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✂♦❋✱✭✲❅★❅✯ ✩●✪✮❲❅✩❅✯ ✩● ❅❲●✮❅ ❅❏✮★❅✩❅❈ ✄✭● ✯✭❋●✪● ✄✭● ●✯✵●✯ ✲✶❏♣✶✯✵✶✯ ♣✶✯♦
✯✭●❏ ●✟✵✪❅✶✪✩✮★✂✪✮✶✯ ●❳●✮✵✶✯ ❏✮✲✪✶�✮✶✱✞❋✮✲✶✯ ● ●✯♣●✲✮❅✱❏●★✵●❈ ●❳●✮✵✶✯ ❅★✵✮❲✮♦
✪❅✮✯✷ ❤❏ ❉★✩✮✲●✯ ★✭❏✫✪✮✲✶✯❈ ✶ ♣●✯✄✭✮✯❅✩✶✪ ❅✱●❋❅ ✄✭● ✂♦❋✱✭✲❅★❅✯ ★❅✵✭✪❅✮✯ ✡★♠✶
✵✪❅✵❅✩❅✯☛❈ ✮★✮�✮✪❅❏ ✲●✪✲❅ ✩● ❴❵✆ ✩✶ ✲✪●✯✲✮❏●★✵✶ �❅✲✵●✪✮❅★✶❈ ✁✂ ✂♦❋✱✭✲❅★❅✯
✲❅✵✮✁★✮✲❅✯ ✡✵✪❅✵❅✩❅✯☛❈ ❏✶✯✵✪❅✪❅❏ q✄✆ ✩● ✮★✮�✮✝♠✶✷ ✑✯✵✶ ✮❏♣✱✮✲❅ ✄✭●❈ ❅♣✞✯ ✯✭�♦
❏●✵✮✩❅✯ ❅ ✵✪❅✵❅❏●★✵✶✯ ✲✶❏●✪✲✮❅✮✯ ✡✲✶❏✶ ♣✶✪ ●✟●❏♣✱✶❈ ❅❏✮★❅✝♠✶☛❈ ✶✯ ●❳●✮✵✶✯
❅★✵✮❏✮✲✪✶�✮❅★✶✯ ✩❅✯ ✂♦❋✱✭✲❅★❅✯ ♣✶✩●❏ ✯●✪ ♣✪✶❏✶❲✮✩✶✯✷

❤★✵✪● ✶✯ ●✟✶♣✶✱✮✯✯❅✲❅✪❉✩●✶✯ ✪❅❏✮☎✲❅✩✶✯❈ ❅ ✂✡▲✆❴☞ ▲✆❥☛ ❯♦❋✱✭✲❅★❅ ✵●❏
✯✮✩✶ ●✯✵✭✩❅✩❅ ♣✶✪ ✵●✪ ❋✪❅★✩● ❅✵✮❲✮✩❅✩● ✮❏✭★✶✱✞❋✮✲❅ ● ✵❅❏�✫❏ ♣✶✪ ❅♣✪●✯●★♦
✵❅✪ ❏❅✮✶✪ ❅✵✮❲✮✩❅✩● ❅★✵✮❏✮✲✪✶�✮❅★❅ ● ❅★✵✮★●✶♣✱✂✯✮✲❅ ✩✶ ✄✭● ✶✭✵✪❅✯ ✂♦❋✱✭✲❅★❅✯
✡❫✧❩✑✁✧ ●✵ ❅✱❈ ▲✂✂q☛✷ ✐♠✶ ❏✭✮✵❅✯ ❅✯ ●❲✮✩✄★✲✮❅✯ ✩● ✄✭● ❅✯ ✂♦❋✱✭✲❅★❅✯ ♣✪✶❲●♦
★✮●★✵●✯ ✩● ❳✭★❋✶✯ ✵✄❏ ✭❏ ❋✪❅★✩● ♣✶✵●★✲✮❅✱ ❅★✵✮❏✮✲✪✶�✮❅★✶✷

❤❏ ♣●✯✄✭✮✯❅ ✪●❅✱✮♥❅✩❅ ✲✶❏ ❅ ✂♦❋✱✭✲❅★❅ ●✟✵✪❅❉✩❅ ✩✶ ❳✭★❋✶ Saccha-

romyces boulardii ❏✶✯✵✪✶✭ ✄✭● ●✯✯● ❤✴✐ ✮★✮�✮✭ ✶ ✲✪●✯✲✮❏●★✵✶ ✩● ✲●♣❅✯ ✩●
Salmonella thphymurium ● Escherichia coli❈ ●❏ ❅★✂✱✮✯● ❅★✵✮❏✮✲✪✶�✮❅★❅ ♣●✱❅
✵✫✲★✮✲❅ ✩● ❏✮✲✪✶♣✱❅✲❅✯ ✡❬✖❤❩✰❬✄✧❈ ❩✧❚✴✧❈ ❑✄✄❑☛✷

❄✂ ❅ ❅★✂✱✮✯● ✪●❅✱✮♥❅✩❅ ♣✶✪ ✐✮✱❲❅ ●✵ ❅✱ ✡❑✄✄❥☛❈ ❳●✮✵❅ ✲✶❏ ❅ ✂✂❋✱✭✲❅★❅
●✟✵✪❅❉✩❅ ✩✶ ❳✭★❋✶ Agaricus Sylvaticus❈ ❏✶✯✵✪✶✭ ✪●✯✭✱✵❅✩✶✯ ✩● ❅✵✮❲✮✩❅✩●✯ ❅★✵✮♦
❏✮✲✪✶�✮❅★❅✯ ✯✮❋★✮☎✲❅✵✮❲✶✯✷ ✓●✯✵● ●✯✵✭✩✶❈ ❳✶✮ ✭✵✮✱✮♥❅✩❅ ❅ ❏●✵✶✩✶✱✶❋✮❅ ✩● ✮★✶♦



✩✟✁☛✁✆✩✆● ✩✝✟✁❀✁❅✞☎✡✁✩✝✩ ✆✩ ✡☎✟✞✁☎❇☞●✞✩✝✩ ✂�✁✄☎ ✆✝ ✄☎✞✟✸✆✸✎�✵❅✩✝✩

❘❑▲❑▼❑◆ ❖ ❘P✈◗❙❚❛ ❯P ▲❙❚✉❯❱❙ ▼❛❧P ❯❱ ◆❣✉❛❲✉ ❖ ❳✉❧❑❨❩P❡❑ ❬❭❪❫❴ ✈❑❭❪❴ ❵❜ ❬❝❴ ❞❑ ❬❪❖✥✘��

✲✭✱❅✝♠✶ ●❏ ♣✪✶❳✭★✩✮✩❅✩● ●❏ ✂❋❅✪❈ ● ❳✶✮ ✪●✱❅✵❅✩❅ ● ✮★✮�✮✝♠✶ ✩● ❴▲✆ ♣❅✪❅ S. 

aureus❈ ✧✆ ♣❅✪❅ E. coli ● ❑✄✆ ✯✶�✪● ❅ ✱●❲●✩✭✪❅ Candida albicans✷
❤❏ ✭❏ ●✯✵✭✩✶ ✲✶❏ ✂♦ ❋✱✭✲❅★❅✯ ✪●❅✱✮♥❅✩✶ ♣✶✪ ✑✯✳✮�❅✯✳✮ ●✵ ❅✱✷ ✡❑✄✄✧☛❈

❏✶✯✵✪✶✭ ★✶❲❅❏●★✵● ❅ ❅✵✮❲✮✩❅✩● ❅★✵✮❏✮✲✪✶�✮❅★❅ ♣✶✯✮✵✮❲❅ ✩●✯✵● ✲✶❏♣✶✯✵✶✷ ❫✶♦
✪❅❏ ✮✯✶✱❅✩✶✯ ❴✂ ❳✭★❋✶✯ ✩● Co✠ ea arabica ● C. robusta✷ ❤❏ ❏●✮✶ ❅ ●✯✵●✯ ❳✭★♦
❋✶✯❈ ✶✯ ❅✭✵✶✪●✯ ❏✶✯✵✪❅✪❅❏ ✄✭● ✶✯ ❋✄★●✪✶✯ Aspergillus, Bionectria, Bipolaris, 

Cladosporium, Fusarium, Oxysporum, Glomerella, Guignardia, Phomopsis,

Talaromyces ● Trichoderma ✮★✮�✮✪❅❏ ♣●✱✶ ❏●★✶✯ ✭❏❅ ✩❅✯ ✯●✵● �❅✲✵✫✪✮❅✯ ✵●✯♦
✵❅✩❅✯✠ Salmonella choleraesuis, S. aureus, Pseudomonas aeruginosa ● ❏❅✮✯
✄✭❅✵✪✶ ✯✶✪✶✵✮♣✶✯ ✩✮❳●✪●★✵●✯ ✩● E. coli✷

▲✷✧ ❨❱❍❩✑❱✐❫❤❩✧✓✧

✴✪✶❲●★✮●★✵● ✩✶ ❳✭★❋✶ ❅✯✲✶❏✮✲●✵✶ Botryosphaeria rhodina ❚✧❚❨♦
✄❵❈ ❅ �✶✵✪✮✶✯❳●✪❅★❅ ✫ ✭❏ ●✟♣✶✱✮✯✯❅✲❅✪❉✩●✶ ✄✭●❈ ✯●❋✭★✩✶ ❨❅✪�✶✯❅ ●✵ ❅✱✷ ✡❑✄✄❴☛❈
✫ ✭❏❅ ❋✱✭✲❅★❅ ✲✶❏ ✲❅✩●✮❅ ♣✪✮★✲✮♣❅✱ ✂✡▲✆❴☛ ✲✶❏ ✪❅❏✮☎✲❅✝✏●✯ ★✶ ✲❅✪�✶★✶ ❥✷
✑✯✯✶ ❅ ✲❅✪❅✲✵●✪✮♥❅ ✲✶❏✶ ✭❏❅ ✂✡▲✆ ❴☞ ▲✆❥☛♦❯♦❋✱✭✲❅★❅❈ ✲✶❏✶ ✫ ✩●❏✶★✯✵✪❅✩✶ ★❅
☎❋✭✪❅ ❅�❅✮✟✶✷

�✂✮❂✆✝ ❇ ♦ ❤✯✄✭●❏❅ ✩❅ ●✯✵✪✭✵✭✪❅ ✩❅ �✶✵✪✮✶✯❳●✪❅★❅

✢✘✙✶✯✙ ✢✒✛✙✢✛✥ ✑✛✖✖❫✛✙✶✘✙✕✛✤ ✞☞☞✆✓

❱ ❳✭★❋✶ Botryosphaeria rhodina ❚✧❚❨♦✄❵ ❅✶ ✯●✲✪●✵❅✪ ★✶ ❏●✮✶ ✱❉♦
✄✭✮✩✶ ✩● ✲✭✱✵✮❲✶ ✭❏ ●✟✶♣✶✱✮✯✯❅✲❅✪❉✩●✶❈ ✩✂ ✶✪✮❋●❏ ❅ ✭❏❅ ✂✡▲✂❴☞▲✂❥☛♦❯♦❋✱✭♦
✲❅★❅❈ ✩●★✶❏✮★❅✩❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ✲✶❏ ❑❑✆ ✩● ✪❅❏✮☎✲❅✝♠✶✷ ✧ �✶✵✪✮✶✯❳●✪❅★❅
♣✶✩● ✯●✪ ♣✪✶✩✭♥✮✩❅ ●❏ ✩✮❲●✪✯❅✯ ❳✶★✵●✯ ✩● ✲❅✪�✶★✶❈ ● ❅✶ ✲✶❏♣❅✪✂♦✱✶✯❈ ♣✶✪ ✶✪♦
✩●❏ ✩● ✪●★✩✮❏●★✵✶❈ ✩●✯✵❅✲❅♦✯● ❅ ✯❅✲❅✪✶✯● ● ●❏ ✯●❋✭✮✩❅ ❅ ❋✱✭✲✶✯● ● ❅ ❳✪✭✵✶✯●
✡❚✧❬❤❯❱❈ ❑✄✄✂☛✷

❬✶❏✶ ✁✂ ✪●✱❅✵❅✩✶❈ ❲✂✪✮✶✯ ❳✭★❋✶✯ ✯♠✶ ♣✪✶✩✭✵✶✪●✯ ✩● ✂♦❋✱✭✲❅★❅✯❈ ❅✯
✄✭❅✮✯ ♣✶✩●❏ ✯●✪ ●✟✵✪❅❉✩❅✯ ✩❅ ♣❅✪●✩● ✲●✱✭✱❅✪ ✶✭ ✯●✪ ✯●✲✪●✵❅✩❅✯ ★✶ ❏●✮✶ ✩●
✲✭✱✵✮❲✶❈ ♣✶✩●★✩✶ ❅♣✪●✯●★✵❅✪ ❅✵✮❲✮✩❅✩●✯ ❅★✵✮❏✭✵❅❋✄★✮✲❅✯❈ ❅★✵✮✵✭❏✶✪❅✮✯❈ ❅★✵✮✲✶♦
✱●✯✵●✪✶✱✄❏✮✲❅✯❈ ✳✮♣✶❋✱✮✲●❏✮❅★✵●✯❈ ●★✵✪● ✶✭✵✪❅✯✷ ✧✮★✩❅ ★♠✶ ❳✶✪❅❏ ❅❲❅✱✮❅✩❅✯ ●
★♠✶ ●✯✵♠✶ ✩●✯✲✪✮✵❅✯ ★❅ ✱✮✵●✪❅✵✭✪❅ ✲✮●★✵❉☎✲❅❈ ❏✭✮✵❅✯ ✩❅✯ ❅✵✮❲✮✩❅✩●✯ ♣●✲✭✱✮❅✪●✯
✩✶ �✶✵✪✮✶✯❳●✪❅★❅✷ ❤ ♣✶✪ ●✯✵● ❏✶✵✮❲✶❈ ★✶ ●✯✵✭✩✶ ❳●✮✵✶ ❚✮✪❅★✩❅ ●✵ ❅✱✷ ✡❑✄✄❵☛❈
❳✶✮ ✮★❲●✯✵✮❋❅✩✶ ✶ ♣✶✵●★✲✮❅✱ ❏✭✵❅❋✄★✮✲✶ ✩●✯✵● ●✟✶♣✶✱✮✯✯❅✲❅✪❉✩●✶ in vivo, ●❏



�☎✵✁✯ ✂❋✄ ✟☎✞❀✁✝✩✯ ✂❋ ✠❋

❘❑▲❑▼❑◆ ❖ ❘P✈◗❙❚❛ ❯P ▲❙❚✉❯❱❙ ▼❛❧P ❯❱ ◆❣✉❛❲✉ ❖ ❳✉❧❑❨❩P❡❑ ❬❭❪❫❴ ✈❑❭❪❴ ❵❜ ❬❝❴ ❞❑ ❬❪❖✥✘ ��

✲❅❏✭★✩✶★❋✶✯✷ ❱✯ ✪●✯✭✱✵❅✩✶✯ ♣✪✶❲❅✪❅❏ ✄✭● ❅ �✶✵✪✮✶✯❳●✪❅★❅ ★♠✶ ✲❅✭✯✶✭ ●❳●✮✵✶
❏✭✵❅❋✄★✮✲✶ in vivo❈ ●❏ ★●★✳✭❏❅ ✩❅✯ ✵✪✄✯ ✲✶★✲●★✵✪❅✝✏●✯ ●✯✵✭✩❅✩❅✯ ✡✄❈✸❵☞ ▲❈❵
● ❴❈✄ ❋✑✬☛❈ ❅♣✞✯ ✲✶❏♣❅✪❅✝♠✶ ✲✶❏ ✶✯ ✲✶★✵✪✶✱●✯ ★●❋❅✵✮❲✶✯❈ ★✶✯ ✄✭❅✮✯ ✶✯ ✲❅❏✭★♦
✩✶★❋✶✯ ✪●✲●�●✪❅❏ ✮❋✭❅✱ ❲✶✱✭❏● ✩● ✯✶✱✭✝♠✶ ✩● ✯❅✱✮★❅ ☎✯✮✶✱✞❋✮✲❅✷ ✴✶✪✵❅★✵✶❈ ●✯♦
✵●✯ ✪●✯✭✱✵❅✩✶✯ ✮★✩✮✲❅❏ ★✶❲❅✯ ♣●✪✯♣●✲✵✮❲❅✯ ♣❅✪❅ ❳✭✵✭✪✶✯ �✮✶●★✯❅✮✶✯ ● ♣✶✯✯❉❲●✮✯
❅♣✱✮✲❅✝✏●✯ ✩●✯✵● ❤✴✐ ❳■★❋✮✲✶✷

✴✶✪ ●✯✵● ❏✶✵✮❲✶❈ ✶ ♣✪●✯●★✵● ✵✪❅�❅✱✳✶ ❲✮✯✶✭ ❅❲❅✱✮❅✪ ❅ ❅✵✮❲✮✩❅✩● ❅★✵✮♦
❏✮✲✪✶�✮❅★❅ ✩❅ ✂♦❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅ ✯✶�✪● ✲●♣❅✯ �❅✲✵●✪✮❅★❅✯❈ �●❏ ✲✶❏✶❈ ❅
✄✭❅★✵✮✩❅✩● ★●✲●✯✯✂✪✮❅ ✩●✯✵● ✲✶❏♣✶✯✵✶ ♣❅✪❅ ✮★✮�✮✝♠✶ ✩✶✯ ❏✮✲✪✶✪❋❅★✮✯❏✶✯ ●✯♦
✲✶✱✳✮✩✶✯✷ ✴❅✪❅ ✄✭● ✲✶❏ ✪●✯✭✱✵❅✩✶✯ ♣✶✯✮✵✮❲✶✯❈ ♣✭✩●✯✯● ✯●✪ ♣✪✶❏✶❲✮✩❅ ●★✵♠✶❈ ❅
✭✵✮✱✮♥❅✝♠✶ ✩●✯✵❅ ❋✱✭✲❅★❅ ♣❅✪❅ ❳❅�✪✮✲❅✝♠✶ ✩● ✭❏ ★✶❲✶ ❅★✵✮�✮✞✵✮✲✶✷

✁✚✍✛✗✙✑✍✑� ✗ ✚�✛✕✖✕�

❑✷▲ ✴❩❤✴✧❩❱ ❯✧ ✂♦❭✬✰❬✧✓✧

❱ ♣✪✶✲●✯✯✶ ❳✶✮ ✪●❅✱✮♥❅✩✶ ★✶ ✬❅�✶✪❅✵✞✪✮✶ ✩● ✧★✂✱✮✯●✯ ❬✱❉★✮✲❅✯ ✩❅ ❫❅♦
✲✭✱✩❅✩● ❬❅❏♣✶ ❩●❅✱✷ ✧✯ ✯✶✱✭✝✏●✯ ✩❅ ✂♦❋✱✭✲❅★❅ ★❅✯ ✲✶★✲●★✵✪❅✝✏●✯ ✩● ✄❈▲ ❋✑
❏✬❈ ● ✄❈✄▲❋✑❏✬ ❳✶✪❅❏ ❅✭✵✶✲✱❅❲❅✩❅✯ ♣✶✪ ❑✄❏✮★✭✵✶✯ ❅ ▲❑✄ ❬✌❈ ✲✶❏ ✶�✁●✵✮❲✶ ✩●
●✱✮❏✮★❅✪ ♣✶✯✯❉❲●✮✯ ✲✶★✵❅❏✮★❅✝✏●✯ ● ✩✮✯✯✶✱❲●♦✱❅ ✲✶❏♣✱●✵❅❏●★✵●✷ ✧♣✞✯ ✪●✯❳✪✮❅♦
✩❅❈ ❅ ✂♦❋✱✭✲❅★❅ ❳✶✮ ✵✪❅★✯❳●✪✮✩❅ ● ❅✪❏❅♥●★❅✩❅ ●❏ ✪●✲✮♣✮●★✵● ❳●✲✳❅✩✶✷

❑✷❑ ✴❩❤✴✧❩❱ ❯❱ ✑✓✁❬✰✬❱ ❨✧❬❍❤❩✑✧✓❱ ❤ ✐❤❚❤✧❯✰❩✧

✧✯ ✲●♣❅✯ ✩● �❅✲✵✫✪✮❅✯ ✭✵✮✱✮♥❅✩❅✯ ❳✶✪❅❏ ✲✶✱✶✲❅✩❅✯ ●❏ ✵✭�✶✯ ✩● ●★✯❅✮✶❈
✲✶★✵●★✩✶ ✲❅✱✩✶ ✩● ✮★❳✭✯♠✶ ✩● ✲✫✪●�✪✶ ● ✲✶✪❅✝♠✶ ✡✲❅✱✩✶ ❨❧✑☛ ✄✭● ❳✶✪❅❏ ✮★✲✭♦
�❅✩✶✯ ●❏ ●✯✵✭❳❅ ♣✶✪ ▲q ✳✶✪❅✯ ❅ ❴❵✁❬✷ ✴❅✪❅ ✮✯✶✱❅✪ ✲✶✱✁★✮❅✯ �❅✲✵●✪✮❅★❅✯ ✁✶❲●★✯❈
❅✱❉✄✭✶✵❅✯ ✩● ✲❅✩❅ ✲✭✱✵✭✪❅ ❳✶✪❅❏ ✵✪❅★✯❳●✪✮✩❅✯ ♣❅✪❅ ♣✱❅✲❅ ✩● ♣●✵✪✮ ✲✶★✵●★✩✶ ✂❋❅✪
✐❅★❋✭● ● ✮★✲✭�❅✩✶✯ ♣✶✪❈ ❅♣✪✶✟✮❏❅✩❅❏●★✵●❈ ❑✧ ✳✶✪❅✯ ❅ ❴❵✁❬✷ ✴❅✪❅ ❳❅♥●✪ ✶
✮★✞✲✭✱✶❈ ❳✶✪❅❏ ✭✵✮✱✮♥❅✩✶✯ ✩● ❴ ❅ ✧ ✲✶✱✁★✮❅✯ ✮✩✄★✵✮✲❅✯ ✡✩● ❏●✯❏❅ ✲✶✪❈ ❳✶✪❏❅
● ✵❅❏❅★✳✶☛❈ ❅✯ ✄✭❅✮✯ ❳✶✪❅❏ ✵✪❅★✯❳●✪✮✩❅✯ ♣❅✪❅ ✭❏ ✵✭�✶ ●✯✵✫✪✮✱ ✲✶★✵●★✩✶ ❵ ❏✬
✩● ✯✶✱✭✝♠✶ ✯❅✱✮★❅ ✡✄❈q❥✆☛✷ ✧ ✵✭✪❲❅✝♠✶ ✩✶✯ ✵✭�✶✯ ❳✶✮ ❏●✩✮✩❅ ●❏ ✭❏ ●✯♣●✲✵✪✶♦
❳✶✵✁❏●✵✪✶❈ ✭✵✮✱✮♥❅★✩✶♦✯● ✲✶❏♣✪✮❏●★✵✶ ✩● ✶★✩❅ ❥❑❵★❏✷ ✧ ✯✶✱✭✝♠✶ ✯❅✱✮★❅ ❳✶✮
●❏♣✪●❋❅✩❅ ✲✶❏✶ �✪❅★✲✶ ✩✭✪❅★✵● ❅ ❅★✂✱✮✯●✷ ✧✯ ✩✮✱✭✮✝✏●✯ ❅✱✲❅★✝❅✪❅❏❈ ❅♣✪✶✟✮♦
❏❅✩❅❏●★✵●❈ ❅ ✲✶★✲●★✵✪❅✝♠✶ ✩●✯●✁❅✩❅ ✩● ▲❈✄ ✟ ▲✄✂ ✲✫✱✭✱❅✯✑❏✬❈ ✲✶❏♣❅✵❉❲●✱ ✲✶❏
❅ ●✯✲❅✱❅ ✄❈❵ ✩● ❚❅✲❫❅✪✱❅★✩ ✡✓❬❬✬✐❈❑✄✄❑☛✷ ❤✯✵● ♣✪✶✲●✯✯✶ ❳✶✮ ✪●♣●✵✮✩✶ ♣❅✪❅
✵✶✩❅✯ ❅✯ ✲●♣❅✯ ✭✵✮✱✮♥❅✩❅✯ ★✶ ♣✪●✯●★✵● ●✯✵✭✩✶✷

❱ ✮★✞✲✭✱✶ �❅✲✵●✪✮❅★✶ ✁✂ ♣✪●♣❅✪❅✩✶❈ ❳✶✮ ✯●❏●❅✩✶ ♣●✱❅ ✵✫✲★✮✲❅ ✩● ●✯♣❅✱✳❅♦
❏●★✵✶ ●❏ ✯✭♣●✪❳❉✲✮● ★❅✯ ♣✱❅✲❅✯ ✩● ✴●✵✪✮ ✡✂✄✟▲❵❏❏☛ ✲✶★✵●★✩✶ ❅♣✪✶✟✮❏❅✩❅❏●★✵●
▲❵❏✬✩●✧❋❅✪ ❚✭●✱✱●✪ ❧✮★✵✶★❈ ✲✶❏✶ ✲✶★✯✵❅ ★❅ ★✶✪❏❅✵✮❲❅ ❨❩✧✐✑✬ ✡❑✄✄✧☛❈ ✭✵✮♦
✱✮♥❅★✩✶ ❅✱✝❅ ✩● ✩✪✮❋❅✱✯❇✮❈ ❅ ☎❏ ✩● ✶�✵●✪ ✭❏ ✲✪●✯✲✮❏●★✵✶ ✭★✮❳✶✪❏● ● ✲✶★☎✭●★✵●✷



✩✟✁☛✁✆✩✆● ✩✝✟✁❀✁❅✞☎✡✁✩✝✩ ✆✩ ✡☎✟✞✁☎❇☞●✞✩✝✩ ✂�✁✄☎ ✆✝ ✄☎✞✟✸✆✸✎�✵❅✩✝✩

❘❑▲❑▼❑◆ ❖ ❘P✈◗❙❚❛ ❯P ▲❙❚✉❯❱❙ ▼❛❧P ❯❱ ◆❣✉❛❲✉ ❖ ❳✉❧❑❨❩P❡❑ ❬❭❪❫❴ ✈❑❭❪❴ ❵❜ ❬❝❴ ❞❑ ❬❪❖✥✘�✌

❑✷❴ ✧❪✧✬✑✧�✁❱ ❯❤✧❍✑❪✑❯✧❯❤✧✓❍✑❚✑❬❩❱❨✑✧✓✧

✓●✯✵● ✵✪❅�❅✱✳✶ ❳✶✮ ✭✵✮✱✮♥❅✩✶ ✶ ❏✫✵✶✩✶ ✩● ✩✮✱✭✮✝♠✶ ❋✪❅✩❅✵✮❲❅ ✩✶ ✲✶❏♦
♣✶✯✵✶❈ ♣❅✪❅ ❅❲❅✱✮❅✪ ❅ ✯✭❅ ❅✵✮❲✮✩❅✩● ❅★✵✮❏✮✲✪✶�✮❅★❅✷ ❤✯✵● ✵✮♣✶ ✩● ✩✮✱✭✮✝♠✶ ✫
✲✶★✯✮✩●✪❅✩✶ ✄✭❅★✵✮✵❅✵✮❲✶❈ ♣✶✮✯ ❅★❅✱✮✯❅ ❅ ✄✭❅★✵✮✩❅✩● ❏❉★✮❏❅ ★●✲●✯✯✂✪✮❅ ✩● ✭❏
❅❋●★✵● ❅★✵✮❏✮✲✪✶�✮❅★✶ ♣❅✪❅ ❏❅✵❅✪ ✶ ❏✮✲✪✶✪❋❅★✮✯❏✶ ●❏ ✄✭●✯✵♠✶❈ ✵✫✲★✮✲❅ ✲✳❅♦
❏❅✩❅ ✩● ❬✑❚ ✡❬✶★✲●★✵✪❅✝♠✶ ✑★✮�✮✵✞✪✮❅ ❚❉★✮❏❅☛✷ ✓●✯✵● ❏✫✵✶✩✶ ✫ ★●✲●✯✯✂✪✮✶
✯●❏●❅✪ ✶ ❏✮✲✪✶✪❋❅★✮✯❏✶ ● ●★✵♠✶ ✩✮✱✭✮✪ ❋✪❅✩❅✵✮❲❅❏●★✵● ✶ ❅❋●★✵● ❅ ✯●✪ ✵●✯✵❅✩✶
●❏ ✭❏ ❏●✮✶ ✯✞✱✮✩✶ ✶✭ ✱❉✄✭✮✩✶✷ ✧♣✞✯ ✮★✲✭�❅✪ ❅ ♣✱❅✲❅❈ ✭❏❅ ❅★✂✱✮✯● ✫ ❳●✮✵❅ ♣❅✪❅
❅ ❲●✪✮☎✲❅✝♠✶ ✩● ✄✭❅✱ ❅ ✲✶★✲●★✵✪❅✝♠✶ ❏❉★✮❏❅ ✡❅ ❏❅✮✶✪ ✩✮✱✭✮✝♠✶☛ ✩✶ ❅★✵✮❏✮✲✪✶♦
�✮❅★✶ ✮★✮�✮✭ ✶ ✲✪●✯✲✮❏●★✵✶ ✩✶ ❏✮✲✪✶✪❋❅★✮✯❏✶ ✡❨✧❩❱✓❈ ❫✑✓❤❭❱✬❯❈ ▲✂✂✄☛✷
❱ ❅❋●★✵● ❅★✵✮❏✮✲✪✶�✮❅★✶ ❳✶✮ ✮★✶✲✭✱❅✩✶ ●❏ ♣✱❅✲❅✯ ♣✶✪ ✩✶✮✯ ❏✫✵✶✩✶✯✠ ❏✫✵✶✩✶
✩● ✲❅❲✮✩❅✩●♦♣✱❅✲❅ ● ✩✮❳✭✯♠✶ ●❏ ✩✮✯✲✶✷

❱ ❏✫✵✶✩✶ ✩● ✩✮❳✭✯♠✶ ●❏ ✩✮✯✲✶ ❳✶✮ ✪●❅✱✮♥❅✩✶ ✩● ❅✲✶✪✩✶ ✲✶❏ ✄❅✱●❏�❅ ●
✄✭★✮✲❇❅ ✡❑✄✄❴☛✷ ❯●♣✶✮✯ ✩● ✯●❏●❅✩✶ ✶ ✮★✞✲✭✱✶ ★❅ ♣✱❅✲❅❈ ✲✶❏ ✶ ❅✭✟❉✱✮✶ ✩● ✭❏❅
♣✮★✝❅ ●✯✵✫✪✮✱ ✡❅✭✵✶ ✲✱❅❲❅✩❅☛❈ ❳✶✪❅❏ ✲✶✱✶✲❅✩✶✯ ✩✮✯✲✶✯ ✩● ♣❅♣●✱ ✩● ☎✱✵✪✶ ✡✵❅❏♦
�✫❏ ●✯✵✫✪●✮✯ ● ✲✶❏ ✩✮✍❏●✵✪✶ ♣❅✩✪♠✶ ✩● ❥❏❏☛ ✲✶★✵●★✩✶ ✄✭❅★✵✮✩❅✩● ●✯♣●✲❉☎✲❅
✩✶ ❅❋●★✵● ❅★✵✮❏✮✲✪✶�✮❅★✶✷ ❤❏ ✯●❋✭✮✩❅❈ ✶✯ ✩✮✯✲✶✯ ❳✶✪❅❏ ✮❏♣✪●❋★❅✩✶✯ ♣✶✪ ▲❵
❏✮★✭✵✶✯ ● ●★✵♠✶ ❅ ♣✱❅✲❅ ❳✶✮ ●★✲✭�❅✩❅ ♣✶✪ ❑✧ ✳✶✪❅✯ ❅ ❴❥✁❬✷

✓✶ ❏✫✵✶✩✶ ✩● ✲❅❲✮✩❅✩●♦♣✱❅✲❅❈ ❳✶✪❅❏ ❳●✮✵✶✯ ★✶ ✂❋❅✪ ✶✪✮❳❉✲✮✶✯ ♣❅✩✪✶★✮♦
♥❅✩✶✯ ✲✶❏ ❵❏❏ ✩● ✩✮✍❏●✵✪✶ ● ✧❏❏ ✩● ♣✪✶❳✭★✩✮✩❅✩● ● ★●✱●✯ ❳✶✪❅❏ ✮★✶✲✭✱❅✩❅✯
❅✯ ✲✶★✲●★✵✪❅✝✏●✯ ✩● ❨●✵❅♦❋✱✭✲❅★❅✯ ✩● ✄❈▲ ❋☞❏✬ ● ✄❈✄▲❋✑❏✬✷ ❤❏ ♣✱❅✲❅✯ ✩✮❳●♦
✪●★✵●✯❈ ✲✶✱✶✲✶✭♦✯● ❅✯ ❨●✵❅♦❋✱✭✲❅★❅✯ ●❏ ❲✶✱✭❏●✯ ✩● ▲✄✄✭✬ ● ❴✄✄✭✬ ✩● ✲❅✩❅
✲✶★✲●★✵✪❅✝♠✶ ♣❅✪❅ ❅❲●✪✮❋✭❅✝♠✶ ✩✶ ❬✑❚ ✡❚✰❩❩✧�❈ ❑✄▲✄☛✷ ✧♣✞✯ ❅�✯✶✪✝♠✶ ✩❅
✂♦❋✱✭✲❅★❅ ♣●✱✶ ✂❋❅✪❈ ❅✯ ♣✱❅✲❅✯ ✩●❲✮✩❅❏●★✵● ✮✩●★✵✮☎✲❅✩❅✯ ❳✶✪❅❏ ✮★✲✭�❅✩❅✯ ●❏
●✯✵✭❳❅ �❅✲✵●✪✮✶✱✞❋✮✲❅ ❅ ❴✸❬✌ ♣✶✪ ❑✧♦✧q✳✶✪❅✯✷

✧ ❅❲❅✱✮❅✝♠✶ ✩❅ ❅✵✮❲✮✩❅✩● ❅★✵✮❏✮✲✪✶�✮❅★❅ in vitro ✩●✵●✪❏✮★❅✩❅ ✵❅★✵✶
♣●✱✶ ❏✫✵✶✩✶ ✩● ✲❅❲✮✩❅✩●♦♣✱❅✲❅ ●❏❏●✮✶ ✯✞✱✮✩✶ ✄✭❅★✵✶ ♣●✱✶ ❏✫✵✶✩✶ ✩● ✩✮❳✭✯♠✶
●❏ ✩✮✯✲✶❈ ❳✶✪❅❏ ✪●❅✱✮♥❅✩✶✯ ✶�✯●✪❲❅★✩✶♦✯● ❅ ❳✶✪❏❅✝♠✶ ✩● ✳❅✱✶✯ ✩● ✮★✮�✮✝♠✶ ✩●
✲✪●✯✲✮❏●★✵✶ ❅✶ ✪●✩✶✪ ✩❅✯ ✲❅❲✮✩❅✩●✯ ♣❅✩✪✶★✮♥❅✩❅✯ ● ✩✶✯ ✩✮✯✲✶✯ ✲✶✱✶✲❅✩✶✯ ★❅✯
♣✱❅✲❅✯✷ ❫✶✮ ✲✶★✯✮✩●✪❅✩✶ ✲✶❏✶ ♣✪✶✩✭✵✶ ❅✵✮❲✶❈ ★●✯✵● ●✯✵✭✩✶❈ ❅✄✭●✱● ✄✭● ❅♣✪●✯●★♦
✵✶✭ ✳❅✱✶ ✩● ✮★✮�✮✝♠✶ ✩● ✲✪●✯✲✮❏●★✵✶❈ ✲✶❏ ✩✮✍❏●✵✪✶ ✮❋✭❅✱ ✶✭ ✯✭♣●✪✮✶✪ ❅ q❏❏✷
❱✯ ●★✯❅✮✶✯ ❳✶✪❅❏ ✪●❅✱✮♥❅✩✶✯ ●❏ ✵✪✮♣✱✮✲❅✵❅ ● ✶ ✪●✯✭✱✵❅✩✶ ☎★❅✱ ❳✶✮ ✩●✵●✪❏✮★❅✩✶
♣●✱❅ ❏✫✩✮❅ ❅✪✮✵❏✫✵✮✲❅ ✩✶✯ ✩✮✍❏●✵✪✶✯ ✩✶✯ ✳❅✱✶✯ ✩● ✮★✮�✮✝♠✶❢ ✲✶❏✶ ✲✶★✯✵❅ ★✶
❏❅★✭❅✱ ✩● ❬✶✒✱● ✡❑✄✄❴☛✷

❯✭✪❅★✵● ✶✯ ✵●✯✵●✯ ❳✶✪❅❏ ✪●❅✱✮♥❅✩✶✯ ✲✶★✵✪✶✱●✯ ♣✶✯✮✵✮❲✶✯ ✲✶❏ ✩✮✯✲✶✯ ✩●
❅★✵✮�✮✞✵✮✲✶✯ ✲✶❏✭❏●★✵● ✭✯❅✩✶✯ ♣❅✪❅ ✵●✯✵●✯ ✩● ✯●★✯✮�✮✱✮✩❅✩● ✩● ❏✮✲✪✶✪❋❅★✮✯♦
❏✶✯ ✲✶✲✶ ♣✶✯✮✵✮❲✶✯❈ ✲✶❏✶ ✲✶★✯✵❅ ★❅ ♣❅✩✪✶★✮♥❅✝♠✶ ✩● ❨❩✧✐✑✬ ✡❑✄✄❵☛❈ ● ✲✶★♦
✵✪✶✱●✯ ★●❋❅✵✮❲✶✯ ✲✶❏ ✶ ✯✶✱❲●★✵● ✭✵✮✱✮♥❅✩✶ ♣❅✪❅ ✩✮✱✭✮✝♠✶ ✩❅ ❋✱✭✲❅★❅ ❅ ☎❏ ✩● ✯●
❲●✪✮☎✲❅✪ ✯●✭ ●❳●✮✵✶ ✯✶�✪● ✶ ❏✮✲✪✶✪❋❅★✮✯❏✶ ✵●✯✵❅✩✶✷



�☎✵✁✯ ✂❋✄ ✟☎✞❀✁✝✩✯ ✂❋ ✠❋

❘❑▲❑▼❑◆ ❖ ❘P✈◗❙❚❛ ❯P ▲❙❚✉❯❱❙ ▼❛❧P ❯❱ ◆❣✉❛❲✉ ❖ ❳✉❧❑❨❩P❡❑ ❬❭❪❫❴ ✈❑❭❪❴ ❵❜ ❬❝❴ ❞❑ ❬❪❖✥✘ ��

✁ ✙✗�✜✏✛✍✖✕� ✕✤✛✑✖✕�

✧ ✂♦❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ★♠✶ ❅♣✪●✯●★✵✶✭ ❅✵✮❲✮✩❅✩● ❅★✵✮❏✮✲✪✶�✮❅★❅
✯✮❋★✮☎✲❅✵✮❲❅ ✯✶�✪● ✲●♣❅✯ ✩● Staphylococcus epidermidis ✡✧❍❬❬▲❑❑❑q☛. ❬✶★♦
❳✶✪❏● ❏✶✯✵✪❅ ❅ ☎❋✭✪❅ ❴❈ ★♠✶ ✳✶✭❲● ❅ ❳✶✪❏❅✝♠✶ ✩● ✳❅✱✶ ✩● ✮★✮�✮✝♠✶❈ ✵❅★✵✶ ★✶
❏✫✵✶✩✶ ✩● ✩✮❳✭✯♠✶ ●❏ ✩✮✯✲✶❈ ✵❅❏♣✶✭✲✶ ✲✶❏ ✶ ❏✫✵✶✩✶ ✩● ✲❅❲✮✩❅✩●♦♣✱❅✲❅ ●❏
★●★✳✭❏❅ ✩❅✯ ✲✶★✲●★✵✪❅✝✏●✯✷

✹✆✆✁☎☎ ✁ ✂ ✴●✪☎✱ ❅★✵✮❏✮✲✪✶�✮❅★✶ ✩❅ ✂♦ ❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ❳✪●★✵● ✆ ✲●♣❅
✩❅ �❅✲✵✫✪✮❅ Staphylococcus epidermidis.

✂�✹✧✹ ✁✂ ✵❵✶✘✭✘ ✭✕✩❀✗❭✘ ✯✜ ✭✕✗✽✘✥ ✔✹✄ ✟ ☎✍✄✆ ◆✖✛✽✛ ✽✘✜ Staphylococcus epidermidis ✯

◗✘✶✒✕✘✗✩✯✒✛✙✛ ✙✛ ✽✘✙✽✯✙✶✒✛✢❭✘ ☞✤✕✸☎✜❯ ✟ ☞✤☞✕✸☎✜❯✤ ✒✯✗❑✯✽✶✕✱✛✜✯✙✶✯✝ ✂�✹✧✹ ✞✂ ✵❵✶✘✭✘

✽✛✱✕✭✛✭✯✜❑✖✛✽✛✥ ✔✫✄ ✟ ☎■✄✆ ◆✖✛✽✛ ✽✘✜ Staphylococcus epidermidis ✯ ◗✘✶✒✕✘✗✩✯✒✛✙✛ ✙✛ ✽✘✙✽✯✙✜
✶✒✛✢❭✘ ☞✤✕✸☎✜❯ ✯ ☞✤☞✕✸☎✜❯✤ ✒✯✗❑✯✽✶✕✱✛✜✯✙✶✯✓ ✢✘✙✶✯✙✮✒✿❀✕✱✘ ❑✯✗✗✘✛✖✤ ✞☞✕☛✓

❤❏ ♣✱❅✲❅✯ ✩● Escherichia coli (✧❍❬❬▲▲✸✸❵☛ ✲✶❏ ❅ ✂♦❋✱✭✲❅★❅ �✶♦
✵✪✮✶✯❳●✪❅★❅❈ ★♠✶ ❳✶✪❅❏ ✩●✵●✲✵❅✩✶✯ ✳❅✱✶✯ ✩● ✮★✮�✮✝♠✶❈ ✮★✩●♣●★✩●★✵●❏●★✵● ✩❅✯
✲✶★✲●★✵✪❅✝✏●✯ ✭✯❅✩❅✯❈ ✲✶❏✶ ✶�✯●✪❲❅✩✶ ★❅ ☎❋✭✪❅ ✧✷ ✧ ✪●✯✮✯✵✄★✲✮❅ ✩✶ ❏✮✲✪✶✪❋❅♦
★✮✯❏✶ ✆ ✂♦❋✱✭✲❅★❅ ❳✶✮ ✲✶★✯✵❅✵❅✩❅ ★❅✯ ♣✱❅✲❅✯ ●❏ ✄✭● ✶ ❏✫✵✶✩✶ ✩● ✩✮❳✭✯♠✶ ●❏
✩✮✯✲✶ ● ❏✫✵✶✩✶ ✲❅❲✮✩❅✩●♦♣✱❅✲❅ ❳✶✪❅❏ ✭✵✮✱✮♥❅✩✶✯✷

✹✆✆✁☎☎ ✂ ♦ ✴●✪☎✱ ❅★✵✮❏✮✲✪✶�✮❅★✶ ✩❅ ✂♦ ❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ❳✪●★✵● ✆ ✲●♣❅ ✩❅
�❅✲✵✫✪✮❅ Escherichia coli

✂�✹✧✹ ✁✂ ✵❵✶✘✭✘ ✭✕✩❀✗❭✘ ✯✜ ✭✕✗✽✘✥ ✔✹✄ ✟ ☎✍✄✂ ◆✖✛✽✛ ✽✘✜ Escherichia coli ✯ ◗✘✶✒✕✘✗✩✯✒✛✙✛
✙✛ ✽✘✙✽✯✙✶✒✛✢❭✘ ☞✤✕✸☎✜❯ ✯ ☞✤☞✕✸☎✜❯✤ ✒✯✗❑✯✽✶✕✱✛✜✯✙✶✯✥ ✂�✹✧✹ ✞✂ ✵❵✶✘✭✘ ✽✛✱✕✭✛✭✯✜❑✖✛✽✛✥
✔✫✄ ✟ ☎■✄✆ ◆✖✛✽✛ ✽✘✜ Escherichia coli ✯ ◗✘✶✒✕✘✗✩✯✒✛✙✛ ✙✛ ✽✘✙✽✯✙✶✒✛✢❭✘ ☞✤✕✸☎✜❯ ✯ ☞✤☞✕✸☎✜❯✤

✒✯✗❑✯✽✶✕✱✛✜✯✙✶✯✓ ✢✘✙✶✯✙ ✮✒✿❀✕✱✘ ❑✯✗✗✘✛✖✤ ✞☞✕☛✓



✩✟✁☛✁✆✩✆● ✩✝✟✁❀✁❅✞☎✡✁✩✝✩ ✆✩ ✡☎✟✞✁☎❇☞●✞✩✝✩ ✂�✁✄☎ ✆✝ ✄☎✞✟✸✆✸✎�✵❅✩✝✩

❘❑▲❑▼❑◆ ❖ ❘P✈◗❙❚❛ ❯P ▲❙❚✉❯❱❙ ▼❛❧P ❯❱ ◆❣✉❛❲✉ ❖ ❳✉❧❑❨❩P❡❑ ❬❭❪❫❴ ✈❑❭❪❴ ❵❜ ❬❝❴ ❞❑ ❬❪❖✥✘�✁

Pseudomonas aeruginosa ✡✧❍❬❬❑✸q❵✂☛ ★♠✶ ❅♣✪●✯●★✵✶✭ ✯●★✯✮�✮✱✮✩❅♦
✩● ✆ ✂♦❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ✲✶❏✶ ✩●❏✶★✯✵✪❅ ❅ ☎❋✭✪❅ ❵❈ ✵❅★✵✶ ●❏ ❏✫✵✶✩✶
✩✮❳✭✯♠✶ ●❏ ♣✱❅✲❅❈ ✄✭❅★✵✶ ●❏ ❏✫✵✶✩✶ ✲❅❲✮✩❅✩●♦♣✱❅✲❅❈ ●❏ ★●★✳✭❏❅ ✲✶★✲●★✵✪❅♦
✝♠✶ ✭✵✮✱✮♥❅✩❅✷

✹✆✆✁☎☎ ☎ ♦ ✴●✪☎✱ ❅★✵✮❏✮✲✪✶�✮❅★✶ ✩❅ ✂♦ ❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ❳✪●★✵● ❅ ✲●♣❅ ✩❅
�❅✲✵✫✪✮❅ Pseudomonas aeruginosa

✂�✹✧✹ ✁✂✵❵✶✘✭✘ ✭✕✩❀✗❭✘ ✯✜ ✭✕✗✽✘✥ ✔✹✄ ✟ ☎✍✄✆ ◆✖✛✽✛ ✽✘✜ Pseudomonas aeruginosa ✯

◗✘✶✒✕✘✗✩✯✒✛✙✛ ✙✛ ✽✘✙✽✯✙✶✒✛✢❭✘ ☞✤✕✸☎✜❯ ✯ ☞✤☞✕✸☎✜❯ ✒✯✗❑✯✽✶✕✱✛✜✯✙✶✯✥ ✂�✹✧✹ ✞✂ ✵❵✶✘✭✘ ✽✛✱✕✜
✭✛✭✯✜❑✖✛✽✛ ✔✫✄ ✟ ☎■✄✆ ◆✖✛✽✛ ✽✘✜ Pseudomonas aeruginosa ✯ ◗✘✶✒✕✘✗✩✯✒✛✙✛ ✙✛ ✽✘✙✽✯✙✶✒✛✢❭✘

☞✤✕✸☎✜❯ ✯ ☞✤☞✕✸☎✜❯✤ ✒✯✗❑✯✽✶✕✱✛✜✯✙✶✯✓ ✢✘✙✶✯✙ ✮✒✿❀✕✱✘ ❑✯✗✗✘✛✖✤ ✞☞✕☛✓

❱ ✲✶★✵✪✶✱● ★●❋❅✵✮❲✶ ✡☎❋✭✪❅ ❥✧☛ ★♠✶ ❅♣✪●✯●★✵✶✭ ❅✵✮❲✮✩❅✩● ❅★✵✮�❅✲✵●♦
✪✮❅★❅ ❏✶✯✵✪❅★✩✶ ✄✭● ✶ ✩✮✱✭●★✵● ✩✶✯ ●✟✵✪❅✵✶✯ ✡✯❅✱✮★❅ ●✯✵✫✪✮✱☛ ★♠✶ ✮★✵●✪❳●✪✮✭ ★❅
❅✵✮❲✮✩❅✩● ✩❅ ✂♦❋✱✭✲❅★❅ ✵●✯✵❅✩❅✷ ❤★✄✭❅★✵✶ ✶ ✲✶★✵✪✶✱● ♣✶✯✮✵✮❲✶ ✩✶ ●✟♣●✪✮❏●★✵✶
✪●❅✱✮♥❅✩✶ ✲✶❏ ❅✯ ✲●♣❅✯ ♣❅✩✪♠✶ ✩● Staphylococcus epidermidis ✡✧❍❬❬▲❑❑❑q☛, 
Escherichia coli (✧❍❬❬▲▲✸✸❵☛❈ ● Pseudomonas aeruginosa ✡✧❍❬❬❑✸q❵✂☛❈
❳✪●★✵● ✆ ❭●★✵❅❏✮✲✮★❅ ✡❭❤✓☛ ● ❬●❳●♣✮❏● ✡❬✴❚☛ ✡☎❋✭✪❅ ❥❨☛ ❅♣✪●✯●★✵✶✭ ✳❅✱✶✯
✩● ✮★✮�✮✝♠✶ ✩● ✲✪●✯✲✮❏●★✵✶ ✩●★✵✪✶ ✩❅ ♥✶★❅ ♣✪●✲✶★✮♥❅✩❅ ♣●✱✶ ❬✬✐✑ ✩● ❑❵ ❏❏
✡✯●★✯❉❲●✱☛❈ ▲q❏❏ ✡✯●★✯❉❲●✱☛❈ ▲▲ ❏❏ ✡✮★✵●✪❏●✩✮✂✪✮✶☛ ✩● ✩✮✍❏●✵✪✶ ✪●✯♣●✲✵✮❲❅♦
❏●★✵●❈ ●❲✮✩●★✲✮❅★✩✶ ✪●✯✮✯✵✄★✲✮❅ ❅ ✧❚❬ ✶★✩● ★♠✶ ✳✶✭❲● ✳❅✱✶ ✩● ✮★✮�✮✝♠✶✷

✹✆✆✁☎☎ � ♦ ❬✶★✵✪✶✱● ❅★✵✮❏✮✲✪✶�✮❅★✶ ★●❋❅✵✮❲✶ ● ♣✶✯✮✵✮❲✶

✠✮✌ ❍✘✙✶✒✘✖✯ ✙✯✸✛✶✕✱✘✤ ❑✖✛✽✛ ✽✘✜ ✘ ✗✘✖✱✯✙✶✯ ✯ ✠✷✌ ✬✗✯✜❑✖✘ ✭✯ ❍✘✙✶✒✘✖✯ ❑✘✗✕✶✕✱✘✤ ✽✘✜ ✛✙✶✕◗✕✜
❪✶✕✽✘✗ ✩✒✯✙✶✯ ☎✗ ✽✯❑✛✗ ✶✯✗✶✛✭✛✗✓ ✢✘✙✶✯✙ ✮✒✿❀✕✱✘ ❑✯✗✗✘✛✖✤ ✞☞✕☛✓



�☎✵✁✯ ✂❋✄ ✟☎✞❀✁✝✩✯ ✂❋ ✠❋

❘❑▲❑▼❑◆ ❖ ❘P✈◗❙❚❛ ❯P ▲❙❚✉❯❱❙ ▼❛❧P ❯❱ ◆❣✉❛❲✉ ❖ ❳✉❧❑❨❩P❡❑ ❬❭❪❫❴ ✈❑❭❪❴ ❵❜ ❬❝❴ ❞❑ ❬❪❖✥✘ ��

✂ ✒✕✘�✑✖✗✙✍✓✆✗� ✹✑✘✍✑�

✧ ✂♦❋✱✭✲❅★❅ �✶✵✪✮✶✯❳●✪❅★❅ ★♠✶ ❅♣✪●✯●★✵✶✭ ●❳●✮✵✶✯ ❅★✵✮❏✮✲✪✶�✮❅♦
★✶✯ ✯✶�✪● ❅✯ ✲●♣❅✯ �❅✲✵●✪✮❅★❅✯ ✵●✯✵❅✩❅✯✠ Staphylococcus epidermidis

✡✧❍❬❬▲❑❑❑q☛, Escherichia coli (✧❍❬❬▲▲✸✸❵☛ ● Pseudomonas aeruginosa

✡✧❍❬❬❑✸q❵✂☛✷
✒ ✩● ✯✭❏❅ ✮❏♣✶✪✵✍★✲✮❅ ✪●✯✯❅✱✵❅✪ ✄✭● ●✯✵● ❳✶✮ ✶ ♣✪✮❏●✮✪✶ ●✯✵✭✩✶ ❳●✮✵✶

✲✶❏ ✶ ✶�✁●✵✮❲✶ ✩● ❅★❅✱✮✯❅✪ ❅ ❅✵✮❲✮✩❅✩● ❅★✵✮❏✮✲✪✶�✮❅★❅ ✩❅ �✶✵✪✮✶✯❳●✪❅★❅❈ ♣✶✪♦
✵❅★✵✶❈ ✯● ❳❅♥ ★●✲●✯✯✂✪✮✶ ✄✭● ★✶❲✶✯ ✵✪❅�❅✱✳✶✯ ✯●✁❅❏ ✪●❅✱✮♥❅✩✶✯ ♣❅✪❅ ❅★❅✱✮✯❅✪
●✯✵❅ ✂♦❋✱✭✲❅★❅❈ ♣❅✪❅ ❏●✱✳✶✪ ✲✶★✳●✲●✪ ✯✭❅✯ ✲❅✪❅✲✵●✪❉✯✵✮✲❅✯ ● ❅✵✮❲✮✩❅✩●✯ in vitro.

✒ ✮★✵●✪●✯✯❅★✵● ❅ ✪●❅✱✮♥❅✝♠✶ ✩● ✵●✯✵●✯ ❅★✵✮❏✮✲✪✶�✮❅★✶✯ ❳✭✵✭✪✶✯❈ ❳✪●★✵● ✆ ✶✭✵✪❅✯
✲●♣❅✯ �❅✲✵●✪✮❅★❅✯❈ ✩✮❳●✪●★✵●✯ ✩❅✯ ✵●✯✵❅✩❅✯ ★✶ ♣✪●✯●★✵● ●✯✵✭✩✶✷ ❤ ●❏ ❳✭✵✭✪✶
♣✪✞✟✮❏✶❈ ✪●❅✱✮♥❅✪ ✩●✵●✪❏✮★❅✝♠✶ ✩● ✯✭❅ ♣✶✵●★✲✮❅✱✮✩❅✩● ✵●✪❅♣✄✭✵✮✲❅ ❅✵✪❅❲✫✯ ✩●
●✯✵✭✩✶✯ in vivo❈ ✲✶❏ ✶�✁●✵✮❲✶ ✩● ♣●✯✄✭✮✯❅✪ ★✶❲✶✯ ❏✫✵✶✩✶✯ ♣❅✪❅ ✲✶★✵✪✶✱● ✩●
❅❋●★✵●✯ ♣❅✵✶❋✄★✮✲✶✯✷

✙✗✹✗✙❦✘✒✑✍�

✧❨❩✧❧✧❚❈ ❤✷✴✷☞ ❬❧✧✑✓ ❤✷ ✧★ ●★♥✒❏● ❳✪✶❏ �❅✲✵●✪✮❅ ❅�✱● ✵✶ ✩●✯✵✪✶✒ ♣●★✮♦
✲✮✱✱✮★✷ ✘☎✄✁☎� ♣✷▲✧❥✠q❴✸❈ ▲✂✧✄✷

❨✧❭❭✑❱❈ ❬✷ ❧✷ ✚�✏☎✠✆✂✂✝✂ ☞� ☎✡☛✝ �✠✁✝✝✁✆☞✝✂ ✠☎ ☎✄✆✁✆☞☎☞� ☎✠✄✆✠✝✏✆✏�✌✣
✄✆✁☎ � ☎✠✄✆✆✠�☎✂☎✄✁☎✆☎ ☞☎ ❖❝✂✁◗❢❖❝✂�◗ ✄✣✆✝✁✏☎✠☎ ✆✂✝✝☎☞☎ ☞✝ Pleurotus 

pulmonarius. ❍●✯● ✡❯✶✭✵✶✪❅✩✶ ●❏ ❫❅✪❏❅✲✶✱✶❋✮❅☛✷ ✰★✮❲●✪✯✮✩❅✩● ❫●✩●✪❅✱ ✩✶
✴❅✪❅★✂❈ ❬✭✪✮✵✮�❅❈ ❑✄▲✄✷

❨✧❩❨❱✐✧❈ ✧✷ ❚✷❈ ●✵ ❅✱✷ ✴✪✶✩✭✝♠✶ ● ✧♣✱✮✲❅✝✏●✯ ✩● ❤✟✶♣✶✱✮✯✯❅✲❅✪❉✩●✶✯ ❫■★♦
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Letras semelhantes correspondem à diferença não signifi cativa (p>0,05).
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