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Sunum Plani

e Diyabetik Ayak Infeksiyonlarma Bakis - \
* Yeni tedavi arayislar1 ve Bakteriyofaj (\ !

* Bakteriyofajlarin etki mekanizmalari "
* Klinik kullanimlari

e Basarili tedavi ornekleri

* Sonuc




Diabetes Mellitus ve Ayak Ulserleri

* DM’lu hastalarin %25-30’unda ayak iilserler1 gelisir
* Ayak tlserli DM hastalarinin bes yillik mortalite oran1 %40
 Ayak tlserli hastalarin %17’sinde ampiitasyon gerekiyor

* Amputasyonlu hastalarda mortalite daha yiiksek
* %49 /1 yil
* %69 /5 yil
* %90 /10 yil

* Ekonomik yiikii:
DM 217 Milyar USD /2017 (ABD) (2012°den sonra %26 artis)
* DAI 74 Milyar USD /2017 (ABD)
* Kanser 80 Milyar USD /2015 (ABD)

Jeyeraman K, et al. BMC Endocr Disord, 2019; 19: 1
Armstrong DG, et al. J Foot and Ankle Res, 2020; 13



From: Five year mortality and direct costs of care for people with diabetic foot complications are comparable to cancer
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Five Year Mortality of Diabetic Foot Complications and Cancer. Diabetic foot complications compared to cancer. DFU = diabetic foot ulcers [11] = 30.5%.
Charcot = Charcot neuroarthropathy of the foot [14]. All Cancer = pooled 5 year survival of all cancers [11]. CLTI = chronic limb threatening ischemia [28,
29]. Major Amputation = above foot amputation [20,21,22, 26, 27]. Minor Amputation = foot level amputation [17, 27]
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Figure z2: Qualitative and quantitative aspects of diabetic foot infections (DFIs). Staphylococcus aureus and B-hemolytic streptococci are
the first microorganisms to colonize and acutely infect breaks in the skin. Chronic wounds develop a more complex polymicrobial

microbiota, including aerobic Gram-negative rods and anaerobes.
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Figure 3: Model of acute wound healing. Wound healing is divided into three sequential but overlapping phases: (1) the inflammatory
phase, (2) the proliferative phase (re-epithelialization, granulation, and neoangiogenesis), and (3) the remodeling phase (extracellular
matrix remodeling). This complexly orchestrated biochemical cascade is characterized by signature events and cells. and their molecular
regulators.

Diabetic Foot Ulcer

Visualizing the Histopathology and Pathophysiology
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Diyabetik Ayak Infeksiyonlarinda Antibiyotik
Basarisizligi

* Antibiyotiklerin hedef dokuda subteropatik duzeyde kalmasi

* Polimikrobiyal etken

Sooner

or later

* Biyofilm olusumu ]

wears two faces

forgets

* Uzun stireli antibiyotik kullanimi

which one

is real.,

Antibakteriyel direng artisi

MDR bakterilerle yeni kolonizasyon riskleri

* Antibiyotik tedavisine katki saglayacak immiin yant eksikligi




Yeni Arayislar

* Bakteriyosinler (lantibiyotikler, nisin)

* Esansiyel Yagla\ 4 / X vﬁ
. - ibitorlert "

EASON FOR HOPE
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Bakteriyofa]

* Bakteriyofaj kisaca faj olarak da bilinir

* Archaea ve bakteriler1 infekte edebilen virus
* Protein yapisinda bir kapsiil

e [cerisinde DNA veya RNA genomunu

* Bakterilerin oldugu her ortamda bulunur

* Yeryliziinde 10°!' *den daha fazla bakteriyofaj
* GRAS status by FDA 1n 2006




Bulundugu Yerler

* Deniz suyu bakterilerinin %70’ 1nde

e Tatli su birikintilerinde

* Kanalizasyon sularinda

* Paspaslarda (9x10° viryon/mL)

* Yaygin olarak toprakta ve hayvanlarin

sindirim sisteminde bulunur.




_ nukleik asit

Bakteriyofaj Yapisi
_ S

* Bas ve Kuyruk yapisindan meydana gelir ; i b

 Niikleik asid bas kisminda bulunur = \ \\m

* Fibril uclarla spesifik reseptorlere tutunur [

* Bazal levha i1le bakteri hiicre zarina oturur o

 Bakteri hiicre yapisinda porlar acilir

* Kuyruk 1¢eriginden gen aktarimi saglanir

Cell wall



Tutunma ve Penetrasyon

* Bakter1 ytizeyinde spesifik reseptorlere baglanir:
* Liyopopolisakkaridler,
» Teikokik asit,
 Proteinler,

* Flagella.
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* Yaklasik 100 yildir antibiyotiklere o
alternatif olarak kullanilmakta
* Eski1 SCCB (Rusya), Orta Avrupa
ve Fransa’da..

* Der1 ve yumusak doku

infeksiyonlarinin tedavisi | =
* Son donemlerde MDR bakterileri &

tedavisinde



Siniflama
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e 2 tek zincirli

e O bakteri
e O archaea
e 1 bakteri + archaea
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ICTV classification of prokaryotic (bacterial and archaeal) viruses!']

Order Family Morphology Nucleic Examples
acid
; T4 phage, Mu, PBSX, P1Puna-
Myoviridae Nonenve.lope'd, =l like, P2, I3, Bcep 1, Bcep 43,
contractile tail dsDNA
Bcep 78
Norlsnveropac, Linear A phage, T5 phage, phi, C2
Caudovirales Siphoviridae ile tail g oL
P noncontraclie il | dsDNA (L5 HKO7 Ni5
(long)
el Linear T7 phage, T3 phage, ®29
Podoviridae noncontractile tail e bl '

DNA P22, P
hor) ds 22, P37



Bakteriyofajlarin Hayat Donglist

2

L 1. Bacteriophage adsorption

: and injection of its DNA
bacteriophage DNA

bacterial
chromosome

LYTIC
CYCLE

4. Lysis of the bacterium and
bacteriophage release

N

3. Synthesis of the bacteriophage’s DNA
and protein followed by assembly

lysogenic cycle

5. Occasionally, the prophage can be
excised from the bacterial
chromosome, initiating the lytic cycle

/oo L

LYSOGENI
CYCLE

2. The bacteriophage DNA becomes
circular and enters the lytic or 4. The lysogenic

bacterium breeds

\ prophage

3. The bacteriophage DNA is integrated into
the bacterial chromosome by
recombination, becoming a prophage

Bakteriyofajlarin litik veya lizogenik hayat
dongiiler1 olabilir,

Lizogenik olabilen fajlara tlimlh
fajlar (temperate phage) dentr.

Konak hiicrenin saglig1 yerinde oldugu
stirece Virls sessiz bir sekilde varliginm
surdurtr.

Konagin sartlar1 bozulursa, 6rnegin besin
kaynaklarinin tilkenmesi durumunda,
endojen fajlar (profaj olarak adlandirilirlar)
etkinlesirler.

Bir ¢ogalma siireci baglar, sonucunda konak
hiicre parcalanir.

Ilging bir sekilde lizogenik déngii konak
hiicrenin ¢ogalmasina izin verdigi i¢in
hiicrenin yavrularinda da viriis varligini
devam ettirir.


https://tr.wikipedia.org/w/index.php?title=Litik&action=edit&redlink=1
https://tr.wikipedia.org/w/index.php?title=Lizogenik&action=edit&redlink=1

Ihmmm I * quinolones o rifamycins

o glycopeptides:
vancomycin

* murein synthesis

o endolysins
inhibitors

Sanz-Gaitero, et al, 2014; Callewaert, et al, 2011
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¢ nitroimidazoles

* phage early proteins

o phage early proteins

I Cel mellbnncl

* polypeptides
¢ glycyleyclines

I.LI_. I- exapolisacdalidasal I: phage early proteins |

mRNA
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Ribosomes Il’min synthesis |

¢ aminoglycosides
o ftetracyclines

¢  macrolides

¢ lincomycins

¢ streptogramins

¢ oxazolidinones
¢ chloramphenicol
Cell capsule/EPS
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Bacteriophages as Weapons Against

Bacterial Biofilms in the Food
Industry

Diana Gutiérrez', Lorena Rodriguez-Rubio’2, Beatriz Martinez', Ana Rodriguez’ and
Pilar Garcia'*

' Instituto de Productos Lécteos de Asturias, Consgio Superior de Investigaciones Cientificas, Vilaviciosa, Spain,
? Laboratary of Gene Technology, Kathoaleke Universiteit Leuven, Leuven, Belgium

Biofilm/phage interaction Matrix degradation and Biofilm removal
phage invasion
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FIGURE 3 | Lytic life cycle of phages inside a biofilm. (1) Adsorption of the phage particle onto the host bacterial cell surface. Tail fibers bind to specific
receptors on the cell surface. (2) Injection of the nucleic acid into the cytoplasm of the host bacterium. (3) Replication of the phage genome in multiple copies. Phage
early genes are expressed to regulate the host metabolic machinery to be subjected to phage propagation. (4) Formation of new phage particles by expression of
the phage late genes and assembly of the phage heads and tails, packaging of the nucleic acid inside the heads and maturation of the virions. (5) Lysis of the host

bacterium and release of the new phage progeny ready to infect other cells in the biofilm and start a new cycle.
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Bacteriophages as Weapons Against

Bacterial Biofilms in the Food Polysaccharide Esidolyshs
Industry S =TS VAPGH

Diana Gutiérrez', Lorena Rodriguez-Rubio’2, Beatriz Martinez', Ana Rodriguez’ and *d

Pilar Garcia'*

' Instituto de Productos Lécteos de Asturias, Consgio Superior de Investigaciones Cientificas, Vilaviciosa, Spain,
? Laboratary of Gene Technology, Kathoaleke Universiteit Leuven, Leuven, Belgium
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1) Biofilm treated with 2) Matrix degradation 2) Biofilm removal
phage-derived proteins and cell lysis

FIGURE 4 | (A) Location of exopolysaccharide depolymerase degrading p-(1,6) bonds of the biofilm extracellular matrix (PIA/PNAG) of staphylococcal species in the
phage particle and mode of action. (B) Location of virion-associated peptidoglycan hydrolase (VAPGH) at the phage particle and its role in the infection process.

(C) Structure of Gram-positive bacteria cell wall and role of the endolysin during the bacterial lysis. (D) Activity of phage derived proteins when added exogenously
and their application as anti-biofilm agents degrading polysaccharidic matrices (polysaccharide depolymerases) and lysing bacteria (VAPGHs and endolysins).
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Phages for Biofilm Removal
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Abstract: Biofilms are clusters of bacteria that live in association with surfaces. Their main
characteristic is that the bacteria inside the biofilms are attached to other bacterial cells and to

treatments for biofilm removal
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Fighting Pathogenic Bacteria on Two
Fronts: Phages and Antibiotics as
Combined Strategy

Thaysa Leite Tagliaferri™?, Mathias Jansen' and Hans-Peter Horz™

" Institute of Medical Microbiology, RWTH Aachen University Hospital, Aachen, Germany, ? Department of Microbiology,
Institute of Biological Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil

With the emerging threat of infections caused by multidrug resistant bacteria, phages
have been reconsidered as an alternative for treating infections caused by tenacious
pathogens. However, instead of replacing antibiotics, the combination of both types
of antimicrobials can be superior over the use of single agents. Enhanced bacterial
suppression, more efficient penetration into biofilms, and lowered chances for the
emergence of phage resistance are the likely advantages of the combined strategy. While
a number of studies have provided experimental evidence in support of this concept,
negative interference between phages and antibiotics have been reported as well. Neutral
effects have also been observed, but in those cases, combined approaches may still
be important for at least hampering the development of resistance. In any case, the
choice of phage type and antibiotic as well as their mixing ratios must be given careful
consideration when deciding for a dual antibacterial approach. The most frequently
tested bacterium for a combined antibacterial treatment has been Pseudomonas
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Co-Therapy Using Lytic Bacteriophage and Linezolid:
Effective Treatment in Eliminating Methicillin Resistant
Staphylococcus aureus (MRSA) from Diabetic Foot
Infections

Sanjay Chhibber”, Tarsem Kaur, Sandeep Kaur

Deparnnment of Microliiclogy., Parjadb University, Chandigarh, India

Abstract

Background: Staphylococcus aureus remains the predominant pathogen in diabetic foot infections and prevalence of
methicillin resistant S.oureus (MRSA) strains further complicates the situation. The incidence of MRSA in infected foot ulcers
is 15-30% and there is an alarming trend for its increase in many countries. Diabetes acts as an immunosuppressive state
decreasing the overall immune functioning of body and to worsen the situation, wounds inflicted with drug resistant strains
represent a morbid combination in diabetic patients. Foot infections caused by MRSA are associated with an increased risk
of amputations, increased hospital stay, increased expenses and higher infection-related mortality. Hence, newer, safer and
effective treatment strategies are required for treating MRSA mediated diabetic foot infections. The present study focuses
on the use of lytic bacteriophage in combination with linezolid as an effective treatment strategy against foot infection in
diabetic population.

Methodology: Acute hindpaw infection with S.aureus ATCC 43300 was established in alloxan induced diabetic BALB/c mice.
Therapeutic efficacy of a well characterized broad host range lytic bacteriophage, MR-10 was evaluated alone as well as in
combination with linezolid in resolving the course of hindpaw foot infection in diabetic mice. The process of wound healing
was also investigated.

Results and Conclusions: A single administration of phage exhibited efficacy similar to linezolid in resolving the course of
hindpaw infection in diabetic animals. However, combination therapy using both the agents was much more effective in
arresting the entire infection process (bacterial load, lesion score, foot myeloperoxidase activity and histopathological
analysis). The entire process of tissue healing was also hastened. Use of combined agents has been known to decrease the
frequency of emergence of resistant mutants, hence this approach can serve as an effective strategy in treating MRSA
mediated foot infections in diabetic individuals who do not respond to conventional antibiotic therapy.
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Co-Therapy Using Lytic Bacteriophage and Linezolid:
Effective Treatment in Eliminating Methicillin Resistant
Staphylococcus aureus (MRSA) from Diabetic Foot
Infections

Sanjay Chhibber*, Tarsem Kaur, Sandeep Kaur
L : =

 Group 1: Diabetic mice were infected with S.aureus 43300(10° CFU/ml).

* Group 2: Diabetic mice were infected with S.aureus 43300 followed by
administration of phage at a multiplicity of infection (MOI) — 100 [30 minutes
post-infection].

* Group 3: Diabetic mice were infected with S.aureus 43300 followed by
administration of linezolid (25 mg/kg/per oral).

* Group 4: Diabetic mice were infected with S.aureus 43300 followed by
administration of phage at a MOI of 100 as well as simultaneous administration
of linezolid (25 mg/kg/per oral).



gacreriophage and Linezolid in Treating MRSA
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Figure 5. comparison of MPO levels in the hindpaw of MR-10, linezolid and combination of both treated diabetic BALBIC
mice at different time intervals. (Error bars represent the standard deviation 15.0) from four independent valuesl.
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Fighting Pathogenic Bacteria on Two
Fronts: Phages and Antibiotics as
Combined Strategy

Thaysa Leite Tagliaferri?, Mathias Jansen' and Hans-Peter Horz™

MDR Bakteri Bakteriyofaj Antibiyotik

Pseudomonas aeruginosa NP1 (Siphoviridae, NP1Virus) ve NP3 (Myoviridae) Seftazidim, Siprofloksasin,
Tobramisin, Gentamisin

Klebsiella pneumoniae KPO1K2 (Podoviridae, T7-like virus) Siprofloksasin

Acinetobacter baumannii vB_AbaM-KARL-1 (Myoviridae, T4- like virus) Meropenem, Siprofloksasin,
Kolistin

Staphylococcus aureus SAP-26 (Siphoviridae, Phietavirus) Vankomisin, Siprofloksasin,
Amikasin

Escherichia coli RB32 ve RB33 (Myoviridae) Sefotaksim

T4, T3 (Podoviridae, T7virus) Siprofloksasin
Burkholderia cepacia KS12 (Myoviridae) and KS14 (Myoviridae, P2-like virus) Minosiklin, siprofloksasin,

meropenem



PhagoBioDerm: un producto para tratar
Infecciones bacterianas multirresistentes en
guemaduras producido por el Instituto Eliava

ernda de S. aureus

Bacteriofagos en Phagc
logy, 2002, 41: 453-458

Multirresistente a antibid

S este producto es:
antibiotico),
nestesico), los fagos,
proteasa que
necrotico) y por

b biodegradable.




Klinik Kullanimi

* Soguk savas doneminde fajlarin kullanimi e BACTERIOPHAGE

Giircistan’da, Orta ve Dogu Avrupa
ulkelerinde de devam etti.

* Randomize, cift kor 11k klinik calisma 2009 E== —
yilinda yapildi.

e Bu calisma ayaginda infekte vendz iilseri = Sy
bulunan bir hastada gerceklestirildi.

* FDA bu c¢alismay1 Faz 1 ¢alismasi olarak
onayladi.



Bacteriophage therapy of venous
leg ulcers in humans: results of a
phase | safety trial

* Objective: This phase | trial set out to examine the safety of a bacteriophage-based preparation for

difficult-to-treat wounds.

* Method: The intention-to-treat sample comprised 42 patients with chronic venous leg ulcers (VLUs);
39 patients completed the trial. The ulcers were treated for |12 weeks with either a saline control or
bacteriophages targeted against Pseudomonas aeruginosa, Staphylococcus aureus and Escherichia coli.

Follow-up continued until week 24.

* Results: No adverse events were attributed to the study product. No significant difference (p>0.05)
was determined between the test and control groups for frequency of adverse events, rate of healing, or

frequency of healing.

» Conclusion: This study found no safety concerns with the bacteriophage treatment. Efficacy of the
preparation will need to be evaluated in a phase |l efficacy study.

» Declaration of interest: One of the authors (AS) holds an equity interest in Intralytix. The other
authors do not have any interest in commercial activities.

chronic venous leg ulcer; macrophage therapy; safety study

anaging the bacterial population of
a wound presents significant chal-
lenges to the practitioner. Chronic
wounds commonly contain bio-
films.' However, the phenotype of
biofilm communities is not fully responsive to anti-
biotics® and a growing number of wound pathogens
are genotypically resistant to antimicrobials. Novel
antimicrobial agents that can overcome these resist-
ant bacteria need to be investigated so that better
wound management regimens can be developed.

antimicrobial agents is available elsewhere.>”
Although phage therapy is widely used and gener-

ally accepted as safe and beneficial in some parts of

the world, very few controlled human trials have

investigated it in the West.* Recent (scarce) reports

of the use of phages to treat wound infections have

focused on:

» Experimentally infected animals®

* Humans with chronic, suppurating, bacterial skin

infections®

e Use of PhagoBioDerm in humans.?*

research

D.D. Rhoads,' MT
(ASCP), Laboratory
Researcher;
R.D.Wolcott,' MD,
Director;

M.A. Kuskowski, PhD,
Associate Professor,
Department of Psychiatry,
University of Minnesota,
Minneapolis, US;
B.M.Wolcott,' Research
Technician;

L.S.Ward, PhD, Director
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Research Article Open Access

Experimental Phage Therapy on Multiple Drug Resistant Pseudomonas
aeruginosa Infection in Mice
Zhabiz Golkar™, Omar Bagasra' and Nusrat Jamil*

'South Carolina Center for Biotechnology. Department of Biology, Claflin University, USA
“Department of Microbiology. University of Karachi, Pakistan
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Figure 7: Phage therapy of MDR P. aeruginosa chronic Infection.

(A) Pseudomonas Phage PS5 (3x108), application after 30 minutes on infected
lesion of mice infected with MDR Pseudomonas.

(B) Control: Lesion on mice skin infected with MDR Pseudomonas without
Phage therapy.



Olgularla Bakteriyofa) Tedavileri
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Olgularla Bakteriyofa) Tedavileri

Tiflis, Giircistan

74 yas DM kadin,

Hipertansiyon,
Koroner arter bypass greft x 3
Sag femoral endarterektomi oykiisii
Basarisiz antibiyotik tedavisi

Bakteriyofaj tedavisi..
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FIG. 3 (a) Before treat-
ment, on the left toe, diabetic
foot ulcer is seen. The wound
is Scm in diameter. (b) Ca-
theter is placed into the ulcer
for direct application of
phages into the tissue. (¢) Six
weeks after treatment; the
size of the wound reduced to
2cm by 1.8cm. (d) Post-
bacteriophage therapy, the
ulcer has filled in completely
and the wound has closed.




Fig 1. Patient 1. A 74-year-old male with a post-operative defect following
amputation of toes 3 and 4, which closed without infection. However, the
second toe wound, which originally presented without signs of infection and
covered with eschar, subsequently opened to the bone with signs of infection.
Only the second toe was treated with phage.

7-3-13 | 3 weeks 7 weéks 11 weeks
closed



Fig 2. Patient 2. A 92-year-old male with contracted toe and shoe injury. The
base of the middle phalanx was exposed in the centre of the and was excised
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Fig 3. Patient 3. A 48-year-old male with diabetes and a resolved ulcer and
cellulitis. The toe remained healed after 1 year
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FIG. 1 (a) The image was
taken on admission. Two
purulent fistulas are seen in
the sternal bone. The diame-
ter of the upper fistula is
0.6cm and the diameter of
the lower fistula is 0.4 cm.
(b) Postbacteriophage treat-
ment, the fistulas have closed
and there is no purulent
exudate.




FIG. 2 (a) Pretreatment, the skin on the bone is markedly red, delicate, and fragile. (b) Purulent ulcer is visible. (¢) Post-
treatment, the color of the skin has changed from red to pink. The ulcer has filled in completely.



Olgularla Bakteriyofa) Tedavileri

e Tiflis, Giircistan

* 55 yas erkek,

* Maden 1scisi1

* Patlayiciya maruziyet
* 12 ay IV AB tedavi

* Debritman..

* Amputasyon onerileri

* Bakteriyofaj tedavisi..

 Month 1.5

Month 2

Month 2
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Neden Fajlarda Diren¢ Gelismez

* Bakterilerle birlikte evrimlesirler

 Etkili bir faj, 6zgiil bakteriyi tamamen yok edene kadar infekte eder
* Bakterinin genetik yapisini kullanarak diren¢ gelisimine 1zin vermez
* Endolizin her durumda peptidoglikan tabakay1 parcalamaktadir

 Bakter1 ylizeyel determinantlar1 degistirse bile yeni virionlara hedef olur



Klinik Kullanimi Neden Yayginlasmadi?

« Batida kullanilmamasinin birka¢ nedeni1 var:

* Antibiyotiklerin yapimi, depolanmasi ve kullanim1 daha
pratik ve kolaydi

* Fajla ilgili ¢esitli medikal girisimler yapildi, sistemik
kullanimini gelistirecek ARGE biit¢eleri yeni
antibiyotiklere kaydirildi,

* Antibiyotik direnci heniiz sorun olmadigindan
bakteriyofaj tedavisi onemini kaybetti

e [lac firmalar1 icin Antibiyotik gelistirmek ve buna doniik
ARGE yatirimlar1 daha karl1 ve prestijli 1di

 Uluslararasi alanda Eski Sovyetler Birligi’nde
gerceklestirilen ve Rusca ya da Giircii diliyle yazilan
makaleler yeterince anlasilamadi ve genis okuyucu
kitlesine ulagsmadi.




Bakter1 Bulunmadiginda Bakteriyofaj Sorun Teskil
Eder mi1?
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Antibiyotiklerin Dezavantajlan

Bakteriyofajlarin Avantajlari

ilac Molekiliiniin Kaderi

Spektrumdaki belirli bir bakteriyi
oldirmek igin gereken ilacin
konsantrasyonu

Bakteri Mutasyonuna kars! yanit

Bakteri Direnci

Etkinlik

Uretimi ve Hazirlanmasi

Yan Etki ve Diger ilaglarla Etkilesim

Antibiyotikler bulundugu ortamda metabolik yikima
ugrar

Antibiyotikler bulunduklari ortamda diger ilaglarla
etkileserek teropatik gliclerini kaybedebilirler

Antibiyotikler bakterinin gelistirdigi mutasyonlar
karsisinda etkisiz kalmaktadir. Bu da antibiyotik direnci
ile sonuglanir.

Bakterilerin antibiyotiklere karsi gelisen direng
mekanizmalari nesiller ve tirler arasinda yayilmaktadir.

Hedef bakteri grubu disinda non-patojen tirlere ve
flora bakterilerine de zarar verebilir. Spektrumundaki
bitlin bakterileri hedef alir

Antibiyotiklerin gelistirilmesi son derece maliyetli ve
uzun sureli islemleri gerektirir. Bazen aylar ve yillarca
slren ¢calismalar daha sonra basarisizlikla
sonuglanabilir. Yiksek maliyetlidir.

Lokal ve sistemik yan etkileri mevcuttur. ilag

etkilesimleri yaygindir. Tedavide bu durum dikkate
alinmalidir.

Eksponensiyel artisla infeksiyon bolgesinde daha gigli
etkinlik sergiler

Bakteriyofajlarin bulunduklari ortamda diger ilag ya da
molekdllerle etkilesmeleri s6z konusu degildir

Fajlar, bakteriyel mutasyonlarin istesinden gelebilen ve
mutasyona ugrayan canlilardir. Ornegin fajlar mutasyona
ugrayan bakteriye de baglanabilir ya da bakterinin mutasyon
etkisinden kendisini koruyabilir.

Fajlar agisindan durum daha farklidir. Bakteri faja karsi spesifik
reseptor icermediginde faj baglanamaz, ancak bir baska faj o
reseptorlere baglanir, direng gelismesi goriilmez.

Sadece bakteriyofajin hedefinde bulunan bakteri tiiriine karsi

etki eder. Diger bakteriler bundan etkilenmez

Kisa slire icerisinde diisliik maliyetle hazirlanabilir.

Bilinen yan etkileri yoktur. ilag etkilesimine girmez






