EN SON LITERATURDE NELER VAR?



“Death sits in
the bowels;

a bad digestion
IS the root of
all evil™

Hippocrates
400 BC
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Probiyotikler;

Besinlerle alinan ve belirli
miktarlarda alindiginda bagirsak
florasini dengeleyip konakginin
sagligini olumlu yonde etkileyen
canli mikroorganizmalar olarak
tanimlanabilir



Viicut bogluklarimizda ve yiizeyinde
bulunan bakterilerin aktivite
ve/veya kompozisyonundaki
degisiklikler sagligimizi olumsuz
etkilemektedir.

Bagirsak florasinin devamliliginin
saglanmasinda prebiyotik ve
probiyotiklerin onemli roli vardir.



Bagirsak mikroflorasini
desteklemenin bir yolu yararli
organizmalar dogrudan verme
(oroolyoril), digeri ise prebiyotik
~ kullanilarak yapilan dUzenlemedir.




BAGIRSAK BAKTERILERL

Probiyotikler Zararh bakteriler



Patojen bakteriler Probiyotik bakteriler



Bagirsak bakterilerinin denge halinde
bulunmalarina

‘eubiosis’
Bagirsak flora dengesinin bozulmasina
da

'dysbiosis’
denilmektedir.



Mikrobiota

Bir organ veya vucudun bir bolumunde
bulunan mikroskopik organizmalar...

Mikrobiom

Vucutta bulunan tum mikroorganizma
populasyonu ve bunlarin tum genetik
elementleri...



Orijinal probiyotik tanimina bakildiginda “oral alim” sarti bulunmaktadir.
Ovysa ki;

Kefir jel kontamine yaniklarin tedavisinde topikal uygulama ile
kullanilmaktadir.

Probiyotiklerin kozmotik amacli deriye uygulamalari da s6z konusudur.

Bu nedenle, en azindan uygulama yolu acisindan probiyotik taniminin
veniden gozden gecirilmesine gereksinim vardir.

Huseini EF, et al. Burns 2012; 38: 719-723.
Simmering R, Breves R. Nutrition for healthy skin: Strategies for clinical and cosmetic practice 2011: 137-147.
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OK, WHo WANTS
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A— ya da durumda etkili degildir!
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7 Belirli suslar belirli durumlarda

kullanilmahlidir!!
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REVIEW ARTICLE

Guidance on the use of probiotics in clinical practice in children with

selected clinical conditions and in specific vulnerable groups

Iva Hojsak'?, Valentina Fabiano®, Tudor Lucian Pop®, Olivier Goulet®, Gian Vincenzo Zuccott®, Fugen Cullu Cokugras®, Massimo Pettoello-Mantovani”®,

Sanja Kolacek (sanja.kolacek@gmail.com)’

ABSTRACT

Aim: The use of probiotics has been covered by many guidelines, position papers and
evidence-based recommendations, but few have referred to specific patient groups or
clinical indications. This review summarises recommendations and scientifically credited
guidelines on the use of probiotics for children with selected clinical conditions and
provides practice points.

Methods: An expert panel was convened by the European Paediatric Association in June 2017
to define the relevant clinical questions for using probiotics in paediatric health care and review
and summarise the guidelines, recommendations, position papers and high-quality evidence.
Results: The panel found that specific probiotic strains were effective in preventing
antibiotic-associated and nosocomial diarrhoea, treating acute gastroenteritis and treating
infantile colic in breastfed infants. However, special caution is indicated for premature
infants, immunocompromised and critically ill patients and those with central venous
catheters, cardiac valvular disease and short-gut syndrome. This review discusses the safety
of using probiotics in selected groups of paediatric patients and the quality of the available
products providing practice points based on proved findings.

Conclusion: Efficacy of probiotics is strain specific. Their benefits are currently scientifically

proven for their use in selected clinical conditions in children and not recommended for
certain patient groups.

Hojsak |, et al. Acta Paediatr 2018 Jun;107(6):927-937.



Belirli suslar kullanilmak kaydi ile probiyotikler;

®* Gunduz bakimevlerine devam eden cocuklarda ust solunum
yvolu enfeksiyonlarinin dnlenmesi icin

* Nozokomial ishallerin 6nlenmesinde

* Antibiyotik iliskili ishallerin 6nlenmesinde

* Akut gastroenterit tedavisinde

®* Anne siutl alan bebeklerde infantil kolik’in 6nlenmesinde

onerilmektedir.



Asagidaki durumlarda probiyotik kullanimi dnerilmemistir

®* Gunduz bakimevlerinde gastrointestinal enfeksiyonlarin
dnlenmesi

®* Nozokomial solunum yolu enfeksiyonlarinin dnlenmesi

* Atopik hastaligin dnlenmesi

* |nfantil kolik’in dnlenmesi

®* Fonksiyonel karin agrisi bozukluklarinin tedavisi



What are the indications for using probiotics
in children?

Hania Szajewska

ABSTRACT

The health benefits of probiotics have been the subject
of extensive research. Still, some questions are being
repeatedly asked: should one use or not use probiotics?
If yes, how and when should probiotics be used? The
purpose of this review is to summarise current evidence
on specific probiotics” efficacy and safety to help
healthcare professionals make evidence-based decisions
on the indications for using specific probiotic strains or
combinations in children. To identify relevant data,
searches of MEDLINE and the Cochrane Library
databases were performed in July 2015 to locate
randomised controlled trials or their meta-analyses
published in the last five years. The MEDLINE database
also was searched for evidence-based clinical practice
guidelines, developed by scientific societies. Considering
that probiotics have strain-specific effects, the main focus Szajewska H. Arch Dis Child 2016; 101: 398-403.
was on data on individual probiotic strains, not on
probiotics in general.




Walker AW, Lawley TD. Pharmacological Research 2012

. Cesith ve kalabahk mikroorganizma toplulugu
. Firmicutes, Bacteroidetes ve Actinobacteria dominant

. Yeterli SCFA iiretimi
. Intakt mukozal bariver
. Belirgin bir enflamasvon vok
- o
E]I ) =. M
Saghkh
Tedavi ile dishivozisin dengelenmesi Disbivozis iliskili hastahklar
Antibiyotikler Kronik gastrointestinal enfeksivonlar
Probivotikler Antibivotik iliskili ishal
Divet/Prebivotikder Psédomembrandz kolit
Fekal transplantasyon Enflamatuvar bapirsak hastaliklar
Nelkrotizan enterokolit
b)

Disbiyozis

. Mikroorganizma cesitliligi azalmis

. Artmus Enterobacteriaceae/firsatc patojenler
. Yetersiz SCFA profili

. Mukozal bariverde bozulma

. Konakcida enflamatuvar yamtin baslamasi

Saglikh bir intestinal sistem — disbiyozis iligkisi



1. Antimikrobiyal bilegik iiretimi s TR s azalmg- Besinler ve :Lebivotikler icin yangma

% ) «=D ‘

: ’ —; © \.‘: 5. Cogalmayi saglayan : '_’ iOH ‘ x.':z“

[ - substrat iiretimi 4 T “’ 4

& ' - — Limen
4. Yanigmaci diglama - i 6. Giiglendirilmig bariyer fonksiyonu
\ 7. Immiin sistemin modiilasyonu ek
%F)\ L aad ‘% =N g o
- Y Y/ .” defensm!er
@ 'q. ’ L e Mikis
‘." " “ | ‘ ' | . ‘ ”tafwakam_
. [ reguesyonu | Bagirsak epitel
. ! o N . ; htcreleri

Giiclendirilmis dogal immdanite

Probiyotiklerin bagirsak bakterileri etkileme ve saghgimiz
uzerinde olumlu etkiler yaratma mekanizmalari

Power SE, et al. Br J Nutr 2013; 12: 1-16.
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MINIREVIEW Probiotics are the most useful tools for balancing the gut

microbiota and thereby influencing human health and di-
Probiotics in human health and disease: from nutribiotics to ffi:’l f:aﬂ;ﬁ?}cm‘ijmﬁfm tlu-:ugﬁl?;lllltut;?:e hgg},nfl:;?u
pharmabiotics the gut to non-intestinal body sites such as the brain and skin.

Research interest in probiotics with nutritive claims (catego-
rized as nutribiotics) has evolved into interest in therapeutic

Eun-Sook Lee Eu]1-]1 Song o , Young-Do Nam'™ and pharmacological probiotics with health claims (phar-
and Sﬂ—YDung Lee™ mabiotics). The concept of pharmabiotics emerged only two
decades ago, and the new categorization of probiotics to nu-

'Research Group of Healthcare, Korea Food Research Institute, Wanju tribiotics and pharmabiotics was recently suggested, which

55365, Republic of Korea are under the different regulation depending on that they are
*Department of Food Biotechnology, Korea University of Science and food or drug. Information of the gut microbiome has been
Technology, Dacjeon 34113, Republic of Korea continuously accumulating, which will make possible the gut
Research Group of Natural Materials and Metabolism, Korea Food microbiome-l { healthcare in the future, when nutribiotics

Research Institute, W, 55365, Republic of Ko
S R show potential for maintaining health while pharmabiotics

are effective therapeutic tools for human diseases. This review
describes the current understanding in the conceptualiza-
tion and classification of probiotics. Here, we reviewed pro-
biotics as nutribiotics with nutritional functions and phar-
mabiotics with pharmaceutic functions in different diseases.

(Received May 31, 2018 / Revised Jun 27, 2018 / Accepted Jun 28, 2018)

Keywords: gut microbiome, probiotics, nutribiotics, phar-
mabiotics



Probiyotikler; beslenme durumumuz tUzerinde etkili olduklari gibi
bagirsaklar ve bagirsak disi (beyin ve deri gibi) vicudumuzun cesitli
bolgelerini ilgilendiren tibbi durumlar Gzerinde de etkilidir.

Bu nedenle,

Beslenme Uzerindeki etkileri belirgin probiyotikler;
Nutribiyotikler

ve

Terapotik ve farmakolojik etkileri belirgin probiyotikler;
Farmabiyotiklerden

bahsedilebilir

Lee ES, et al. J Microbiol 2018; 56: 773-782.



Bu sekilde kategorize edildiginde “besin mi?”, “ilac m1?” tartismalari
bir sonuca ulasabilecektir.

Bagirsak mikrobiyotasi konusunda bilgilerimizin her gecen gin
artmasiyla;

Gelecekte bagirsak mikrobiyotasi bazli saglik yaklasimi 6nem
kazanacaktir; burada nutribiyotikler sagligimizi devam ettirmemize
yardimci olurken, farmabiyotikler 6nemli bir tedavi araci olarak

verini alacaktir.

Lee ES, et al. J Microbiol 2018; 56: 773-782.



Probiotics Live biotherapeutics
(and next-generation probiotics)

Long history of use, e.g. Mo history of use, e.g.
Bifidobacterium Akkermansia
lactobacillus Bacteroides

Saccharomyces Faecalibacterium

Escherichia coli

Probiyotikler ile yeni nesil
probiyotikler, canli biyoterapotik
urunler arasindaki tarihsel ve
pazara uzanan yoldaki
farkhliklar

l Food and 5upplement5l l Medicine i



PROBIOTICS

Nutritive claim Health claun

@ @ oY

* Benelity in the forms of Toods of Physiclogical & planmecological
dictary supploments benefits in bealth and discases

¢ Treatment for nutritonal prablems Prevention & treatment for

* Maintenanee of human heaith medivmal condstions

Gut microbiome-based healthcare
using nutribiotics and pharmabiotics in the future



Onceki yillarda probiyotiklerin besin veya besin
bileseni olarak islevleri Uzerinde calismalar
yvogunlasmisken;

Gunumuzde probiyotikler konusundaki calismalar

daha cok terapoétik islevleri ve tibbi amacli
kullanimlari alanlarina yonelmistir

Lee ES, et al. J Microbiol 2018; 56: 773-782.



Some probiotics categorized as nutribiotics

Strain Mode of action / Target condition Reference
« B. adolescentis MB 227, B. adolescentis MB 239,
and B. locatenulatum MB 116-added diet Folate production in vivo and an increase in folate status Pompei ef al. (2007b)
« L. acidophilus Jayashree et al. (2010),
* L fermentum KTLF1 Guru and Viswanathan (2013)
o L. fermentum MTCCS8711 Riboflavin production in foods 2
Juarez del Valle et al. (2014),
o L. fermentum PBCC11.5 Thakur and Tomar (2015)
« L. plantarum CRL 725
« L. acidophilus N1
o L. acidophilus 4356
« B. longum B6
o L. bulgaricus 448 Folate production in foods Lin and Young (2000)

o L. bulgaricus 449
o S. thermophilus MC
« S. thermophilus 573

e L. reuteri IL.b2 BM Selenium production in foods Cristina et al. (2011)

« B. bifidum LMG 10645
e B. breve LMG 11040
e B. breve LMG 11084 Conjugated linoleic acid and conjugated linolenic acid

e B. breve LMG 11613 production in culture media ASOiacn et L (ZH0)

« B. breve LMG 13194

» B. pseudolongum LMG 11595

« L. plantarum S48 and P1201 Conjugated linoleic acid production in foods Kim et al. (2015)

« Bacterial mixture of Lactobacillus mucosae EPI2, Conversion of dietary isoflavone daidzein to bioactive D et al. (2005)
Enterococcus faecium EPI1, and Finegoldia magna EPI3  nonsteroidal estrogen equol :

« B. animalis IM386 + L. plantarum MP2026 Lactose intolerance Roskar et al. (2017)

o S. thermophilus LMG18311 Lactose intolerance Rul et al. (2011)

Lee ES, et al. J Microbiol 2018; 56: 773-782.



Hill ve arkadaslari listeria ile enfekte farelere L. salivarius
UCC118'yi oral yolla verdiklerinde bu susun listeria’ya karsi
nakteriyosin Urettigini ve farelerin hayatta kaldiklarini
gozlemlemislerdir.

Boylece L. salivarius UCC118’nin farmabiyotik bir ajan
oldugu ortaya konulmustur.

Hill, C. Bioeng Bugs 2010; 1: 79-84.



Proven by human

Strain/pharmabiotic material Health claims TS Reference
Prevention of obesity and metabolic disorders such as Everard et al. (2013),
s alm::dmmilnﬁiph i “r:embrane yolein) metabolic endotoxemia, adipose tissue inflammation, and No Dao et al. (2015),
P P insulin resistance but no human clinical trials Plovier et al. (2017)
» B. longum Prevention for antibiotic-associated diarrhea; Erythromycin Yes Marteau et al. (2001)
« B. bifidum + Streptococcus thermophilus Prevention for acute diarrhea or rotavirus Yes Marteau ef al. (2001)
N Bk icoccas Delicaacorsss Curative treatment of ulcerative colitis in rat and in vifro using No Eeckhaut et al. (2014),
tyri P mucosal biopsies of UC patients Devriese et al. (2017)
Prevention for antibiotic-associated diarrhea; Antituberculous
and miscellaneous, treatment for gastroenteritis
« Enterococcus faecium SF68 Treatment for hyperammonemia through enhancing tolerance Yes lﬁ)gucl r::lk:‘e; La ’(2((.::‘8 )7) g
to protein load, lowering ammonia level plus improving
neurological symptoms
Prevention for antibiotic-associated diarrhea; ampicillin,
o L. acidophilus + L. bulgaricus neomycin, and amoxicillin-clavulanate Yes Marteau ef al. (2001)
« L. casei Shirota Curative treatment for rotavirus-associated diarrhea Yes Marteau ef al. (2001)
o L. helveticus RO052 Treatment for anxiety and depression with lowering urinary
- B. longum RO175 (PF) free cortisol levels in healthy human Yes Messondi et ol Q011
Prevention for antibiotic-associated diarrhea; Erythromycin
e L. rhamnosus GG and Miscellaneous Yes Marteau ef al. (2001)
Rotavirus-associated diarrhea, gastroenteritis
« L. plantarum DSM9843 Nobaek et al. (2000),
« L plantarum 299V Curative treatment of irritable bowel syndrome Yes Niedzielin ef al. (2001)
Marteau ef al. (2001),
o L. reuteri Curative treatment for acute diarrhea and gastroenteritis Yes Agustina et al. (2012)
Prevention for antibiotic-associated diarrhea; B-lactamins or
« Saccharomyces boulardii tetracyclins and Miscellaneous, Gastroenteritis Yes Dash et al. (2017)
« Salivaricin A-produced Strepfococcus Salivaricin A-mediated protection for S. pyogenes infection in Yes Dierksen et al. (2007)

salivarius in milk tongue

Lee ES, et al. J Microbiol 2018; 56: 773-782.



Next-generation probiotikler, canli biyoterapdtikler
FDA tanimi

* Bakteri gibi canli organizma icermeli

* Insanlardaki bir durum veya hastaligin 6nlenmesi ve
tedavisinde uygulamasi olmali

* Asi ozelligi tasimamali
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Review Article

The microbiome and inborn errors of metabolism: Why we should look
carefully at their interplay?

Abstract

Research into the influence of the microbiome on the human body has been shedding new light on diseases long
known to be multifactorial, such as obesity, mood disorders, autism, and inflammatory bowel disease. Although in-
born errors of metabolism (IEMs) are monogenic diseases, genotype alone is not enough to explain the wide
phenotypic variability observed in patients with these conditions. Genetics and diet exert a strong influence on the
microbiome, and diet is used (alone or as an adjuvant) in the treatment of many |IEMs. This review will describe how
the effects of the microbiome on the host can interfere with IEM phenotypes through interactions with organs such as
the liver and brain, two of the structures most commonly affected by IEMs. The relationships between treatment strat-
egies for some |IEMs and the microbiome will also be addressed. Studies on the microbiome and its influence in indi-
viduals with IEMs are still incipient, but are of the utmost importance to elucidating the phenotypic variety observed in

these conditions.

Keywords: Inborn errors of metabolism, microbiome, microbiota, diet, treatment.



Kalitsal metabolizma hastaliklarinda genellikle diyet
uygulandigindan (nttrient yikleme ve/veya kisitlama)
disbiyozis olasihigl vardir.

Disbiyotik durum; hastalardaki bozulmus metabolik
tabloyu daha da bozar,

Sekonder yolaklar da tablonun bozulmasini indukler,

Ozellikle karaciger ve beyine iliskin olanlarda olmak
Uzere fenotipik belirtileri etkiler.



Kalitsal metabolizma hastaliklarinda mikrobiyom
arastirmalari;

* Hastalik patofizyolojisini anlamamiza,
* Yeni biyobelirtec ve tedavi yontemlerinin gelistirilmesine,

® Hastalarda uzun sireli yasam kalitesinin gelistirilmesine

olanak verebilir

Colonetti K, et al. Genetics and Molecular Biology, 2018; 41: 515-532.



Referans:

Ney DM, et al. Mol Genet Metab 2017; 121: 96-103.

Kalitsal metabolizma hastaligi: Fenilketonuri

Model:
Calisma plani:

Amag:

Bulgular:

insan

Randomize kontrolll, crossover

Erken yasta tedavi almaya baslamis calisma grubu hastalari her biri 3 hafta sireli
Distlik fenilalaninli diyet + amino asit karisimi (aa)

Disuk fenilalaninli diyet + Glikomakropeptid (GMP) aliyor

Calisma grubu hastalarinin plazma ve idrarlarinda tirozin (tyr) ve triptofan (trp) dan
tlreyen norotransmitter ve metabolitlerin 6lcimi

Plazma metabolom: 40 mikrobiyom iliskili bilesikten 7’si icin amino asit karisimi
alan grupta GMP alan gruba gore farklilik

Plazma safra asidi profilinde dnemli farklilik

[drar metabolomu: Amino asit alan grupta tyr ve trp alimi %50 daha yiiksek
amino asit karisimi alan grupta idrarla farkl yikima isaret eden metabolitler
(potansiyel olarak zararl!)

Yiksek oranda kinurenin yolagi Gizerinden trp metabolitleri (inflamasyon
patterni ile iliskili olabilir)

GMP’nin prebiyotik 6zelliklerini ortaya koyuyor



Referans:

Kalitsal metabolizma hastaligi:
Model:

Calisma plani:

Amacg:

Bulgular:

Pinheiro de Oliveira F, et al. PloS One 2016; 11: e0157513.
Fenilketoniri

insan

Gozlemsel, kesitsel

Kayitlardan plazma Phe ve Tyr diizeyleri, giinlik Phe alimlari

Anket ile komorbidite, ila¢ kullanimi ve giinlik Phe alimi sorgulama
V4-16S rNA ile gen dizileme; metagenom tahmini

Fenilketonurili hastalarin mikrobiyomlarini karekterize etme

Clostridiaceae, Erysipelotrichaceae, Lachnospiraceae, Clostridiales sinifi
Capracoccus, Dorea, Lachnospira, Odoribacter, Ruminococcus ve
Veillonella ailesinden mikroorganizmalarda azalma



Referans:

Kalitsal metabolizma hastaligi:
Model:

Calisma plani:

Amacg:

Bulgular:

MacDonald A, et al. Mol Genet Metab 2011; 104(Suppl): S55-559.
Fenilketonuri

insan

Open-label, single-arm, pilot intervention

calisma grubu yasi; 4 hafta — 6 ay

Fenilalanin icermeyen regililer mama yerine; fenilalanin icermeyen
mama + prebiyotik iceren mama verilmesi.

Kan fenilalanin duzeyleri élcimi

Diskilama sikhgi, gaita kivami, miktari ve gorinimu kaydi

Gaita pH o6lcimi ve bakteri dagilimi (FISH teknigi ile)

Fenilalanin icermeyen mamaya prebiyotik (GOS/FOS) eklenmesinin etkileri

Bifidobacteria, lactobacilli, enterokok dagilimi anne siti alan bebeklerinkine
benzer, prebiyotiksiz ve fenilalanin icermeyen mama ile beslenen bebeklerinkinden
yuksek



Saglik alaninda kullanilmak tGzere genetik muhendislik
Uurunu probiyotikler (biyoterapotikler) gelistirilmektedir
[Oornegin; fenilalanin ammonia liyaz (Lactobacillus reuteri)
ve fenilalanin hidroksilaz enzimlerini (Lactobacillus
plantarum CM_PUJ411) Greten mikroorganizmalar].

Durrer KE, et al. PLoS One 2017; 12: e0176286.
Ramirez AM, et al. Eur J Pharm Sci 2017; 109: 48-55.



®PLOS | one

RESEARCH ARTICLE

Genetically engineered probiotic for the
treatment of phenylketonuria (PKU);
assessment of a novel treatment in vitro and
in the PAH®™4 mouse model of PKU

Katherine E. Durrer'®, Michael S. Allen?*, lone Hunt von Herbing’

Abstract

Phenylketonuria (PKU) is a genetic disease characterized by the inability to convert dietary
phenylalanine to tyrosine by phenylalanine hydroxylase. Given the importance of gut
microbes in digestion, a genetically engineered microbe could potentially degrade some
ingested phenylalanine from the diet prior to absorption. To testthis, a phenylalanine lyase
gene from Anabaena variabilis (AvPAL) was codon-optimized and cloned into a shuttle vec-
tor for expression in Lactobacillus reuteri 100-23C (pHENOMMenal). Functional expression
of AvPAL was determined in vitro, and subsequently tested in vivoin homozygous PAH*™2
(PKU model) mice. Initial trials of two PAH®"2 homozygous (PKU) mice defined conditions
for freeze-drying and delivery of bacteria. Animals showed reduced blood phe within three
to four days of treatment with pHENOMMenal probiotic, and blood phe concentrations
remained significantly reduced (P < 0.0005) compared to untreated controls during the
course of experiments. Although pHENOMMenal probiotic could be cultured from fecal
samples at four months post treatment, it could no longer be cultivated from feces at eight
months post treatment, indicating eventual loss of the microbe from the gut. Preliminary
screens during experimentation found no immune response to AvPAL. Collectively these
studies provide data for the use of a genetically engineered probiotic as a potential treatment
for PKU.



H H H

COO-
X

+ NH,

H

L-Phenylalanine trans-cinnamic acid



Plasma phe (uh)

3000 o

2300 -

2000 +

Male 5
Male &
Male ¥

- Maleg

Male 9
Male 10

Mo Treatment

Contral Probiotc

Flasma phe (pM)

3000

2000 -

Malke 31
Male 33
Male 34
Male 35
Famalz 2
Famalk 3

Mo Treatmen

3-4 Day Treatment

Kullanilan probiyotigin kisa donem etkisi




Flasma phe (pi)

3000 4

2500 A

2000 -

1500 4

300 4

Male 1
Male 3
Male 4
Male &

—e— Make1 3000 1
——y—— Malk3 Tre—ee—
—h—e Male d 2500 - &
— & — Maks
— —0—-— Maké =3
——4—— MaleT 5 2000 -
——— Mak 8 o
T TP T 1" 'E,
—=—=p-—= Male 10 m 1500 A
—-—@—-- Famale 2 E
— =0 =—  [Female 3 o

2 1000

500 -
T T D T T T
o Treatment Seven Days Treatment Mo Treatmeant Savan Days Fourtean Days

o U

Probiyotigin yedi ve on gln sureli etkileri




Furopean Joumal of Pharmaceutical Scences 109 (2017 48-55

A GERL I Contents lists available at ScienceDirect P
iad o L oAl ENITICAL
S e o
L g | g . =
P i European Journal of Pharmaceutical Sciences

E ! E '|Ii__.
] journal homepage: www.alsevier.com/locate/aj ps \\\_
Production of human recombinant phenylalanine hydroxylase in [ |
Lactobacillus plantarum for gastrointestinal delivery | =) |

Aura Maria Ramirez®, Alexander Rodriguez-Lipez™", Andrea Ardila®, Laura Beltran®,
Camilo Andres Patarroyo®, Adelina Del Pilar Melendez”, Oscar Fernando Sdnchez™”,
Carlos Javier Alméciga-Diaz™*

ABSTRACT

Phendketonuria (PEU) & an auvitomal recessive disorder cauged by a defective phenylalanine hydroxylase
(PAH), which catalyzes the hydroxylation of c-phenylalanine (L-Phe) to -tyrosine (-Tyr) in presence of the
cofactor teirshydrobiopedn (BHY ). Defective PAH causes accumulation of phenylalanine which hes neurotoic
effecis and leads o dermatological, behavioral and neuroeognitive problens. Trestmenis for this disesse consist
in lifedong diets that are hard for patients 1o keep, or supplemenation with BH4. In this sudy, we propose a
sysiem where a probiotic lactic acid bacteria (LAR) can be used as vehicle o express in sty an enginesred human
PAH. Enginesrsd PAHS contain a secretion peptide, a gastrointestinal signal (GI), the human PAH, and a flexible
glycine linker bllowed by the fliorecence protein MEGFP. Engineerd consiricls were sucossdully trans-
formed, expresmed, and secrsted in Lacobacillus plotarum O _PUJ411. PAH construct contiining either the
signal peptide GI1 or GI2 were transported through a Cace-2 cell monolayer. Nevertheles, the one containng
GO allvwed the highest transport through the cell monolayer. Co-culture of L. plantarien and Caco-2 cells
showed that engineéersd PAH @& prodisced in-sitiand tansported through the cell monaayer. Finally, the activity
test showed that the engineersd PAH secreted by L plantarum OJd_PUJ411 is active, leading o a reduction in -
Phe and an increase in »-Tyr levels mspectively. These resulis show the potential of this system & a new
therapeiitic altemative for the teatment of PEU patients.



Western blot teknigi ile Pah proteininin genetik muhendislik araciligi ile sentezlendiginin gosterilmesi
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The potential role of gut microbiota and its
modulators in the management of propionic and
methylmalonic acidemia

Alberto Burlina, Sebastian Tims, Francjan van Spronsen, Wolfgang Sperl,
Alessandro P. Burlina, Mirjam Kuhn, Jan Knol, Maryam Rakhshandehroo,
Turgay Coskun, Rani H Singh & Anita MacDonald



Bagirsak bakterileri propiyonat Uretiminde dnemli rol oynadigindan
tedavide potansiyel hedef olarak gorinmektedir.

Antibiyotik kullanimi; olasi antibiyotik direnc gelisimi, bagirsak
mikrobiyota dengesinin bozulmasi ve toksisite riskleri tasimaktadir.

En yaygin sekilde kullanilan Metranidazol periferik néropatiye neden
olabilmektedir.

Propiyonat yuklnu azaltabilecek yeni yaklasimlara gereksinim vardir.

Prebiyotik kullanilarak bagirsak mikrobiyotasinin diizenlenmesi
propiyonik ve metilmalonik asidemide propiyonat olusumunu azaltabilir.

Burlina A, et al. Expert Opinion on Orphan Drugs (baskida, DOI: 10.1080/21678707.2018.1536540



Scientists Are Retooling
Bacteria to Cure Disease

By manipulating DNA, researchers are
trying to create microbes that, once
ingested, work to treat a rare genetic

condition — a milestone in synthetic
biology.

A newborn is tested for PKU, a rare inherited blood Ehed, KT
disorder, at a hospital in California. heNew York Eimes

Spencer Grant/Science Source



Probiyotikler ve sepsis...
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Therapeutic Potential of the Gut
Microbiota in the Prevention and
Treatment of Sepsis

Bastiaan W. Haak ™, Hallie C. Prescott?® and W. Joost Wiersinga*

Haak BW, Prescott HC, Wiersinga WJ.
Front Immunol. 2018 Sep 10;9:2042. doi: 10.3389/fimmu.2018.02042.

Check for
u

Alongside advances in understanding the pathophysiology of sepsis, there have been
tremendous strides in understanding the pervasive role of the gut microbiota in systemic
host resistance. In pre-clinical models, a diverse and balanced gut microbiota enhances
host immunity to both enteric and systemic pathogens. Disturbance of this balance
increases susceptibility to sepsis and sepsis-related organ dysfunction, while restoration
of the gut microbiome is protective. Patients with sepsis have a profoundly distorted
composition of the intestinal microbiota, but the impact and therapeutic potential of
the microbiome is not well-established in human sepsis. Modulation of the microbiota
consists of either resupplying the pool of beneficial microbes by administration of
probiotics, improving the intestinal microenvironment to enhance the growth of beneficial
species by dietary interventions and prebiotics, or by totally recolonizing the gut with
a fecal microbiota transplantation (FMT). We propose that there are three potential
opportunities to utilize these treatment modalities over the course of sepsis: to decrease
sepsis incidence, to improve sepsis outcome, and to decrease late mortality after
sepsis. Exploring these three avenues will provide insight into how disturbances of the
microbiota can predispose to, or even perpetuate the dysregulated immune response
associated with this syndrome, which in turn could be associated with improved
sepsis management.

Keywords: microbiota, sepsis, pathogenesis, therapeutics, probiotics and synbiotics, fecal microbiota
transplantation



Microbiota-targeted therapies on the intensive
care unit

Bastiaan W. Haak?, Marcel Levi®®, and W. Joost Wiersinga®®

Purpose of review

The composition and diversity of the microbiota of the human gut, skin, and several other sites is severely
deranged in critically ill patients on the ICU, and it is likely that these disruptions can negatively affect
outcome. We here review new and ongoing studies that investigate the use of microbiota-targeted
therapeutics in the ICU, and provide recommendations for future research.

Recent findings

Practically every intervention in the ICU as well as the physiological effects of critical illness itself can have
a profound impact on the gut microbiota. Therapeutic modulation of the microbiota, aimed at restoring the
balance between ‘pathogenic’ and ‘health-promoting’ microbes is therefore of significant interest. Probiofics
have shown to be effective in the treatment of ventilator-associated pneumonia, and the first fecal
microbiota transplantations have recently been safely and successfully performed in the ICU. However, alk-
encompassing data in this vulnerable patient group remain sparse, and only a handful of novel studies that
study microbiota-targeted therapies in the ICU are currently ongoing.

Summary

Enormous strides have been made in characterizing the gut microbiome of critically ill patients in the ICU,
and an increasing amount of preclinical data reveals the huge potential of microbiota-targeted therapies.
Further understanding of the causes and consequences of dysbiosis on ICU-related outcomes are warranted

to push the field forward.
Keywords

critically ill, fecal microbiota transplantation, ICU, microbiota, probiotics

Curr Opin Crit Care 2017, 23:167-174



Mikrobiyota — SSS etkilesimi...
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"Ed's in a VERY contrary mood today. I'm buying
probiotics and he's over there buying antibiotics.”
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Mind the gut: probiotics in paediatric neurogastroenterology

S. Salvatore!”, L. Pensabene?, O. Borrelli®, M. Saps*, N. Thapar?, D. Concolino?, A. Staiano® and Y. Vandenplas®

Abstract

The gut-brain axis has recently emerged as a key modulator of human health and the intestinal microbiome has a
well-recognised pivotal role in this strong connection. The aim of this narrative review is to update and summarise
the effect and clinical applicability of probiotics in paediatric neurogastroenterology. The Cochrane Database
and PubMed were searched using keywords relating to different subtypes of functional gastrointestinal disorders
(FGIDs) and their symptoms, those relating to the CNS and related neurological or behavioural dysfunction as
well as ‘probiotic’ OR 'probiotics. Included papers were limited to those including children (aged 0-18 years) and
using English language. Although significant effects of specific strains have been reported in infants with FGIDs,
heterogeneity amongst the studies (different products and concentrations used and FGID subtypes), has limited
the ability to draw an overall conclusion on the clinical value of probiotics. According to different meta-analyses of
randomised controlled trials, the use of Lactobacillus reuteri (DSM 17938) was associated with a significant decrease
in average crying time in infantile colic. There is moderate evidence for this strain and LGG and limited evidence
(based on one study each) for the beneficial effect of VSL#3 and a three-strain bifidobacteria mix in abdominal
pain FGIDs, particularly in the irritable bowel disease subgroup of children, but not in functional dyspepsia. There
is currently no clear evidence of positive effects of oral probiotics in autistic spectrum disorder. Efficacy and safety
of other strains or beneficial effects in other conditions still need to be proven, as probiotic properties are strain-
specific, and data cannot be extrapolated to other brain-gut or mood diseases or to other probiotics of the same or
different species. To transform the use of probiotics from a tempting suggestion to a promising treatment modality
in neurogastroenterological disorders more accurate differentiation of the efficacy-proven strains, clarification of
dose, duration, and outcome and a careful selection of the target patients are still necessary.

Keywords: functional gastrointestinal disorders, autism, behaviour, mood, brain



Abstract

The gut-brain axis has recently emerged as a key modulator of human health and the intestinal microbiome has a
well-recognised pivotal role in this strong connection. The aim of this narrative review is to update and summarise
the effect and clinical applicability of probiotics in paediatric neurogastroenterology. The Cochrane Database
and PubMed were searched using keywords relating to different subtypes of functional gastrointestinal disorders
(FGIDs) and their symptoms, those relating to the CNS5 and related neurological or behavioural dysfunction as
well as ‘probiotic’ OR "probiotics. Included papers were limited to those including children (aged 0-18 years) and
using English language. Although significant effects of specific strains have been reported in infants with FGIDs,
heterogeneity amongst the studies (different products and concentrations used and FGID subtypes), has limited
the ability to draw an overall conclusion on the clinical value of probiotics. According to different meta-analyses of
randomised controlled trials, the use of Lactobacillus reuteri (DSM 17938) was associated with a significant decrease
in average crying time in infantile colic. There is moderate evidence for this strain and LGG and limited evidence
(based on one study each) for the beneficial effect of V5L#3 and a three-strain bifidobacteria mix in abdominal
pain FGIDs, particularly in the irritable bowel disease subgroup of children, but not in functional dyspepsia. There
is currently no clear evidence of positive effects of oral probiotics in autistic spectrum disorder. Efficacy and safety
of other strains or beneficial effects in other conditions still need to be proven, as probiotic properties are strain-
specific, and data cannot be extrapolated to other brain-gut or mood diseases or to other probiotics of the same or
different species. To transform the use of probiotics from a tempting suggestion to a promising treatment modality
in neurogastroenterological disorders more accurate differentiation of the efficacy-proven strains, clarification of
dose, duration, and outcome and a careful selection of the target patients are still necessary.

Keywords: functional gastrointestinal disorders, autism, behaviour, mood, brain
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Review Article

Moody microbiome: Challenges and chances

Po-Hsiu Kuo*, Yu-Chu Ella Chung

Growing evidence link gut microbiome to the development and maturation of the central ner-
vous system, which are regulated by microbiota potentially through stress response, neuro-
transmitter, neuroimmune, and endocrine pathways. The dysfunction of such microbiota-
gut-brain axis is implicated in neuropsychiatric disorders, depression, and other stress-
related conditions. Using affective disorders as our primary outcomes, we inspect the current
evidence of microbiota studies mainly in human clinical samples. Additionally, to restore mi-
crobiome equilibrium in bacteria diversity and abundance might represent a novel strategy
to prevent or treat mood symptoms. We reviewed findings from clinical trials regarding effi-
cacy of probiotics supplement with or without antidepressant treatment, and adjuvant antimi-
crobiotics treatment. In microbiota studies, the considerations of host-microbiota interaction
and bacteria—bacteria interaction are discussed. In conclusions, the roles of microbiota in
depression and mania state are not fully elucidated. One of the challenges is to find reliable
targets for functional analyses and experiments. Notwithstanding some inconsistencies and
methodological limitations across studies, results from recent clinical trials support for the
beneficial effects of probiotics on alleviating depressive symptoms and increasing well-
beings. Moreover, modifying the composition of gut microbiota via antibiotics can be a viable
adjuvant treatment option for individuals with depressive symptoms.

Copyright @ 2018, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).




Gastrointestinal kanaldaki mikroorganizmalar
ile SSS arasinda bir iletisim vardir.

Bagirsak sagliginin kotu olmasi ile sinirlilik,
hafiza kaybi, unutkanlik ve konfuzyon

gibi nodrolojik ve kognitif bozukluklar arasinda
iliski kurulmustur.



Bir calismada 14 gun kullanimi sonrasi
proinflamatuvar sitokinlerin azaldigi, serotonin
prekursori olan triptofanin arttig1 gosterilmistir.

Bu bulgular antidepresan etkiyi isaret etmektedir.
Major depresyonda probiyotiklerin tedavi destegi
olarak kullanilabilecegi dustinulmektedir.
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Local delivery of macromolecules to treat diseases associated
with the colon

A Bak M. Ashford D .J. Brayden

Current treatments for intestinal diseases including inflammatory bowel diseases, irritable bowel syndrome,

and colonic bacterial infections are typically small molecule oral dosage forms designed for systemic delivery.

The intestinal permeability hurdle to achieve systemic delivery from oral formulations of macromolecules is
challenging, but this drawback can be advantageous if an intestinal region is associated with the disease.

There are some promising formulation approaches to release peptides, proteins, antibodies, antisense
oligonucleotides, RNA, and probiotics in the colon to enable local delivery and efficacy. We briefly review

colonic physiology in relation to the main colon-associated diseases (inflammatory bowel disease, irritable bowel
syndrome, infection, and colorectal cancer), along with the impact of colon physiology on dosage form design of
macromolecules. We then assess formulation strategies designed to achieve colonic delivery of small molecules and
concluded that they can also be applied some extent to macromolecules. We describe examples of formulation
strategies in preclinical research aimed at colonic delivery of macromolecules to achieve high local concentration

in the lumen, epithelial-, or sub-epithelial tissue, depending on the target, but with the benefit of reduced systemic
exposure and toxicity. Finally, the industrial challenges in developing macromolecule formulations for colon-associated
diseases are presented, along with a framework for selecting appropriate delivery technologies.

Key words: colonic drug delivery, oral macromolecule delivery, large intestine, inflammatory bowel disease,
colorectal cancer, , enteric infections.



Probiyotikler 6zel muhendislik yontemleri ile asiyi
hedefe ulastiran araclar olarak kullanilabilir.

Agiz yolu ile asi tasiyicisi olarak verilen probiyotikler

dogal enfeksiyonla ortaya cikan immuniteye benzer

bir immunite yaratir, uzun sureli mukozal ve sistemik
yvanitlar dogurur.

Mukozal (agiz, anal ve burun) yolla asi uygulamasi;
geleneksel yontemlere gore teknolojik ve ticari
avantajlara sahiptir: agri azalmis, IM uygulama sonucu
cross kontaminasyon azalmis, egitimli tibbi personele

gereksinim yoktur.
Michail S. Curr Pediatr Rev 2008; 4: 96-102



Aralarinda inflamatuvar bagirsak hastaliklari, irritable bowel
sendromu, kolonik bakteriyal enfeksiyonlarin da bulundugu
hastaliklarda sistemik olarak kullanilan ilaclar, bagirsaklarda
gecirgenlik sorunu ile karsilasmaktadir.

Probiyotikler kicuk molekulleri kolona ulastirmada tasiyici
olarak kullanilabilir. Boylece amaca gore liUmende, subepitelyal
veya epitelyal dokuda yuksek konsantrasyonlara ulasilirken
sistemik etki ve toksisitenin de azaltiimis olacagi
varsayllmaktadir.

Bak A, et al. Adv Drug Deliv Rev 2018 Oct 22. doi: 10.1016/j.addr.2018.10.009. [Epub ahead of print] Review.
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Probiyotikler ve deri...




Clinics in Demmatology (2018) 36, 653658
L Clinics in
Dermatology

Oral supplements in atopic dermatitis )
Justine Fenner, BS, Nanette B. Silverberg, MD*

Abstract Atopic dermatitis (AD) is the most common chronic inflammatory skin disorder. The disease is
typified by chmnic pruntus, a series of signs and symptoms associated with immune dysfunction (eg, in-
creased immunoglobulin E mediated allergies), and sbnommal skan barmer dysfunction (eg, increased re-
sponse to irmtants ). Due to the chronic itch and reactivity, patients and parents of affected children wall
seek thempy. Thempies mnge from emollients to topical medicaments, including topical corticosternids,
and immunosuppressive agents. Due to concems about the side effects of the available agents, patients
and their loved ones will often seek “natural™ agents as therapy. Oral agents that have been fried in (AD)
mclude probiotics, vitamins, oils, and such tmditional thempeutics as Chinese herbals and Ayurvedic agents,
At this tme probiotics may be promismng, but there are inadequate data to determine their efficacy. In addi-
tion, there are significant concerns for the risks assocated with Chinese herbals, which may be assocated
with liver failure and death, and Ayurvedic agents, which may be tainted with heavy metals, The safest
and most e¢ffective natuml agents are topically applied emollients.

© 2018 Ebevier Inc. All nghts meserved.
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Australasian Journal of Dermatology (2018) es, es—se doi: 10.1111/ajd. 12909

REVIEW ARTICLE

The role of nutrition in inflammatory pilosebaceous
disorders: Implication of the skin-gut axis

Melody Maarouf'(®) | Jody F Platto' | Vivian Y Shi*

ABSTRACT

Nutrition plays a critical role in the manifestation and
management of inflammatory pilosebaceous disor-
ders. There is rich potential for insight into the impact
of dietary effects on the pathophysiology of inflamma-
tory pilosebaceous disorders including acne vulgaris,
hidradenitis suppurativa, rosacea, and the closely
related seborrhoeic dermatitis. Acne vulgaris and
hidradenitis suppurativa are thought to have similar
diet-modulating pathogenic pathways. Western diet
influences Acne vulgaris and hidradenitis suppurativa
by increasing insulin and modulating FOX01/mTOR,
resulting in over-expression of cytokeratins, hyper-
proliferation of keratinocytes, and hypercornification
of the follicular wall. Key receptors in rosacea are
alternatively activated by UV radiation, hot beverages,
spicy foods, vanilla, cinnamon, caffeine, alcohol, cold
temperatures, and niacin- and formalin-containing
foods, W increase oedema and flushing, resulling in
erythema, telangiectasia, and warmth, characteristic
features of the condition. Seborrhoeic dermatitis,
while not a follicular disorder, is closely related, and
can be modulated by dietary influences, such as biotin
and probiotics. This overview summarizes the role
that nutrition plays on these disorders, and identifies
dietary modifications as potental adjunctive
therapies.

Key words: acne, hidradenilis suppuraliva, in-
flammation, nulrition, pilosebaceous disorder,
rosaced, seborrhoeic dermatitis.




Bagirsak-beyin aksindan baska yeni akslar da tanimlanmistir
(bagirsak-kemik, bagirsak-deri ve bagirsak-karaciger akslari gibi).

Bagirsak-kemik aksinin tanimlanmasi osteoporozun énlenmesinde
yeni bir yaklasim ortaya cikarmistir.

Akne vulgaris, hidradenitis supurativa, rosacea gibi enflamatuvar
pilosebas6z deri hastaliklari ve seboreik dermatit ile mikrobiyota
arasinda iliski kurulmustur (bagirsak-deri aksi).

Maarouf M, et al. Australas J Dermatol 2018 Sep 3. doi: 10.1111/ajd.12909. [Epub ahead of print] Review.
Fenner J, Silverberg NB. Clin Dermatol 2018; 36: 653-658.



Probiyotik ve prebiyotik kullanilmasi yanisira mikrobiyota
manipulasyonunda yeni yaklasimlar da gelistirilmistir:
diyet, fekal mikrobiyata transplantasyonu ve faj tedavisi.

Fajlar patojen bakterileri baskilamakta kullanilir ve
bagirsaklarda obiyozis saglar.



Fajlar... l
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Review
Microbiota and Phage Therapy: Future Challenges
in Medicine

Armelle Paule !, Domenico Frezza 2 and Marvin Edeas **

Abstract: An imbalance of bacterial quantity and quality of gut microbiota has been linked to
several pathologies. New strategies of microbiota manipulation have been developed such as fecal
microbiota transplantation (FMT); the use of pre/ probiotics; an appropriate diet; and phage therapy.
The presence of bacteriophages has been largely underestimated and their presence is a relevant
component for the microbiome equilibrium. As a promising treatment, phage therapy has been
extensively used in Eastern Europe to reduce pathogenic bacteria and has arisen as a new method to
modulate microbiota diversity. Phages have been selected and “trained” to infect a wide spectrum
of bacteria or tailored to infect specific antibiotic resistant bacteria present in patients. The new
development of genetically modified phages may be an efficient tool to treat the gut microbiota
dysbiosis associated with different pathologies and increased production of bacterial metabolites and
subsequently decrease systemic low-grade chronic inflammation associated with chronic diseases.
Microbiota quality and mitochondria dynamics can be remodulated and manipulated by phages to
restore the equilibrium and homeostasis of the system. Our aim is to highlight the great interest for
phages not only to eliminate and control pathogenic bacterial infection but also in the near future
to modulate the microbiota by adding new functions to selected bacteria species and rebalance the
dynamic among phages and bacteria. The challenge for the medicine of tomorrow is to re-think and
redesign strategies differently and far from our traditional thinking.

Keywords: phage therapy; microbiota; chronic disease; pathology treatment; mitochondria



Bakteriyofajlar; bakterileri paralize edip oldiren viruslardir.

Bakterilerle, yizeyde bulunan spesifik reseptor tanima proteinleri
aracihg ile etkilesir.

Secici olarak “litik fajlar” kullanilarak mikrobiyota manipule edilebilir.
Ayrica, fajlarda bulunan ve mukozal inflamasyonu diizenleyen

metabolitlerin biyosentetik genleri, genetik mihendislik ile
bagirsak bakterilerini modifiye etmede kullanilabilir.



Genetik olarak modifiye fajlar bagirsaklardaki disbiyozisi
tedavide etkin bir arac¢ olarak onem kazanmaya baslamistir.

Bu sekilde bakteri metabolitlerinin tGretimi artmakta,

kronik enfeksiyonlara eslik eden “low-grade” inflamasyon
azaltilabilmektedir.

Paule A, et al. Med Sci (Basel) 2018; 6(4). pii: E86. doi: 10.3390/medsci6040086. Review.



Bakteriyofajlarin bagirsaklardaki mikrobiyota dengesini saglamadaki
rolleri cogu kez gozardi edilmektedir.

Patojenik bakterilerin sayisini azaltmada ve mikrobiyota cesitliligini
saglamada kullanilmaktadir.

Fajlar 0zgul olarak antibiyotik direncli mikroorganizmalari enfekte
edip ortadan kaldirmalari icin egitilebilir.

Genetik olarak modifiye edilmis fajlar bircok patolojik durumun

temelinde yatan disbiyozisi tedavi etmede etkindir. Bakterilerce
metabolit Gretimini arttirip kronik hastaliklara eslik eden dustk

grade’li kronik inflamasyonu azaltir.



Mikrobiyota kalitesi, mitokondri dinamikleri yeniden
duzenlenerek fajlar tarafindan sistemde denge ve

homeostaz saglanir.

Fajlar sadece patojen mikroorganizmalari kontrol altina
almada degil, yakin bir gelecekte secilmis bazi bakterilere
veni gorevler yukleme, faj ve bakteri arasinda dinamikleri
veniden dengelemede de kullanilabilecektir.



Fekal transplantasyon...



Fekal mikrobiyota transplantasyonu (FMT);
saglikli bireyden hazirlanan fekal sispansiyonun
bir baska bireye bir spesifik hastaligin tedavisi
icin infuzyonu

FMT uygulama yollan; kapsul, retansiyon
lavmani, NG tup, nasojejunal tup, gastroskopi,
kolonoskopi, sigmoidoskopi

FMT sonrasi 2 hafta icinde alicinin gaitasi
donorunkine benzer hale gelir, bu degisiklik
20 gun kadar kalici olmaktadir.



R EV' EW Curr Opin Clin Nutr Metab Care 2018, 21:405-410

snor Fecal microbial transplantation: an update

Sonia Bouri and Ailsa Hart

Purpose of review

The purpose of this article is to provide an update on recent developments in fecal microbiota
transplantation (FMT) in the last year.

Recent findings

Although FMT is an accepted treatment for recurrent Clostridium difficile infection (CDI), recently it is also
gaining acceptance for the treatment of refractory CDI. FMT is showing promise in ulcerative colitis and is
experimental in many other conditions. The optimal practical aspects to enhance the success of FMT are

still being established.

Summary

The implication of current research is that the indications of FMT may be extended to other conditions in
the future.

Keywords
Clostridium difficile, fecal microbiota transplant, ulcerative colitis



Table 1. Four randomized controlled trials of fecal microbiota transplant in ulcerative colitis

Patients Number of
Study charactenstics FMT delivery donors Definition of response Outcomes
Rossen ef al. n=23 FMT Infusion of fresh FMT Single donor per At week 6, a reduction 10/23 (43.5%)
[10] n=25 via nasoduodenal treatment, six in the SCCAI =1.5 responded
RCT autologous FMT tube at baseline and pafients points versus 13/25
2015 Pre-FMT SCCAI at 3 weeks received FMT [52.0%) placebo
score 4-11 from a (P=0.58)
different donor
at second visit
Moayyedi ef al. n=38 FMT Retention of enema Single donor At week 7, a decrease 15/38 [39%)
[11] n=237 placebo once a week for in the Mayo score versus /37
RCT infusion & weeks of fresh FMT >3 [24%) plocebo
2015 Pre-FMT Mayo (P=0.16)
score mean
8.24+/-2.61
Costello et al. n=38 FMT Single colonoscopic Pooled FMT from At week 8, a decrease 21/38 [55%)
[12%%] n=235 delivery of frozen 3 to 4 donors in the Mayo score response versus
RCT autologous FMT stool, followed by =3 21% in placebo
2017 Pre-FMT Mayo two enemas by day group
score 3-10 r 4 (P= < 0.01)
Paramsothy n=42 FMT Single colonoscopic Pooled FMT from At week 8, a decrease 22/41 [54%)
ef al. [13""] n=239 placebo infusion of frozen 3 to 7 donors in the Mayo score rEspOnse Versus
RCT infusion stool, followed by =3 point or 50% 23% in placebo
2017 Pre FMT mayo enemas 5 days per reduction of group
score 6-9 week for 8 weeks combined rectal (P=<0.01)
bleeding and stool

frequency subscores




Fekal mikrobiyota transplantasyonu (FMT) disbiyozis iliskili
hastaliklarin tedavisi icin donor fekal materyalinin aliciya
verilmesi islemidir.

Clostridium difficile tedavisi icin kabul edilmistir, Glseratif kolit
ve diger bazi hastaliklar icin de Umit verici sonuclar alinmaktadir.

Bouri S, Hart A. Curr Opin Clin Nutr Metab Care 2018, 21:405-410



Guncel klavuzlara gore fekal transplantasyon (FMT) tekrarlayan
Clostridium difficile enfeksiyonlari (CDI) icin kullaniimaktadir.

Direncli (antibiyotiklere yanit vermeyen) CDI'de FMT kullanimina
iliskin bir klavuz bulunmamaktadir.

7 calismanin sistematik degerlendirmesinde basari orani %55
bulunmustur.

10 hastalik bir seride basari orani %80 bulunmustur.

Drekonja D, et al. Ann Intern Med 2015; 162: 630.
Lee CH, et al. JAMA 2016; 315: 142.



Maksimal medikal tedaviye karsin sonuc alinamayan refrakter
CDI’li hastalara FMT uygulandiginda bir ayin sonunda tedavi

orani %91 olarak saptanmuistir.

Avrupa FMT Calisma Grubu refrakter CDI'de FMT uygulamasini
onermistir

Fischer M, et al. Gut Microbes 2017; 8: 289-302.
Cammarota G, et al. Gut 2017; 66: 569-580.



Fekal mikrobiyota transplantasyonunun uygulanabilecegi
diger hastaliklar:

Hepatik ensefalopati

Irritabl bowel sendromu

Astim

Graft versus host disease
Konstipasyon

Direncli bakterilerin eradikasyonu
Metabolik sendrom, obesite
Mental saglhk

Norolojik hastaliklar

Bajaj JS, et al. Hepatology 2017; 66: 1727-1738.
Johnsen PH, et al. Lancet Gastroenterol Hepatol 2018; 3: 17-24.
Vrieze A, et al. Gastroenterology 2012; 143: 913e7-916e€7.

Zhou D, et al. Sci Rep 2017; 7: 1529.



Next generation probiotics
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A next generation probiotic, Akkermansia
muciniphila
Zhai Q, Feng S, Arjan N, Chen W

ABSTRACT

Akkermansia muciniphila, a symbiotic bacterium of the mucus layer, can utilize mucin as its sole
carbon, nitrogen, and energy source. As an abundant resident in the intestinal tract of humans
and animals, the probiotic effects of A. muciniphila including metabolic modulation, immune
regulation and gut health protection, have been widely investigated. Various diseases such as
metabolic syndromes and auto-immnue diseases have been reported to be associated with the
disturbance of the abundance of A muciniphila. In this review, we describe the biological
characterization of A. muciniphia, the factors that influence its colonization of the intestinal tract;
and discuss the current state of our knowledge on its role in host health and disease.

Zhai Q, et al. Crit Rev Food Sci Nutr 2018 Oct 29:1-10. doi: 10.1080/10408398.2018.1517725. [Epub ahead of print]



Akkermansia muciniphila, bagirsaklarimizda cok
sayida bulunan, karbon, nitrojen ve enerji kaynagi
olarak musini kullanan bir mikroorganizmadir.

‘Next generation probiotics’ lerden birisi olarak
gosterilmektedir.

2004 yilinda ilk olarak izole edilmesinden sonra

Akkermansia muciniphila konusundaki bilgilerimiz
hizla artmaktadir

Zhai Q, et al. Crit Rev Food Sci Nutr 2018 Oct 29:1-10. doi: 10.1080/10408398.2018.1517725. [Epub ahead of print]
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Probiyotikler ve otoimmunite...



Autoimmunity Reviews 17 (2018) 1150-1151
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Otoimmun hastaliklar; etyolojik acidan multifaktoriyel (hormonal,
infeksiyoz, cevresel ve genetik tetikleyiciler...) hastaliklardir.

Son zamanlarda tanimlanan faktorlerden biri de insan mikrobiyomudur.

insanlar ve deney hayvanlari tizerinde yiritiilen calismalar disbiyozisin
rolinid ortaya koymustur.

Inflamatuvar bagirsak hastaliklari, romatoid artrit, tip 1 diyabet ve perricone C, et al. BMC Med 2013; 11: 101.

diger bazi otoimmun hastaliklar ile iliskisi saptanmistir Shamriz O, et al. Autoimmun Rev 2016; 15: 859-69.
Lewis JD, et al. Cell Host Microbe 2015; 18: 489-500.

[Sandhya P, et al. Int ] Rheum Dis 2016; 19: 8-20.

de Goffau MC, et al. Diabetologia 2014; 57: 1569-77.






Gastrointestinal sistem ve iskelet bir aks icerisinde
etkilesen 1ki organdir. Bu aks; komplike ve glicli
bir akstir (bagirsak-kemik aksi).

Kemik dokusu olusumu 1¢in bagirsaklardan kalsiyum
emilimine olan gereksinim oteden ber1 bilinmektedir.

Ancak, gastrointestinal sistem iskelet etkilesimi sadece
bununla sinirli degildir.

Daha baska mekanizmalar ile kan dolasimi, sinirler ve
immiin hiicreler aracilikli da etkilesim vardir.



Yeni bir terminoloji: OSTEOMIKROBIYOLOJI

Mikrobiyotanin kemik sagligindaki roliinii arastiran, yeni ve
hizl1 gelisen bir alan...

Bu alan; fizyoloji, gastroenteroloji, immunoloji ve mikrobiyoloji
arasinda kopriiler kurmay1 amaglar

Ohlsson C, Sjogren K. Osteomicrobiology: A New Cross-Disciplinary Research Field. Calcif Tissue Int 2017 Oct 27. doi: 10.1007/s00223-
017-0336-6. [Epub ahead of print] Review.

Jones RM, Mulle JG, Pacifici R. Osteomicrobiology: The influence of gut microbiota on bone in health and disease. Bon. 2017 Apr 27. pii:
S8756-3282(17)30148-5. doi: 10.1016/j.bone.2017.04.009. [Epub ahead of print] No abstract available.

Hsu E, Pacifici R. From Osteoimmunology to Osteomicrobiology: How the Microbiota and the Immune System Regulate Bone. Calcif Tissue
Int 2017 Oct 10. doi: 10.1007/s00223-017-0321-0. [Epub ahead of print] Review.



Osteoporoz

Kemik kiitlesinde azalma, kemigin mikromimari yapisinin bozulmasi
ve kirik riskinin artmasi ile karekterizedir.

Kemik yapim/yikim arasindaki denge kemik yikimi Iehine bozulmustur



Kemik; devamli yenilenmenin oldugu dinamik bir organdir.
Kemik “ remodeling’i ” oldukca karmasik bir siirectir

Sadece kemik hiicreler1 arasindaki sinyalizasyon degil, diger

sistemlerden -immiin, néronal ve hormonal sistem- gelen
uyarilar ile de yonetilir.

Turner Rt, et al. ] Bone Miner Res 2013;28:22-34. Wong IPL, et al. PLoS One 2012;7:e40038



Yasam boyu 1skelet; cesithi stres ve gerilmeler 1le kars1 karsiya
kalir, catlak ve mikro-zedelenmeler de olur.

Biitiinliigiinii koruma adina kemikte “remodeling” gelisir,
insanlarda her yil 1skeletin %5-10"u yenilenur.

Bu yenilenme kemikte bir dizi hiicrenin 1slevi ile gerceklesir
(bone remodeling tinitesi)

Takayanagi H, et al. Nat Rev Rheumatol 2009;5:667—676. Hauge EM, et al. ] Bone Miner Res 2001;16:1575-1582



® Kemik remodeling in de 4 asama
vardir

Baslangic
Rezorpsiyon
Ger1 donis
Yapim
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Collins FL, et al. Microbiol Spectrum 2017;5(4):BAD-0015-2016.
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Osteoporoz Avrupa, Japonya ve ABD’de 75 milyon kadini,
dinyada da 200 milyon kadini etkileyen kronik, progresif ve
kirik riskini arttiran bir hastaliktir.

[ran’da yapilan bir ¢alismada premenapoz donemdeki

kadinlarda gorulme orami %3, postmenapoz donemindeki
kadinlarda %19°dur

Johnell O, Kanis JA. Osteoporos Int 2006;17:1726-1733. Irani AD, et al. J Res Med Sci 2013;18:759-766.



Osteoporoz Amerika’da 54 milyon insan etkilemis durumdadir

50 yas uzer1 3 kadindan biri, bes erkekten birinde osteoporoza
ikincil kiriklar olusmaktadir

2005 yilinda Amerika’da 2 milyondan fazla kirik rapor edilmaistir,
maliyeti 17 milyar dolar

Bu rakamin 2025 yilina kadar 25 milyon dolara ¢ikacagi
ongoriilmektedir

International Osteoporosis Foundation. 2015. Facts and Statistics. https://www.iofbonehealth.org/facts-statistics



® Bagirsak bakterilerinin kemik sagligini etkileme yollari:

» Mineral absorpsiyonunun diizenlenmesi (kalsiyum, fosfor,
magnezyum)
» Endokrin faktorler

» Bagirsaklardan salgilanan faktorler

Baggio LL, Drucker DJ. 2007;132:2131-2157. Yadav VK, et al. Cell 2008;135:825—-837



Kalstyum desteginin PTH diizeylerini diistirdiigli ve
kemik rezorpsiyonunu azalttig1 gosterilmaistir.

Probiyotiklerin kemik tizerindeki etki mekanizmalarindan
bir1 de bu olabilir; ¢esitli SCFA yapilir, mineral soliibilitesi
ve emilimi artar, PTH’y1 azaltir

Karkkainen MU, et al. Am J Clin Nutr 2001;74:335—-342. Narva M, et al. Ann Nutr Metab 2004;48:228-234.
Campbell JIM, et al. J Nutr 1997;127:130-136. Weber P. Int J Vitam Nutr Res 1999;69:194-197.



Mikrobiyotanin kemigi etkileme yollarindan bir1 de
bliyime faktorlert ve hormonlarin modulasyonudur.

Bagirsak bakterileri bir "sanal endokrin organ" olarak
gorulmektedir.

Konak¢inin hormon diizeylerini etkileyebilir, bazi
mikroorganizmalar hormon sentezleyip salgilayabilir.

Bunlar arasinda serotonin ve dopamin sayilabilir.



Mikrobiyota-kemik etkilesiminde bir diger mediatér serotonin’dir.

Bagirsak, serotonin sentezi i¢in dnemli bir kaynaktir, triptofan
hidroksilaz (TPH1) enzimi1 araciligi ile gergeklesir.

Bazi bakteriler serotonin sentezleyebilir, mikrobiyota bagirsaklarda
serotonin yapimini arttirir.

Sjogren K, et al. Bone Miner res 2012;27:1357-67. Yano JM, et al. Cell 2015;161:264-76.



5-HT artis1 kemik kiitlesinde azalma ile birliktedir.

5-HT diizeylert molekiiler inhibitorler 1le azaltildiginda
overiektomize farelerde kemik kaybinin 6nlenebildigi
saptanmigstir.

Ayrica GF farelerde 5-HT diizeylern dustik, trabekuler kemik
hacmi/kiitles1 artmis bulunmustur.

Bu bilgiler 1s181nda; mikrobiyotanin kemigi metabolik
hormonlar uizerinden de etkiledigini soyleyebiliriz.

Kennedy PJ, et al. Neuropharmacology 2017;112(Pt B):399-412. Bliziotes M, et al. Bone 2006;39(6):1313-1321.
Yadav VK, et al. Nat Med 2010;16(3):308-312. Sjogren K, et al. ) Bone Miner Res 2012;27(6):1357-1367.



Probiyotiklerin kemik tizerindeki etki mekanizmalarinda biri de
RANKL/RANK/OPG yolagidir, osteoklastogenezisi modiile eder.

RANKL osteoklast aktivasyonu i¢in gerekli temel molekiildiir,
OPG; RANKL i¢in "yem" reseptordiir.

Bu nedenle, RANKL ve OPG nin relatif oranlar1 kemik
rezorpsiyonunu regiile eder. RANKL, osteoklast iizerinde

bulunan reseptorii (reseptor aktivatorii niiklear faktor kB,
RANK) RANKL’a baglandiginda osteoklastogenezis artar

Probiyotikler, OPG ekspresyonunu arttirarak RANKL/OPG
oranini diisiiriir, osteoklastogenezis azalir.

Kajiya M, et al. J Oral Microbiol 2010; 2, doi:10.3402/jom.v20.5532. Lorenzo J, et al. Endocr Rev 2008;29:403-440.
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Immiin sistem modiilasyonu

Enflamasyon-kemik kayb1 arasindaki iliski 1y1 bilinmektedir.

Ant1 CD4 ve ant1 CD8 antikorlar ile T hiicreleri baskilandiginda
overiektomi yapilmis farelerde kemik kaybinin 6nlenebildigi gosterilmistir

Steril ortamda yetistirilen ve bagirsak florasi bulunmayan laboratuvar
hayvanlarinda mukozal immiinite immatiirdir. CD4 T hiicreler1, TNF-a
ve IL6 yapimi azalmustr.

Bu hayvanlar, bagirsak florasi intakt olan hayvanlar 1le karsilastirildiginda
seks steroid eksikligine bagli kemik kayb1 yasamadiklar1 goriilmiistiir.

Li JY, et al. Proc Natl Acad Sci USA 2011; 108(2):768-773. Macpherson AJ, Uhr T. Ann N Y Acad Sci 2004; 1029:36—43.



® Bu hayvanlara bagirsak florasi kazandirildiginda kemiklerdeki
koruma ortadan kalkmaktadir.

® Hipogonadizm durumunda bagirsak florasinin pro-enflamatuvar
immun yanit1 uyandirdigi TNF-«, IL-1P veya T hiicreler1 ve
fagositler araciligi ile RANKL yapimin arttirdig1 disiinilmektedir .

® Bu molekiiller; osteoklastik kemik rezorpsiyonu sonucu kemik
kiitlesini azaltir.

Li JY, et al. J Clin Invest 2016;126(6):2049—-2063. Igbal J, et al. J Clin Invest 2016;126(6):2045-2048.



® Hipogonadal farelere probiyotik destegi verildiginde Ostrojen
eksikligine bagli kemik kayb1 onlenebilmektedir, TNF-a ve

RANKL’da azalma gozlenmustir.

® Probiyotikler bagirsak florasindan dstrojen benzeri molekiillerin
sekresyonunu stimiile eder, 6strojenin antienflamatuvar etkisini

geriye getirir.

Li JY, et al. J Clin Invest 2016;126(6):2049-2063. Ohlsson C, et al. PLoS ONE 2014;9(3):e92368. Britton RA, et al. J Cell Physiol
2014;229(11):1822-1830. McCabe LR, et al. J Cell Physiol 2013; 228(8):1793-1798.



Bagirsak mikrobiyotasi ve probiotiklerin kemik tizerindeki
etkilerini diizenleyen olas1 mekanizmalar:

» Vitamin sentez ve metabolizmasi

» SCFAsS

» PTH ve peptidazlar [isoleucyl-prolyl-proline (IPP) ve
valyl-prolyl-proline (VPP)]

» Fitat1 par¢alayan enzimlerin liretimi

» Oksidatif stres ve enflamasyonun azaltilmasi

Parvaneh K, et al. SciWorld J 2014:595962.



Probiyotikler tight junction proteinlerini upregiile eder,
epitel tabakanin bariyer islevini daha giicli hale getirir,
daha az antijen gecisi ve immiin hiicre uyarimi olur.

Gelecekte prebiyotik veya probiyotikler postmenapoz
kemik kaybini azaltmada yeni bir yaklasim olacaktir.



Fitoostrojenlerden biri olan izoflavonlar insanlarin
%30-50’sinde bagirsak bakterilerince dogal 6strojene
cok benzer equol’a doniistiiriiliir.

Dogada bulunan polisiklik aromatik hidrokarbonlar kolon
bakteriler1 tarafindan Ostrojenik aktiviteye sahip triinlere
biyotransforme edilir.

Landete JM, et al. Crit Rev Food Sci Nutr 2016; 56:1826—-1843. Tamura M, et al. J Sci Food Agric 2016; 96: 3126—
3132. Bowey E, et al. Food Chem Toxicol 2003; 41: 631-636. Cassidy A, et al. J Nutr 2006; 136: 45-51.
Song KB, et al. J Nutr 2006; 136: 1347-1351. Van de Wiele T, et al. Environ Health Perspect 2005; 113: 6-10.



Tahillarda mineraller fitatla cevrilidir. Cinko, bakir ve

kalsiyum gibi minerallerin bu besinlerden alinabilirligi
azalmistir.

Bakteriler fitaz enzimi tretebilir, kalsiyumun da
aralarinda bulundugu minerallerden yararlanim artar.

Ostrojenik aktivitesi olan besinlerde glikozid baglarinin
hidrolizi ile 6strojenik aktiviteden yarar saglanir.

Lopez HW, et al. J Nutr Biochem 2000;11(10):500-508. Lan GO, et al. Poultry Science 2002;81(10):1522-1532.
Chiang S-S and Pan T-M. Journal of Agricultural and Food Chemistry 2011;59(14):7734-7742.



Bazi probiyotikler, biyolojik etkileri olan peptidler salgilar;
bunlara biyoaktif peptidler denir.

Ornegin L. helveticus prolin iceren isoleucyl-prolyl-proline (IPP) ve
valyl-prolyl-proline (VPP) salgilar, minerallerin biyoyararlinimini arttirir.

Ayrica bu peptidler anjiyotensin I’den anjiyotensin II doniistimiinii engeller

In vitro ¢alismalarda anjiyotensin II’nin rezorpsiyonu arttirdigi,
kemige giden damarlar1 vazokonstriksiyona ugrattigi gosterilmistir.

Matar C, et al. Journal of Dairy Science1996;79(6):971-979. Narva M, et al. Eur J Nutr 2004;43(2):61-68.Ma YF, et al. J Endocrinol
1997;154(3):467-474.



Son calismalarda probiyotik mikroorganizmalarin intestinal
enflamasyonu azaltip, kemik kiitlesini artirdigini gostermistir.

L. reuteri 6475 sistemik pro-enflamatuvar sitokin diizeylerini
azaltmakta, kemik hacmini artirmaktadir.

L. reuteri 6475 kalsiyum ¢oziiniirliigiinii arttirarak veya epiteliyal
enflamasyonu azaltip transportu arttirarak veya ostrojen benzeri
etkisi olan molekiillerin transformasyonunu arttirarak etkili olur.

Sjogren K et al. Journal of Bone and Mineral Research 2012;27(6):1357-1367. McCabe LR, et al. Journal of
Cellular Physiology 2013;228(8):1793—-1798.



Mikroorganizmalar; vitamin B ve K sentezinde ve safra
metabolizmasinda onemli rol oynar.

B grubu vitaminler ve vitamin K’nin kemik sagligindaki
rolleri 1y bilinmektedir.

Cesitli safra asitlerinin de kalstyum emiliminde roller1 vardir.
Ornegin, ursodeoksikolik asit kalsiyum emilimini artirirken,
deoksikolik asit azaltmaktadir.

Clarke G, et al. Mol Endocrinol 2014;28(8):1221-1238. van Wijngaarden JP, et al. J Nutr Metab
2013;2013:486186. Villa JK, et al. [published online ahead of print July 20, 2016]. Crit Rev Food Sci Nutr
doi: 10.1080/10408398.2016.1211616. Rodriguez V, et al. Arch Biochem Biophys 2013;540(1-2):19-25.



SCFA yapimi

Fitaz enzim yapimi

Ostrojenik besinlerin
glikozid baglarinin
hidrolizi

IPP ve VPP uretimi

Antioksidan durum
yaratma

Intestinal
enflamasyonu
azaltma

Probiyotiklerin kemik uUizerindeki olasi etki mekanizmalari

T pH

Fitatla baglanan
minerallerin
serbestlesmesi

M elverisli mineral
miktari

J/ anjiotensin I’'den
anjiotensin Il'ye
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J kemik rezorpsiyonu

J kemik kaybi

J, epitel hiicre M kalsiyum
enflamasyonu emilimi

SCFA: kisa zncirli yag asidi; IPP: izol6sil-prolil prolin; VPP: valil-prolil-prolin

M kemik hacmi
fraksiyonu



Probiotics
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testiinlpieloll 0 o ® ®e ' Probiyotiklerin yarari:
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Calcif Tissue Int. 2018 Feb 16. doi: 10.1007/s00223-018-0403-7. [Epub ahead of print] Review.



Farmakolojik tedavide giivenlik ve yan etki sorunlari
yeni tedavi arayislarina yoneltmistir

Son ¢calismalar bagirsak mikrobiyotasinin kemik
saghgim diizenleyici etkisi oldugunu ortaya koymustur.

Jones RM, et al. Bone [Epub ahead of print.] doi:10.1016/j.bone.2017.04.009. Ohlsson C, Sjogren K.
Trends Endocrinol Metab 2015;26:69—-74. McCabe L, et al. Osteoporos Rep 2015;13:363—-371
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Probiyotik salgilarinin kullanimu...



Gelecekte canli mikroorganizmalar degil,
bunlarin salgiladiklari maddeler ile calismalar
vapiimahdir.

Bu yaklasim enfeksiyon riski yuksek, bariyer
fonksiyonu bozulmus hastalar icin de uygun
olacaktir.



Postbiyotik

Mikroorganizmalarin ortama verdikleri
kisa zincirli yag asitleri (butirat) ve
bakteriyosin gibi kucuk molekullu
metabolik yan urunler postbiyotik
olarak adlandirilir.



THE POWER OF

POSTBIOTICS
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Laktik asit bakterileri tarafindan yapilan anti-
mikrobiyal peptidlere (bakteriyosinler ve
bakteriyosin benzeri bilesikler) antimikrobiyal
ajan olarak kullanmak uzere ilgi artmaktadir.

Laktik asit fermentasyonu sonucu ortaya cikan
nisin Gram pozitif bakterilere karsi bakterisidal
aktiviteye sahiptir, Listeria monocytogenes,
Clostridium botulinum’a karsi da etkilidir.



“Uh-oh”

Searchl|DApwIn204!
“If these antibiotics don’t work, we’ll
switch to probiotics.”



Eur J Pediatr (2015) 174:1413-1420 @
CrossMark

DOI 10.1007/s0043 1-015-2629-y

REVIEW

Fermented infant formulas without live bacteria: a systematic
review

Hania Szajewska ' - Agata Skorka' - Malgorzata PieScik-Lech'

Abstract Fermented formulas, i.e., those fermented with lactic
acid-producing bactenia during the production process and not
containing significant amounts of viable bacteria in the final
product, are widely available in many countries. Our aim was
to systematically review published evidence related to the safe-
ty and health effects of the administration of fermented infant
formulas compared with standard infant formulas. The
Cochrane Library, MEDLINE, and EMBASE databases and
major pediatric conference proceedings were searched. Five
randomized controlled trials (RCTs) involving 1326 infants
met the inclusion criteria. Compared with standard formula,
the use of fermented formula resulted in a similar weight gain
and length gain during the study period. Data from one RCT,
albeit large, suggest the effectiveness of fermented formula in
preventing and treating acute diarrhea. Fermented formula has
the potential to reduce some, albeit not well-defined, digestive
symptoms. Current evidence does not support the use of
fermented formula for preventing cow’s milk allergy.
Conclusion: Limited available evidence suggests that the use
of fermented infant fornmla, compared with the use of standard
infant formula, does not offer clear additional benefits, although
some benefit on gastrointestinal symptoms cannot be excluded.
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Rapid review shows that probiotics and fermented infant formulas do not
cause p-lactic acidosis in healthy children

J tukasik' (%), S Salminen®, H Szajewska (hania@ipgate.pl)’

ABSTRACT

Aim: Extensive ongoing research on probiotics and infant formulas raises a number of
safety guestions. One concem is the potential influence of o-lactic acid-containing
preparations on the health of infants and children. The aim of this review was to summarise
the available knowledge on the ingestion of p-lactic aad-produang baderia, acidified infant
fomulas and fermented infant formulas as a potential cause of paediatric o-lactic addosis.
Methods: A Medline database search was performed in July 2017, with no restrictions on
the language, article type or publication date. The 1715 search results were saeened for
clinical trials, review articles, case series and case reports of relevance to the topic
Results: We identified five randomised controlled trials from 2005 to 2017 covering 544
healthy infants and some case reports and experimental studies. No dinically relevant
adverse effeds of o-ladic aad-produang probiotics and fermented infant formulas were
described in healthy children. However, a hammless, subclinical accumulation of o-ladate
was theoretically possible. The only known cases of paediatric o-lactic acidosis occumred in
patients with short bowel syndrome or, historically, in infants fed with acidified formulas.

Conclusion: Our main finding was that probiotics and fermented formulas did not cause
p-ladic aadosis in healthy children.



Genetik muhendislik teknolojisi ile IL-10 Uretir hale getirilen
Lactococcus lactis dendritik hucre aktivasyonunu inhibe ederek
bagirsaklardaki inflamasyonu kontrol altina almistir.

TNF-a'ya karsi kolonda anti IgG antikorlari olusturmak tzere
Lactococcus lactis genetik muhendislik yontemi ile islenmis ve
fare modellerinde kolondaki inflamasyonu azalttigi gosterilmistir.

Urbanska AM, et al. Cell Biochem Biophys 2015; 72:757-769.
Vandenbroucke K, et al. Mucosal Immunol 2010; 3: 49-56.



CRISPR cas-9 yeni gelistiriimekte olan terapdtik gen edit
etme teknigidir. Bu teknik; probiyotiklerin gen mihendisligi
ile islenmesinde de kullanilabilir, makromolekullerin hedefe
ulastiriilmasina ve konakgi yanitinin guclendirilmesine
yardimci olur.

Bu teknik; probiyotiklerin formulasyonu asamasinda

dayanikliligini ve gastrointestinal sistemde asit ortam
ve safra asitlerine direncliliginin artirilmasinda da kullanilabilir

Hidalgo-Cantabrana C, et al. Curr Opin Microbiol 2017; 37: 79-87.



Bu yaklasimin 4 ana bileseni bulunmaktadir:

* Taslyicl ajan

 Hedeflenen bolgeye yeterli stabilitede ulastirma

 Hedeflenen boélgede toplanma

* |lacin etkili bir sekilde islevini yerine getirebilmesi
icin zamaninda salinimi

Ozdemir T, et al. Cell Syst 2018; 7: 5-16.



Canli mikroorganizmalarin hedefe yonelik ve kontrolli kullanimi
icin 3 yaklasim vardir:

Terapotik etkileri saptanmis dogal suslarin kullanimi
(canl biyoterapotikler)

Mikroorganizmaya ait yapilarin yapay olarak biraraya getirilmesi
Vicutta yerlesik mikroorganizmalarin genetik mihendislik
isleminden sonra kullanimi (genetik mihendislik Grind canli

biyoterapotikler)

Ozdemir T, et al. Cell Syst 2018; 7: 5-16.



Bazi molekullerin asiri yapimi zararl da olabilir.
Asiri yapim riski daima vardir.
Feedback sistem gelistirilmesi ile asiri yapim onlenebilir.

Ornegin, bitirat gastrointestinal sistem icin yararh olmakla
birlikte fazlasi zararhdir.

Bir sensor sistemi ile butirat dizeylerinde gore esik
asildiginda butirat yapimi duraklatilabilmektedir.

Saini M, et al. J Agric Food Chem 2014; 62: 4342-4348.
Furusawa Y, et al. Nature 2013;504: 446—450.

Geirnaert A, et al. Sci Rep 2017; 7: 11450.

Hamer HM. Aliment Pharmacol Ther 2008; 27: 104—-119.
Hamer HM. Clin Nutr 2009; 28: 88—93.



Asiri Uretim yanisira genetik muhendislik teknolojisi

uygulanmis susun da asiri cogalmasi riski vardir ve
konakcida inflamatuvar yaniti baslatabilir.

Feedback sistemle asiri cogalma onlenebilir.



Probiotics

Fight Tumors
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Intestinal floranin kolon kanseri ve diger kanser
turlerinin gelisimi Uzerindeki etkileri yaygin
olarak arastiriimaktadir.

Cesitli besinlerin bakterilerce parcalanmasi sonucu
degisik metabolitler aciga cikmakta, bunlarin
bazilari da karsinojen 6zellik tasimaktadir.

Probiyotik destegi ile bagirsak flora dagiliminin
degistiriimesi karsinojen metabolitlerin
olusumunu gercekten onleyebilir.
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Probiotics for the management of neonatal hyperbilirubinemia: a systematic
review of randomized controlled trials

Janki Deshmukh?, Mangesh Deshmukh®< @ and Sanjay Patole®
g jay

ABSTRACT

Background: Neonatal jaundice requiring phototherapy is associated with significant socioeco-
nomic burden including hospital readmission, prolonged hospital stay, and separation of the
baby from mother.

Objectives: To assess the efficacy and safety of probiotics in reducing the need for photother-
apy and its duration in neonatal hyperbilirubinemia.

Methods: A systematic review of randomized controlled trials (RCTs) of probiotic supplementa-
tion for prevention or treatment of jaundice in neonates (any gestation or weight) using the
Cochrane methodology. Primary outcome was the duration of phototherapy. Secondary out-
comes included incidence of jaundice, total serum bilirubin (TSB) level at 24, 48, 72, 96 h, and
day 7, duration of hospital stay, and adverse effects (e.g. probiotic sepsis). Results were summar-
ized as per GRADE guidelines.

Results: Nine RCTs (prophylactic: six trials, N=1761; therapeutic: three trials, N=279) with
low to high risk of bias were included. Meta-analysis (random-effects model) showed probiotic
supplementation reduced duration of phototherapy [N=415, mean difference (MD): —11.80
(—17.47, —6.13); p <.0001; level of evidence (LOE): low]. TSB was significantly reduced at 96 h
[MD: —1.74 (—2.92, —0.57); p=.004] and 7 d [MD: —1.71 (—2.25, —1.17); p <.00001; LOE: low]
after probiotic treatment. Prophylactic probiotics did not reduce the incidence of jaundice signifi-
cantly [N= 1582, relative risk (RR): 0.56 (0.25, 1.27); p=.16; LOE: low]. There were no probiotic-
related adverse effects.

Conclusion: Limited low-quality evidence indicates that probiotic supplementation may reduce
the duration of phototherapy in neonates with jaundice. Routine use of probiotics to prevent or
treat neonatal jaundice cannot be recommended. Large well-designed trials are essential to con-
firm these findings.



96 saat ve 7 glin probiyotik uygulamasi sonrasi:

Fototerapi suresinde kisalma: 11.8 saat
Total bilirubin diizeyinde diisiis: 1.7 mg/dI

Kullanimi: Guvenli
Istenmeyen yan etkileri: Saptanmamis



> Kisith, disuik kanit diizeyindeki veriler probiyotik desteginin
yvenidogan sariliginda fototerapi suresini kisaltabilecegine
isaret etmektedir.

» Yenidogan sariliginin 6nlenmesi veya tedavisinde rutin probiyotik
kullanimi dnerilemez.

> Elde olunan verilerin; daha genis kapsamli ve iyi kurgulanmis
calismalarla dogrulanmasina gereksinim vardir.
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Review Article
Probiotics in the treatment of otitis media. The past, the present and the )
future et

Andrea COABSTRACT

Otitis media (OM) is one of the most common infectious diseases in children and the leading cause for medical
consultations and antibiotic prescription in this population. The burden of disease associated with OM is greater
in developing nations and indigenous populations where the associated hearing loss contributes to poor edu-
cation and employment outcomes. Current treatment and prevention is largely focused on vaccination and
antibiotics. However, rates of OM, particularly in indigenous populations, remain high. With growing concerns
regarding antibiotic resistance and antibiotic-associated complications, an alternative, more effective treatment
is required. Administration of probiotics, both locally and systemically have been investigated for their ability to
treat and prevent OM in children. This review explores the theoretical bases of probiotics, successful application
of probiotics in medicine, and their use in the treatment and prevention of OM. We conclude that local ad-
ministration of niche-specific probiotic bacteria that demonstrates the ability to inhibit the growth of oto-
pathogens in vitro shows promise in the prevention and treatment of OM and warrants further investigation.




Su anda uygulanmakta olan otitis media tedavisi ve
Onleme yontemleri baslica; asilar ve antibiyotiklerdir

Butln bu uygulamalara karsin otitis media sik olarak
gortilmeye devam etmektedir (her yil 709 milyon vaka).

Antibiyotik direncliligi ve antibiyotik iliskili komplikasyonlar
dikkate alindiginda; alternatif, daha etkin tedavilere
gereksinim oldugu anlasiimaktadir.



A. Coleman, A. Cervin International Journal of Pediatric Otorhinolaryngology 116 (2019) 135-140
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Saglikh bir Gst solunum yolu florasi siirdlrtlmesinde probiyotiklerin etki mekanizmalari: (1) patojenlerin epitel
tutunmasinin dnlenmesi, (2) mukozal cevrede degisiklik, pH’nin disiridlmesi, (3) patojen bakterilere yonelik bakteriyosin
ve diger inhibitor bilesiklerin salinmasi, (4) lokal mukozal imminitenin stimulasyonu, (5) besleyiciler icin yaris, (6) sistemik
immun yanitin stimilasyonu



Bu calismanin verileri;

In vitro olarak nis-pesifik probiyotik bakteriler lokal olarak
uygulandiginda otopatojenler Gzerinde inhibitor etki yaptigini
ortaya koymustur

Bu sonuclar otitis media’nin dnlenmesi ve tedavisinde Umit verici
olsa da; daha ileri calismalara gereksinim vardir



Annals of Science
Germs Are Us

by Michael Specter October 22, 2012

Bacteria make us sick.

Do they also keep us alive?

By the time a child crawls,
he is blanketed by an enormous
cloud of microorganisms.

http://www.newyorker.com/reporting/2012/10/22/121022fa fact specter#ixzz20IiZ8fDV



http://www.newyorker.com/magazine/bios/michael_specter/search?contributorName=michael specter
http://www.newyorker.com/reporting/2012/10/22/121022fa_fact_specter#ixzz2OliZ8fDV

Probiotic formats The future

Dysbiosis
Autism
Pain Sensation
Obesity
Diabetes
Supplement ABSIgy
Food X
Medical of mlemblota
Food

Improved health
or disease
prevention

Health and clinical targets addressed by studies on orally administered
probiotics conducted in human subjects of different ages

Sanders ME, et al. Gut 2013;0:1-10. doi:10.1136/gutjnl-2012-302504
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Referans: Sawin EA, et al. Am J Physiol Gastrointest Liver Physiol 2015; 309: G590-601.
Kalitsal metabolizma hastaligi: Fenilketonuri
Model: Fare C57BL6/J PKU (Pahenu?)
Calisma plani: PKU (Pahe"v?) ve wild type fare izoenerjik (aa, GMP veya kazein) diyetle 8 hafta
beslendi. 3 deney yapildi:
Gaz kromatografi yontemi ile SCFA olcildu
Plazma sitokin duzeyleri 6lctldi
Splenik T hiicre populasyonu akim sitometrisi ile analiz edildi
Amacg: GMP nin prebiyotik etkisi

Bulgular: SCFA duzeylerinde artma
inflamatuvar sitokinlerde azalma
Proteobacteria, Desulfovibrio ailesinden mikroorganizma miktarinda azalma



Referans: Durrer KE, et al. PLoS One 2017; 12: e0176286.
Kalitsal metabolizma hastaligi: Fenilketonuri
Model: Fare C57BL6/) PKU (Pahenu?)
Calisma plan: Probiyotikte in vitro ve in vivo fenilalanin liyaz gen ekspresyonu
Tedavi 6ncesi ve sonrasi kan Phe dlzeyi 6lgimu
Enzim aktivitesi 6lcimu
Yeme prebiyotik katilmasi
Fekal kaltiir ve immiunolojik degerlendirme
Amag: Genetik muhendislik islemi uygulanan probiyotigin degerlendirilmesi (GMO)

Bulgular: Fare modelinde plazma Phe diizeylerinde disme
GMO Lactobacillus reuteri 100-23C’nin gastrointestinal sistemde canli kalmasi

ancak kalici bir kolonizasyon olmamasi
Transgenik proteine immun yanit gelismemesi



Referans:

Kalitsal metabolizma hastaligi:
Model:

Calisma plani:

Amacg:

Bulgular:

Gertsman |, et al. Mol Genet Metab 2015; 114: 431-437.

Alkaptondri, tirozinemi

insan

Alkaptondirili, tirozinemi tip | ve Il li hastalar ve gecici vakalardan

NTBC tedavisi 6ncesi ve sonrasi ornek alma

Serum orneklerinin tQ-TOF LC/MS ile metabolomik analizi

Untargeted metabolomik yaklasim

insan hiicre kiltiirleri ve intestinal flora kiiltiirlerinde in vitro calismalar
(4-HPP ile artmis indol dizeyleri arasindaki iliskiyi saptamak
Nitisinon’un metabolik etkilerini incelemek

Nitisinon almakta olan hastalarda 13CHO (indol-3-karboksaldehit)
duzeyleri artmis



Referans: Frye RE, et al. Transl Psychiatry 2016; 6: €927.

Kalitsal metabolizma hastaligi: Propiyonik asidemi (PA)

Model: insan phoblastoid hiicre leri (LCLs)

Calisma planu: Mitokondriyal fonksiyonlarin ASD ve seks ve yas uyumlu LCL lerde incelenmesi
PPA ve reaktif oksijen bilesiklerle inkiibasyon

Amag: PPA’nin uygun olmayan redoks ortaminda etkileri

Bulgular: Konsantrasyon, maruz kalma stiresi ve ortamin redoks durumuna gore
mitokondriyal islevler hem olumlu hem de olumsuz etkilenebilir



Referans:
Kalitsal metabolizma hastaligi:
Model:

Calisma plani:

Amag:

Bulgular:

Buhnik-Rosenblau K, et al. Biometals Int J Role Met lons Biol Biochem Med
2012; 2 5:883-892.

Hemokromatozis tip |

Fare

Wild-type ve genetik eksikligi olan fareleri karsilastiriimasi

Kaltir sonrasi tRFLP ve 16S rRNA ile gen dizileme analizi

Demir metabolizmasinin (Irp27- ve Hfc”’- genleri) mikrobiyom lizerine etkisi

lrp2/-

Hfc/- fareye gore L. intestinalis oraninda artma; hem Hfc/-hem de WT
fareye gore L. murinus’ta artma

Hfc/-

WT farelere gére hem Irp27/- hem de Hfc’- grubunda Enterococcus faecium
L. johnsonii duizeylerinde artma



