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AUTOIMMUNITÉ

Horror autotoxicus ! 

Paul Ehrlich was undoubtedly one of the geniuses of his time. He could well be regarded as the father of haemoatology, 
immunology, chemotherapy and pharmacology, and is particularly remembered for the first effective cure for syphilis. He 
was the first to relate chemical structure with function successfully. He shared the 1908 Nobel Prize for physiology or 
medicine with Elya Mechnikov. Among medical scientists of his generation Ehrlich was probably the most original, 
stimulating, and successful. The fruitfulness of his concepts initiated advances in all fields of biomedical research to 
which they were applied. Hematology became a recognized discipline through his pioneering studies of dye reactions on 
red and white blood cells. 

Paul Ehrlich
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Une maladie autoimmune ?

 Auto-anticorps

 Association HLA

 Modèles animaux

 Absence d’autre cause ?

 Histologie ?

 Efficacité des traitements ?



MAI spécifiques d’organes:
•glandes endocrines: thyroïdites, maladie de Basedow, maladie 
d’Addison
diabète insulino-dépendant (type 1)
•tractus gastro-intestinal : anémie de Biermer, 
•rein: syndrome de Goodpasture
•muscle: myasthénie, myosites, 
•oeil: ophtalmie sympathique, uvéite
•peau: pemphigus, pemphigoïde bulleuse, vitiligo, psoriasis
•système nerveux: Guillain-Barré, sclérose en plaque
•foie: hépatites aiguës, hépatites chroniques actives, cirrhose 
biliaire primitive
•Anémies hémolytiques, leucopénies, thrombopénies auto-
immunes

MAI non spécifiques d’organes:
•Lupus érythémateux systémique
•Polyarthrite rhumatoïde
•Syndrome de Sjögren
•Sclérodermie
•Myosites
•Vascularites

I. Classification des maladies autoimmunes



Système immunitaire adaptatif

 Maladie autoimmune

Système immunitaire inné

 Maladie autoinflammatoire



CLASSIFICATION:  AUTOIMMUNE DISEASES (AD) : 6-7%
Clinico-pathology 

Systemic AD : LED, Sjogren, Scleroderma, RA

Dermatomyositis, Polymyositis

Organ / tissue specific

Endocrinology: TID, Hashimoto’s,  

Thyroiditis  Addison  

Gastro enterology :Coeliac Diseases , 

Crohn,  

Dermatology Pemphigus 

vulgaris, Vitiligo

Haematology: HA, TIP

Neurology: Myasthenia

Physiopthaological Continuum 

Mc Gonagle Plus One 2006



Modèles expérimentaux de MAI

Modèle animal Équivalent humain Antigène inducteur  

Maladies autoimmunes spontanées

Souris diabétique non obèse 
(NOD)

Diabète sucré

insulinodépendant

inconnu

Souris F1 (NZBXNZW) Lupus érythémateux

disséminé

inconnu

Poulet souche obèse Thyroïdite d’Hashimoto Thyroglobuline

Souris SKG PR

Maladies autoimmunes induites expérimentalement

Myasthénie

autoimmune expérimentale

Myasthénie récepteur de l’acétylcholine

Encéphalomyélite autoimmune 
expérimentale

Sclérose en plaque protéine basique de la myéline

Thyroïdite autoimmune 
expérimentale

Thyroïdite d’Hashimoto thyroglobuline

Arthrite autoimmune Polyarthrite rhumatoïde M. tuberculosis (protéoglycanes)



Rioux J.D. et coll, Nature, 2005

II. Facteurs favorisant les MAI :



Shoenfeld, J Autoimm 2012



Wanstrat et coll, Nature Immunology, 2001

Rupture de tolérance

Maladie autoimmune

II. Facteurs favorisant les MAI :



Genetic susceptibility

IFNα

Autoimmune disease: a multistep process



II. Facteurs favorisant les MAI :

A. Facteurs génétiques :

• Maladies autoimmunes monogéniques :

 Défaut du gène AIRE :  APECED (polyendocrinopathie) 
défaut de tolérance centrale des LT

 Mutation du gène Foxp3 : syndrome IPEX 
(polyendocrinopathie, liée à l’X)  défaut de production de 
LTreg  défaut de tolérance périphérique

 Mutation de Fas : syndrome ALPS (syndrome 
lymphoprolifératif auto-immun)  défaut d’apoptose



II. Facteurs favorisant les MAI :

A. Facteurs génétiques :

• Maladies autoimmunes polygéniques : gènes en 
cause très nombreux → peu d’intérêt en clinique

 Gènes du CMH (ex : HLA-B27 associé à 
spondylarthrite ankylosante)
 Autres gènes : ex du LUPUS :

• Clairance des complexes immuns
• Immunité innée (TLR, IFN I)
• Transduction du signal lors de
l’activation des cellules immunitaires



B. Facteurs environnementaux :

• Facteurs hormonaux

• Facteurs médicamenteux (Ex : anti-TNF et lupus)

• Facteurs infectieux :

Mimétisme moléculaire

Münz C, Nat. Rev. Immunol., 2009, 9, 246-258

Nature Reviews | Immunology
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Figure 2 | Mechanisms of infection-induced autoimmunity. A | Autoreactive T cells 

can be activated through a mechanism of molecular mimicry that involves crossreactive 

recognition of a viral antigen that has similarity to self antigen. Ba | Microbial infection 

stimulates Toll-like receptors (TLRs) and other pattern-recognition receptors on 

antigen-presenting cells (APCs), leading to the production of pro-inflammatory mediators, 

which in turn can lead to tissue damage. Bb | Self antigen that is released from damaged 

tissue can be taken up by activated APCs, processed and presented to autoreactive T cells 

(concomitant with presentation of virus antigen to virus-specific T cells) in a process known 

as bystander activation. Alternatively, an infection can lead to microbial superantigen-

induced activation of a subset of T cells, some of which could be specific for self antigen.  

Bc | Further tissue destruction by activated T cells and inflammatory mediators causes  

the release of more self antigen from tissues. Bd | The T-cell response can then spread to 

involve T cells specific for other self antigens in a process known as epitope spreading. 

PAMP,  pathogen-associated molecular pattern; TCR, T-cell receptor.

ensue that are directed against the organ expressing the 

transgenic protein18–21. These approaches, although clearly 

artificial, indicate that T cells specific for a self antigen 

can become activated by infection with a microorganism 

that contains an identical antigen and provides the neces-

sary innate immune signals to cause overt autoimmune 

disease. Even when the transgene-expressed antigen is 

also expressed in the thymus, so that normal mechanisms 

of negative selection significantly reduce the number of 

high-affinity T cells that are specific for the antigen, infec-

tion eventually results in autoimmunity20. These experi-

ments indicate that even T cells that have low affinity for a 

self antigen and have escaped negative selection, as would 

be the case for many self-antigen-specific responses,  

can be activated through molecular mimicry with a 

microbial antigen and can cause disease.

This mechanism of molecular identity is involved 

in the TMEV-IDD model of multiple sclerosis, a severe 

rapid-onset demyelinating disease of the CNS that is 

induced by intracerebral or peripheral infection with 

TMEV that has been engineered to express the immu-

nodominant self epitope from myelin proteolipid protein 

(PLP) peptide 139–151 (PLP
139–151

)22. Several bacterial and 

viral peptides that mimic PLP
139–151

 have been identified23, 

and these have been used in models that more directly 

address the possibility that autoimmune disease could be 

induced by molecular mimicry. TMEV can be engineered 

to express peptides derived from Haemophilus influen-

zae (which shares 6 of 13 amino acids with PLP
139–151

) or 

murine hepatitis virus (which shares only 3 of 13 amino 

acids with PLP
139–151

) that mimic PLP
139–151

. Infection with 

such engineered TMEV induces a rapid-onset, severe 

demyelinating disease that is similar to that induced by 

infection with TMEV that expresses PLP
139–151

 itself 22,24. 

The H. influenzae peptide mimic of PLP
139–151

 can also 

be generated and presented when the recombinant 

TMEV contains larger portions of the bacterial protein 

that include the native flanking sequences of the peptide, 

which further supports the potential role for molecular 

mimicry in a natural infection25. 

Importantly to human disease, bacterial peptide 

mimics of the myelin basic protein (MBP) epitope 

85–99 (MBP
85–99

) derived from different pathogens, 

such as Mycobacterium tuberculosis, Bacillus subtilis and 

Staphylococcus aureus, induce demyelinating disease in 

mice that transgenically express a human MBP
85–99

-specific 

TCR and an HLA class II molecule that can present the 

peptide26. Molecular mimicry was also shown to be 

involved in a model of diabetes in which lymphocytic 

choriomeningitis virus (LCMV) nucleoprotein (NP) was 

expressed under the control of the rat insulin promoter 

(RIP). Infection with Pichinde virus, which contains an 

epitope that is similar to a subdominant epitope in LCMV 

NP, accelerated autoimmune disease that had already been 

established by previous infection with LCMV13. HSV-

induced stromal keratitis has been shown to be mediated 

by corneal-antigen-specific T-cell responses induced fol-

lowing corneal infection with HSV10, and, in this naturally 

occurring autoimmune disease model, molecular mim-

icry occurred in the absence of genetic manipulation10. 

However, a subsequent study questioned the involvement 

of T-cell-mediated molecular mimicry in HSV-induced 

stromal keratitis, as the disease could be induced in mice 

in the absence of T-cell responses against HSV11. In this 

setting, it is possible that a failure to control the virus 

caused keratitis through pathogen-induced immuno-

pathology. Therefore, given that different model systems, 
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Figure 2 | Mechanisms of infection-induced autoimmunity. A | Autoreactive T cells 

can be activated through a mechanism of molecular mimicry that involves crossreactive 

recognition of a viral antigen that has similarity to self antigen. Ba | Microbial infection 

stimulates Toll-like receptors (TLRs) and other pattern-recognition receptors on 

antigen-presenting cells (APCs), leading to the production of pro-inflammatory mediators, 

which in turn can lead to tissue damage. Bb | Self antigen that is released from damaged 

tissue can be taken up by activated APCs, processed and presented to autoreactive T cells 

(concomitant with presentation of virus antigen to virus-specific T cells) in a process known 

as bystander activation. Alternatively, an infection can lead to microbial superantigen-

induced activation of a subset of T cells, some of which could be specific for self antigen.  

Bc | Further tissue destruction by activated T cells and inflammatory mediators causes  

the release of more self antigen from tissues. Bd | The T-cell response can then spread to 

involve T cells specific for other self antigens in a process known as epitope spreading. 

PAMP,  pathogen-associated molecular pattern; TCR, T-cell receptor.

ensue that are directed against the organ expressing the 

transgenic protein18–21. These approaches, although clearly 

artificial, indicate that T cells specific for a self antigen 

can become activated by infection with a microorganism 

that contains an identical antigen and provides the neces-

sary innate immune signals to cause overt autoimmune 

disease. Even when the transgene-expressed antigen is 

also expressed in the thymus, so that normal mechanisms 

of negative selection significantly reduce the number of 

high-affinity T cells that are specific for the antigen, infec-

tion eventually results in autoimmunity20. These experi-

ments indicate that even T cells that have low affinity for a 

self antigen and have escaped negative selection, as would 

be the case for many self-antigen-specific responses,  

can be activated through molecular mimicry with a 

microbial antigen and can cause disease.

This mechanism of molecular identity is involved 

in the TMEV-IDD model of multiple sclerosis, a severe 

rapid-onset demyelinating disease of the CNS that is 

induced by intracerebral or peripheral infection with 

TMEV that has been engineered to express the immu-

nodominant self epitope from myelin proteolipid protein 

(PLP) peptide 139–151 (PLP
139–151

)22. Several bacterial and 

viral peptides that mimic PLP
139–151

 have been identified23, 

and these have been used in models that more directly 

address the possibility that autoimmune disease could be 

induced by molecular mimicry. TMEV can be engineered 

to express peptides derived from Haemophilus influen-

zae (which shares 6 of 13 amino acids with PLP
139–151

) or 

murine hepatitis virus (which shares only 3 of 13 amino 

acids with PLP
139–151

) that mimic PLP
139–151

. Infection with 

such engineered TMEV induces a rapid-onset, severe 

demyelinating disease that is similar to that induced by 

infection with TMEV that expresses PLP
139–151

 itself 22,24. 

The H. influenzae peptide mimic of PLP
139–151

 can also 

be generated and presented when the recombinant 

TMEV contains larger portions of the bacterial protein 

that include the native flanking sequences of the peptide, 

which further supports the potential role for molecular 

mimicry in a natural infection25. 

Importantly to human disease, bacterial peptide 

mimics of the myelin basic protein (MBP) epitope 

85–99 (MBP
85–99

) derived from different pathogens, 

such as Mycobacterium tuberculosis, Bacillus subtilis and 

Staphylococcus aureus, induce demyelinating disease in 

mice that transgenically express a human MBP
85–99

-specific 

TCR and an HLA class II molecule that can present the 

peptide26. Molecular mimicry was also shown to be 

involved in a model of diabetes in which lymphocytic 

choriomeningitis virus (LCMV) nucleoprotein (NP) was 

expressed under the control of the rat insulin promoter 

(RIP). Infection with Pichinde virus, which contains an 

epitope that is similar to a subdominant epitope in LCMV 

NP, accelerated autoimmune disease that had already been 

established by previous infection with LCMV13. HSV-

induced stromal keratitis has been shown to be mediated 

by corneal-antigen-specific T-cell responses induced fol-

lowing corneal infection with HSV10, and, in this naturally 

occurring autoimmune disease model, molecular mim-

icry occurred in the absence of genetic manipulation10. 

However, a subsequent study questioned the involvement 

of T-cell-mediated molecular mimicry in HSV-induced 

stromal keratitis, as the disease could be induced in mice 

in the absence of T-cell responses against HSV11. In this 

setting, it is possible that a failure to control the virus 

caused keratitis through pathogen-induced immuno-

pathology. Therefore, given that different model systems, 
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B. Facteurs environnementaux :

• Facteurs infectieux :

Stimulation des TLRs (et autres PRRs dans un contexte infectieux donc 
inflammatoire (activation « bystander » (spectatrice))

Münz C, Nat. Rev. Immunol., 2009, 9, 246-258

Nature Reviews | Immunology
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Figure 2 | Mechanisms of infection-induced autoimmunity. A | Autoreactive T cells 

can be activated through a mechanism of molecular mimicry that involves crossreactive 

recognition of a viral antigen that has similarity to self antigen. Ba | Microbial infection 

stimulates Toll-like receptors (TLRs) and other pattern-recognition receptors on 

antigen-presenting cells (APCs), leading to the production of pro-inflammatory mediators, 

which in turn can lead to tissue damage. Bb | Self antigen that is released from damaged 

tissue can be taken up by activated APCs, processed and presented to autoreactive T cells 

(concomitant with presentation of virus antigen to virus-specific T cells) in a process known 

as bystander activation. Alternatively, an infection can lead to microbial superantigen-

induced activation of a subset of T cells, some of which could be specific for self antigen.  

Bc | Further tissue destruction by activated T cells and inflammatory mediators causes  

the release of more self antigen from tissues. Bd | The T-cell response can then spread to 

involve T cells specific for other self antigens in a process known as epitope spreading. 

PAMP,  pathogen-associated molecular pattern; TCR, T-cell receptor.

ensue that are directed against the organ expressing the 

transgenic protein18–21. These approaches, although clearly 

artificial, indicate that T cells specific for a self antigen 

can become activated by infection with a microorganism 

that contains an identical antigen and provides the neces-

sary innate immune signals to cause overt autoimmune 

disease. Even when the transgene-expressed antigen is 

also expressed in the thymus, so that normal mechanisms 

of negative selection significantly reduce the number of 

high-affinity T cells that are specific for the antigen, infec-

tion eventually results in autoimmunity20. These experi-

ments indicate that even T cells that have low affinity for a 

self antigen and have escaped negative selection, as would 

be the case for many self-antigen-specific responses,  

can be activated through molecular mimicry with a 

microbial antigen and can cause disease.

This mechanism of molecular identity is involved 

in the TMEV-IDD model of multiple sclerosis, a severe 

rapid-onset demyelinating disease of the CNS that is 

induced by intracerebral or peripheral infection with 

TMEV that has been engineered to express the immu-

nodominant self epitope from myelin proteolipid protein 

(PLP) peptide 139–151 (PLP
139–151

)22. Several bacterial and 

viral peptides that mimic PLP
139–151

 have been identified23, 

and these have been used in models that more directly 

address the possibility that autoimmune disease could be 

induced by molecular mimicry. TMEV can be engineered 

to express peptides derived from Haemophilus influen-

zae (which shares 6 of 13 amino acids with PLP
139–151

) or 

murine hepatitis virus (which shares only 3 of 13 amino 

acids with PLP
139–151

) that mimic PLP
139–151

. Infection with 

such engineered TMEV induces a rapid-onset, severe 

demyelinating disease that is similar to that induced by 

infection with TMEV that expresses PLP
139–151

 itself 22,24. 

The H. influenzae peptide mimic of PLP
139–151

 can also 

be generated and presented when the recombinant 

TMEV contains larger portions of the bacterial protein 

that include the native flanking sequences of the peptide, 

which further supports the potential role for molecular 

mimicry in a natural infection25. 

Importantly to human disease, bacterial peptide 

mimics of the myelin basic protein (MBP) epitope 

85–99 (MBP
85–99

) derived from different pathogens, 

such as Mycobacterium tuberculosis, Bacillus subtilis and 

Staphylococcus aureus, induce demyelinating disease in 

mice that transgenically express a human MBP
85–99

-specific 

TCR and an HLA class II molecule that can present the 

peptide26. Molecular mimicry was also shown to be 

involved in a model of diabetes in which lymphocytic 

choriomeningitis virus (LCMV) nucleoprotein (NP) was 

expressed under the control of the rat insulin promoter 

(RIP). Infection with Pichinde virus, which contains an 

epitope that is similar to a subdominant epitope in LCMV 

NP, accelerated autoimmune disease that had already been 

established by previous infection with LCMV13. HSV-

induced stromal keratitis has been shown to be mediated 

by corneal-antigen-specific T-cell responses induced fol-

lowing corneal infection with HSV10, and, in this naturally 

occurring autoimmune disease model, molecular mim-

icry occurred in the absence of genetic manipulation10. 

However, a subsequent study questioned the involvement 

of T-cell-mediated molecular mimicry in HSV-induced 

stromal keratitis, as the disease could be induced in mice 

in the absence of T-cell responses against HSV11. In this 

setting, it is possible that a failure to control the virus 

caused keratitis through pathogen-induced immuno-

pathology. Therefore, given that different model systems, 

REVIEWS

248 | APRI L 2009 | VOLUM E 9  www.nature.com/reviews/ immunol

Nature Reviews | Immunology

TCR

Virus-specific 
CD4+ T cell

Virus-specific 
CD4+ T cell

Autoreactive 
CD4+ T cell

Autoreactive 
CD4+ T cell

Autoreactive 
CD4+ T cell

Viral
antigen

MHC 
class II

Self antigen

APC

APC

Virus

Viral antigen
with similarity 
to self antigen

A

Ba b

c d

Cytokines and other 
inflammatory molecules

Tissue
damage

Tissue cell

APC

Inflammatory 
mediators

Tissue 
cell

TLR

Viral PAMP

Superantigen

Virus-specific 
CD4+ T cell

Autoreactive 
CD4+ T cell

APC APC

T cell specific
for ‘new’
self antigen

‘New’
self antigen

Tissue damage Epitope spreading

Bystander
activation

Figure 2 | Mechanisms of infection-induced autoimmunity. A | Autoreactive T cells 

can be activated through a mechanism of molecular mimicry that involves crossreactive 

recognition of a viral antigen that has similarity to self antigen. Ba | Microbial infection 

stimulates Toll-like receptors (TLRs) and other pattern-recognition receptors on 

antigen-presenting cells (APCs), leading to the production of pro-inflammatory mediators, 

which in turn can lead to tissue damage. Bb | Self antigen that is released from damaged 

tissue can be taken up by activated APCs, processed and presented to autoreactive T cells 

(concomitant with presentation of virus antigen to virus-specific T cells) in a process known 

as bystander activation. Alternatively, an infection can lead to microbial superantigen-

induced activation of a subset of T cells, some of which could be specific for self antigen.  

Bc | Further tissue destruction by activated T cells and inflammatory mediators causes  

the release of more self antigen from tissues. Bd | The T-cell response can then spread to 

involve T cells specific for other self antigens in a process known as epitope spreading. 

PAMP,  pathogen-associated molecular pattern; TCR, T-cell receptor.

ensue that are directed against the organ expressing the 

transgenic protein18–21. These approaches, although clearly 

artificial, indicate that T cells specific for a self antigen 

can become activated by infection with a microorganism 

that contains an identical antigen and provides the neces-

sary innate immune signals to cause overt autoimmune 

disease. Even when the transgene-expressed antigen is 

also expressed in the thymus, so that normal mechanisms 

of negative selection significantly reduce the number of 

high-affinity T cells that are specific for the antigen, infec-

tion eventually results in autoimmunity20. These experi-

ments indicate that even T cells that have low affinity for a 

self antigen and have escaped negative selection, as would 

be the case for many self-antigen-specific responses,  

can be activated through molecular mimicry with a 

microbial antigen and can cause disease.

This mechanism of molecular identity is involved 

in the TMEV-IDD model of multiple sclerosis, a severe 

rapid-onset demyelinating disease of the CNS that is 

induced by intracerebral or peripheral infection with 

TMEV that has been engineered to express the immu-

nodominant self epitope from myelin proteolipid protein 

(PLP) peptide 139–151 (PLP
139–151

)22. Several bacterial and 

viral peptides that mimic PLP
139–151

 have been identified23, 

and these have been used in models that more directly 

address the possibility that autoimmune disease could be 

induced by molecular mimicry. TMEV can be engineered 

to express peptides derived from Haemophilus influen-

zae (which shares 6 of 13 amino acids with PLP
139–151

) or 

murine hepatitis virus (which shares only 3 of 13 amino 

acids with PLP
139–151

) that mimic PLP
139–151

. Infection with 

such engineered TMEV induces a rapid-onset, severe 

demyelinating disease that is similar to that induced by 

infection with TMEV that expresses PLP
139–151

 itself 22,24. 

The H. influenzae peptide mimic of PLP
139–151

 can also 

be generated and presented when the recombinant 

TMEV contains larger portions of the bacterial protein 

that include the native flanking sequences of the peptide, 

which further supports the potential role for molecular 

mimicry in a natural infection25. 

Importantly to human disease, bacterial peptide 

mimics of the myelin basic protein (MBP) epitope 

85–99 (MBP
85–99

) derived from different pathogens, 

such as Mycobacterium tuberculosis, Bacillus subtilis and 

Staphylococcus aureus, induce demyelinating disease in 

mice that transgenically express a human MBP
85–99

-specific 

TCR and an HLA class II molecule that can present the 

peptide26. Molecular mimicry was also shown to be 

involved in a model of diabetes in which lymphocytic 

choriomeningitis virus (LCMV) nucleoprotein (NP) was 

expressed under the control of the rat insulin promoter 

(RIP). Infection with Pichinde virus, which contains an 

epitope that is similar to a subdominant epitope in LCMV 

NP, accelerated autoimmune disease that had already been 

established by previous infection with LCMV13. HSV-

induced stromal keratitis has been shown to be mediated 

by corneal-antigen-specific T-cell responses induced fol-

lowing corneal infection with HSV10, and, in this naturally 

occurring autoimmune disease model, molecular mim-

icry occurred in the absence of genetic manipulation10. 

However, a subsequent study questioned the involvement 

of T-cell-mediated molecular mimicry in HSV-induced 

stromal keratitis, as the disease could be induced in mice 

in the absence of T-cell responses against HSV11. In this 

setting, it is possible that a failure to control the virus 

caused keratitis through pathogen-induced immuno-

pathology. Therefore, given that different model systems, 

REVIEWS

248 | APRIL 2009 | VOLUM E 9  www.nature.com/reviews/ immunol



III. Mécanismes effecteurs :

• Parfois la MAI peut être transférée d’un individu malade à un 
individu sain : ex : transfert de sérum (autoAC) ou de cellules T 
autoréactives

Quizz: exemple dans l’espèce humaine ?

C’est sur eux qu’on peut agir ! 



III. Mécanismes effecteurs :

• Les mécanismes effecteurs sont classés selon la classification 
des réactions d’hypersensibilité (HS II, III, IV)

• Dans beaucoup de MAI, plusieurs mécanismes effecteurs sont 
associés :

• ex : dans la PR et le diabète de type 1, initialement classées 
en maladies T-dépendantes, les anticorps ont également un 
rôle pathogénique.

• Ex 2 : dans le lupus, souvent classée en maladie B 
dépendante, les LT jouent un rôle très important, notamment 
en fournissant de l’aide aux LB



III. Mécanismes effecteurs :

• Souvent les MAI n’impliquent pas un seul acteur, mais engagent 
le système immunitaire entier (LB, LT, cellules de l’immunité innée) 



III. Mécanismes effecteurs :

• Phase d’activation précoce implique peu d’autoAg

• Puis développement d’une phase chronique : inflammation 
chronique causée par la présence constante des autoAg 
relargage de nouveaux Ag  processus destructeur du soi 
continu



III. Mécanismes effecteurs :

A. Rôle des autoanticorps (HS type II) :



 Destruction de cellules cibles d’autoAC :
• par opsonisation (via récepteurs Fc ou complément) puis 

phagocytose et lyse de la cellule (HSII)
• ou par activation du complexe attaque membranaire du 

complément 
 Anémies hémolytiques auto-immunes 

(autoAC anti-GR)

 Purpura thrombocytopénique auto-
immun :  Auto-ac anti-GpIIb/IIIa
(récepteur du fibrinogène), d’où lyse 
des plaquettes

A. Rôle des autoanticorps (HS type II) :



GLANDE THYROÏDE 
NORMALE

THYROÏDITE D’HASHIMOTO

Fixation AutoAC sur AutoAg tissulaires : 

• Fixe le complément : 
Libération de cytokines et mobilisation de phospholipides membranaires (générant acide 
arachidonique)
Libération de C5a
Attraction leucocytes qui sont activés par leurs R Fc et fixent le complément sur le tissu 
+ activation ADCC sur cellules NK par autoAC
Formation d’un goitre et lésions tissulaires

 FIXATION SUR LES TISSUS : réaction inflammatoire : 
Thyroïdite d’Hashimoto (hypothyroïdie)



 FIXATION SUR LES RÉCEPTEURS : autoAC activateurs
Maladie de Basedow (Grave’s disease) - Hyperthyroïdie

HYPOPHYSE

PRODUCTION RÉGULÉE D’HORMONES
THYROÏDIENNES

SURPRODUCTION NON RÉGULÉE D’HORMONES
THYROÏDIENNES : hyperthyroïdie

CELLULE 
THYROÏDIENNE

AUTOAC 
ANTI-RÉCEPTEUR

RÉCEPTEUR DE 
LA TSH

RÉTROCONTRÔLE
NÉGATIF

TSH

Maladie BasedowSituation physiologique



 FIXATION SUR LES RÉCEPTEURS : autoAC bloquants
Myasthénie



Auto-anticorps dirigés contre le collagène 
type IV (chaîne α)
 se fixent sur la membrane basale des 
glomérules rénaux : activation des 
macrophages, neutrophiles, basophiles, 
mastocytes (R Fc)
 lésions inflammatoires et destructrices

 Fixation sur des composants de la matrice extracellulaire :
Syndrome de Goodpasture

Panel a : glomerulus stained for IgG deposition by 
immunofluorescence. 
Panel b : hematoxylin and eosin staining of a section 
through a renal glomerulus shows that the glomerulus is 
compressed by the formation of a crescent (C) of 
proliferating mononuclear cells within the Bowman's 
capsule (B) and there is an influx of neutrophils (N) into the 
glomerular tuft. 



A. Rôle des autoanticorps (HS type III) :

 Complexes immuns : produits lors de toute RI et éliminés (clairance) par GR 
portant R du complément et par des phagocytes portant R du complément et 
R Fc

 Dans certains cas, dépassement du système de clairance : ex au cours du 
lupus :

 Ceci conduit au dépôt de complexes immunes sur la membrane basale 
glomérulaire (Figure) (mais aussi articulations…)  et lésions



B. Rôle des LT (HS type IV) :



B. Rôle des LT (HS type IV) :

• Dans le diabète insulino-dépendant : les cellules b des ilôts de 
Langerhans sont détruites par les LT CD8.

In the lower panels, islets from 
normal (left) and diabetic (right) 
mice are stained for insulin 
(brown), which shows the β 
cells, and for glucagon (black), 
which shows the α cells. Note 
the lymphocytes infiltrating the 
islet in the diabetic mouse (right) 
and the selective loss of the β 
cells (brown), whereas the α 
cells (black) are spared. The 
characteristic morphology of the 
islet is also disrupted with the 
loss of the β cells. Photographs 
courtesy of I. Visintin.



• Rôle important des LTh17 :

Souris 
SKG

RORgT
STAT3

IL-6

TGF-b
IL-23

LTh

Th17

Défense
Inflammation 
Autoimmunité

IL-17
IL-22

IL-23R

Ne développent pas d’arthrite 
en l’absence d’IL-6 et de TGF-β

IL-17 dans la PR: récepteur sur de nombreuses cellules : cytokine 
pro-inflammatoire, 
+ Activation de métalloprotéases, d’où destruction cartilage et os

B. Rôle des LT (HS type IV) :



IV.  Valeurs prédictives des autoAC

 Diagnostic

 Valeur prédictive

 Suivi évolutif de la maladie

 Prédiction de la réponse au traitement

Comment rechercher les autoAC : test de 
dépistage par immuofluorescence indirecte 
(cellules ou tissus), ELISA, immunodot, 
Ouchterlony. 



Anomalies immunologiques spécifiques

Ac utiles au diagnostic, pronostic et suivi

Connectivites
MAI spécifiques

d’organes
Vascularites 
systémiques

SAPL

Ac antinucléaires 

FR, anti-CCP

Ac contre un     
constituant                                                          

excepté 

MAI du foie : Ac non 

spécifiques d’organes

ANCA, APL

Anti-PR-3

Anti-MPO



Ac sérum?  +  Ag cible                 Complexe Ag-Ac

IFID

Fluorimétrie en 
flux

Ac anti-Ig humaines*fluoresceïne Anti-Ig humaines*enzyme + Substrat

ELISA

Immunodot

++

T. Immunoenzymatiques

Cellules/coupes de  tissus
Ag fixé sur plastique, NC, 

billes*fluo

(Ig humaines)

ANCA

Ac 
anti-
MBC



Immunofluorescence sur cellules HEp-2
Ac anti-ADNn Ac anti-centromèreAbsence ANA Anti-Ro, 

J0-1

Ac anti-Sm/RNP, Ro/La Ac anti-nucléoles Ac de la CBP

!



 Ac anti-nucléaires

 Anti-ADN = Lupus

 Anti-topoisomérase = Sclérodermie

 Anti-CCP: Polyarthrite rhumatoïde

 Ac anti-cytoplasme des PNN (ANCA)

 Anti-PR3 anti-MPO: Vascularites

 Ac anti-phospholipides:

 SAPL: Thromboses, avortements

Démarche diagnostique



1/1280 > 1/160 !



V. Généralités sur les traitements

 Contrôle métabolique (diabète, 
hyperthyroïdie)

corticoïdes

 Immunosuppression

Thérapies ciblées:
 Anti-CD20
 Anti-TNF
 Anti-IL6
 …



V. Généralités sur les traitements

 Contrôle métabolique (diabète, 
hyperthyroïdie)

 corticoïdes

 Immunosuppression

Thérapies ciblées:
 Anti-CD20
 Anti-TNF
 Anti-IL6
 …



LES CAR T… 


