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Mikroorganizmalarla Tanisma:
8l Mikroplarin Diinyasi, Antimikrobiyal Diren¢ ve Mikrobiyota

Baris Otlu
Inonu Universitesi Tip Fakultesi
Tibbi Mikrobiyoloji Anabilim Dali, Malatya



Mikrop algisi

e Mikrop oglu mikrop pislik....




Mikrop algisi

e Mikrop oglu mikrop pislik....

Hlustration: Don Smith



Mikrop oglu mikroplar

e Kotuyum ben kotlylim kotluyum kotaydm herkesi hasta ederim ederim ishal yapar

kustururum, bezdiririm....




Mikrop Avcilari

Pierre Paul Emile Roux
(1926 Microbe Hunters)
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Mikroplarin yuvasi.....

!‘-'-.H‘l"i”"I IS"_‘L\I en

" TAM BiR MIKROP YUVAS

miz dusmanimiz cikh

hijyik yardimch

HASTANE DEGIL MIKROP YUYASL!
LEFKOSA DEVLET HASTANESININ HAVALANDIRMA SiSTEMI BAKIMSIZLIKTAN MIKROP
YUVASINA DONDU
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Kullanirkefdikkat!
TAN BIR MIKROP YUVAS!
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Mikroplarin yuvasi.....

Evdeki Tehlike: Koronavirus i¢in Mikrop Yuvasi!

Turkiye Hal Yikamacilar Kenfederasyon Genel Baskani, "Mikrobu en ¢cok banindiran yerler hahlardir” dedi.

QO Ulusal Gandem © 21 Mart 2020 Cumartesi 12236 & Burcu Keskin
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Mikroplarin yuvasi neresi?

e Mikroplarin diinyasinda yasiyoruz.




Mikroplar bir diinya tarihi kitabi yazsa....

* Insanoglu kitabin son sayfasinda yer alir




1674 - Mikroorganizma Sonrasi; 0. zaman

* Mikroorganizmalarla ilk tanisma




1800’li Yillara Kadar - Miasma Teorisi

e Ortacag'da ortaya ¢cikmis ve yizyillarca devam etmistir.




1850 - Hotel Dieu

* Ampltasyonlardan 6lim orani %60

salgin sirasinda lohusalik hummasindan 6lim orani 19/20




1850 - Mikroorganizma Sonrasi; 176. vil

* Ilgnaz Semmelweis’in
1841-1850 yillari arasinda Avusturya ve Viyana’'da iki farkl dogum hastanesindeki

gozlemleri
1850

Maternal Mortality due to Postpartum
Infection General Hospilal, Vienna, Auslria,
1841-1850

Semmelweis’ Hand Hygiene
Intervention B
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lgnaz Semmelweis
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1854-Mikrop Teorisi

e Pasteur, mikrop tehdit;

her mikrop bir hastaliga neden olur (Miasma Teorisinin Sonu)

“Mikrop hicbir seydir,
savunma ise her sey.”




1877 — Bir bakteri ilk kez saf olarak izole edildi 203. yil

* Joseph Lister (1827-1912)




1877 - Antisepsi

* Joseph Lister (1827-1912)
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M.D




1877 - Antisepsi

* Joseph Lister (1827-1912)

"the father of modern antisepsis"
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The Lister antiseptic carbolic spray.



1890 — Koch Postulati

* Koch, bir mikroorganizma ve bir hastalik arasinda nedensel bir iliski kurmak icin

tasarlanmis dort kriter yayinladi.




Mikroorganizma Sonrasi; 216. yil

* Bu tarihten sonra mikroorganizmalar ve insanoglu arasindaki savas baslamis ve

“mikrobu bul, mikrobu yok et” slogani yillar boyu stirecek miicadelenin ana fikri olmustur.

“mikrobu bul, mikrobu yok et”




Mikroorganizma Sonrasi; 216. yil

Mikrop katilleri
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No. I—For babiet and infants,

I 10 4 teaspoonfuls after nursing.
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WM. RADAM MICROBE KILLER CO.
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1910 - Mikroorganizma Sonrasi; 236. yll

* Paul Ehrlich’in gelistirdigi “sihirli mermi” kavrami sonucunu vermis ve

bir arsenik tlirevi olan arsphenamine (salvarsan) ile mikrop katliamina baslanmistir.
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1924 - Mikroorganizma Sonrasi; 250. yil

* Poul de Kruif tarafindan 1924 yilinda yazilan “Microbe Hunters” kitabinda,
mikroplarla savasan cesur ve korkusuz “6lim savascilari” olarak anlatilmaktadir.
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Mikroorganizmlar yasam destek sistemimiz

e Dinyamizi yasanilabilir bir yer haline getirmeleri 2.5 milyar yillarini ald...

e Hayatiisgal etmek yerine onu besleyip korurlar.




Sayica cok ustinler

e 1 grtoprakta 1-10 milyar bakteri

There are more microbial species on
Earth than stars in the galaxy

When microorganisms are
taken into account,

recent studies suggest that
Earth might be home to a
staggering 1 trillion (10%?)
species. If true, then the
grand effort to discover
Earth’s biodiversity has only
come within a 1,000th of 1
per cent of all species on the
planet.




Mikrobiyal Kara Madde

e 10% kaltard yapilanlar
e 10°sekansi bulunanlar

* 10’ Earth Microbiome projesinde kataloglananlar

nature

TECHNOLOGY FEATURE ‘ 08 June 2020

The search for microbial dark
matter

Researchers are developing technologies to find and grow microbes that biologists have
struggled to culture in the lab.



Dayanikhdirlar

* Ekstremofiller, yuksek basing ve sicaklik altinda "asiri ortamlarda" yasayan

organizmalardir.

Pyrolobus fumarii




Dayanikhdirlar

e Ekstremofiller: Dunyadaki en tuhaf yasam sekli

Using a Poison to Turn Sunlight into

Food

Sacrerha froen 2 bot spring in Calformia canduct photcsynthasis with sesenic--and suggast a
procaess that might have predated typkcdd phaotesynthests

By O Biedly

Arseroe, a deadly poison, kills by blockng the
ahility of cells to produce and consume
energy. Yet. some red and green shime mats
i briny hot springs in Mono Lake, Calif, use
the potent compound rather than water to
carry enengy during photosynthesis (the
process used by bacteria and plants that
converts sunlight into food) new research in
Science reveals.

The newly dissovered microbes steal two
electrons from the arsemic in the spring
water, turning it into so-called arsenate, and
use the energy to transform carbon dioxide
intn food. This only happens in the pres=nce
of light, which provides the energy to initiate
the process, according to micrnbaologist
Ronald Oremland of the US. Geological
Survey, who led the discovery.

POISON PHOTOSY NTHESES: This red sime
=at is made uy of am extremepidie bacteris
that ases amenic 1o pewer phetmeynthenis
Imzge: COURTESY OF SCTENCE

WM P Books

® The Best Scence
Writing Onfine 2012



Dayanikhdirlar

* Ucak yakitini besin kaynagi olan bakteriler yakit tankinda korozyona neden

olurlar.
Microbiological Contamination in

Aircraft Fuel Tanks

e ac Ly

Figure 3

Counting “colonies” of microbes in fuel that
have grown in a MicrobMonitor? test



Dayaniklidirlar

che toughest polyextremophile of all!

Radiation Resistant Bacteria

101Gy is sufficient to kill a human

5,000 Gy with no loss of viability

Y o, DEINOCOCCUS RADIODURANS

‘\ 3 N Not many bacteria have a nickname, but D.

’ radiocdurans has earned its moniker, Conan the
Bacterium. It is one of the most radiation-resistant

"CAN NOTHING OEFEAT THIS
= - organisms on Earth, able to withstand 10,000Gy
A ”/_“C/E [) OUNO HGA’O 4 (measurement unit for absorbed radiation) of ionising

radiation. In contrast, just 5Gy can kill a human. D.
radiodurans is also able to deal with UV radiation,
desiccation and extreme cold. Like any true hero, its
power is now being used for good: D. radiodurans
and other bacteria from the same genus are now
being engineered to help clean up radioactive sites
left over from the Cold War.




Dayanikhdirlar

Mariana Cukur 10.99

4 m

Stratosfer'de U¢ yeni
mikroorganizma kesfedildi

Hintli bilim insanlars Stratosfer’in Ust Kisimlannda, Ug yenl
bakteri tliru kesfetti.

Hinth bilim insanlan, Atmosfenn 12 ile 50km yukseklik arasinda
bulunan Stratosfer labakasinin Ost kisimlannda, yeryazinde su ana
kadar goralmemis ultraviyole sinlara dayaniki O¢ yeni tar bakten
twird kesfetti

Kesfedilen yeni baklenlere astrofizikci Fred Hoyfe'nin anisina
Janibacter Hoyles, balonun yOrattdgo deneye Katkilanndan otiry
ISRO'nun gserefine Bacillus Isronensis ve Hindistan'in eski
astronomianndan Aryabhata'nin anisina Bacillus Aryabhata isimien
venidi

Haydarabad'da bulunan Milli Balon Ussu'nden havalanan 736 bin
238 metrekupluk balonun 1asdd) bimsel kargo icinde bulunan 38
kilogramlik likit neon iginde tutulan drnekier, 20 kilometre ve 41
kilormelre arasinda dedesen irtifalarda topland

Tum deney tuplennm yeryuzune donmesinin ardindan agilmas)
azenne, 1oplamda 12 bakten ve 6 mantar kolones kesfeden bilim
insanlan, bunlann dokuzunun 165 RNA siralamasinda oldugunu
belirledi. Bu swalamanin Dunya Gzerinde bulunan mikroorganizme
cesitlennin %98 Inden faziasyla benzer oidugu belirtiiyor. Ancak ilk
olarak PVAS-1, 83 W22 ve B8 W22 olarak adlandinlan omeklerin
tamamiyle farkh turler oldugu kesfedildi. Bu uc turan ortak ozelligi
cok yaksek UV ismilanna kars) dayankl olmalan



Dayanikhdirlar

e Uluslararasi Uzay istasyonunda yasayan doért yeni tiir bakteri bulundu

As if space wasn't dangerous
enough, bacteria become more
deadly in microgravity

Ady 22, 2000 . 30pm BsT




Dayanikhdirlar

* Kizil Gezegene bugiine kadar 30 uzay araci gonderildi.

Ceould humans have contaminated Mars with life?




Mikrop varsa hayat var

* Martian meteorite ALH84001, Antartika




Mikemmel Zamanlama




Mikemmel Zamanlama
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Potansiyelinin Farkinda Olma

. /Dengesiz Patojen




Potansiyelinin Farkinda Olma

/Dengesiz Patojen
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Yardimlasma ve haberlesme




Yardimlasma ve haberlesme

Quorum Sensing
Know Thy Neighbor




Yardimlasma ve haberlesme

Teaching bacteria a new language

Yoram Gerchman* and Ron Weiss*"*
Departments of *Electrical Engineering and 'Molecular Biology, Princeton University, Princeton, NJ 08544

n the nascent field of synthetic by Vi

ology (1), the engineening of novel / A-A Biosynthesis \1

cell—cell communication capabili- s /

ties will become enitical. Synthetic TR s 0,:: s HOAR HOAC
biology involves the creation of artificial ' ;
gene and metabolic networks to pro- NR, NR.-P @ OAc
gram pew cell and organism behaviors, : )
Recent accomplishments have demon- R PP A

strated that cells can be enginecred to

carry out novel tasks (refs. 2-10; R.W, &
and S. Basu, www . hpcacont.org/hpeas),

and hint that somedav we will be able to  Fg. 1. Basic operation of the engineered acetate QS circult. Ac—P, acetyl phosphate; ~OAC, acetate;
program cell behav iors with the same HOA¢, acetic acld; ALA., amino acid; NR, nitrogen regulator protein I; ofp, gene for green fluorescent
case and capability that we now pro- proteirc AckA, acetate kinase; PginAp2, glnAp2 promoter.

gram computers, However, to achieve
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Yakamoz

Vibrio fischeri’nin biyoliminesans




Yakamoz




Paylasiyorlar

Fesst | Heykid.' Wama be 4 Superbug..”
ik some of this info your genome..
| Even Poma"n wont be able o ham )w’




Paylasiyorlar

« Olen bakterilerin ise yarar DNA’lari bosa gitmiyor.

Double-stranded ? Enzymes } Other enzymes A protein DNA replaces a

DNA binds to the cut the DNA. break down binds portion of the
plasma membrane. one DNA strand. the DNA. bacterium’s DNA.




Kosullara uyum sagladilar

* Yerylzinde yasamis canhlarin %99’u yok oldular.




Kosullara uyum sagladilar

* Bacillus marismortui
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Yonlerini bulabilirler

*  Magnetospirillum magnetotacticum
* Sitoplazmasinda manyetik nano partikiller (magnetozom) iceren grantllere sahip bu
gram negatif, spiral bakteri diinyanin manyetik alanina goére kendini

konumlandirabiliyor.

International Journal of K\
Molecular Sciences M D\PJ)
Article

The Magnetosome Protein, Mmsé6 from Magnetospirillum
magneticum Strain AMB-1, Is a Lipid-Activated Ferric Reductase

Dilini Singappuli-Arachchige 1200, Shuren Feng 134@®, Lijun Wang 13 Pierre E. Palo !, Samuel O. Shobade 13,
Michelle Thomas ! and Marit Nilsen-Hamilton 1.2.3.*



Gorebilirler

* Proteorhodopsin
e Bakterinin ylzeyinde bir glines paneli gibi yer alir.

* Insan retinasindaki “OPSIN” homologlaridir. Bu bakterilerin de “duyusal fonksiyonlara”

sahip oldugu anlamina gelebilir.




1950 - Mikrobiyom kavrami

* Mikrobiyom:
bir mikrobiyom, mikroplarin toplami, genetik elementleri (genomlari) ve belirli bir
ortamdaki cevresel etkilesimlerdir.

World
Microbiome
Day | 27" June

2022 theme
"Celebration of The Microbial World"




Mikrobiyom

 Mikrobiyom terimi Nobel Odiilii sahibi Joshua Lederberg tarafindan tretildi.

Joshua Lederberg (1925-2008) Ester Lederberg (1922-2006)

"mikrobiyom" terimini, insan viicudunda bulunan ortak, simbiyotik ve belki de

patojenik mikroorganizmalardan olusan ekolojik bir sistemi tanimlamak icin kullanmistir



Mikrobiyom

* 1958, Nobel Oduli




Mikrobiyom

* Deniz/okyanus mikrobiyomu

Roiatve adundance Protectactera
(Flleremare: D.2-1.85 pm):

65.90767941455968

:
:
:
:




Mikrobiyom

* Toprak mikrobiyomu
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Mikrobiyom

* Duinya mikrobiyom projesi

m|crob|ome
<ro JecT



Mikrobiyom

* Duinya mikrobiyom projesi

Earth Microbiome Project: Mapping the microbiome of... everything

November 1, 2017, University of Califomnia - San Diego

2 =12 s

 [stomach ack to household
an a)

e e

Earth Microbiome Project collaborators collect and analyze samples from diverse environments around the world. Top left: Hiking through the rain forest of
Puerto Rico to sample soils with students (credit: Krista McGuire, University of ... more



2007 - Insan Mikrobiyom Projesi




2007 - Insan Mikrobiyom Projesi

Four Sequencing 300 ‘Healthy’ People/
Centers |5(18) Body Sites

Evolving
Technologies

BCM

Bavlor College of Mcedicine

4
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30cm | ;
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i FLX

J. Craig Venter

I NSTITUTE

EZBROAD
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& Washington —
University in St.Louis GAll
HiSeq

12,000 samples collected over 2 years




2007 - Insan Mikrobiyom Projesi
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2008 - Insan Mikrobiyom Projesi

* |lk hesaplamalara gore;

10 katrilyon insan hticresine karsilik, 100 katrilyon bakteri hlicresi

HOW YOUR BODY'S it s
MICROBES HOLD
THE KEY TO HEALTH %.f .
AND HAPPINESS oA

Alanna Collen



Her yerimiz mikroplarla kapli

Muhtesem cesitlilik
arastirilan 60 farkli gobek deliginde, 2400 bakteriyel filotip tespit edildi

OPEN &) ACCESS Frauly available oclina @PI.OS | owe

A Jungle in There: Bacteria in Belly Buttons are Highly
Diverse, but Predictable

Jiri Hulcr'?, Andrew M. Latimer”, Jessica B. Henley®, Nina R. Rountree?, Noah Fierer®®, Andrea Lucky™?,
Margaret D. Lowman"’, Robert R, Dunn™

T5choot of Fores: Fesounces a00 Comsannon, Unhvirsity of Floods, Garcoiie, Fonda ied Staes of Amenda 2 Depanirerst of Sdogy o Madh Comte i
oo Baodogy, Mo Carcdnn St Usaveriiy, Reigh. orth Camatan, Usted Stats of Atrica 3 Depamment of Plare Sciernces, Unweiiy of Calorres Dt
Calizemia, Urized Statet ot A ac m St ne Scercen, L of Coloracia, Bockder, Colonada, Unted Steom of Arweica,
S Departrrend of Bovdogy ond Evonmionary Subogy. Universty of Coloredo, Bousder, Cobinad, v Stnes of Amenca, & Degariment of Envoemaosogy, Uewenidy of
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Abstract

The bely button & one of the habitaty closes? 10 us, and yet It remains refatively unexplored, We anslyzed bacteria ond
arachaes from the belly buttors of humans from two different populations sampled within & nation-wide otizen sdence
mmmwwm»tmmpmmwumnmmm u-'-dngollés
rDNA libraries. We then tested the oigarchy hypothesis booowed from tropical macicecciogy, ramely that 3.‘
Wo(ypalnmmpledmmpudmiuhewemmmmnmmukdnmmem
that frequeen phylatypes {the oligarchs} tend 10 be cosmon when present, and tend to be mare

than fare phylatypes. amnumwmrmmmnmmmmmmwmsmm
be at benst o3 diverse as communities known from other skin studies (on average 67 bacterisl phylotypes per belly button)
However, the belly buttan comemunities were strongly dominated by o few taxa: only 6 phyiotypes ocourmd on >E0M
humans. While these frequent bacterial phylotypes {the archaea weee all rare) are a tiny pant of the total diversity of bacterk
in human navels {<03% of phylotypes), they corstitute 8 maxe portion of individual reads (- 1731 and ere pradictable
amony Independent ssmples of bumans, in terms of both the occurrence and evolutionary relmtedness (more dosely
refated than randomly drawn egual sets of phylotypes). Thus, the hypothesis that dominate diverse assembliges
appears 1o be suppocted by human-associated bactera Although & resnaing d o predict which species of bacterla
might be found on & pecticular hamen, peedicting which spedies ane most fraquent (o rare] seesms more stesightforaand, st
loast for those species Iving in bely buttans,
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Mikroorganizma/insan hucresi orani guncellendi!

* %99 insan olarak doguyoruz, %57 mikroorganizma olarak 6ltyoruz!

39 trillion
microbial cells

100 trillion
microbial
IIs




Insan Mikrobiyom Projesi-2012’de tamamlandi

Mlcroblome

NUMBERS
1 OO TrilliON ocmicones than

symbictic microbes live in and on every there are stars in the

person and make up the human microbiota milky way ‘

5% 3>

of our microbiota is located in the Gl tract

150: 1,

The genes in your microbiome ocutnumber the
genes in our genome by about 150 to one

{

Microbiome
Ireiland
Interfacing Food & Medicine

The microbiome is more
medically accessible

and manipulable than the
human genome
itis

thought that

%o

of disease can be linked in some
way back to the gut and health of
the microbiome

S:

Viruses:Bacteria
in the gut microbiota

The number
of times
- your body’'s

microbes would circle the earth
if positioned end to end

Vo
4

The surface area

of the Gl tractis vyou have
the same size
2 tennis Courts1 3

more microbes than human celis
: l D D D D The gut microbicta can

Number of different n‘acroo.al species that researchers weigh up to 2Kg
hawve icentiied iving in and on the human body

Each individual has a unique / \
gut microbiota. as
personal as a fingerprint



Dogumdan olume mikrobiyota

Science & Society an

Dpen Acess

- - - -
Una destinatio, viae diversae
Does exposure to the vaginal microbiota co.ﬁ.re, health benefits to the infant,
and does lack of exposure confer disease risk

Kjersti Aagaard, Christopher ) Stewart, Derrick Chu
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Disbiyozis

* Herhangi bir nedenle mikrobiyotanin dengesinin bozulmasidir.

/( Cardiovascular
" disease A

~

- - ——

_____

=

P 4

______________________

A

Numerous factors
are influencing the

complex gearing

e Lifestyle

* Food

* Immune priming

* Host metabolic
signalling

) ."/0 Appetite disorders e Anxiety \\‘.
- .| ® Parkinson disease e Depression ||
7 il ® Alzheimer disease e Autism i

&7 E * Neurodegenerative e Stress i

: ' diseases * Addiction :

- T e e e e e - - —

\\OMultiple sclerosis

e T T T T T T T T T

- ——————————— =

» Diabetes
* |nsulin resistance

- —— -

* Low-grade inflammation
e Arthritis
* Allergy

* Eczema

B S —————————————

Nature Reviews | Gastroenterology & Hepatology



Mikrobiyal cesitlilik

* Mikrobiyal cesitlilik modern dinyada giderek azaliyor.

" B Traditional farming or fishing population

Alicrobial Diversity -

Enriched Taxa: Prevorellia, Succinovidbrio,
Treponema, Ruminococcus, Bacreroides
[Clostridiaceae, Rickenecllaceae, Bacteroidetes,
Fimmicutes, Proteobactena & Spirochaetes])
Depleted Taxa: Low abundance of Prevorelia
compared to ancient population

Decreasing

) — Microbial Diversity
A Remote hunter gatherer population 7~ C Western (US/European) urban
industrialized population
Microbial Diversity: Very High
Enriched Taxa: Prevorella, Succinovibrio, AMlicrobial Diversity - Low
Treponema, Cyranobactreria, Tenenicutes, Enriched Taxa: Bacrervides, Bifidobacreriurm:,
Clostridium, Carenibacreriton, Eubacreriton, Ruminococcus, Blauria, Dorea [Actnobacteria,
Lachnospira, Saimonella [Enterococcaceae, Firmicutes, Rickenellaceace]
Firmicutes, Proteobacteria, Spmochaetes, Depleted Taxa: Prevorella, Xyilanibacrer &
Clostridiaceae <& Eurvarchaeota/ ] Treponema

.. Depleted Taxa - Lachnospiraceae, Bacteroidales




Mikrobiyal Cesitlilik

* Mikrobiyal gesitlilik modern diinyada giderek azaliyor.




Mikrobiyal Cesitlilik

* Mikrobiyal gesitlilik modern diinyada giderek azaliyor.




Mikrobiyal Cesitlilik

e Mikrobiyal cesitlilik modern dinyada giderek azaliyor.




Mikrobiyota ve lezzet

» Kaliteli sarap, sirke bolgenin mikrobiyotasi ile iliskili

EDITED 8Y : Glusdppo Spano anad Sondea Tow
FUBLISHED IN: Frontierm in Micootiology




Mikrobiyota ve lezzet

FOOD FOR THOUGHT

Sourdough Hands: How Bakers And
Bread Are A Microbial Match

November 12, 2018 « 11:37 ,

LINDSAY PATTERSON

"Our data suggests that something 2bout baking seems to be changing the hands of the peopie who do the baking,” says

ecclogist Rob Dunn




Mikrobiyota ve lezzet

That's the surprising finding from a sourdough bake-off
experiment, coordinated by ecologists Rob Dunn and
Anne Madden. Fifteen sourdough experts from around
the world arrived at a Belgian baking center with brand-
new homemade starters, fed from the exact same
ingredients sent from Dunn's lab. But before the bakers
could get their hands into the dough, they held them out
to Madden for bacterial swabbing.

Partnered with analysis of the starter's microbial
ecosystem, Dunn and his collaborators were able to draw
a close connection between bread, bakers and their

bacterial species.

"It's a reminder that we have a really intimate

Author and scientist Rob Dunn helped conduct an

relationship with our foed," says Dunn. "Not only do we = _
experiment to explore the microbial interaction between

impact the species in our food, but the species in our food bakers and sourdough bread

Lauren Nichols/NFR

impacts the species on or in our bodies."



Mikrobiyota ve antimikrobiyaller

Long-term impacts of antibiotic exposure on the
human intestinal microbiota

Cecilia Jemberg,' Sonja Léfmark? Charlotta Edlund®*
and Janet K. Jansson®®

YA e e \-l B e e

Bacterial cell number —=

Antibiotic End of antibiotic
treatment treatment



Mikrobiyota ve beslenme

Mediterranean v Western diet
CHRONIC DISEASE PYRAMID

GUT MICROBIOTA PYRAMID

Ot Taobry ot ol Proe Mot Soc 14



Mikrobiyota ve Beslenme

* King's College'da genetik epidemiyoloji profesori Tim Spector tarafindan yapilan

arastirma.

'_I'“;n'ade my son eat nothing but
McDonald’s for ten days to prove
what fast food does to your gut




Mikrobiyota ve Beslenme

Burger Binge — The Results

~
o

40%

Decrease in diversity

1,200

Types of Bacteria lost

3 3
s g 51
o

N
w

Pre-binge “ Post-binge
Fat and sugar

Fibre
Diversity




Mikrobiyota ve Evcil Hayvanlar

Ao

AnimalBigme




Mikrobiyota ve Evcil Hayvanlar

wWhy Your PET
May BENEFIT

From Taking .~ & »




Insan Mikrobiyom Projesi-iHMP
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Mikroplarinizi Sevin
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Ne zaman saldirgan hale geldiler ?




Ik Kani Kim Akitti!

PLAJLAR iciN COK KRITIK

’E T Yl YEN BAK TERI’ U YARISI!
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Oysa her sey ne guzel baslamisti




Milattan Once 10.000

« Toplam insan nufusu 10 milyon

How Hunter-Gatherers Obtained
Food and Its Implications for Human
Activity

Biological anthropologists and the burgeoning
community of paleo-minded people both have
a desire to form a greater understanding of the
lives and habits of early human hunter-

gatherers.

For those practitioners of the paleo diet and
evolutionary fitness concepts, the goal is to

apply knowledge of our biological ancestry

towards living a more healthful life.

Hunter-Gatherers

Because for obvious reasons directly observed evidence of paleolithic behaviors is
impossible, we must rely extensively upon the few extant populations of hunter-
gatherers, horticulturists, and tribal peoples still living in primitive environments. Often,

these people have had exposure to modern technologies or cultures, but still retain some
of their old traditions.



Tarim Devrimi ve Saban




Tarim Devrimi ve Uygarlasma




Ticaret

« Ipek yolu




Endustriel Devrim




Endustriel Devrim

e Sanayi Devrimi - Tuberkulozun Altin Cagi
“Verem epidemisi kapitalist toplumun insafsiz emek somuristint nedeniyle 6demek

zorunda oldugu kefarettir” DuBois

Tiiberkiiloz Tarihi Y. Izzettin BARIS
Hacettepe Universitesi, Tip Fakiltesi, G6gtis Hataliklar: Anabilim Dali, Ankara



Endustriyel Devrim




Kalabaliklasan dunya




Sosyal Adaletsizlik

tovun




Savaslar

Cholera in Mariupol: Ruined city at
risk of major cholera outbreak - UK




Dorduncu atli ile tanisma




Dorduncu atli ile tanisma

* Taliesin Kitabi 6.yy

Bil bakalim kim bu gugclu yaratik,
tufandan once yasamis,

etsiz ve kansiz,

kemiksiz ve damarsiz,

kafasiz ve bacaksiz

ne daha yaslidir ne de daha geng
baslangigta oldugundan

Taliesin




Infeksiyon Hastaliklarindan OIim

Orpunesed by
e Weve fought
1‘7/1' (.l-/'ln'“"r‘.:{t’.l' ln the open -~
.l bubonic plague

vellow feve
tuberculosi 15

INFECTIOUS
DISEASES

EARLY
20"Century

Gozo

VLl By LA Aderrdo Nedrta




1929 - Antibiyotik caginin baslangici

nority” DALY MAIL

PENICILLIN
. AN

ALEXANDER FLEMING

AND THE ANTIBIOTIC REYOLUTION
KEVIN BROWN



Howard Florey Ernst Chain

1941 - Penisilinin hazir hale gelmesi



1942 - Penisilinin hazir hale gelmesi

The horror of diseases such as blood
poisoning is easily forgotten. These
pidures, taken in 1942 shortly after the
introduction of penidillin, showthe improy-
ment in a child with a haderial infedion
four (photo 3) and nine (photo 4) days
after treatment, and fully recovered (5&6)

b JCILLIN SO
] !ﬁm Salt of Pexirig
’:‘ulﬂ 10,000 Flare .-,
Na Preservative
, Kegr Dv i ciw 4052
Tasor: Maw Doz e
Ll to Invartaging:
{33, Sauihb R Sanayl
 Falegleal Laboraters




1944 - Penisilinin tedavide kullanilmaya baslanmasi

* |I. DUnya savasl
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1945 — Nobel Odul{

* 1945 Nobel o6dulu

It is not difficult to make microbes resistant to penicillin in

the laboratory by exposing them to concentrations not

sufficient to kill them, and the same thing has occasionally

& happened in the body... ... and by exposing his microbes to
' non-lethal quantities of the drug make them resistant.”

Axxasder Hemng recoming his Nobst Pras i



1947 - Penisiline karsi ilk klinik direnc

e Penisilin direnci ile ilgili ilk yayin

PENICILLIN-RESISTANT STAPHYLOCOCCI: MECHANISMS IN-
VOLVED IN THE DEVELOPMENT OF RESISTANCE

By WESLEY W. SPINK axp VIOLA FERRIS?
(From the Division of Internal Medicine, University of Minnesota Hospitals and Medical School)

(Received for publication September 9, 1946)

While staphylococci are among the species of
gram-positive bacteria considered to be susceptible
to the antibacterial action of penicillin, a number of
investigators have reported that t
strains of coagulase-positive staph

the resistance displayed by staphylococci.

Nov. 29, 1947

Abra-
ham and Chain (27) first showed that E. coli
produced an enzyme, designated as penicillinase,

RELIEF OF PAIN IN CANCER OF THE PELVIS

Hrrisd
Mtpicay Joursat

863

are naturally resistant to penicillin (
added clinical importance is the fac
genic strains originally . sensitive tc
concentrations of penicillin may bec
to the antibiotic in patients who b

treatment with penicillin (7, 12 to ; k
attempt to define the nature of the (From the Department of Bacteriology, British Posigraduate

staphylococei to penicillin, the resul Medical School, Hammersmith Hospital}

studies have appeared in which sen he jncidence of strains of Staphylococcus pyogenes that
have acquired a high degree of res gr4 grossly resistant to penicillin is clearly increasing rapidly.
vitro methods (4, 11, 13, 18, 20 to The rate of increase in this hospital at present is so rapid
and Turner (25) succeeded in adap! o 14 be somewhat alarming. In a previous study (Barber,
of staphylococcus resistant to penici 1947) all cultures of Staph. pyogenes occurring in the
ing repeated subcultures of the coc e bacteriological laboratory were tested for penicillin
ing quantities of penicillin. Wher goncitivity : out of a series of 200 patienss yielding cultures
had acquired resistance, they subcul of graph pyogenes penicillin-resistant strains were ‘isolated

PENICILLIN-RESISTANT STRAINS

BY
MARY BARBER, M.D.

ganisms daily in broth without peni from 95 (12.5%), Since then cultures have been tested for :

their reaction to penicillin only if they came from an in-
fected lesion. Tn analysing a series of 100 patients with
staphylococcal infection between February and June, 1947,
it was found that as many as 38 yielded penicillin-resistant
strains. Table I gives a comparison of the two series, In

STAPHYLOCOCCAL INFECTION DUE TO'|

{ Analysis of Resistant Strains
| The degree of resistance was in all 38 cases gross (sec
.Fig. 1), and all, except one strain which was not tested,

jwere shown to pro-
.duce penicillinase ;
36 of the strains
‘were found to have
“a sensitivity to strep-
‘tomycin approxi-
'mately equal to
ythat of the Oxford
sstaphylococcus ; one
(strain was not tested
(Against  streptomy-
(¢in ; and one strain,
which came from a
patient with tuber-
culous meningitis
who was being
treated with strepto-
mycin was resistant
to it

Fui. t~a, d, |, and g are penicillin

sensitive and b and ¢ mkulln-teduar;t
strains of Staph. pyogemes; ¢ is a culture
of Salm. 1yphi,



Antimikrobiyallerin yukselisi
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'1 Polypeptides
$ Rifamycins
Macrolides
I Lincosamides
- Cycloserine
= T? [Glycopeptides
¢ *+ Tetracyclines
2] 1 1
T Aminoglycosides | | * Nitromidiazoles
Beta-lactams e -
? . “2000 yih itibariyle, hemen hemen butin uzmanlar
Sulfonamides bakteriyel ve viral hastaliklarin neredeyse ortadan
kalkacagi konusunda ayni fikirdeydiler ”
1930 19“ 199“’ LR A 4= LR~ I
from probers, who are confident that before the year
2000 they will have found the secret that causes cancer.
The most exciting, and to some the most frightening, prospect is
the chemical and electrical treatment of the brain. Dr. David
Krech, psychology professor at the University of California,
believes that retarded infants will be diagnosed at birth, and
chemical therapy will permit them to function as normal people.
The memory loss accompanying senility will be eliminated.




Enfeksiyon hastaliklarina bagl olumler azaliyor

* infeksiyon hastaliklari kitabini kapatmanin zamani geldi...

Deaths from Major Infectious Diseases

1.000 +
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o

Q.
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o

& 400 -

=

i“‘;

:? 200 -
O L ' ] v v 1 1 :
1900 1920 1840 1660 “ .. Itis time to close the book on infectious

diseases. The war against pestilence is over.”

William Stewart, Surgeon General
in @ message to Congress, 1969

http://www.cdc.gov/ncidod/osr/site/about/graph.htm



Yeni antibiyotik siniflari gelistirilemiyor

+ Polypeptides
+ Rifamycins
Macrelides
Lincosamides
¢ Cydoserine
+ Glycopeptdes
* Tlob'acytlncs
1 Ammogllycosldos Nitremidiazoles
@ Bclia-lachms'. | T + Quinoclones
T SulfonamidesI IChI[oramphenicIol ¢ Trimethoprim
10'30 10'40 10'50 10'00 1970

>
Yaklasik 30 yil yeni antibiyotik sinifi kesfedilemedi.




Enfeksiyon hastaliklarina bagli olumler artiyor

Resistant Strains Spread Rapidly
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© Source: Centers for Disease Control and Prevention
; 400 - MRSA = Methicillin-resistant Staphylococcus Aureus
= VRE = Vancomycin-resistantant Enterococci
g FQRP = Floroquinolone-resistant Pseudomonas aeruginosa
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http://www.cdc.gov/ncidod/osr/site/about/graph.htm



Antibiyotik Direnci

* Katil mikroplarin intikami!

Research

Revenge of the killer microbe

Sandra R. Arnold MD MSc
> See related article page 877

he cover of Time Magazine on Sept. 14, 1994, read
“Revenge of the killer microbe” in reference to an ar-
ticle about emerging infections, including drug-re- R E V E N G E 0 F T H E
sistant bacteria that are difficult to treat.* A lead article in
Science just 2 years earlier cautioned readers about the pos-

sibility of a “post-antibiotic era” and stressed the impor- Klller MlcrObes
tance of the discovery of new drugs and the prudent use of

currently available antimic robmls.' The mantra of the ills of N Are we Iosmgthe
antibiotic overuse has been repeated in the medical and lay o
press over the past 10-15 years. JLoon waragainst

It is clear from ecologic studies that antibiotic use is a driv- A g infectious diseases? '
ing force in the emergence of antibiotic-resistant organisms ' £
in community and hospital settings. Both the inappropriate
use of antibiotics for viral respiratory tract infections and the
overuse of powerful, broad-spectrum antbiotics contribute
substantially to this problem. Despite the long-term trend of
decreasing rates of antibiotic use for common infections in
outpatient settings, it remains imperative that we continue to
reduce inappropriate antibiotic use if there is any possibility
of slowing the further development of drug resistance in
common pathogens.




Antibiyotik direnci — Mikroplarin intikami

e 2007, infeksiyon kitaplarini agin!
....boyle bir sey soylemedim, William Stewart

nature,, .
d

mecaicine

The open book of infectious diseases
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Mikroorganizma Sonrasi; Bugin 346. yil

* Salvarsandan buglinkii modern sefalosporinlere kadar gecen stire¢ goz 6nline alindiginda,
“mikrobu bul, mikrobu yok et” felsefesinin cok da basarili olmadigi ve yeni yaklasimlara
ihtiyac oldugu bir gercektir.
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swees « Antibiyotik direnci ile

AT

™ mucadele bir savastir ve biz

S b

bt asla kazanamayacagiz »

“The strength of trillions upon trillions of microorganisms,
combined with the ancient force of evolution by constant,
unrelenting variation, will inevitably overpower our drugs”

- American Academy of Microbiology



Butuncul yaklasim — tek saglik

* Bu yeni yaklasimlarin odaginda,
bir mikroorganizmanin hastalik yapmasi icin konagin da ve hatta cevrenin de dnemli

oldugu bilgisi vardir.




Geliyorum diyen buyuk tehlike!

Tetanus
60,000

Road traffic

accidents

1.2 rillion

Mcasles
130,000

Diarchoeal
disease

1.4 millian

e 2050 yilinda beklenen dluim yilda 10 milyon Kkisi.

AMR in 2050
10 million

Cancer

8.2 millian

" AMR now

JUa,aad
{Jow pstimate)

Cholera

100,000
120,000

Diabeates

1.5 million



Turkiye'de Antimikrobiyal Diren¢ ve Mikrobiyoloji Laboratuvari

Ulkemizde yiiksek potensli antibiyotiklerin recete edilebilmesi icin gerekli olan
kiiltlr-antibiyogram zorunlulugu 2003’ten beri kaldirilmistir.
Ulkemizde recgete edilen antibiyotiklerin yaklasik %40’ inin birinci basamak saghk

hizmetlerine ait ve bu merkezlerin ¢cogunlukla herhangi bir mikrobiyoloji laboratuvari

imkanlari bulunmamaktadir.




Turkiye'de Antimikrobiyal Direng

GUnumuzde 3. basamak saglk kuruluslarinda kaltir isteme sikhgi bundan
10-15 yil 6ncesine gore cok ciddi diizeyde artmistir.
Ancak bu artisin nedeni 20-25 farkli antibiyotikten sadece bir ikisine duyarli kalmis

etkenin hangi antibiyotikle tedavi edebileceginin anlasilmasi icindir.




Rudolf Virchow

« Tibbin isi mikroplari avlamak degil,
hastaliklari besleyen cevresel ve toplumsal etkileri ortaya

cikarmaktir »

1821-1902



