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$0@<0:>48=0
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@078B82=8E >@30=V7= 
E0@0:B5@87CTBLAO 4C65 25;8:>N ABV9:VABN 4> 1V;LH>ABV β-;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=V7
3@078B82=V 05@>18: Staphylococcus aureus (C B> CB2>@NNBL ?5=VF8;V=07C), :>03C;07>-=530B82=V 
AB0DV;>:>:8, Streptococcus pneumoniae, Streptococcus 3@C?8 A (Str. @yogenes), Streptococcus 3@C?8 B (Str. 
agalactiae), Streptococcus viridans.
@8 <5B8F8;V=C Staphylococcus spp., 0 B0:>6 1V;LHVABL HB0E. faecalis, Enterococcus faecium B0 Listeria 
monocytogenes) 28O2;ONBL ABV9:VABL 4> F5D0;>A?>@8=V2, C B>=C;
3@0<=530B82=V 05@>18: Aeromonas spp., Alcaligenes spp., Branhamella catarrhalis (I> CB2>@NNBL V =5 
CB2>@NNBL β-;0:B0<078), Citrobacter spp., Enterobacter spp. (45O:V HB0<8 @578AB5=B=V), Escherichia 
coli, Haemophilus ducreyi, Haemophilus influenzae, Haemophilus parainfluenzae, Moraxella spp., Morganella 
morganii, Neisseria gonorrhoea5, Neisseria meningitidis, Plesiomonas shigelloides, Proteus mirabilis, Proteus 
vulgaris, Providencia spp., Pseudomonas aeruginosa (45O:V HB0<8 @578AB5=B=V), Salmonella spp. (C 
B> G8A;V S. typhi), Klebsiella spp. (C B> G8A;V 
K. pneumoniae), Serratia spp. (C B> G8A;V S. marcescens), Shigella spp., Vibrio spp., Yersinia spp. (C B>
Y. enterocolitica).
@8 030B> HB0>@30=V73;V:>7848, T GCB;828<8 4> F5DB@80:A>=C.
Treponema pallidum GCB;820 4> F5DB@80:A>=C in vitro V 2 4>A;V40E =0 B20@8=0E. ;V=VG=V 
4>A;V465==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. 0eruginosa, ABV9:8E 4> F5DB@80:A>=C;
0=05@>18: Bacteroides spp. (GCB;82V 4> 6>2GV), Clostridium spp. (70 28=OB:>< C. difficile), 
Fusobacterium spp. (70 28=OB:>< F. mortiferum B0 F. varium), Peptococcus spp., Peptostreptococcus spp.
@8 030B> 7V HB0Bacteroides spp., O:V ?@>4C:CNBL β-;0:B0<078 (7>:@5<0, B. fragilis), ABV9:V 4> 
F5DB@80:A>=C.
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< 1V;LH =V6 24 3>48= ?V4B@8=F5=B@0FVW I>4> GCB;828E >@30=V7
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:>=F5=B@0FVW 0;L1C3> F5DB@80:A>=C 2 =V9 28I0, =V6 C ?;072V.
@>=8:=5==O C F5@51@>A?V=0;L=C @V48=C.
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V428I5=0 GCB;82VABL 4> F5DB@80:A>=C, 01> 1C4L-O:>3> V=H>3> F5D0;>A?>@8=C. 0O2=VABL 2 
0=0<=57V BO6:8E @50:FV9 3V?5@GCB;82>ABV (=0?@8:;04, 0=0DV;0:B8G=8E @50:FV9) 4> 1C4L-
O:>3> V=H>3> B8?C 15B0-;0:B0<=8E 0=B810:B5@V0;L=8E 70A>1V2 (?5=VF8;V=V2, <>=>10:B0
&5DB@80:A>= ?@>B8?>:070=89:
- =54>=>H5=8< =>2>=0@>465=8< 2V:>< ≤ 41 B8645=L V7 C@0EC20==O< AB@>:C 
2=CB@VH=L>CB@>1=>3> @>728B:C (35AB0FV9=89 2V: + 2V: ?VA;O =0@>465==O)*
- 4>=>H5=8< =>2>=0@>465=8< (2V:>< ≤ 28 4=V2):
· V7 3V?5@1V;V@C1V=52BO=8F5N, 3V?>0;L1C 0F84>7><, >A:V;L:8 ?@8 B0:8E AB0=0E 72O7C20==O 
1V;V@C1V=C, 9<>2V@=>, ?>@CH5=5*
· O:V ?>B@51CNBL (01> >GV:CTBLAO, I> ?>B@51C20B825==>3> 22545==O ?@5?0@0BV2 :0;LFVN 
01> V=DC7V9 :0;LFVT27G8=V2, >A:V;L:8 VA=CT @878: CB2>@5==O ?@5F8?VB0BV2 :0;LFVT2>W 
A>;V F5DB@80:A>=C (482. @>74V;8 «A>1;82>ABV 70AB>AC20==O» B0 «>1VG=V @50:FVW»).
* # 4>A;V465==OE Vn vitro 1C;> ?>:070=>, I> F5DB@80:A>= <>65 28BVA=OB8 1V;V@C1V= 7V 72O7:C 7 
0;L1C< A8@>20B:8 :@>2V, I> ?@872>48BL 4> <>6;82>3> @878:C @>728B:C 1V;V@C1V=>2>W 
5=F5D0;>?0BVW C B0:8E ?0FVT=BV2.
5@54 2=CB@VH=L><� O7>28< 22545==O< F5DB@80:A>=C A;V4 >1>2O7:>2> 28:;NG8B8 =0O2=VABL 
?@>B8?>:070=L 4> 70AB>AC20==O ;V4>:0W=C, O:I> 9>3> 70AB>A>2CNBL 2 O:>ABV @>7G8==8:0 
(482. @>74V; «A>1;82>ABV 70AB>AC20==O»). 82. V=AB@C:FVN 4;O <548G=>3> 70AB>AC20==O 
;V4>:0W=C, >A>1;82> ?@>B8?>:070==O.



>7G8=8 F5DB@80:A>=C, I> :0W=, =V:>;8 =5 A;V4 22>48B8 2=CB@VH=L>25==>.

70T<>4VO 7 V=H8<8 ;V:0@AL:8<8 70A>10<8 B0 V=HV 2848 270T<>4V9.
>7G8==8:8, I> 7G8= V=35@0 01> @>7G8= 0@B<0=0, =5 A;V4 28:>@8AB>2C20B8 4;O 2V4=>2;5==O 
?@5?0@0BC =0E 01> 4;O ?>40;LH>3> @>72545==O 2V4=>2;5=>3> @>7G8=C 4;O 
2=CB@VH=L>25==>3> 22545==O, >A:V;L:8 <>65 CB2>@8B8AO ?@5F8?VB0B. @5F8?VB0B8 
:0;LFVT2>W A>;V F5DB@80:A>=C B0:>6 <>6CBL CB2>@N20B8AO ?@8 7=C V7 :0;LFVT2
&5DB@80:A>= =5 <>6=0 22>48B8 >4=>G0A=> V7 @>7G8=0<8 4;O 2=CB@VH=L>25==>3> 22545==O, I> 
7G8=8 <>6=0 22>48B8 ?>A;V4>2=>, >48= ?VA;O >4=>3>, O:I> N @V48=>N. # 4>A;V465==OE Vn vitro V7 
28:>@8AB0==O< ?;07<8 ?C?>28==>W :@>2V 4>@>A;8E B0 =>2>=0@>465=8E 1C;> ?>:070=>, I> 
=>2>=0@>465=8< 703@>6CT ?V428I5=89 @878: CB2>@5==O ?@5F8?VB0BV2 :0;LFVT2>W A>;V 
F5DB@80:A>=C (482. @>74V;8 «!?>AV1 70AB>AC20==O B0 4>78», «@>B8?>:070==O», «A>1;82>ABV 
70AB>AC20==O», «>1VG=V @50:FVW»).
!CAC20==O ?@5?0@0BC V7 ?5@>@0;L=8<8 0=B8:>03C;O=B0<8 <>65 ?>A8;N20B8 5D5:B ?@>B8 2VB0
2>B5GV. 5:><5=4CTBLAO G0AB> ?5@52V@OB8 4=5 =>@<0;V7>20=5 A?V22V4=>H5==O B0 =0;56=8< 
G8=>< :>@53C20B8 4>7C 0=B82VB0=>< (482. @>74V; «>1VG=V @50:FVW»).
A=CNBL AC?5@5G;82V 40=V I>4> ?>B5=FV9=>3> ?>A8;5==O B>:A8G=>3> 2?;82C 03;V:>784V2 =0 
=8@:8 ?@8 WE 70AB>AC20==V @07>< V7 F5D0;>A?>@8=0<8. B0:8E 28?04:0E A;V4 @5B5;L=> 4>B@8
<5=40FV9 V7 <>=VB>@8=3C @V2=O 03;V:>784V2 (B0 DC=:FVW =8@>:) C :;V=VG=V9 ?@0:B8FV.
# 4>A;V465==V in vitro ?@8 70AB>AC20==V E;>@0;C C :><1V=0FVW V7 F5DB@80:A>=>< 
A?>AB5@V30;8AO 0=B03>=VAB8G=V 5D5:B8. ;V=VG=0 7=0GCIVABL F8E 40=8E =52V4><0.
5 1C;> 70@5TAB@>20=> 28?04:V2 270T<>4VW =>< B0 :0;LFVT2=>< 4;O 2=CB@VH=L><O7>2>3> 
22545==O B0 :0;LFVT2
# ?0FVT=BV2, O:V 70AB>A>2CNBL F5DB@80:A>=, <>6;82V E81=>?>78B82=V @57C;LB0B8 B5ABC C
<1A0.
&5DB@80:A>=, O: V V=HV 0=B81V>B8:8, <>65 A?@8G8=OB8 E81=>?>78B82=V @57C;LB0B8 0=0;V7C 
=0 30;0:B>75
>4V1=8< G8=><, ?@8 287=0G5==V 3;N:>78 C A5GV 70 4>?><>3>N =5D5@<5=B=8E <5B>4V2 
@57C;LB0B8 <>6CBL 1CB8 E81=>?>78B82=8<8. FVTW ?@8G8=8 2 ?5@V>4 70AB>AC20==O 
F5DB@80:A>=C A;V4 287=0G0B8 @V25=L 3;N:>78 C A5GV 70 4>?><>3>N D5@<5=B=8E <5B>4V2.
>@CH5=L DC=:FVW =8@>: =5 A?>AB5@V30;>AO ?VA;O AC?CB=L>3> 70AB>AC20==O 25;8:8E 4>7 
F5DB@80:A>=C B0 ?>BC6=8E 4VC@5B8:V2 (=0?@8:;04, DC@>A5
4=>G0A=5 70AB>AC20==O ?@>15=5F84C =5 7=86CT 282545==O F5DB@80:A>=C.

A>1;82>ABV 70AB>AC20==O. 
50:FVW 3V?5@GCB;82>ABV.
/: V ?@8 70AB>AC20==V 2AVE 15B0-;0:B0<=8E 0=B81V>B8:V2, ?>2V4><;O;>AO ?@> 28?04:8 
A5@9>7=8E @50:FV9 3V?5@GCB;82>ABV, V=>4V V7 ;5B0;L=8<8 =0A;V4:0<8 (482. @>74V; «>1VG=V 
@50:FVW»). # 28?04:C BO6:8E @50:FV9 3V?5@GCB;82>ABV 70AB>AC20==O F5DB@80:A>=C A;V4 
=5309=> ?@8?8=8B8 B0 268B8 =0;56=8E =52V4:;04=8E 70E>4V2. 5@54 ?>G0B:>< ;V:C20==O A;V4 
2AB0=>28B8, G8 T C ?0FVT=B0 2 0=0<=57V BO6:V @50:FVW 3V?5@GCB;82>ABV 4> F5DB@80:A>=C, 
V=H8E F5D0;>A?>@8=V2 01> V=H8E B8?V2 15B0-;0:B0<=8E 70A>1V2. !;V4 7 >15@56=VABN 
70AB>A>2C20B8 F5DB@80:A>= ?0FVT=B0< V7 =0O2=VABN 2 0=0<=57V =5BO6:>W 
3V?5@GCB;82>ABV 4> V=H8E 15B0-;0:B0<=8E ?@5?0@0BV2.
0@5TAB@>20=V 28?04:8 BO6:8E =51060=8E @50:FV9 7 1>:C H:V@8 (A8=4@>< !BV25=A0-6>=A>=0 
01> A8=4@>< 09T;0/B>:A8G=89 5?V45@<0;L=89 =5:@>;V7); >4=0: G0AB>B0 F8E O28I =52V4><0 (482. 
@>74V; «>1VG=V @50:FVW»).
70T<>4VO V7 ;V:0@AL:8<8 70A>10<8, I> 
# =54>=>H5=8E B0 4>=>H5=8E =5<>2;OB 2V:>< <5=H5 1 ?8A0=V 28?04:8 CB2>@5==O ?@5F8?VB0BV2 
:0;LFVT2>W A>;V F5DB@80:A>=C C ;535=OE B0 =8@:0E V7 ;5B0;L=8<8 =0A;V4:0<8. )>=09<5=H5 >4=>
= B0 :0;LFV9 22>48;8 C @V7=89 G0A B0 G5@57 @V7=V 2=CB@VH=L>25==V V=DC7V9=V A8AB5<8. 
3V4=> V7 =0O2=8<8 =0C:>28<8 40=8<8, =5 70@5TAB@>20=> ?V4B25@465=8E 28?04:V2 CB2>@5==O 
2=CB@VH=L>AC48==8E ?@5F8?VB0BV2, :@V< O: C =>2>=0@>465=8E, O:8< 22>48;8 F5DB@80:A>= 
B0 :0;LFVT27G8=8 01> 1C4L-O:V V=HV :0;LFVT2A;V465==OE Vn vitro 1C;> ?>:070=>, I> 
=>2>=0@>465=8< 703@>6CT ?V428I5=89 @878: CB2>@5==O ?@5F8?VB0BV2 :0;LFVT2>W A>;V 



F5DB@80:A>=C ?>@V2=O=> V7 ?0FVT=B0<8 V=H8E 2V:>28E 3@C?.
@8 70AB>AC20==V F5DB@80:A>=C ?0FVT=B0< 1C4L-O:>3> 2V:C ?@5?0@0B =5 <>6=0 7 22>48B8 
>4=>G0A=> V7 1C4L-O:8<8 @>7G8=0<8 4;O 2=CB@VH=L>25==>3> 22545==O, I> @8AB0==V @V7=8E 
V=DC7V9=8E A8AB5< 01> 22545==V ?@5?0@0BV2 C @V7=V V=DC7V9=V 4V;O=:8. @>B5 ?0FVT=B0< 
2V:>< AB0@H5 28 4=V2 F5DB@80:A>= B0 :0;LFVT27G8=8 <>6=0 22>48B8 ?>A;V4>2=>, >48= ?VA;O 
>4=>3>, 70 C<>28 22545==O ?@5?0@0BV2 G5@57 @V7=V V=DC7V9=V A8AB5<8 C @V7=V 4V;O=:8 
BV;0 01> 703> ?@><820==O V=DC7V9=>W A8AB5<8 7G8=V2 4;O ?>2=>3> ?0@5=B5@0;L=>3> 
E0@GC20==O (%), <548G=V ?@0FV2=8:8 <>6CBL ?@87=0G8B8 0;LB5@=0B82=V 0=B810:B5@V0;L=V 
70A>18, 70AB>AC20==O O:8E =5 ?>2O70=5 V7 ?>4V1=8< @878:>< CB2>@5==O ?@5F8?VB0BV2. /:I> 
70AB>AC20==O F5DB@80:A>=C ?0FVT=B0<, O:V ?>B@51CNBL ?>ABV9=>3> E0@GC20==O, 287=0=> 
=5>1EV4=8<, @>7G8=8 4;O % B0 F5DB@80:A>= <>6=0 22>48B8 >4=>G0A=>, E>G0 V G5@57 @V7=V 
V=DC7V9=V A8AB5<8 B0 C @V7=V 4V;O=:8 BV;0. "0:>6 22545==O @>7G8=V2 4;O % <>6=0 
?@87C?8=8B8 =0 G0A V=DC7VW F5DB@80:A>=C B0 ?@><8B8 V=DC7V9=V A8AB5<8 
VB8.
57?5:0 B0 5D5:B82=VABL ?@5?0@0BC C =>2>=0@>465=8E, =5<>2;OB B0 4VB59 1C;8 2AB0=>2;5=V 4;O 
4>7, >?8A0=8E C @>74V;V «!?>AV1 70AB>AC20==O B0 4>78». # 4>A;V465==OE 1C;> ?>:070=>, I> 
F5DB@80:A>=, O: 45O:V V=HV F5D0;>A?>@8=8, <>65 28BVA=OB8 1V;V@C1V= 7V 72O7:C V7 0;L1C< 
A8@>20B:8 :@>2V.
® ?@>B8?>:070=89 =54>=>H5=8< B0 4>=>H5=8< =>2>=0@>465=8<, O:8< 703@>6CT @878: @>728B:C 
1V;V@C1V=>2>W 5=F5D0;>?0BVW (482. @>74V; «@>B8?>:070==O»).
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