Systemic Lupus Erythematosus (SLE)
SLE affects almost exclusively young women.  It is characterized by its periodicity (flares).
Frequently begins with non-specific flu-like inflammation, fatigue, and weight loss.  This
process 
is most often started by infection or sun exposure.  SLE is migratory, not additive.
Later clinical features of SLE (a multi-system disease) include:

--Skin:  photosensitivity, butterfly rash, mouth ulcers, alopecia


--Musculoskeletal:  non-eroding symmetric migrating arthritis


--Renal:  proteinuria

LE cells are neutrophils that have phagocytosed the pyknotic nucleus of an apoptotic cell.

Anti-nuclear antibodies (ANA) target any of the components of the nucleus or its DNA.  They 
are responsible for stimulating and creating neutrophils to become LE cells.

Over 95% of SLE patients have positive ANA, as well as other auto-antibodies.
The auto-antigens of SLE are often complex nucleoproteins.  The nucleic acids within these 
auto-antigens can bind Toll-like receptors, directly activating B cells and APCs.  This 
suggests that auto-antigens are directly immune activating.
The major auto-antigens in SLE are diverse, numerous and complex.  They include:

--Ro and La proteins, which bind certain RNAs.


--Smith, which is a type of snRNP.

--Cardiolipin, which causes the false positive syphilis test often seen in SLE patients.
One important feature of these auto-antigens is their lack of particular location in the cell.  They 
can be nuclear, cytosolic, or membrane-bound.  SLE is an antigen-driven disease.

How is tolerance to self-antigens broken?
Apoptosis is the main process used to generate self-antigens for educating lymphocytes.  Apoptotic cells are potent inducers of immune tolerane to self-antigens.  They are “toleragens.”
Apoptotic cells have small surface blebs and larger apoptotic bodies on their surface.  The small 
blebs contain Ro, ER proteins, and other auto-antigens common in lupus.  The apoptotic 
bodies contain Sm, Ro, and La on their surface.  Therefore, apoptotic cells normally 
tolerize us to the auto-antigens that play a huge part in SLE.
Mechanisms of tolerance from apoptotic cells include:

--macrophages secrete anti-inflammatory signals upon ingestion of apoptotic cells


--apoptotic cells induce receptor editing of B cells


--APCs capture apoptotic material and carry it to thymus to induce tolerance in T cells

In SLE, these mechanisms for inducing tolerance break down.


--inadequate generation of toleragenic antigens created by apoptotic cells

--deficiencies in anti-inflammatory signals by macrophages.  For instance, people with 


C1q (complement) deficiency can’t phagocytose apoptotic cells well, so 



generation of TGF-β is impaired.  Macrophages can’t clear the cells, and self-


antigens aren’t presented for inducing tolerance.

In addition, during CTL-induced cell killing, unique and previously “cryptic” auto-antigens may 
be generated which are not normally found on apoptotic cells, and thus are a target for 
auto-immunity.
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Apoptotic cells have a very strong tolerizing effect on our immune system, and are the main 
source of auto-antigens for instructing lymphocytes and preventing auto-immunity.
In SLE, the apoptotic cells are cleared in an inflammatory way which can break tolerance.
Once initiated, the immune effectors (auto-antibodies, cytokines, CTLs) induce more apoptosis, 
reating a feed-forward auto-nflammatory cycle.
SLE flares up whenever apoptosis increases, such as during sunlight exposure, viral infections, 
or drug exposure.  These cause auto-antigens to be exposed, and a systemic attack occurs.

Sunlight is especially associated with Ro antibodies.

The first step will be immune complex deposition in skin, joints, kidneys, and blood vessels.  Complement will then be activated and add more apoptotic material to fuel the fire.
Actual tissue damage is predominantly from deposition of immune complexes.  These complexes 
can activate complement or Fc-receptor-mediated pathways in macrophages. 

Complement levels are actually low during active SLE flares and complex deposition.

SLE can cause hemolytic anemia if auto-antibodies attack RBCs.

Anti-DNA antibodies in SLE can cause CNS and renal pathology.  In the CNS these antibodies 
bind to glutamate receptors, causing siezures.
Neonatal lupus occurs if IgG auto-antibodies cross the placenta.  They can destroy the 
developing AV node, causing irreversible heart block.

Therapy for SLE
Promoting and augmenting apoptosis in the basal state should make initiation of SLE less likely.
Once disease starts, preventing apoptosis (such as with caspase and IFN-α inhibitors) should help.

Also, shutting down B cells and Toll-like receptors should help.
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