ?@5?0@0B0, >?8@0OAL =0 @57C;LB0BK >F5=:8 ?>;L7K-@8A:0 :>=:@5B=>3> A;CG0O (A
1>G=K5 @50:F88»). 
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F5DB@80:A>=0 (A1>G=K5 @50:F88»). A;CG05 =0;8G8O A8<>2 A;54C5B A45;0BL C;LB@072C:>2>5 
>1A;54>20=85. 5H5=85 > ?@8<5=5=88 ?@5?0@0B0 ?0F85=B0< A =0;8G85< 2 0=0<=575 ?>G5G=KE :0
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!>>B25BAB2CNI85 8AA;54>20=8O =5 ?@>2>48;8AL. A2O78 A 2>7<>6=>ABLN 2>7=8:=>25=8O B0:8E 
?>1>G=KE @50:F89, :0: 3>;>2>:@C65=85, F5DB@80:A>= <>65B 2;8OBL =0 A?>A>1=>ABL C?@02;OBL 
B@0=A?>@B=K<8 A@54AB20<8 8;8 @01>B0BL A <5E0=87<0<8.

708<>459AB285 A 4@C38<8 ;5:0@AB25==K<8 A@54AB20<8 8 4@C385 284K 2708<>459AB289.
0AB2>@8B5;8, A>45@60I85 :0;LF89, B0:85 :0: @0AB2>@ 8=35@0 8;8 @0AB2>@ 0@B<0=0, =5 A;54C5B 
8A?>;L7>20BL 4;O 2>AAB0=>2;5=8O ?@5?0@0B0 2> D;0:>=0E 8;8 4;O 40;L=59H53> @072545=8O 
2>AAB0=>2;5==>3> @0AB2>@0 4;O 2=CB@825==>3> 22545=8O, ?>A:>;L:C <>65B >1@07>20BLAO 
?@5F8?8B0B. @5F8?8B0BK :0;LF852>9 A>;8 F5DB@80:A>=0 B0:65 <>3CB >1@07>2K20BLAO ?@8 A
<5H820=88 F5DB@80:A>=0 A :0;LF89A>45@60I8<8 @0AB2>@0<8 2 >4=>9 8=DC78>==>9 A8AB5<5. 
&5DB@80:A>= =5;L7O 22>48BL >4=>2@5<5==> A @0AB2>@0<8 4;O 2=CB@825==>3> 22545=8O, 
A>45@60I8<8 :0;LF89, 2 B>< G8A;5 A :0;LF89A>45@60I8<8 @0AB2>@0<8 4;O 4;8B5;L=KE 8=DC789, 
B0:8<8 :0: @0AB2>@K 4;O ?0@5=B5@0;L=>3> ?8B0=8O, A ?><>ILN Y->1@07=>9 A8AB5 >AB0;L=K< 
?0F85=B0<, :@><5 =>2>@>645==KE, F5DB@80:A>= 8 :0;LF89A>45@60I85 @0AB2>@K <>6=> 22>48BL 
?>A;54>20B5;L=>, >48= 70 4@C38<, 5A;8 <564C 8=DC78O<8 BI0B5;L=> ?@>2<5AB8<>9 684:>ABLN. 
8AA;54>20=8OE in vitro A 8A?>;L7>20=85< ?;0728==>9 :@>28 27@>A;KE 8 =>2>@>645==KE 1K;> 
?>:070=>, GB> =>2>@>645==K< 3@>78B ?>2KH5==K9 @8A: >1@07>20=8O ?@5F8?8B0B>2 :0;LF852>9 
A>;8 F5DB@80:A>=0 (AA>1 ?@8<5=5=8O 8 4>7K», «@>B82>?>:070=8O», «A>15==>AB8 ?@8
<5=5=8O», «>1>G=K5 @50:F88»).
<8=>3;8:>784K. !CI5AB2CNB ?@>B82>@5G82K5 40==K5 >B=>A8B5;L=> ?>B5=F80;L=>3> CA8;5=8O 
B>:A8G5A:>3> 2>7459AB28O 0<8=>3;8:>784>2 =0 ?>G:8 ?@8 8E ?@8<5=5=88 A F5D0;>A?>@8=0<8. 
B0:8E A;CG0OE A;54C5B BI0B5;L=> A>1;N40BL @5:><5=40F88 ?> <>=8B>@8=3C C@>2=O 0
<8=>3;8:>784>2 (8 DC=:F88 ?>G5:) 2 :;8=8G5A:>9 ?@0:B8:5.



5AB5@>84=K5 ?@>B82>2>A?0;8B5;L=K5 A@54AB20, 0=B803@530=BK, 0=B03>=8ABK 28B0<8=0 
(=0?@8<5@, 20@D0@8=): ?>2KH5=85 2>7<>6=>AB8 :@>2>B5G5=8O.
!>2<5AB=>5 ?@8<5=5=85 ?@5?0@0B0 A ?5@>@0;L=K<8 0=B8:>03C;O=B0<8 <>65B CA8;820BL 
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F5DB@80:A>=0. 8AA;54>20=88 in vitro ?@8 ?@8<5=5=88 E;>@0;0 2 A>G5B0=88 A F5DB@80:A>=>< 
=01;N40;8AL 0=B03>=8AB8G5A:85 MDD5:BK. ;8=8G5A:0O 7=0G8<>ABL MB8E 40==KE =58725AB=0.
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@C385 15B0-;0:B0<=K5 0=B818>B8:8: 2>7<>6=>AB8 @0728B8O ?5@5:@5AB=KE 0;;5@38G5A:8E 
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>A;5 ?@8<5=5=8O MB0=>;0 A@07C ?>A;5 ?@85<0 F5DB@80:A>=0 =5 =01;N40;>AL MDD5:B>2, 
?>E>68E =0 459AB285 48AC;LD8@0<0.
&5DB@80:A>= =5 A>45@68B N-<5B8;B8>B5B@07>;L=CN 3@C??C, :>B>@0O 1K <>3;0 ?@825AB8 : 
=5?5@5=>A8<>AB8 MB0=>;0 8;8 :@>2>B5G5=8N, GB> A2>9AB25==> =5:>B>@K< 4@C38< 
F5D0;>A?>@8=0
@>15=5F84: =5 2;8O5B =0 :0=0;LF52CN A5:@5F8N F5DB@80:A>=0 (2 >B;8G85 >B 4@C38E 
F5D0;>A?>@8=>2).
0: 8 4@C385 0=B818>B8:8, F5DB@80:A>= <>65B A=860BL B5@0?52B8G5A:89 MDD5:B 20:F8=K 
?@>B82 B8D0, >4=0:> B0:>9 MDD5:B @0A?@>AB@0=O5BAO B>;L:> =0 >A;01;5==K9 HB0<< Ty21. 
0AB2>@ &5DB@80:A>=-0@=8F0 =5 A;54C5B A<5H820BL 8;8 22>48BL >4=>2@5<5==> A 4@C38<8 
0=B8<8:@>1=K<8 ?@5?0@0B0<8 2 A2O78 A D0@<0F52B8G5A:>9 =5A>2<5AB8<>ABLN.
&5DB@80:A>= =5A>2<5AB8< 8 53> =5;L7O A<5H820BL A 0<70:@8=><, 20=:><8F8=><, D;C:>=07>;>
< 8 0<8=>3;8:>7840<8.

$0@<0:>;>38G5A:85 A2>9AB20.
$0@<0:>48=0<8:0.
&5DB@80:A>= ?0@5=B5@0;L=K9 F5D0;>A?>@8=>2K9 0=B818>B8: III ?>:>;5=8O A ?@>;>=38@>20==K
< 459AB285
8:@>18>;>38O. 0:B5@8F84=0O 0:B82=>ABL F5DB@80:A>=0 >1CA;>2;5=0 ?>402;5=85< A8=B570 
:;5B>G=KE <5<1@0=. &5DB@80:A>= 0:B825= in vitro 2 >B=>H5=88 1>;LH8=AB20 3@0
<>B@8F0B5;L=KE 8 3@0;>68B5;L=KE <8:@>>@30=87<>2. &5DB@80:A>= E0@0:B5@87C5BAO >G5=L 
1>;LH>9 CAB>9G82>ABLN : 1>;LH8=AB2C β-;0:B0<07 (:0: ?5=8F8;;8=07, B0: 8 F5D0;>A?>@8=07) 3@0
;>68B5;L=KE 8 3@0<>B@8F0B5;L=KE 10:B5@89. &5DB@80:A>= 0:B825= 2 >B=>H5=88 B0:8E 
<8:@>>@30=87<>2 in vitro 8 ?@8 :;8=8G5A:8E 8=D5:F8OE (A@0745; «>:070=8O»): 
@0;>68B5;L=K5 0M@>1K. Staphylococcus aureus (<5B8F8;;8=GC2AB28B5;L=K9), :>03C;07>-
>B@8F0B5;L=K5 AB0D8;>:>::8, Streptococcus pyogenes (β-35<>;8B8G5A:89, 3@C??K ), Streptococcus 
agalactiae (β-35<>;8B8G5A:89, 3@C??K ), β-35<>;8B8G5A:85 AB@5?B>:>::8 (3@C??K =8 , =8 ), 
Streptococcus viridans, Streptococcus pneumoniae. #AB>9G82K5 : <5B8F8;;8=C Staphylococcus spp. 
@578AB5=B=K5 : F5D0;>A?>@8=0<, 2 B>< 65 G8A;5 : F5DB@80:A>=C. "0:65 Enterococcus faecalis, 
Enterococcus faecium 8 Listeria monocytogenes ?@>O2;ONB CAB>9G82>ABL : F5DB@80:A>=C.
@0<>B@8F0B5;L=K5 0M@>1K. Acinetobacter lwoffi, Acinetobacter anitratus (3;02=K< >1@07><
A. baumanii)*, Aeromonas hydrophila, Alcaligenes faecalis, Alcaligenes odorans, 0;:035=>?>4>1=K5 10:B5@88, 
Borreliaburgdorferi, Capnocytophaga spp, Citrobacterdiversus (2:;NG0O C. amalonaticus), Citrobacterfreundii*, 
Escherichia coli , Enterobacteraerogenes*, Enterobactercloacae*, Enterobacterspp. (4@C385)*, Haemophilus
ducreyi, Haemophilus influenzae, Haemophilus parainfluenzae, Hafnia alvei, Klebsiella oxytoca, Klebsiella
pneumoniae**, Moraxella catarrhalis (@0=55 =07K20;8AL Branhamella catarrhalis), Moraxella osloensis, 
Moraxella spp. (4@C385), Morganella morganii, Neisseria gonorrhoea5, Neisseria meningitidis, Pasteurella 
multocida, Plesiomonas shigelloides, Proteus mirabilis, Proteus penneri*, Proteus vulgaris*, Pseudomonas 
fluorescens*, Pseudomonas spp. (4@C385)*, Providentia rettgeri*, Providentia spp. (4@C385), Salmonella typhi, 
Salmonella spp. (=5 B8D>84=K5), Serratia marcescens*, Serratia spp. (4@C385)*, Shigella spp, Vibrio spp, 
Yersinia enterocolitica, Yersinia spp.(4@C385).



* 5:>B>@K5 87>;OBK MB8E 284>2 CAB>9G82K : F5DB@80:A>=C 3;02=K< >1@07>< 2A;54AB285 
>1@07>20=8O β-;0:B0<07, :>48@C5<>A><0<8. 
** 5:>B>@K5 87>;OBK MB8E 284>2 CAB>9G82K : F5DB@80:A>=C 2A;54AB285 >1@07>20=8O @O40 
?;07<84>->?>A@54>20==KE β-;0:B0<07.
=>385 87 HB0<<>2 2KH5C:070==KE <8:@>>@30=87<>2, 8<5NI8E <=>65AB25==CN CAB>9G82>ABL : 
B0:8< 0=B818>B8:0< :0: 0<8=>?5=8F8;;8=K 8 C@584>?5=8F8;;8=K, F5D0;>A?>@8=K ?5@2>3> 8 
2B>@>3> ?>:>;5=8O, 0<8=>3;8:>784K, GC2AB28B5;L=K : F5DB@80:A>=C. Treponema pallidum
GC2AB28B5;L=0 : F5DB@80:A>=C in vitro 8 2 >?KB0E =0 682>B=KE. ;8=8G5A:85 8A?KB0=8O 
?>:07K20NB, GB> F5DB@80:A>= MDD5:B825= 4;O ;5G5=8O ?5@28G=>3> 8 2B>@8G=>3> A8D8;8A0, 
70 8A:;NG5=85< :;8=8G5A:8E HB0<<>2 P. Aeruginosa, CAB>9G82KE : F5DB@80:A>=C.
=0M@>1K. Bacteroides spp. (GC2AB28B5;L=K5 : 65;G8)*, Clostridium spp. (@><5 C. difficile), 
Fusobacterium nucleatum, Fusobacterium spp. (4@C385), Gaffkia anaerobica (@0=55 =07K20;8AL 
Peptococcus), Peptostreptococcus spp. 
* 5:>B>@K5 87>;OBK MB8E 284>2 CAB>9G82K : F5DB@80:A>=C 2A;54AB285 >1@07>20=8O β-;0:B0
<07.
=>385 87 HB0<<>2 Bacteroides spp., ?@>4CF8@CNI85 β-;0:B0<07K (2 G0AB=>AB8 B. fragilis), 
CAB>9G82K : F5DB@80:A>=C. #AB>9G82K9 Clostridium difficile.
'C2AB28B5;L=>ABL : F5DB@80:A>=C <>6=> >?@545;OBL <5B>4>< 48A:>2 8;8 <5B>4>< A5@89=KE 
@072545=89 =0 030@5 8;8 1C;L>=5, 8A?>;L7CO AB0=40@B=CN <5B>48:C, ?>4>1=CN B>9, :>B>@CN 
@5:><5=4C5B 0F8>=0;L=K9 :><8B5B :;8=8G5A:8E ;01>@0B>@=KE AB0=40@B>2 (!). ;O 
F5DB@80:A>=0 ! CAB0=>28; A;54CNI85 :@8B5@88 >F5=:8 @57C;LB0B>2 8A?KB0=89:

"01;8F0 1.
'C2AB28B5;L=K5 #<5@5==>

GC2AB28B5;L=K5
!B>9:85

5B>4 @072545=89
=3818@CNI0O :>=F5=B@0F8O, 
<3/;

≤ 8 16-32 ≥ 64

5B>4 48A:>2
(48A: A 30 =0)
80<5B@ 7>=K 7045@6:8 @>AB0, 
<<

≥ 21 20-14 ≤ 13

;O >?@545;5=8O GC2AB28B5;L=>AB8 <8:@>>@30=87<>2 =5>1E>48<> 8A?>;L7>20BL 48A:8 A 
F5DB@80:A>=><, B0: :0: 2 8AA;54>20=8OE in vitro ?>:070=>, GB> F5DB@80:A>= 0:B825= 2 >B=>H5=88 
>B45;L=KE HB0<<>2, :>B>@K5 CAB>9G82K ?@8 8A?>;L7>20=88 48A:>2, ?@54=07=0G5==KE 4;O 2A59 
3@C??K F5D0;>A?>@8=>2.
<5AB> AB0=40@B>2 ! 4;O >?@545;5=8O GC2AB28B5;L=>AB8 <8:@>>@30=87<>2 <>6=> 
8A?>;L7>20BL 8 4@C385 E>@>H> AB0=40@B87>20==K5 =>@<0B82K, =0?@8<5@ DIN 8 ICS, 
?>72>;ONI85 045:20B=> >F5=8BL C@>25=L GC2AB28B5;L=>AB8.
$0@<0:>:8=5B8:0.
$0@<0:>:8=5B8:0 F5DB@80:A>=0 8<55B =5;8=59=K9 E0@0:B5@. A5 >A=>2=K5 D0@<0:>:8=5B8G5A:85 
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