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Vieillissement du systeme immunitaire
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Age

Changes in life expectancy at birth

From 1740 to 2004 Some estimates for the years to come ...
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Patients (%)

Problem: the quality of life

Increased number of chronic disorders with age
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Role of inflammation ... immune system...?



OLDER PEOPLE
Vulnerability to malignant and emerging infectious diseases
and reduced vaccine efficacy
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Role of ageing related immune alterations?



What is "Immunosenescence" / immune ageing?

= Alteration of the immune system competence with time / age

Immune ageing # Cellular senescence

DNA damage
Chromatin instability

Short/dysfunctional telomeres
) j s (replicative senescence) — )

Stress signals
(oxidative damage, culture shock)

Normal cell Irreversible arrest of cell proliferation
Oncogenes (oncogene- (senescence)

induced senescence)
Tumour suppressor mechanism

=> |mmune ageing
= Changes of quantity, distribution, phenotype and function of cells (and
organs) of the immune system associated to advanced age
=> Biological age



Immunocompetent cells
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IMMEDIATE ACTION DELAYED ACTION, MEMORY

=>ALL CELLS OF THE IMMUNE SYSTEM ARE EFFECTED WITH AGE!



Immune alterations associated with age

Hematopoietic
progenitors
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Vaccine immune response

A. Ciabattini et al. Seminars in Immunology 40 (2018) 83-94




Consequences of ageing on immune responsiveness
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Consequences of ageing on immune responsiveness

@Activation of APCs and draining to DLN @ T and B cell priming in the DLN

Vaccine or Virus
(antigen + PRR ligands)

g

™Y @4

[ @S »

e ® | hl
eo‘( Y

Ao/

N>

1] ]HHH[IIN IIHHI JULK Immﬂﬂﬂﬂﬂl[ﬂﬂﬂ Illl)[lﬂﬂﬂll

Inflammed
® tissue
)

N Local inflammatory / innate response
=> Lower danger signal

i Migration to and from infectious site
=> Fewer/slower recruited immune cells

i Function of antigen presenting cells
" => Impaired antigen presentation
]

APCs take antigen to the lymph node

Lymph node

Thymic involution and bone marrow failure
=> Lower production of naive T & B cells

Altered responsiveness and repertoire of naive cells
=> Suboptimal priming of cellular immune responses

- Lower ability to switch and somatic hypermutation
=> Lower antibody titers and affinity
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=> Delayed and reduced duration of humoral
immune response

=> Less functional effector memory T cells

- Accumulation of oligoclonal memory populations
=> Change in homeostasis and cell survival

=> Reduced protection




Reduced naive CD8* T cell priming efficacy in older people

In vitro priming of antigen specific CD8+ T cell in older (>70y) vs middle aged people
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100 P=0.0002
2
@
(_%:-.) 10 .'..
] °® v
O E e T L2 v
“6 ®© 1 ° vﬂv
9 "CI_)‘ : "Vvvvvv
o~ + )
SO IR 11 5
W1 YvyyVY
'V
v Y
0.01 - \AS
Mid old
=> Quantitative reduction
07 r=043
§ 4| P=0003 .
- v v
8 30 v
(6] v v
[
% 20 v' _— v
T vy or
3 ] vy 'Y v Wy
S o v vy ¥ Y yvy

0.01 0.1 1 10
% of CD8+ ELA tetramer+ cells

Cytotoxic factors

(Granzyme B, Perforin, T-bet)

i _ *k
§ 100
s
g °e
5 607 °
P °
% 401 .o
° v
% 20{ & v
v
& &,
15} 0_#

Mid Old

Perforin expression (%)

100 +

80

60

40

20

5
'/AH > 'D 4 P '.‘ .\
N

*k 100+ ok
S
s 80-
Ke)
2 60
.
& vY X401 e,y
® -+
§, o
L = | ®ee
Mid Old Mid Old

=> Qualitative reduction (functional capacity)
of CD8+ T cell priming efficacy

=> Reduced de novo T responsiveness
with old age

Briceno et al, Aging Cell. 2016



Hyper-Inflammatory status with advanced age

* Increase in serum or tissue levels of inflammatory cytokines with age:
IL-6, IL-1b, TNF, PGE2, acute phase proteins
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=> |ncreased risk and severity of inflammatory diseases

= Inflamm-ageing



Healthy ageing: the right inflammatory balance

pro-inflammatory
agents

coagulation
factors
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Franceschi C. and colleagues

Causes of inflammation
«  Comorbidities

«  Persistent viral infections
+ Senescent cells (SASP)

«  Gut dysbiosis

Younge

| Gutinflammation

T Short chain fatty acids
T Microbial diversity

T Bile acids

T Beneficial microbes

T Gutinflammation

L Short chain fatty acids
| Microbial diversity

| Bile acids

| Beneficial microbes




How to improve immunity in older people?

Anti-aging medicine...
- e.g. extract / inducer of telomerase

- Resveratrol (Red wine) iif
- Caloric restriction

Caution

+ Meditation...

+ Physical activity

Adapted from www.thelancet.com/infection 2024 https://doi.org/10.1016/S1473-3099(24)00497-3



