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Tools for Handling Infectious Diseases

Non-VACCINE IMMU METHODS

Adapted From: Dijk et al., 2018
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Avian Immunology: Systemic & Local Immunity
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Avian Immunology: Innate & Adaptive Immunity
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Adaptive Immune Responses
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Humoral Immune Responses

Adapted From: Abbas et al., 2018
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Mucosal (Local) Immunology
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The Evolution of Innate & Adaptive Immunity
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Chicken Embryonic Immune Responses
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Yolk Sac Tissue: Multifunctional Organ

Yolk Sac tissue
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Adapted From: Wong & Uni, 2021 Erythropoiesis
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Transfer of Maternal Ig to Offspring

@tol stage — mother to embryo immunoglobulin transport \
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Adapted From: Dijk et al., 2018
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o Maternal Derived Antibodies (MDA) or Passive Immunity is the naturally transfer of
antibodies from immunized breeder hens to the progeny through the eqg

o To protect young chicks against pathogens during a period (1-2 weeks and less than
4 weeks) where their immune system is not fully mature.

% IgY f
&

How MDA are transferred from the hen to the
progeny ?

1. MDA transfer from the hen to the egg
« lgG(Y) are secreted by the chicken ovarian
into the developing ova or egg yolk

« IgA and IgM are produced locally in the
magnum in the oviduct and transfer to the

albumen

IgA locally
secreted

protects the intestine

oy
IgY in the yolk .
is absorbed into P N2
the bloodstream -~ e —
Tizard. tan R. Veterinary Immunalogy. St. Louis, MO: Els Adapted From: Rauw et al., 2016
Y , 1882, 1867, 1862, 1877 by i

{Copyright & 2013, 2008, 2004, 2000, 1806, 1 2, 1877 by Saunders, an imprint of Elsevier Inc.)

IgA in albumin
ingested by chick
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How MDA are transferred from the hen to the progeny ?
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MDA transfer from the hen to the egg

MDA transfer from the egqg to the progeny
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IgG(Y):

= Are transferred from the egg yolk to the offspring via the embryonnic

circulation

= Only IgGs are able to cross the intestinal barrier through the embryonic

circulation

= The transfer starts from 7 ED and reaches its maximum rate at 17-18 ED

(3 to 4 days before hatching)

IgA and IgM in albumen are ingested by chick and protect the

intestine.
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ND IgY: Maternal - HE - DOC Serum
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The Importance of Early Feeding

>< feed

With feed:

Fat + feed gives energy

> A

proteins

W

Protein available for
development

Without feed:
Fat + protein gives energy

No protein for development

Birds need carbohydrates (feed) so protein from the yolk will be
available for development
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In Ovo Feeding & Immune System Development

Nutrients with prebiotic effects
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Embryogenesis: Layer vs Broiler Type
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Respiratory Evolution of a Chick
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Transition from chorioallantoic membrane to lung respiration

Adapted From: Avian Incubation, 2014
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Respiratory Evolution of a Chick

aqueous environment

diffusive gas exchange
aerial environment
cardiovascular convection pulmonary gas convection
multiple systemic cardio-
respiratory structures 02
during this transition

development of rhythmic breathing-related motor output recorded in vitro
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acetylcholine---excitatory GABA/glycine----excitatory glutamate------inhibitory GABA/glycine

incubation time Adapted From: Whitaker-Fornek et al., 2019
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