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The enormous diversity in human immune system
>1013 MHC class | haplotypes (IMGT-HLA)
107-1015 different T-cell receptors 4  Immune Response

1012 B-cell clonotypes in each individual

10 linear epitopes composed of nine amino/acids

>>10% conformational epitopes
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Gonadal Steroids and the Immune Response

Lymphocytes and myeloid cells express ERs and AR

Oestrogen and testosterone directly modulate the function
of cells involved in the immune response
U Modulate lymphoid and myeloid cell differentiation
U Cytokine production
U Helper T-cell polarization
U Nitric oxide production
U MHC class Il expression
U APC recruitment and function Bebo et al. (1999)
J Immunol 162: 35

Komi and Lassila (2000)
Blood 95: 2875



Components of the Immune System

Complex
Gonadal Steroids Influence Immune Response

Simple



Innate or Natural Immune System

Recognises structures specific for microbes

Effector cells : Monocytes, Macrophages, Granulocytes, Dendritic cells & NK cells

Produces cytokines to enhance non-specific as well as specific immune responses

Acquired or Adaptive Immune System

B IymphOCyteS T |ymph%es
CDA4+ cells - T helper CD8+ or Tc/Ts cells
@ K@ @
help other immune cells cytotoxic/suppressor

lg-production cytokines



= pathogens Antigen Presentation
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Regulation of antigen presentation

Is a key control point for the cytokines J

Induction or suppression CMIR

of adaptive immune responses



Oestrogen and Antigen Presentation
x Experimental Auto-immune Encephalomyelitis

x Multiple Sclerosis



Antigen Presentation

Experimental Autoimmune Encephalomyelitis (EAE)

U a mouse model of multiple sclerosis (MS)
U develops by the induction of myelin basic protein
U a mouse model of multiple sclerosis (MS)

(MBP)—specific T cells YJVitg]e a ;rppgyl%eerirga@;’g%%f myelin basic

vel

cytokine profile that mediaﬁﬁﬁ}iﬁﬁ%@f@ﬂgﬁgg pr'fﬁ‘l’!tt?]:t

mediate spinal cord injury

Pretreatment of mice with oestradiol significantly reduced
V DC numbers in the brain
V' Number of DC-producing TNFa and IFNg

V DCO6s ability to pispedlehadllsant



: y Antigen Presentation
Multiple Sclerosis
More prevalent in women
Symptoms improve during pregnancy

Symptoms may worsen in the post-partum period

CNS antigen-specific CD4+ TH1 cells secrete the

pro-inflammatory cytokines IFNg, TNFa and IL-12

active disease pro-inflammatory cytokines
TH1

Correlates with

CD4* T cells
remission production
ERae I ¢ E2 levels: anti-inflammatory cytokines
: TH2

Shift to Correale et al. (1998) J Immunol 161: 3365

TH2 CytOkines Gilmore et al. (1997) J Immunol 158: 446
Gilmore et al. (2004) J Neurol Sci 224: 69



Components of the Immune System

Immune Responses and Degenerative Disorders

Bone resorption
Atherosclerosis and plaque instability
Neuro-inflammatory disorders
Effect of progestogens and progestins on
Immunity of the female reproductive tract (FRT)
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Oestrogen deficiency augments bone loss



Activated T-cells are key regulators of osteoclast formation

+

RANK

+

osteoclastogenesis

+

TGF

T-cell

activation




