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Antibakteriyel Etkinlik

1. Bakteriyostatikler

s
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o Tetrasiklin, makrolid, kloramfenikol, 'W(«.\\:
aNt F2yFYARS (AYy2. _

2. Bakterisidler

0 Betalaktam, nitrofuran,
aminoglikozid, polimiksin, novobiosir o

%

4




Antlbakterlyel Etkl Spektrumu

1.Dar etki spektrumlular
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Basitrasin Polimiksin Nistatin

2DSY A6 SOlA awsiao
o, NP aSyuSuAlkaSyusSi ® ..

sefalosporinlertetrasiklinler “ ~ |
kloramfeniko] florokinolonlar >

-, FTOSNRA &L2NI NP SitdAf

o Dipikolinik asit m
-DSYAS SUlA aLIST 0N ™
-{ NLISNB Yy fsH| aA &2y el

Prof.Dr. Ender YARSAN



M® | NONB RdzOI NP aSyiaSIT AyAy S
A Betalaktam, Basitrasin Vankomisin

Novobiosin
H® | NONB [ I NP ISeANHSYftAEAYA
w PolimiksinlerNistatin, Amfoterisin
od bN1EtSA] FaArd aSyidSIi AyAy |
w FlorokinolonlarAktinomisin Daunorubisin
nd ' N} YS{GlI o2t Al Y TS SRR TR
w{ Nt F 2, Jrim¥tdpkm ¥ )
w Tetrasiklin AminoglikozigMakrolid, =7y

. RIBOSOMES
Tetracyclines
Kloramfenikol ¥ s
ieta lactam anublqtlcs Lincosamides
Glycopeptides Macrolides
Bacitracin Streptogrami
Chloramphe




0)
0)
0)
0)

1.1 NONB Rdz0F NP aSy (ST AyAy Sy3§| s
Bakterilerde 1@25nmK NONXB R dzg | NP
DSt AOYS|USkee2EFEYI1dl 2€1 yf \
mf RNNNON yAGSEATGS SdlA
| NONB Rdz0I NPERWEAYl Yl RRSA.
o Gram pozitiflerddeikoik asit
1. Mukopolisakkaridleriry N { £ S 2Ril AyRN 6SYNSSa A

0]

0

2. Disakkaridlerire f dz0 YLJA PA WSNI SO YS

3. Transpeptidasyon
Betalaktamantibiyotikler

o Transpeptidasyoh 0 I YI a PY R\
Bakterilerin erimesi;

o a N NJvidrgfazlar- otolizinler
0 Staph.aureusStrep.pneumoniae

Gram negatlve cell wall
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makrolid linkozamidler
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protein sentezini bozarlar
0aSYSfA NX8ZI 2Yf |

o.F1TUOSNRAR &IS21 2YE | NP
oMemeliYA U212V R%E(@Idramfé?nyo)ﬁ |

o.F{TU0SNAR Tn { NAO
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Nature: 509, S16S17 (01 May 2014)

ANIMALS IN THE USA CONSUME MORE
THAN TWICE AS MANY MEDICALLY
IMPORTANT ANTIBIOTICS AS HUMANS

EU COUNTRIES CUTTING BACK ON ANTIBIOTICS IN FARM ANIMALS

The amount of antibiotics used — adjusted here for different population sizes — varies widely from one
EU country to another. Most importantly, every country on this list, except Spain, reduced its agricultural
use of antibiotics from 2010 to 2011.

H2010 W2011

O i o e e e e e
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millions of antibiotics sold for meat
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Human vs Animal Antibiotic Sales are
Relatively Different in U.S.

Tetracyclines: 41.06% vs 3.9%

ANIMALS HUMANS

1.56
- . ). 19% 0.2%, Ammaoglycosides
Ammoglycosides d Ammnoghyg

12.45%, Othet Cephalasporins 14.9%, Other

v
1.9%, Tetracyclines

NEVER used
in humans 14.6%, Sulfas -

Macrolides

4
41.06%,
Tetracyclines
4.24%, Moacrolides

2.7%, Sulfas | 6 4% Penicillins

A

Human data (2010): http://www.fda.gov/downloads/Drugs/DrugSafety/informationbyDrugClass/UCM319435.pdf
| Animal data (2011): http://www.fda.gov/downloads/forindustry/userfees/animaldruguserfeeactadufa/ucm338170.odf
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Antibiyotik(ler)
Aminoglikozidler

Amfoterisin B
Kloramfenikol
Eritromisin
Grizeofulvin
Linkomisin
Monensin
Polimiksinler

Rifampin
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I cef | NI

GA1f SNI | dz yPt PNl Sy 18
TIMNI12 AyStial oS - AYE YA
RdzNHzY Aa0SyyYSeSy SO1lAftSNAYAY I NI

Etkilekmeye giren il a- Kstenmeyen et ki
Sefaloridin, furosemid, sefalotin, polimiksinler B°brek ¢zerinde istenmeyen et
Polimiksinler, anestezi kN°rmusk¢l er kavkakta uyaré ge-.|
Aminoglikozidler Sinirler ¢zerinde iIstenmeyen
Barbitg¢gratlar, kumarin tAnestezide ve kanama s¢ resind
Teofilin Serumda teofilin yojunlujunda
Dikumarol Peht el akmayé engelleyici et ki
Kaolin-pektin Emilmede azalma
Tiamulin Sinirler ¢zerinde zehirli et k
Aminoglikozidler B°brekler ¢zeri ndmuskedliarl ik aevtkka
ge-i kinde bozul ma
Teofilin Teofilinin klirensinde heézl an
Kumarin te¢grevlerdi BT6u hezlandérmasé neticesi p
Propranolol Propranololun etkisinda zayef
Kumarin vb maddeler Pehtéelakmayé engell eme, kanam
Teofilin Serumda teofilin yojunlujunda

Siprofloksasin

Tetrasiklinler

Barbitg¢gratl ar
Demir, kalsiyum, magnezyum

Anestezide uzama
Tetrasiklinlerin emilmesinde azalma
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¢ Tifodakloramfeniko] koleradatetrasiklinler

¢ E.colj Proteus Pseudomonasstrep.viridans
Stapf] aureuglibi bakterilerden ileri gelen
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- 1952¢ Jawetzve ark.

o Bakterisidler
o Bakteriyostatikler

- 1961¢ Mantenve Wisse
o Antibiyotikler 4 grupta
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engelleyenler, 3. grup
Kloramfenikol

Tetrasiklinler

Bakterileri ldiiren|
ilaghr, 2. grup
Penisilinler
Vankomisin
Nowbiosin

Ristosetin

Bakterileri dldiiren
ilaglar, 1. grup
Aminoglukozidler
Nitrofuranlar
Polimiksinler

T

Antagonist dedil

Bakterilerin gelipmesini

engelleyenler, 4. grup
Stilfonamidler
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Antagonist

'

Bakterilen1 61diiren
llaglar, 2. grup
Penisiinler
Vankomisin
Novobiosmn
Ristosetmn

!

Antagonist dedil

Bakterlerm gelipmesini
engelleyenler, 3. grup
Kloramfenikol
Makrolidler
Tetrasiklnler

-— Antagpnlst ;
dedil

Antagonist dedil

Y

Bakterilen 6ldiiren
llaglar, 1. grup
Ammoglukozidler
Nitrofuranlar
Polimiksmler

Bakternlerin gelipmesini

engelleyenler, 4. grup
I__> Stlfonamidler

Sikloserm

-<—

A

Antagonist dedil

| @ y Bruptan A f | cdf MINA P y1R FNUPAS
antagonistetkiiR S € A f RA NJ
BirincigruptakiA t I cefbirisNERA- Sgfiptakilerle
1 I NP O (i GeNaRikleP Mtagodistik S 1 A f
2 £ dzg BUFGTNINI NJP 6 PakferileNRT R N N
etkiyen A f étkde R dzNXzY Re bazerisineriistik
SG1A foragadeB1 L 0AT AN

T 1 AgfuPtan bir A £ | 3§/ IGguptaki bir A |
birlikte { dzf f | y PdakeeNl@rin NEESIf SA 6
engelleyenA f I OIPH&KIR R f letkis) belirgin
R dzNXzY RhcRyRiptaki A t I e@kiBi ¥ngellenir
bu sebeple, | Yy P2l gyupta bulunan A f | «
I NJ a7PyYNRPD IEANTzE Y YI £ PRP
T1 A yeOAN Y O druplardaki A £ | defNU N1
antagonistik S 1 A f B dz& Ve bakterileri

| £ RN NRiyeBAt e ¢ I & R ®WH2Y R
bazen} NJ f IsiNGHitKSIG | A 96 DK S
51 NRNgrhdpki A f | dREAIENGGakilerin
hepsiylebirlikte] dzf £ I Y Pt I 6 A £ A NI
T 1 A grdpfa bulunan A f | cektkisNIBakteri
KNONBKRIERIE | RRP S ®MiRaga P | |
A oeA ofidleri  bakteri K N O NB 53ASyf AMyO
engelleyen cel o d&tkili A f I osf - MWD T
engellenirkeng I @tkibolanlarile!l yf Sy Y S
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Antibiyotik
Grubu

SinerjikEtki

Antagonist Etki

Penisilin Sefalosporinler, Kinolonlar Ve | Tetrasiklinler, Kloramfenikol
Aminoglikozidler Ve Makrolidler
Sefalosporin Penisilinler, Kinolonlar Tetrasiklinler, Kloramfenikol
) p ) Penisilinler, Karbenisilin, Tikarsilin Ve Makrolidler
Aminoglikozid . e
Ve Deksamisin Polimiksinler
. Sulfonamidler, Tetrasiklin. Sefaloqurlnler, Penlsn.lnler
Makrolid . N Eritromisin, Kloramfenikol,
Kinolon Amlnogllk02|dler, Beta Laktarrllalr, ” : limiksin V.
b2 P20A284AY =+ {ﬁf"ﬁ?‘é‘ PIPIKSI V&S N3
itrofUrantoin
Tetrasiklin Tllogln, Pollpeptld, Makrolldler Penisilin, Sefalosporin
Sulfonamid Trimetoprim, Makrolidler,
Polipeptidler Ve Kinolonlar
Polinentid Tetrasiklin, Sulfonamid, Kinolonlar
Pep Trimetoprim Ve Kloramfenikol

www.enderyarsan.net - eyarsan@gmail.com
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T yitrod | NJi £ I NRdedamislBvg peaisilitda dyNS LIJ0 2 Y A & A
Strep.faecali@ Gakteriyelendokarditinl Yy SYf A~ &40 3$ y NN

SGTA 2t dz00dzNHzNJ] Sy~ LISyAaAt Ayt SNI 0SS
durdurabilir.

StreptomisinLJIS Y A & A f Styep.ViridlaNSP 6 P Y P

Penisilinaminoglikozid] | NJS@afh¥ireus
Karbenisiliraminoglikozidveyatikarsilinraminoglikozidl ' NJPOo PY f | NP
Ps.aeruginosa

Tetrasiklind G NB LJ( 2 Y A Bruseflalal + NP O PY P

Ampisilind Nt 0 {1 UNJPYO P Y PPaste®laP NI | NR I
Eritromisinrifampin I NP 6§ P Y Requjl & f I NRI

MetisilinfR A € S Naktang oyTi A 0 A & 2 (i E.¢oljKlebsidR0 PY f | NJP

EnterobacterSaImonelIaPseudomonasProteusveSerratlau NNI SNR Y S
sinerjistkS U 1 A 2 f dzd ( dzNHzNI | N3Ip

Amfoterisin. Q ylusiybzin rifampinvetetrasiklinlerle2 £ 'y 1 I NPO PY
YFYalrNITENF 2ty S anfoteyisinA SXV)X' ¥ N.IJIPNJBI
1Pt PFPYRI KIF&alN}y &2t Feel N1Z |yPfI:
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60,000

R'M_d traffic
accidents
1.2 million

Measles
130,000

Diarrhoeal
disease

1.4 million

Sources

"’ AMR now
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700,000
(low estimate)

aw

Wred trelf scchéerts
Tetwras

AMR in 2050
10 mi“ion

Cancer
8.2 million

Cholera
100,000
120,000

Diabetes
1.5 million

Deaths attributable to antimicrobial resistance every year by 2050

7 TN
e OB S S

e O -

North America
317,000

Latin America

392,000 4,150,000

Source: Review on Antimicrobial Resistance 2014

www.enderyarsan.net - eyarsan@gmail.com

Deaths attributable to antimicrobial resistance every year compared to other

major causes of death

AMR in 2050
10,000,000
) () @ '
Tetanus Cholera Measles AMR
60,000 100,000 - 120,000 130,000 700,000

Road traffic Diarrhoeal Diabetes Cancer
accidents disease 1,500,000 8,200,000
1,200,000 1,400,000

Source: Review on Antimicrobial Resistance 2014

‘ Mr O'Neill is best known for his economic analysis of developing nations and their
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Antibiyotik direnci nedent
Blecek

nderyarsan.net

2050 yilina o

nsan saghg!

SOV Aarm 8rens st L0 iy ko

Prof. Dr. Ender Yarsan: Insantaréa oldudu gibi hayvanls
soetesiz satdmamas: gerekiyor. Aragtrmalar gosteryd
antibiyot Grencinden kaynaklanacak hastasklarden |

kadar 10 milyon Kisi dlecek

enin saghk
esi ve birgok Dlkenin 4
saglik Orgutd. A 8 d:mv“ wantiblyotik direnc
wesl
tarafindan gagin sor

1 tehdit ediyor

% Hayvan saghd) e Zmetieninde

Kat fazia kusianiian
S0t ve diger Ur srierie

LCWaIKIKI [ Qe

jorin et
\NO antibiyouk! qu anlatan Arkard \
@ insana gecis yapd' esi 03retim
PANTOLON Onversitest Veterinet Faku
oAV ayesi Prot Dy, Ender Yrsan

-

Fuda Cancer Hospital

yle 10 milyon kigi

oy mor AT
Antibiyotik direnci nedeniyle 10 milyon kisi dlecek

EOEm D o DT

/ anlardada |
> ' insaniarda oldugu 9B hBVETE ‘
2 satimamas! \

b r antibiyotiklerin regetes? satima

voresy IR

Prof. Dr. Ender Yarsan, "Aragtumalar
gesteriyor ki 2050'ye kadar ansbiyctik

TUM DGRETMENLERIMIZE TESEKKURLERIMIZLE

asavig

i Cogg

50 yiling kadar.,,

Sok antibiyotik gergegi! 10 milyon insan Glecek...

Prof Dr Ender Yarsan, insanlarda oldugu gibi hayvanlarda da antibiyotiklerin

GUNUNUZ KUTLU OLSUN
i

TORKIVE  MAGAZIN

Kredi Notunuzu Ogrenin

kadar

Tegetesiz gini belirterek, * gosteriyor ki 2080'ye

yasanacak

Halep/te; 2,
liha Ning,
ot

Bloomberg (€ 7222 | s 6305 | 1,063

piyassiar [ Enceli | EKonor Gandsen ve Vorier | Forex | Yararlar | Galor - S bt

Antibiyotik dlrenci nedeniyle 10 milyon
kisi olecek

vet. o nder varean-insanianda oldug, i) Royyaniands do
Sntibiyatiklerin recet

Gsteriyor Ki 2050V kadar m-mynx.x ahen(u\uen [
astalikdardan 10 milyon 810m yasan:

Pml. Dr. Ender Yarsan: |

I EG Antibiyotik direnci nedenlyle 10 milyon kisi 6lecek

10 milyon clum

Antlblyotlk

milyon kisi 3 'I‘(e eniyle

Glncellame.

B e e e T R pr—
10 Milyon Kipiys Uteurecex ienine

Gt vt 2‘750 ‘ve kadar ant, ibi
milyon G im i lyonk"

«omn

edeniyle 10 Haxxani Haser Q) 5‘3 :’
n
Antibiyotik d‘;en:‘n cak L LY

@
mlyon °| s (-] @ rovo caeR 3 vioeo Gaert @ Vall Toprak:30 milyon TL degerinde sigara sle ge
. o
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| 2050'ye kadar 10 milyon kisi dlecek! Klinik kaynak.
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Prof. Dr. Ender Yarsan, "Aragtirmalar gostertyor ki
2050'ye kadar antibiyotik direncinden
kaynaklanacak hastaliklardan 10 mityon 6lim
yasanacak” dedi.

Danya Sag HO). Amerikan liag Dalres!
(FDA) ve 3k otoritesi tarafindan
cagin sorunu olarak fien ‘antibiyotik direnc
insan saghgini tehait ediyor

Hayvan saglig: hizmetierinde, insaniardan ki kat fazia
Kullanilan antibiyotikierin et. s0t ve diger UrGnlerie
insana gesis yaptigini aniatan Ankara Universitesi
gretim Oyes| Prof. Dr. Ender
oldugu ginl hayvaniarda da
antiblyotiderin recetesiz satimamas: gereklyor.
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Antibakteriyel . dzf dzDA NA 6DS @Sy &aNNB o0& Pt

Penisilin 1930 DECLINING ANTIBACTERIAL APPROVALS (PAST 25 YEARS)

Streptomisin 1944 1947 3

Tetrasiklin 1948 1952 4

Eritromisin 1952 1955 3

Metisilin 1959 1961 3
4
2
6

Gentamisin 1963 1967
Nalidiksikasit 1962 1964
Sefotaksim 1975 1981
TYALISY SM76 1987 11
Linzolid 1979 2000 21
Daptomisin 1980 2004 24

1883- 1988- 1993- 1988- 2003- 2008-
1987 1992 1897 2002 2007 2008

Speliberg. C/ID 2004, Modified
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% Incidence
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MRSA: Metisilind i r eSmauréus VRE: Vankomisind i r eenterdkok
FQRP: Florokinolond i r ePseudomonas
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Florokinolon
’ o direncli
Onemli gelismeler Campylobacter
kimes
hayvanlarinda ve
R insanlarda | ingiltere penisilin ve | insanlarda goruidu
dlfonamitier penisilin tetrasiklinin .
sigifarda direngli hayvanlarda Florokinoloniarin FDA
mastitis enfeksiyonlar | biyime artinici Skas insanlarda
tedavisinde | ) kiinik olarak | olarak kullanimini hayvanlarinda gorilen
kullanimaya | Klortetrasikiin | 5., kazandi yasakladi kullanimi hastaliklara
baglandi. ilk defa onayland dayanarak
ye"_".e'.de S - tavukiarda
LUyimeyl | Antibiyotiklerin '"9"‘%"3333“"" Danimarka bitin [RIe L
Penisilin Klinik kullaniidi allt)llr‘lgrg;yr;k hayvanlarda insan a’:‘?"y;;:?;;:l l;gg::::&?'
Cany e | iokims |
hale geldi
g baglamasi gerektigini belirti durdurdu
1990
: N Eritromisin, ilk Sefalotin, ilk
Ik sutfonamid makrolid sefalosporin
) . oo Nalidiksik asit, ilk
Kloramfenikol | Vankomisin Kkiolon
Klortetrasiklin
aminoglikosid Kesfedilen antibiyotikler
Trimetoprim
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Antibiyotikler Spektrum AF LINI T RA N¥ayake

Avoparsin gram+ Vankomisin 1997
4 A yBadtrasin gram+ Makrol./linkos 1998
Tilozinfosfat granm Makrol./linkos 1998
Spiramisin granmt Makrol./linkos 1998
Virginamisin gramt Makrol./linkos 1998
Karbadox gram 1999
Olaquindox gram 1999
Salinomisin gram-+ 2006~
Monensin gram/ protoz 2006~
Avilamisin gram/protoz 2006
Flavomisin gram/protoz 2006
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Figura 5. Antimicrobizl growth promoters authorised for use in animals
in 25 Member Countries, 2010-2015

. - =

OIE nnaI eport on the use of

antimicrobial agents in animals
BETTER UNDERSTANDING OF THE GLOBAL SITUATION

ALCEICILLI
EFRAMTCIN
HWOFARCIN
DIHYDROSTREFTOMYCN
EFROTOMNCIN
FLORFEMICTL
BENTEMCIN
MORFLOXACHN
TILMIZCEN
BICOZARTHN
KITREANYCH
ROEIHEFTIDE
FERICILLIN & PROCAIKE
EULFADADNE
TETRACYCLIME
CLARGIIIDCN
ENROFLOXACH
ERYTHROMITH
LAGALOCD
STREFTOMYCH
HALCUINGL

REDURCH
ZULFRMETHAZINE
CARBADOH
SFFAMYTIN
CHLORTETRACYTLINE
QUCTETRACYTLIKE
TIARAILIN
LINCOMIYTIN
COLIETH
ENFAMYTIN
VIRGRLAATIN

iP WORLD ORGANISATION FOR ANIMAL HEALTH
-4 2 Protecting animals, preserving our puture

Figure 4. Authorisation of Antimicrobial Growth Promoters in 130 OIE Member Countries i,

Antimicrobial agents used a5 prosth promoters

26%

¥ of MembeCountries who submitted the OIE Template, declared the suthorization

of antimirobial agents as growth promaters
and provided a list of growth promoters in their countries

Antimicrobial growth promoters authorised ~ ® Antimicrobial growth promoters not authorised
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Antibiotics are given to animals most bacteria survive and multiply
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Antibiyotik Direnci Nasil Yayilir?

Hayvanlar
antibiyotik aldik¢a
viicutlarnda

direnc gelisir.

Hayvansal

irinler eger 4 ‘

iyi islenmez N ’
ve pisirilmezse

laclara direncli
bakteriler insanlara
gecerler.

Direncli bakteriler

iceren hayvan diskilan

gibre olarak kullanilir

ve sulara kanisir.

Direncli bakteriler /

tarimsal Urinlerin

S, lizerinde kalabilirler,
yendiklerinde insanlara

gecebilirler.
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Antibiyotik
aldikca bizde de

direnc gelisir.

Giinlisk hayatimiz *\

sirerken direncli

bakterileri biz de

/ yayanz.

Direncli bakteriler dogrudan
diger hastalara bulasabilir
veya dolay olarak

saglik gorevlileri bulastirabilir.

Qh

Hostaneye

hastaned

kalarak y

Rahatsizlandigimizda
hastane veya diger
tedavi merkezlerine

gideriz.

hastane

Direncli bakteriler

eki yizeylerde

aylmaya devam

gelenler <~ edebilirler.

evlerine

doner.

Gorselin orjinal COC'nin
"Antibiotic Resistance Threats
n United States, 2013"

klapggindan anmistr,
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1. Antibiyotik kullanimini timuyle yasaklamak

2. Bazi antibiyotiklerin kullanimini yasaklamak
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Acquired resistance of =3 Acquired resistance of
Staphylococcus aureus to antiblotics
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Acquired resistance of
Escherichia coli to antibiotics

Escherichia coli (€. coli) are bacteria found in the environment, foods, and intestines of people and animals.
, Although most strains of E. coli are harmless, others can make you sick. Some kinds of E. coli can cause
diarrhoea, while others cause urinary tract infections, respiratory illness and pneumonia, and other ilinesses.
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5th report released Salef veterinaryantimicrobialagentsin 26 EU/EEAountries
In 2013

Between 2010 - 2013 the overall salescontinuesto decline (averagedecrease
11.1%). Most likely reasonsgiven implementationof responsibleuse campaigns,

changesin animal demographicsrestrictions of use, increasedawarenessof the
threat of antimicrobialresistanceand/or the setting of targets

\ 0
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Y antimicrobial

Sales of veterinary
antimicrobial agents in
26 EU/EEA countries in
2012

Fourth ESVAC report
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Alternatif Uygulamalar
1. Yeni antibiyotik bulunmasi / gelistirilmesi

2. Yeni antibiyotik kaynaklarinin bulunmasi
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AtCSTYAl YSRSYfS (2ftFé& NNBIOATL
maddeler
A9 3 1 )\ N N B A OA 2 NH | y Could bee bacteria provide alternatives

to antibiotics?

3.Bakteriyofajlar

cmad
Y Without pollinators like honeybees. we vould have 0o cop foods. Now. it seems these
4 Dlger maddeler humble insects may offer anather valuable service - as altemative iools against nfechon
e n a wodd that s womng oul of anliiobics 10 hght emergng drug-resisiant gathogens
A Antimikrobiyalpeptidler
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anbmcrodal propelies

Researcher nd Univessity in Su dﬁlnm discovered Ihal & group of lachc
amanacmloum the honey stomachs of honeybees has antimicrobial properties
- including the abiity to fight MRSA and other human bactena in the lab - and should
be inveshgaied as an altamalive 1o antiblotics
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