Uloga probiotika, vitamina D i cinka u
le¢enju COVID-a i hroni¢nih bolesti

Prof. dr Borislav Kamenov
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Digestivni trakt i razvoj imunskog sistema
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Oralna tolerancija: fizioloska avenija ka intestinalnoj i
sistemskoj homeostazi regulatornih t celija
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Efekat commensalnih i patogenih bakterija na
inflamaciju
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Propustljivost creva | metabolicka endotoksemija
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Faktori koji uticu na imunski sistem mukoze

Factors affecting mucosal immune system resulting in intestinal barrier
dysfunction, autoimmunity and nervous system abnormalities
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Mikrobiota respiratornog trakta:
cuvar zdravlja disajnih puteva

Figure 1: Physiological and microbial gradients along the respiratory tract.

From: The microbiota of the respiratory tract: gatekeeper to respiratory health
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Man, W., de Steenhuijsen Piters, W. & Bogaert, D. The microbiota of the respiratory tract: gatekeeper to respiratory health. Nat Rev Microbiol 15, 259-270 (2017).
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Veza mikrobiote
pluéa I intestinalnog sistema
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Probiotici stite od respiratornih infekcija modulacijom
ose mikrobiota-alveole-makrofazi'.

Studija je pokazala da probiotici stite
od RSV infekcije kod tek rodenih
miseva preko mikrobiota-alveole-
makrofazi ose, sto sugerise da
probiotici mogu biti obecavajudi
kandidati za spreCavanje i tretman RSV
infekcije.
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Ji, Jj., Sun, Qm., Nie, Dy. et al. Probiotics protect against RSV infection by modulating the microbiota-alveolar-macrophage axis. Acta Pharmacol Sin 42, 1630-
1641 (2021). https://doi.org/10.1038/s41401-020-00573-5



slgA I intestinalna mikrobiota

« Bakterijski antigeni intestinalne mikrobiote podsticu proizvodnju sligA.

* [L-10 je vazan u odrzavanju tolerancije sluznica.

 Sekretorna IgA (slgA) antitela:

» Requlisu kolonizaciju mikroorganizama na
sluznicama.

 Inhibiraju penetraciju potencijalno opasnih Ag.

 Eliminisu mikroorganizme i alergene.

IgA and the intestinal microbiota: the importance of being specific, Oliver Pabst and Emma Slack, Mucosal Immunology (2020) 13:12-21; https://doi.org/10.1038/s41385-019-0227-4



Probiotici imaju ulogu u odrzavanju homeostaze
intestinalne mikrobiote

Bakterije Domain
\ Phylum
Chordata . . . . .
Class v"Moduliraju imunski odgovor sluznice.

Mammalia

. Order
Lactobacillales fapesess

v'Podsticu stvaranje antiinflamatornih citokina.

Genus . . . o . N
Vpes v'Olaksavaju odrzavanje imunoloske tolerancije.
Lactobacillus Species
acidophilus vulpes
/
SOJ Efekti probiotka zavise od sojal!
LA201

The International Scientific Association for Probiotics and Prebiotics consensus statement on the scope and appropriate use of the term probiotic
Hill, C. et al. Nat. Rev. Gastroenterol. Hepatol. 11, 506-514 (2014); published online 10 June 2014; doi:10.1038/nrgastro.2014.66




Izbor specifiénih sojeva je klju¢ imunomodulacije
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LA304

L. lactls Lb. paracasel \B. lactis
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IL-10 koji produkuju mononuklearne ¢elije iz krvi dobijene od zdravih davalaca, nakon inkubacije sa
probiotskim sojevima tokom 24 sata. INSERM, Francuska

Razliciti sojevi iste vrste, Bifidobacterium lactis, mogu imati razlic¢ita svojstva.
B. lactis LA304 stimulise proizvodnju IL-10 tri puta vise od B. lactis LA501.

Data on file, INSERM



Imunomodulatorni efekat probiotskih sojeva
Lactobacillus salivarius LSO1 i Bifidobacterium breve BRO3
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Drago L, De Vecchi E, Gabrieli A, De Grandi R, Toscano M. Immunomodulatory Effects of Lactobacillus salivarius LSO1 and Bifidobacterium breve BR03, Alone and in Combination, on Peripheral Blood
Mononuclear Cells of Allergic Asthmatics. Allergy Asthma Immunol Res. 2015 Jul;7(4):409-13. doi: 10.4168/aair.2015.7.4.409. Epub 2015 Mar 5.



Imunomodulatorni efekti
L. salivarius\ B. breve

* Ovi probiotski sojevi imaju sposobnost da inhibiraju
lu¢enje proinflamatornih citokina.

o lactobacillus salivarius 1 Bifidobacterium breve
aktiviraju monocite i proizvodnju IL-10 koji inhibira
proinflamatorne citokine IL-4 i IL-5.

* Ekspresija IL-10 je smanjena u makrofazima u
alveolama pacijenata sa astmom.

Drago L, De Vecchi E, Gabrieli A, De Grandi R, Toscano M. Immunomodulatory Effects of Lactobacillus salivarius LSO1 and Bifidobacterium breve BR03, Alone and in Combination, on Peripheral Blood
Mononuclear Cells of Allergic Asthmatics. Allergy Asthma Immunol Res. 2015 Jul;7(4):409-13. doi: 10.4168/aair.2015.7.4.409. Epub 2015 Mar 5.



Bifidobacterium breve M-16V - Anti-allergic effect

Proportion of bifidobacteria after Changes in atopic dermatitis symptom scores
B. breve M-18V administration after B. breve M-186V administration
I Increases the number of bifidobacteria l Relieves atopic dermatitis symptoms
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Bifidobacterium breve u prevenciji infekcija rastu beba rodenih sa

malom telesnom masom

Effects of B. breve M-18V administration for preventing infection and promoting
the growth of low birth weight infants

Fromoting the growth of low birth weight infants
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Rast beba rodenih sa malom telesnom masom sa
bifodocaterium breve u stolici

Fercentage of low birth weight
iInfants having bifidobactara in the faces
aduring B. breve N- 16V administration
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Predlozeni mehanizam imunomodulacije

Lactobacillus jensenii TL2937 Bifidobacterium longum BB536 Bifidobacterium breve M-16V Bifidobacterium breve MCC-1274
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L actobacillus casei antiinflamatorni efekat
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Lactobacillus casei redukuje inflamaciju
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L. Casei u le¢enju c. Difficile
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Comparative efficacy and tolerability of probiotics for antibiotic-associated diarrhea: Systematic review with network meta-analysis Jiayi Cail,2, Chunyang Zhao3,4, Yajie
Dul, Yaqgiong Zhangl, Mingyi Zhaol and Qingchun Zhaol,2 United European Gastroenterology Journal 2018, Vol. 6(2) 169180

L. Casei je najefikasniji kod infekcija izazvanim C. difficile




Efikasnost |. Casei u lecenju diareja
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Probiotici, alergijski rinitis | astma

Disbioza kod hroniénih bolesti disajnih puteva izgleda da se javlja istovremeno sa
poremedajima epitelne barijere, to je primeéeno kod alergijske astme, alergijskog
rinitisa 1 hroniénog rinosinuzitisa.

Probiotics for the airways: potential to improve epithelial and immmune homeostasis
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Martens K, Pugin B, De Boeck |, et al. Probiotics for the airways: Potential to improve epithelial and immune homeostasis. Allergy. 2018;73:1954-1963. https://doi.org/10.1111/all.13495
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Vitamin D i respiratorne infekcije
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Fig 2 | Two step individual participant data meta-analysis: proportion of participants experiencing at least one acute respiratory
tractinfection (ARTI). Data from trial by Simpson et al were notincluded in this two step meta-analysis, as an estimate forthe
effect of the intervention in the study could not be obtained in the regression model owing to small sample size

25 randomizovanih klini¢kih studija
Ukupno 11 321 ucesnik

Suplementacija vitaminom D smanjuje rizik od akutnih respiratornih infekcija

Martineau et al., BMJ 2017;356:16583 | doi: 10.1136/bmj.i6583



Metabolizam vitamina D

la-hydroxycholecalciferol
(alfacalcidol; synthetic)

U Kidney
Liver metabolism metabolism

1a,25-dihydroxycholecalciferol
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Kidney metabolism
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Mehanizam delovanja vitamina D

Vitamin D
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Vitamin D i imunoregulacija
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Dejstvo vitamina D na urodeni i ste¢eni odg

OVOor imunog sistema

Vitamin D on adaptive response
to control inflammation

Vitamin D on innate response
to control infection
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Moguca uloga vitamina D kod covid-19 infekcije
kod dece
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Vitamin D3 i suplementacija kod dece — DINOS studija

« (Odgovarajuca doza suplementacije vitamina D3 kod dece je jos uvek predmet ispitivanja.

* Preporucena doza od 600-1000 IU vitamina D3/dan nije dovoljna da bi se dostigao nivo u serumu od najmanje
30 ng/ml (75 nmol/l) kod dece na severu Italije tokom > 12 meseci.

* Cilj ove studije je bio da se analizira efekat sezonske suplementacije sa 1500 IU (=37,5 pg) vitamina D3/dan.

25-OH-D 40
ng/mi 35 — = B

30 < -
20 .
15
10
5
0

Sever ltalije i Beograd su skoro na istoj 45toj paraleli

1stquarter 2ndquarter 3rdquarter 4th quarter

ZAKLJUCAK: Suplementacija vitaminom D sa najmanje 1500 IU vitamina D3/dan od novembra do aprila
pronadena je prikladna za decu u severnoj Italiji. Produzenje suplementacije do maja bi moglo biti korisno’:

1. Mazzoleni, S., Magni, G. & Toderini, D. Effect of vitamin D3 seasonal supplementation with 1500 IU/day in north Italian children (DINOS study). Ital J Pediatr 45, 18 (2019). https://doi.org/10.1186/513052-018-0590-x

2. Saggese G, Vierucci F, Prodam F, et al. Vitamin D in pediatric age: consensus of the Italian Pediatric Society and the Italian Society of Preventive and Social Pediatrics, jointly with the Italian Federation of Pediatricians. Ital J Pediatr. 2018;44(1):51. Published 2018 May 8. d0i:10.1186/s13052-018-
0488-7



https://doi.org/10.1186/s13052-018-0590-x
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Incidenca bolesti u odnosu na nivo Vitamina D u serumu
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Mehanizmi delovanja cinka




Delovanje cinka na razlisite organe i tkiva
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immune activity, while deficiency leads to
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reaction center. IL-2 and NK cell lytic activity.

T
-

-'s .\" '.;..—_ . sA0L

En‘zy‘me_ ﬁ;ctlons:- Helps in

Dermal Expowrw-»npplymg zinc
ptepanﬂons mskfn_ pfmects agalnst

:= Helps in the

normal growth and
development of gonads, acts
as key factor in prostate gland
function, increases
testosterone production and
improves spermatogenesis



Stres, mikrobiota, cink 1 vitamin D

Psychological Disorders
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Sinergisticki efekat za maksimalnu efikasnost

« Kombinovana primena probiotika i vitamina D3 predstavlja novi pristup u podrsci
le¢enja hroni¢nih bolesti’.

Neutrophils

T cells
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« Zajednicka primena vitamina D3 i probiotika u odnosu
na placebo, pokazuje bolje rezultate u poredenju sa
samostalnom primenom probiotika ili vitamina D3.

« Efekat je dozno zavisan'

FIGURE 1 | Immune cell functions affected by vitamins D
and E, zinc, n-3 PUFA, probiotics, and EGCG.

1.The Health Effects of Vitamin D and Probiotic Co-Supplementation: A Systematic Review of Randomized Controlled Trials Myriam Abboud 1,* Nutrients 2021, 13, 111. https://doi.org/10.3390/nu13010111
2.Nutritional Modulation of Immune Function: Analysis of Evidence, Mechanisms, and Clinical Relevance Dayong Wul *



Sinergisticki efekat za maksimalnu efikasnost

 Studije pokazuju da cink i vitamin D3 pokazuju
sinergisticku aktivnost u razli¢itim fazama imunske
odbrane, kao sto su:

1. Odrzavanje integriteta sluznica
2. Funkcionalnost imunskih ¢éelija odgovornih za

urodeni i adaptivni imunski odgovor.

* Nedostatak ovih nutrijenata moze dovesti do
osteéenja epitelnih ¢elija sluznice, sto ih ¢ini
podloznijim za prolazak patogena.
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FIGURE 1 | (A) Junctional complex in epithelial celis. The magnification shows the arrangement of these structures in the paracellular space and the ac

and vitamins C and D on tight and adherens junction proteins. (B) Junctional complex dysfunction and its consequences.

Zinc, Vitamin D and Vitamin C: Perspectives for COVID-19 With a Focus on Physical Tissue Barrier Integrity José Jodo Namel et al.*

tion of

zinc




Zakljucak

Probiotske bakterije deluju sinergisticki sa vitaminom D |
cinkom koriguju disbiozu | obezbedjuju normalnu reakciju
imunskog sistema,omogucavajuci odbranu od infektivnih
patogena istovremeno umanjujudi alergijske reakcije.



