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Challenge of late
iImmunity in’laying
hens older than 60
weeks
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Why is there so
much interest

about immunity in

the aged laying
hens now?
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Evolution of the life cycle in laying hens

65 weeks are the new 40 weeks for laying hens
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Can the immune
system of hens
endure to such an
advanced age?




Immune system
Main lymphoid in poultry

Harderian Gland ® Birds are not
mammals, Layers

are not broilers
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The immune response

First contact

1. Physical || 2. Innate 3. Adaptive
barrier immunity immunity
= - Humoral
=y Heterophils s G a
| Memory BL
@ Naive BL

o

N ¢ ¥
Q — A

” : Plasmatic BL T

acrophage | TL CD4
................ QTL CD8+ Ig
6 Cell-mediated
NK Cells response

Complement
B-Defensines

Mucosa




The immune response

Second contact
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Communication is crucial: immunopeptides

' Interleukins . Interferons i
{1L-1B, IL-18 { IFN-a, IFN-B, IFN-A i
| IFN-y i

| IL-2, 1L-15 , IL-21
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The immune response

Not maximize but optimize for the challenge
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40 - CT

The immune response

Expression of mRNA for Th2 cytokines following
oral infection with 1000 Ascaris galli worm eggs
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Degen, Daal and Schijns 2004




The immune system d

Critical weeks

- Gut & immune system

. Muscles

- Reproductive system

. Skeleton

% Intramedullar bone

. Fat

Body weight development (%)
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Immune system in aged birds

Age-related modulation of the uterine mucosal
innate immunity in white laying hens
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Immune system in aged birds

S. Enteridis isolation after challenge (10° CFU) in
85-weeks-old laying hens with different vaccines

Non Live Live Live Non Live Live Live
vaccinated enteritidis enteritidis + enteritidis + vaccinated enteritidis enteritidis + enteritidis +
Killed Live Killed Live
enteritidis thypimurium enteritidis thypimurium

m7dpc m14 dpc

Reep 2019
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Immune system in aged blrds

ND antibody titers dlstrlbutlon from 2M Iayers
Spanish operation
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Immune system in aged birds FEN

Protection against ILT virus induced by different
vaccines program in young and old laying hens
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Mean logqo ELISA titer

Immune system in aged birds

Detection of humoral immune response to different
vaccination programs against Newcastle diseases
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Palya 2014
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The development of the immune ~ H&N
system during the first 8 weeks of
the chick's life has an effect on

acquired immunity later on.

Innate immunity is not
programmed to be inactivated in

hens older than 60 weeks.

Depending on the different
diseases and types of vaccines,
re-vaccinations may be
necessary to maintain good
specific immunity in extended
cycles
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So, why do we

observe such an
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mortality in older

hens?

®

7\
HE

INTERNATIONAL




Failures in immunity

Factors leading to iImmunosuppression

Diet -induced
Unbalanced diet
Long-term feed
restriction

Stress -induced

« Temperature
« Social
e Environmental

Toxic- induced
Mycotoxins
Pesticides
Organochlorine
compounds

Disease induced

« (Coccidia
 |BD, CAV, REO,
MD, ALV-REV
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Stress-induced immunosuppression HEN
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Inflam-agging theory in humans
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Effect of heat stress for 4 weeks on different
immunological parameters in 35-week-old hens.

10000 9 0.2
9000 8 0,18
8000 7 0,16
7000 6 0,14
6000 0,12
5000 > 0.1
4000 4 0,08
3000 3 0,06
2000 . I 2 0,04
1000 1 0,02
0 0 0
T-cell proliferation B-cell prollferatlon Total WBC count Antibody titer Heterofiles /
(cpm) ( cpm) (x 104/mm3) (SRBC IHA) Leucocytes ratio

Bl Control (23.9°C,50% RH) Cyclic (8h: 23.9°C, 50% RH; 4h: 35°C, 15% RH)  EMHeat stress (35°C, 15% RH)

Mashaly 2004



Stress-induced immunosuppression

Immune Response of laying hens exposed to 30 ppm

ammonia from week 25 to week 50
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Diet-induced immunos:
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Nutrient requirements ( Brown layer)
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Diet-induced immunosuppression

Oxidative stress
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B Selenium 0.15 mg/kg - Vit E 30 mg/kg
B Selenium 0.30 mg/kg - Vit E 30 mg/kg

Diet-induced immunosuppression

Effect of different dietary levels of vit E and Se on serum
markers related to antioxidant and immunological status
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Diet-induced immunosuppression

Effects of 8-weeks dietary Vit C supplementation
on immunity markers in 78-weeks-old laying hens

Portion of LT
30
25
20
15
10

Al
0

CD4+T cell CD8+T cell

mO0grVitC/Kg m0.25grVitC/Kg

~ lgG post-immunization with BSA

0,9
0,8

0,7
0,6
0,5
0,4
0,3
0,2
0,1
Bl
10d 14d

3d 6d

o

m05grVitC/Kg mlgrVitC/Kg

Gan 2018

NNNNNNNNNNNNN



Mycotoxins and H&N
immunosuppressive diseases
control is a prerequisite for good
Immunity at early and late

production period.

Stress of whatever origin can
exhaust the immune system.
Particular attention should be paid
to diet /egg mass imbalances.

Certain vitamins and minerals
can play a key role in lessening
the impact of oxidative stress and
other types of stress.




Longer production cycles can .=+
be achieved by laying hens but
long-lasting and protective

immunity during the whole cycle

IS required

Good management is critical to
avoid chronic stress that can
lead to an immune system
deterioration during the
production cycle.

More research on late-stage
immunity of hens is needed.
More immunological products
adapted and licensed for this
period as well.
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Thank you for your attention
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