FOOD ALLERGY AND INTOLERANCE

HEXKE/bEHE PEAKLMJE HA XPAHY (M/IEKO)
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npod. ap CHexkaHa byaajuh
KaTeapa 3a XxurujeHy u TeXHO/10rmjy HAMUpHULA aHUMA/IHOT MOPEeKAa
PakyaTeT BeTepuHapCKe meguunHe YHuBep3uTeta y beorpagy



Adverse reactions to food
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Food allergy Autoimmune Food intolerance
(Immune mediated) (coeliac disease) (Non-immune mediated)
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Figure 1: Classification of adverse reactions fo food
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> '1—3% 0Apacux; 4-6% peue
» FOOD CHALLENGE - 3-4% ogpacaux u geue nate o4 anepruja

> 75% anepruja kog aeue — jaja, KUKMPUKK, MAIEKO, pruba U pasIMunTK OpaLlacTu N1040BM
» 50% anepruja Kog ogpacamx ocoba — Bohe u3 satekc rpyne (jabyke, KpyLuke, Tpellkbe, MasvHe,

jaroge, 6agemun) n n3 Rosaceae pamuawje, nosphe us Apiaceae pamuauje (Laprapena, uesep u
apoOMaTU4HO BU/be), PA3/IMYUTM OPALLACTM NI0A0BU U KUKMPUKM



The Carrot Family - Apiaceae




685  Table 1: Common clinical features of food allergy

5 Climical features
. z : ki Atopic dermatitis
IMMUNE IgE — mediated FA Urtcaria
¥ Angiocdema

Pruritus

Erythema

(rastrointestinal tract Oral allergy syndrome

Womiting
BPBa I Oja Ba C MM l'lTO Ma (< 2 yaca ) Gastro-oesophageal reflux disease
Abdominal pam

Diarrhoea

1. INDUCTION PHASE — SENSITISATION
2. PROVOCATION - TRIGGERING PHASE

Constipation

EFSA Journal 20014;volume(issue pNMNMNM

Evaluation of allergenic foods for labelling

Failure to thrive
Respiratory tract Asthma
R hinitis
Cough

Eves Conjunctivitis

Creneralised (systemic) Anaphylaxis (with all its complications, inchiding

cardiovascular symptoms and generalised collapse)




IMMUNE, non IgE-mediated FA

= 2-48 YacoBa Mo UHrecTuju

? U TpakT (cy6aKyTHa UAU XpoHu4Ha ¢opma) — PROTEIN INDUCED ’
ENTEROCOLITIS, FOOD PROTEIN —INDUCED PROCTITIS-PROCTOCOLITIS and
ENTEROPATHY |

= ,,better understood” non IgE mediated FA — eHTeponaTuje Koje HacTajy no
MHreCTUjU KpaB/ber M/1eKa :



A/IEPTEHW v MPABU/THNK

NMPABUITHWK

0 AeKnapucatby, 0ZHAYaBaAtLY M PEKNaMUpatby Xpade

HK rnacHuk PCY, Bp. 19 oa B. mapta 201 a 5. mapTta 2




CACTOIUM KOJHA MOTY OA MZAZ0BY AMEPTWMIE W/WNW MHTONEPAHLLMIE
CacTojum Koju Mory Oa U=az0sy aneprvje wMn uKTonepaHuMje oy:
1) ®MTEpHUS KOje CRODKE MYTEH, Tj. NWSHHLE [NOMYT MHES K NWUSHKUE KXODSCEH), DM, Je4aM, 0B3C W S3pHjeTaTh AobHjeHn KHXOSME YEPLWITIHSM, K30 W NPOHSEOON 04 THX MUTIDHLE, ocHM!
(1) rykozHor cupyna Ha Bazu nwesuue, yereyHyivhe w aekcrpozy't,
(2] manTomekcTpiHa Ha Gazu nweHuue' ),
(2] rayxozrux cipyna Ha Sazm jeuma,
(4] ®uTapHua Koje Ce KODHCTE 23 NPOMSEOOHY SMKOXONHMXE SECTWAETE, VEBYHY]YRM 8THA ankoxon NorsonpHERSLHON NOPeKna;
2} reycxapH [paxoEd) W NPOMIECAM 04 MeyCKapa:
2} jaja v npouze0an o4 jaja;
4) puEa v npouzsoan puSapcTEa oouM:
(1] pubireer enaTiHa KOjH C8 KOPWCTH K20 HOCEY 32 BMTEMUHE M K3DOTEHOWAHE NDHMNDIEKS,
(2] pubreer MenaTHHa Wik xenatwHa ue pubneer Mexypa (Isinglass) za SwcTpere NHEa W BHEA:
5) KMKMDHEM W MDOMIS0LM OO KMKHDHKKMIE!

£) coja v NpOMZECAM 04 COje, CCHM:

(1) moTnyHo paduHMCcEHOr CojuHOT yrea W MacTul ),

(2] npupoasor ekcTpaTa Sorator Tokodeponuma (£ 208), npypoaqor D-anda Toxodepona, D-anda Toxodepona austata, D-anda Tokodeponcy<UMHaT: NOpeKnoM ME coje,
(2] mzascjeror duTocTepona 1 GUTOCTEPONS SCTPH M3 Yiba Coje,

(4] Blrekor CTaHONZ SCTEPA NPOMEEROSHOr M3 CTEDONE Yik3 Coje:

71 MNeKo W NPOMZE0OM 04 Mnexa [yereysyjyhu nakTosy), ocuM:

(1] cypyTee ©oja Ce KOPHCTH 33 NPOMZEE04RY BNKOXONHUE ASCTHNATE YRRyHy]yhM &THA 2nKoxon NorbonpHERROHOr NOPEKNE,

(2] makTuTona:

8) jezrpacto sche: Bagem [ communis L), newsnx [ Conplus avellana), opax (Juglans regia), wHanjckw opax [Anacardium ecoidentale), nexad opax (Carys illinciesis), Bpazuncku opax (Berthalettis excelza), nuctah (Pistacia vera), maxagamua opax v Quesnsland opax
laccadamia ternifolia) v FHXOSHM NPOMZBOOM, OCHM:

(1) jezrpacTor echa koje & KOPHCTH =3 NPOMIS0AKY ANKOKOAHME ASCTHASTE YKBYHY]YRH 8THN 3NKoxon Nor-onpMEDSOHOr NOpesna;

%) uensp W NDOMIS0AM O USNSpa;

10) cnavvua v NpovZEcy 08 CAavMue;

11] ceme cycama v NpoWZE0AM 04 CYCaME;

12) cymnop-auokcua v oyndmTH ¥ KoHueHTpauMjaMa sehum oa 10 mo/kg wan 10 mg/l mapamedo kao 505, KojH 08 MEPEHYHAEE 32 NPOWIS0LE KOjKM CY CNPEMHW 23 NOTPOLIMY WM KOJW CY PEKOHCTMTYWCRHK ¥ CHN24Y c@ ynyToTsoM npouzschaqa;
13) AYNHHA ¥ NPOWZECSM OO AYTHHE;

14:' LWEGERSWH W OCTaNW MeryWUW W F=HXOEM NPOXZECLH.







ANEPTUJE HA M/IEKO - HeKe/beHe peakKLMje Ha NpoTerHe M/1eKa

—— = - = = - —————  — — — -

* nocpegoBaHe/HUCY nocpegoBaHe IgE/mewwoBuTe (YK/bY4eHU 1 ApYru Ig, UMYHU KOMMEKCH
v/vwav nocpegoBane henvjama

= Hajsehu 6poj 0coba asepruyHmMX Ha M/IEKO — BULLECTPYKA CEH3MTM3aLIM]ja Ha HEKO/IMKO
npoTenHa

" [/IaBHU a/1epreHn Mm/1eKa cy KaseuH, b/1T, A/TA

" a/I1 M NPe0CeT/bUBOCT Ha NPOTEMHE 3aCTyn/beHe Y MatbuM-KoanduHama (BCA, Ig, nocebHo
/10) '

A. HU30BU - TMHEAPHU — CEKBEHLLMOHW (0ocobe ca ynopHOM azneprujom)

5. KOHOPOPMALMOHMU (ocobe ca nposasHOM aneprujom)



Koncentracija ~ Molekulska

‘Alergen Biohemijski naziv | ()
& : J (g/L) masa ®) P
Proteini surutke ~5,0
Bos d 4 (9 a-laktalbumin Tl e ) 4,8
Bos d 5 (9) B-laktoglobulin 34 18,3 5,3
bovini serum
Bos d 6 (4) = s
osd6 s 0,1-0,4 67,0 4,9-5,1
Bos d 7 (4 imunoglobulin 0,6-1,0 160,0 =
Bos d laktoferin (9 |aktoferin 1 0,09 80,0 8,7 (d): ime alergena prema
WHO/IUIS (World Health
Kazeini ~30 Organization/International
@ Union of Imunological
Bosd38 20-30 Societies) subkomitetu
d 5 : o nomenklaturi alergena
Bosd g asi-kazein =k 23,6 4,9-5,0 (b): molekulska masa u kDa
Bos d 10 () as2-kazein 3-4 25,2 5,2-5.4 (c): izoelektri¢na tacka
Bos d 11 (@ B-kazein 9-11 24,0 5,1-5,4
NA y1-kazein @) 20,6 5
NA y2-kazein (@) 1-2 11,8 6,4
NA y3-kazein () 11,6 5,8
Bos d 12 () K-Kazein 3-4 19,0 5,4-5,6
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Allergen Details:

Allergen name:
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Lineage: Crder:
5 b3 taurus) (Domest

Biochemical

S Alpha-lactalbumin

MW{SDS-PAGE): RERS1N:

of cowmilk: allergi jed IgE hinding to Bos d 4 in CRIE; =%0% showed IgE binding to Bos d 4in
0E hinding to Bos d 4 peptides.
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reference:

Route of allergen
exposure: ;
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Protein

ALA

BLG

BSA

as,-CAS

as,-CAS

B-CAS

K-CAS

Koza

95,1

94,4

91,1

84,9

Ovca

97,2

93,9

92,4

89,2

92,0

84,9

Bivolica

99,3

96,7

97,8

92,6

Svinja

47,2

62,8

67,0

54,3

Kobila

72,4
59,4

74,5

60,5

57,4

‘ Magar'ic‘:a

71,5

56,9

74,1

Kamila

69,7

42,9

58,3

69,2

58,4

Zena

73,9

76,6

32,4

53,2



YTUUAJ ITPEPAAE M/IEKA HA A/ EPTEHOCT

e —————

ANB6YMUHU KPBHOI Cepyma: asiepreHe 0cobuHe 3aaprkaBajy u nocse
3arpeBatba npu T o4 100°C/10 MUH

KyBame mseka: MoguduKaumja KoHPopMaLMOHUX ennTona, rybu ce
CnocobHOCT Be3uBaha IgE, an cMHeapHu (CEKBEHLMOHM) enuTonm
3a/prKaBajy a/iepreHu noTeHuujan

AHTureHoct A/1A u B/Il" pacTe ca I'IOE)aCTOM T oa 50 A0 90°C; 3HATHO ce
CMarbyje Npu 3arpeBamy U3Haa 90°



YTULUAJ IMTPEPAAE M/IERKA HA A/l EPFTEHOCT

e —————

- CMarberbe a/1IepreHoCTH; € Apyre cTpaHe, cneundmynm IgE ocoba anepruynmx Ha
npoTenHe M/1eKa MMajy MOryhHOCT Aa npernosHajy M Npou3BoAe eH3UMCKe
Xugposam3se npotenHa cypyTke (B/11 u A/Z1A), uam KaserHa

- MOjeAuHM enuTonu Mory G1UTH pas/oxeHu y npoLiecy depmeHTauuje, AOK APYrU
mory 6utn ocio6oheHu 3a peakuujy ca IgE

v Xnaposam3oBaHe dopmy/e 3a 0goj4as (KomburHaluuja TONNOTHUX TPETMaHa,
eH3UMCKe XUAPO/n3e U yATpaduaTpaLmje — yKAaramwe nenTnga Be/imKe
MO/IEKY/ICKe Mace)



METOAE 3A AORASUBAIE NMPOTEMHA M/IEKA KAO AJ/IEPTEHA Y XPAHW

——— —— e = =T

G MNONYKBAHTUTATUBHA U/IM KBAHTUTATUBHA ELISA TEXHUKA (MaTpuKC
.edeKT, HeaOBO/bHA eKCTPaKLMja NpOTEMHA, HeAOBO/bHA CNeLndUYHOCT ycaes,
YHaKpCHE peaKTMBHOCTU, HEA0BO/bHA PENPOAYLIMOUIHOCT pe3yaTaTa)

2. PCR amnandukaumja 0NUroHYK1e0TUAHMX CEKBEHLUM cneundUIHmMX 3a aeprex

3. TEXHUKE CEHAPA%MJE: 2[A-ENERTPO®POPE3A, KAIMU/IAPHA ENEKTPOPOPE3A
n HPLC, y3 MACEHY CITEKTPOMETPUJY '
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SCIENTIFIC OPINION

Scientific Opinion on lactose thresholds in lactose intolerance and
galactosaemia’

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA)™*
European Food Safety Authority (EFSA), Parma, ltaly

ABSTRACT

This Opinion of the EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA) deals with lactose
thresholds in lactose intolerance and galactosaemia. LACTASE DEFICIENCY AND LACTOSE
INTOLERANCE: Primary lactase deficiency, also referred to as lactase-nonpersistence (LNP), is genetically
determined and a normal, developmental phenomenon characterised by the down-regulation of lactase activity.
In adults with LNP, undigested lactose reaches the colon where it can elicit symptoms of lactose intolerance.
Lactose tolerance varies widely among individuals with lactose maldigestion. A single threshold of lactose for
all lactose intolerant subjects cannot be determined owing to the great variation in individual tolerances.
Symptoms of lactose intolerance have been described after intake of less than 6 g of lactose in some subjects.




HETO/NEPAHLUNJA HA JIAKTO3Y

1. - KOHTEHUTA/IHA

— npu pohemwy, Beoma ¢/1aba 1M HUKAKBa aKTUBHOCT /1aKTa3e; NojaB/byje ce y NpBUM
AQAHVMMA KUBOTA; HENpMUXBaTamwe M/IeKa |

2. HENEP3UCTEHUMJA NAKTA3E (“LACTASE-NONPERSISTENCE; LNP””)

. — HOpMa/lHU, pa3BojHN GeHOMEH, KOoju ce KapakTepuule ca ‘“down regulation”
AKTUBHOCTM /1IaKTa3€e; KOA Norny/auuja ca BUCOKOM rnpesaneHuujom LNP, akTUBHOCT
NlaKkTase ce racu Beh y 406u 2-3 roguHe; Kog nomny/aumja ca HUCKOM NnpeBa/IeHLMjoM
LNP, yobuyajeHo ce jaB/ba y ago/1ecueHumju



HETO/IEPAHUWIJA HA JIAKTO3Y

e —————

B. CEKYHAAPHA (CTEYEHA) HEHO,[I,HOUJ/bM BOCT /IAKTO3E

— nocneautia 060/berba Koja OMeTajy LIpeBHU enuTen aa
CTBapa /1akTasy — jaB/ba Ce€ U KOA AeLe U KOA 0APac/InUX
ocoba y cayyajesmma akyTHor I'E, uenmjakuje, KpoHose
6onecTtu, yauepaTMBHOr KOAUTUCA, HdecTaLumje
MHTECTUHA/IHUM MapasnTUMa, Kao U KOA APYrux
MaTO/IOWKUX CTaka KOja HApyLLaBajy MHTErpuTeT C/IYKOXKe
Lll p eBa ; SCIENTIFIC OPINION

~ efsam

European Food Safety Authority

Scientific Opinion on lactose thresholds in lactose intolerance and
.1
galactosaemia

EFSA Panel on Dietetic Products, Nutrition and Allergies (_\'DA)J-'3

European Food Safety Authonty (EFSA). Parma, Italy

1 A0 12 Fpama /1aKkTO3e y NojeAnHa4YHOj 4031,
WK 20-24 TpamMa /1akTo3e, YKO/IMKO je YHOC pacnopeheH
TOKOM ZiaHa 1 Y KoMBUHaLMjU ca APYromM XpaHoM
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SCIENTIFIC OPINION
Scientific Opinion on lactose thresholds in lactose intolerance and
galactusaemia1
EFSA Panel on Dietetic Products, Nutrition and Allergies (.\'DA'):'3

European Food Safety Authority (EFSA), Parma, Italy

Table 2:  Frequency of LNP in European countries.

Table 3:  Symptoms reported by individuals at the time of diagnosis of lactose mntolerance.
Country

Austria Symptoms Number of people with symptoms (%o of total)
Asiri: -

Abdomir
Britain

Denmark
Estonia
Finland

(after Harrington and Mayberry avaiane etal, Swagerty et al.

France

Germany
Greece
Hungary
Ireland
Ttaly
Poland
Spain
(after Ingram et al., 2




TEXHOANOLWKN NPOLECHU 3A CMAHKEHE CAAPHAJA NAKTO3E

et = - —

. XI/Iﬂ,POﬂ N3A /]AHTO3E AE/NOBAHEM B-TA/IAKTO3MAASE nopekaom MO
~ (Kluyveromyces fragilis, Aspergillus oryzae)

= PU3NYHKE METOAE -YANTPAOU/ITPALUNIA, XPOMATOTPAPUNIA y3 Xuapoamsy
pe3uaya/ZiHe /1akTo3e



JeanHcTBEH CcTaB EBponcke yHuje - uctnuame usjaBe “6es nakrose’” Ha XxpaHu 3a 040j4as
(“infant and follow-on formula’) moryhe camo yko/mMKko xpaHa cagp»ku < 10 Mr n1akTo3e/100 kcal .

Table 1: Threshold levels in some EU Member States for the use of the terms “lactose-free™ and
“low-lactose™ m foods other than foods for particular nutritional nses.

Country “Lactose-free” “Low lactose”

Denmark 10 mg/100 g* 1g/100 g*

Estonia 10 mg/100 g* 1 g/100 g*
Finland 10 mg/100 g* 1g/100 g*

Norway 10 mg/100 g* 1g/100 g*
Sweden 10 mg/100 g* 1g/100 g*
Germany 100 mg/100 g*
Slovenia 100 mg/100 g*
Hungary 100 mg100g or mL*
Ireland :‘* o lactose present

No galactose present

* final pro duct




Table 4. Diflerentiating characteristics between lactose intolerance and cow’s milk protein allergy.

Lactose intolerance Cow’s milk protein allergy

- Dithculty in lactose digestion and , _ . ,
Definition ' Allergic reaction to one or more cows' milk proteins,

absorption.

More common in adults; there is a
Age of onset  natural tendency to develop Ll inthe  More common in children, especially infants,
ageing process.

Diarrhea, cramping, abdominal o , _ o L
P Vomiting, cramping, abdominal pain, constipation, bloody stools, growth deficiency,

gastroesophageal reflux, dermatitis, asthma, rhinitis. May appear minutes or days after the
ingestion of milk or dairy.

Clinical distension, nausea, bloatedness. May

condition appear minutes or hours after ingesting
food with lactose.

It can evolve as temporary or
Prognosis permanent. Most people with LI tolerate  50% of cases evolve into being cured by 12 months of age, and 90% by 3 years of age.
small amounts of lactose.

hource: Tumas & Cardeso [ 3008).




The Evolution of Lactose Tolerance in Dairying Populations

Oxford Handbooks Online

The Evolution of Lactose Tolerance in Dairying
Populations &

Pascale Gerbault, Catherine Walker, Katherine Brown, Ekaterina Yonova-
Doing, and Mark G. Thomas

The Oxford Handbook of the Archaeology of Diet
Edited by Julia Lee-Thorp and M. Anne Katzenberg

Subject: Archaeology, Scientific Archasology, Prehistoric Archaeology
Online Publication Date: Ang 2017 DOI: 101093 /oxfordhb/@ 7801 99594013.013.12

Abstract and Keywords

Among the biocultural innovations associated with the Neolithic, dairying and the
evolution of lactose tolerance is the most studied. Expression of the enzyme lactase,
which digests the milk sugar lactose, decreases after weaning in mammals, including
most humans. However, some humans express lactase throughout adulthood—a trait
known as lactase persistence (LP). Striking observations about LP evolution include: (i) a
strong correlation between LP frequency and a history of herding and dairying; (ii)
genetic patterns indicating LP-associated variants have increased in frequency through
natural selection; (iii) two of these variants have been experimentally shown to affect
lactase expression in adults; and (iv) archaeological and ancient DNA data indicate
dairying pre-dated the rise of LP-associated variants. This chapter reviews the biclogy
and archaeology of LP, examines some of the hypotheses formulated to explain its
distribution, and outlines how simulation modelling has contributed to our understanding
of its evolution.

Keywords: lactase persistence, genetic adaptation, dietary transition, Neolithic, milk

Article

Dairying, diseasesand the evolution of
lactase persistencein Europe

https;//doi.org/10.1038/541586-022-05010-7  In Furopean and many African, Middle Eastern and southern Asian populations,

Received: 20 January 2021 lactase persistence (LP)is the most strongly selected monogenic trait to have evolved

Aocepted:22 June 2022 overthe past 10,000 years'. Althoughthe election of LP and the consumption

of prehistoric milk must be linked, considerable uncertainty remains concerning their

spatiotemporal configuration and specific interactions™, Here we provide detailed

¥ Check for updates distributions of milk exploitation across Europe over the past 9,000 years using
around 7,000 pottery fat residues from more than 550 archaeological sites. European
milk use waswidespread from the Neolithic period onwards but varied spatially and
temporallyinintensity. Notably, LP selection varying with levels of prehistoric milk
exploitationisno better at explaining LP allele frequency trajectories than uniform
selection since the Neolithic period. In the UK Biobank* cohort of 500,000
contemporary Europeans, LP genotype was only weakly associated with milk
consumption and did not show consistent associations withimproved fitness or
healthindicators. This suggeststhat other reasons for the beneficial effects of LP
should be considered forits rapid frequency increase. We propose that
[actase non-persistent individuals consumed milk when it became available but,
under conditions of famine and/or increased pathogen exposure, this was
disadvantageous, driving LP selectionin prehistoric Europe. Comparison of model
likelihoods indicates that population fluctuations, settlement density and wild animal
exploitation-proxies for these drivers-provide better explanations of LP selection
than the extent of milk exploitation, These findings offer new perspectives on
prehistoricmilk exploitation and LP evolution.

Published online: 27 July 2022




gene-culture coevolutionary model where lactase persistence is only favoured in cultures practlcmg dairying, and
dairying is more favoured in lactase persistent populat|ons

Evwolution of lactase persistence P. Gerbault er al. 865

¥y Ul L

Figure 28.1 Distribution of the five genetic variants
that have been shown to be associated with LP and
to affect lactase expression in vitro. Pie chart radii
are proportional to sample sizes. Population and
allele frequency information can be found at http://
www.ucl.ac.uk/mace-lab/resources/glad




XUMOTE3E

» 1. LACTASE-PHLORIZIN HYDROLASE (LPH)
. 2.,,PATHOGEN_—FREE'LIQUID“ A

. 3.LP—PROTECTION AGAINST MALARIA

= 4. CALCIUM ASSIMILATION HYPOTHESIS

= increase c_irculatin% insulin-like growth factor | (IGF-1) - fitness advantages of IGF-1
acting to increase body size and lower age of sexual maturation

- = CRISIS MECHANISMS
= CHRONIC MECHANISMS



RESEARCH

Lactase persistence genotypes and malaria
susceptibility in Fulani of Mali

Maiga™', Marita Troy

Conclusions

Plasmodium falciparum parasitaemia in asymptomatic Fulani is more common in individuals with lactase
non-persistence genotypes, but this difference is not statistically significant. The potential

immunoprotective properties of dietary cow milk as a reason for the partial malaria resistance of Fulani warrant
further investigation.
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