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traktu

Vznika rezistentni gliadinovy peptid s 33 aminokyselinami

Vznika dalsi gliadinovy pEstidisi 9 aminokyselinEi
Gliadinovy 19-mer stimulljEEsilin, zvysuje se propusthost
Gliadinovy peptid 33-mergisiigiika do strevni sliznice

Gliadin 33-mer je deamid@ydiRE@novou transglutaminazou

Deamidovany gliadin 33-ifigigsE®Waze na HLA-DQ receptor
Aktivovane T-bunky prodiigijiieytotoxicke mediatory
Cytotoxicke mediato sliznice a jeji atrofil

Aktivované B-bunky prodiikajispotilatky
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Celiac disease: prevalence, diagnosis, pathogenesis and treatment. Gujral N,

Freeman HJ, Thomson AB. World J Gastroenterol. 2012 Nov 14;18(42):6036-6059
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, Anti-TG2 auto-
antibodies

The adaptive immune response in celiac disease. Qiao SW, Iversen R, Raki M,
Sollid LM. Semin Immunopathol. 2012 Jul;34(4):523-540
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N

Typ léciva Testované latky

Klinickeé
stadium

Pocet
studii

AN-PEP, TAK-062,

Detoxifikace glutenu

ALV003, AGY
Modulace permeability Larazotide acetate 4
NexVax2, TAK-101,
Indukce tolerance glutenu KAN-101 9
Regulace autoimunity ZED-1227, AMG-714 3

Celiac disease: Hope for new treatments beyond a gluten-free diet. D'Heedene
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M, Vanuytsel T, Wauters L. Clin Nutr. 2024 Apr 15;43(6):1240-1249
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Eliminace gliadinoveho 33-mer peptidu

2. Modulace permeability
Larazotid acetat bIGKUJENE ceptor zonulinu
3. Indukce tolerance glutenm
NexVax2-vakcina, gligdifisve nanopartikule

4. Regulace autoimu

Inhibitor tkanoveYg@sygiieiminazy (TG2)
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FM-POP (Flavobacterium meningosepticum) | AN-PEP (Aspergillus niger)
Prolyl oligopeptidase Prolyl endopeptidase
-
Highly efficient gluten degradation with a newly identified prolyl endoprotease:
implications for celiac disease. Stepniak D, Spaenij-Dekking L, Mitea C, Moester M,
de Ru A, Baak-Pablo R, van Veelen P, Edens L, Koning-F.

Am J Physiol Gastrointest Liver Physiol. 2006 Oct; 291(4): G621 - 629
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EP-B2 (Barley) SC-PEP (Sphingomonas capsulata)
Cysteine endoprotease B-isoform, 2 Prolyl endopeptidase

Combination enzyme therapy for gastric digestion of dietary gluten in patients

16

with celiac sprue. Gass J, Bethune MT, Siegel M, Spencer A, Khosla C.
Gastroenterology. 2007 Aug;133(2): 472 - 480
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PERSPEKTIVNI TERAPIE CELIAKIE - ENZYMOTERAPIE

Enzym Slozka Stav \Eeference

Cysteine endoprotease ALV001 Vyzkum Siegel

Sphingomonas capsulata PEP ALV002 Vyzkum Gass J. Ga

Latiglutenase ALV003 Faze 2 Tye-Din JA. Cli l. (2010)
Elastase CEL-3B Vyzkum Guterrez S. Molec

Cysteine endopeptidase B EP-B2 Vyzkum Bethune MT. Chem. B

Serine endoprotease Kuma030 Faze 1 Wolf C. J. Am. Chem. So
Dipeptidyl peptidase- IV DPP-IV Vyzkum Li D. Therap. Advan.Chron
Cysteine protease Triticain a Vyzkum Gorokhovets NV. Int. J. Mol.
Aspergillus niger endopeptidase AN-PEP Faze 2 Konig J. Sci. Rep. (2017)
Combination of microb. enzymes STAN-1 Faze 2 Korponay-Szabo I. J. Ped. Gastr
Glutenase E40 Predklinické | Mamone G. Front. Nutr. (2022)
Protease Nepenthes spp. Nepenthesin | Vyzkum Ray M. Sci. Rep. (2016)

Potential therapeutic options for celiac Disease: An update on Current evidence

from Gluten-Free diet to cell therapy. Noori E, Hashemi N, Rezaee D. et al.
17 Int Inmunopharmacol. 2024; 133:112020
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GLUTEGUARD JE EXTRAKTEM Z CARICA PAPAYA, OBSAHUJE ENZYM
CARICAIN A DALSI PROLYL-ENDOPEPTIDAZY, NELECI CELIAKII, JE
POTRAVINOVYM DOPLNKEM, CENA ZA 30 TABLET JE 30 $

i e

Protects from the symptoms of
accidental gluten ingestion*
g0’

GluteGuara CARICAIN
(Carica Papaya.)

Enzyme Therapy for Patients with Celiac Disease - An Update

Cornell HJ, Stelmasiak T, Lerner A.
International Journal of Celiac Disease, 2021; 9/1: 28-34
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Gluten _ | _

g - - GLUTEN
. p'995t | (. UeE GUARDIAN
astrointestinal Suppd ! Glutalytlc-

BioCor* nre i
Helps Digast Gluten & Cereal

60 Veggie Caps =

Non
GMo ENZYMEDICA

—The Enzyme Bpers—  "cely

Tolerase®*G
EXTREMELY POWERFUL GLUTENCDIBESTING ENCY)

UL b

BIPILE CONTAINS 200 MBOF ToLER:S ' HeBUS
GO CAPSULES

i
Jetary Supplement: Vegan & Kosher

PREPARATY OBSAHUJI RADU ENZYMU, KTERE LEPEK STEPI, DLE
VYROBCE JSOU URCENY PRO OSOBY S INTOLERANCI NA

20 POTRAVINY OBSAHUJICI LEPEK
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“Moreno ML, Rodriguez-Herrera A, Sousa C, Comino I.
; Biomarkers to Monitor Gluten-Free Diet Compliance
in Celiac Patients.Nutrients. 2017 Jan 6;9(1
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; Biomarkers to Monitor Gluten-Free Diet Compliance
s atTG, DGP . in Celiac Patients.Nutrients. 2017 Jan 6;9(1
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MONITOROVANI| CELIAKIE

Histologie strevni slizgiCEMIOpsSie
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Histologie strevni slizgiCEMIOpsSie
Funkcni diagnostika tEfji€hp)streva, de

Stanoveni protilatek kfiigiiSgiutaminaze

Analyza strevni perm
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Analyza dodrzovan

Stanoveni gliadin 33-mer peptidu ve stolici/moci
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GLIADIN 33mer VE STOLICI
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67 publikaci v PubMed a Web of Science, klicova slova ,,gluten immunogenic
peptides” v kombinaci s ,,feces-urine-coeliac-gluten free diet-adherence"
publikovanych v anglictiné a Spanélstiné v obdobi 2012 a lednem 2021.

o

Detekce vyluéovaného GIP ve stolici nebo mogci je presnym pristupem pro
stanoveni dobrovolné nebo nedobrovolné konzumace lepku. Izolovana
mereni GIP nemusi identifikovat intermitentni dodrzovani diety a pouziti vice
vzorku prispiva k vyssi senzitivité a specificité detekce GIP.

ELISA je vhodna pro laboratorni kvantifikaci GIP, zatimco prouzky LFIA by
meély byt pouzity pro sebekontrolu pacientu.

Detekce GIP muze u symptomatickych pacientli pomoci urcit, zda se jedné o
nereagujici celiakii nebo refrakterni celiakii.

Determination of gluten immunogenic peptides for the management of the
reatment adherence of celiac disease: A systematic review.

Coto L, Mendia I, Sousa C, Bai JC, Cebolla A.
26 World J Gastroenterol. 2021 Oct 7;27(37):6306-6321
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gli-33mer \

ng/mg stolice . =
KONTROLA DODRZOVANI
BEZLEPKOVE DIETY

30

25

20 ——

15 ——

10 ———

0 ! ! !

NORMALNI DIETA BEZLEPKOVA GFD + GFD +
S GLUTENEM DIETA (GFD) = 9g GLUTENU = 30g GLUTENU

Monitoring of gluten-free diet compliance in celiac patients by assessment of

gliadin 33-mer equivalent epitopes in feces.
27 Comino I, Real A, Vivas S, et al. Am J Clin Nutr. 2012; 95: 670-677
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s GIP
oiTG IgA
o DGP IgA
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diagnosis 6 months {2 months 24 montl

GIP 97% (62/64) 13% (7/54) 18% (7/39) 25% (6/24)'

TG IgA 97% (59/61)  48% (29/60)  34% (17/50) 20% (7/35)
DGP IgA 75% (45/60) 11% (7/63) 5% (2/44) 0% (0/27)

Prospective longitudinal study: use of faecal gluten immunogenic

peptides to monitor children diagnosed with coeliac disease during
transition to a gluten-free diet. Comino I, Segura V, Ortigosa L.et al.
Aliment Pharmacol Ther. 2019 Jun;49(12):1484-1492
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GLIADIN 33mer VE STOLICI a MOCI

Double-blind
| : placebo-controlled
Urine GIP assay \'/ gluten challenge

T “ (0,50, 250, 500, 1000mg)

n=52 coeliac disease
barticipants Day 0 Day 14 Day 21

>12 months gluten- | t |
free diet
Negative coeliac
serology

Run-in stool collection Collection of every
(3x per week) stool for 1 week

Stool Gluten Peptide Detection Is Superior to Urinary Analysis, Coeliac Serology,

Dietary Adherence Scores and Symptoms in the Detection of Intermittent Gluten
Exposure in Coeliac Disease: A Randomised, Placebo-Controlled, Low-Dose Gluten
Challenge Study. Russell AK, Lucas EC, Henneken LM.et al. Nutrients. 2024;16(2):279
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GLIADIN 33mer VE STOLICI - STUDIE VFN

. 75 VZORKU STOLICE, INDIKACE CELIAKIE
20x AKTIVNI CELIAKIE iIVYLISA GIP ELISA (Biomedal, Spain)
2x BEZLEPKOVA DIETA Rozsah detekce - 0.16-5 pg GIP/g stolice

14x STRAVA S LEPKEM

W 12x KONTROLY

27x CELIAKIE V REMISI 12x NORMALNI
13x BEZLEPKOVA DIETA DIETA S LEPKEM

8x JINE GIT Dg
6x STRAVA S LEPKEM 6x STRAVA S LEPKEM

I
Ex NON-RESPONSIBLE CS [l 3x NECELIAKALNi - NCGS |

l3x BEZLEPKOVA DIETA 2x STRAVA S LEPKEM I

Kocna P., Vanickova Z., Dvorak M., Kohout P.: Monitorovani nemocnych s

celiakii, dodrzovani bezlepkoveé diety — vliastni zkusenosti s testem detekce
30 33mer-gliadinu ve stolici. XXll.Hradecké gastro-hepatologicke dny, 2018: 37-38
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GLIADIN 33mer VE STOLICI

N
Prospektivni studie - 29 nové diagnostikovanych déti s celiakii - 18 (62 %)
divek,vékové rozmezi 2-15 let. Pokles GIP ve stolici do normy (89,7 %) pfri
kontrolnim vySetreni za 4 mésice byl vyznamné vétsi nez u anti-tTG IgA
(34,5 %) (p < 0,001). VSechny déti a jejich zakonni zastupci deklarovali striktni

dodrzovani bezlepkové diety.
A

Hodnoceni GIP ve stolici miize byt citlivéjSim ukazatelem dodrzovani
bezlepkové diety nez anti-tTG IgA, zejména v uvodnich mésicich, kdy
vzhledem k vyrazné pomalejSimu poklesu do normy nemuizeme u anti-tTG IgA
ani pri striktnim dodrzovani bezlepkové diety cekat negativni vysledek.
Vysetreni GIP ve stolici je citlivéjSim markerem compliance s dietou nez
informace od samotnych pacientu, toto vySetreni by tak bylo mozno vyuzit
k vytipovani subpopulace déti a jejich rodin, které potrebuji vetsSi pomoc
se spravhym dodrzovanim bezlepkové diety.

Stanoveni lepku ve stolici jako metoda k overeni compliance s bezlepkovou dietou

u déti s nové diagnostikovanou celiakii. Vyhnanek R., Khaznadar Z., Vyhnanek R.,
31 Paulik M. Gastroent Hepatol 2021; 75(6): 519-523
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Detekce Gli-33meru v mogci
p < 0,0001 imunochromatografickym
testem,
Vyhodnoceni - GlutenTox
Reader - LFT analyzator
Detekcni limit:
25mg glutenu v potraveée
Kvantifikovatelné mnozstvi GIP
signifikantné koreluje
se zavaznosti CS
podle Marshovy Skaly.

@
£
z
=%
=]

=
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=

Adults Children Adults C hildren |
Y |

Healthy individuals C eliac patients
(GCD) (GFD)

Detection of gluten immunogenic peptides in the urine of patients with coeliac
disease reveals transgressions in the gluten-free diet and incomplete mucosal
healing. Moreno ML, Cebolla A, Munoz-Suano A et al. Gut. 2017; 66(2): 250-257
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280 pacientu, kteri uvadéli uplnou adherenci k bezlepkové dieté, primérny vék
42.9 roku, diagn6za stanovena v dospélosti - primérny vék pri diagnéze 31,7
roku, hodnoceny byly od dubna 2019 do unora 2020, stanoven GIP v mog¢i
(uGIP), protilatky ke tkanoveé transglutaminaze (tTGA), duodenalni histologie a
kapslova endoskopie (CE).

-
Pozitivni hodnota uGIP+ byla u 32 nemocnych (11,4 %)

Pozitivita uGIP nesouvisela v titrem tTGA -4,4 % tTGA+ vs. 10,9 % tTGA-
Histologie - atrofie: 66,7 % uGIP+ vs. 32,7 % uGIP- pacientu (p = 0,01).
Pritomnost atrofie nekorelovala s tTGA.

Vysledky uGIP vyznamné korelovaly s duodenalni biopsii, ktera byla drive
povazovana za zlaty standard pro hodnoceni aktivity CS.

Evaluation of a Single Determination of Gluten Immunogenic Peptides

in Urine from Unaware Celiac Patients to Monitor Gluten-Free Diet Adherence.
33 Lombardo V, Scricciolo A, Costantino A et al. Nutrients. 2023;15(5):1259
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log ng GIP/ ml AF
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Autori vyvinuli specifickou
imunoanalyzu pro detekci GIP v
plodové vodé a studovali jsme
jejich akumulaci, dynamiku
vylucéovani a expozici plodu v
souboru 125 téhotnych zen s

riznou lepkovou dietou a

Coeliac mothers Non-coeliac mothers gestac':nim vékem.
(GFD) (GCD)
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Studie poprvé prokazuje fetalni expozici glutenovym imunogennim peptidim
a prokazuje pozitivni korelaci s prijmem lepku u matky.

Znalost casné expozice GIP in utero mize vyrazné zménit dosavadni strategie

v hacasovani a zavedeni bezpecného mnozstvi lepku u déti s celiakii.

on the coeliac exposome. Moreno ML, Gonzalez-Rovira M,
Martinez-Pancorbo C. et al. BMC Med. 2024 Jul 18;22(1):295
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VYZNAM GLIADIN-33mer PEPTIDU V CELIAKII

4 gliadin-33mer je unikatnim peptidovym fragmentem a2-gliadinu
\/gliadin-33mer peptid je zcela specificky pro prolaminy psenice - glutenu
\/gliadin-33mer peptid je zcela rezistentni na gastrointestinalni peptidazy
\/gliadin-33merje povazovan za nejdulezitéjsSi imunogenni sekvenci v glutenu

\/gliadin 33-mer je stimulatorem CD4-T bunek po deamidaci tkafiovou
transglutaminazou

\/enzymatické stépeni gliadin-33-meru je testovano v terapii celiakie

v/ detekce gliadin 33-meru ve stolici a mocCi se stava nhovym neinvazivnim
biomarkerem

v/ detekce gliadin 33-mer peptidu ve stolici a moci je objektivnim hodnocenim
dodrzovani bezlepkove diety
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