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Abstract
The present study offers a novel approach that may explain the mechanisms
of pathogenicity of the auto immune destructive disorder, Lupus Erythematosus. It is proposed that deposition of immune complexes and complement
components in tissue is mediated by highly cationic histones released from
neutrophils nets the phenomenon of netosis. Histones act a potent opsonic
factor similar to antibodies which interact by strong electrostatic forces with
negatively-charged domains in immune complexes and complements facilitating their deposition and also their internalization by hosts’ cells. However,
the main cause of cell and tissue damage in Lupus is inflicted by the plethora
of toxic pro inflammatory agonists released by neutrophils and by macrophages recruited to inflamed tissues by cytokines. The melioration of tissue
damage may be initiated by highly anionic heparins, which neutralizes histones’ action if also combined with steroids, colchicin and methtorxate as well
as by other agents which retard leukocytes migration and functions.
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1. Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder of still an
unknown cause that can affect virtually any organ of the body. Lupus can affect
men and women of any race or age. One in 2000 people in the United States has
lupus. Specific areas of the body that may be affected during the course of SLE
include: the skin, joints, muscles and kidneys. The blood may also be affected
during the course of lupus, resulting in low red blood cell count, low white blood
cell count and low platelet counts. Patients show variable clinical features ranging from mild joint and skin involvement to life-threatening renal, hematologic,
or central nervous system involvements. The diagnosis of SLE is generally based
on clinical and laboratory findings. Although the exact causes of systemic SLE
still remain unclear, genetic, hormonal, and environmental factors may contribute to the development of the disease [1]. As of today, no reasonable explanations have been offered to explain the mechanisms by which immune complexes
and complement components are deposited in tissues and how this process can
be prevented.

2. A Working Hypothesis
In the present short communication, it is argued that SLE, a multifactorial auto
immune inflammatory disorder develops when circulating immune complexes
and complement components are deposited in various tissues of patients. This
process is accompanied by the recruitment of huge numbers neutrophils
(PMNs) recruited by cytokines [2]. Upon activation at the tissue sites, PMNs can
be activated to release into the surrounding media a plethora of toxic pro inflammatory agonists [3] [4] which cam act in synergy to injure cells and tissues.
We hereby suggest the mechanisms by which immune complexes are deposited in tissues of SLE patients.
It is proposed that highly cationic poly electrolytes such as histones, LL37, defensins and elastase released from activated PMNs nets (traps) [5] [6] [7] [8] (the
phenomenon of netosis), may serve as key factors in Lupus pathogenicity. It is
usually agreed that these catonic agents may mainly act in vivo as bactericidal
and cytocidal agents. We hereby propose that such released poycations may also
function as potent opsonins (opsonic agents), possessing properties similar to
antibodies [9]. The poly cationic opsonins have now the ability to bind by strong
electrostatic forces to negatively-charged domains in circulating immune complexes and in complement components facilitating their deposition and also
their internalization by host cells.
Actually, this novel suggestion, originate from our previous observations
showing that if suspensions of group A hemolytic streptococci, Candida albicans
[10], and even whole isolated cell nuclei [11] which had been pre coated (opsonized) by the highly cationic histones, could effectively bind to and also undergo
endocytosis not only by professional phagocytes such as PMNs and macrophages but, also by endothelial cells, fibroblast and even by epithelial cells.
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However as has already been proposed in many earlier publications [3] [4]
[12]-[30], the main cause of cell and tissue damage seen in inflammatory post
inflammatory a most probably also in autoimmune disorders, is eventually
caused by a tight synergism induced among the plethora of secreted pro inflammatory agents released by activated PMNs and by macrophages. Upon activation in the tissues, these cells are capable of releasing into the surrounding
media: reactive oxygen and nitrogen species, HOCl, highly cationic histones,
LL37, elastase, defensins, toxic membrane-damaging phospholipase A2, and lysophosphatides, fatty acids and several acid hydrolases, which can act synergistically to injure cells and tissues These studied where summarized and discussed
in detail in [3] [4].

3. The Possible Role of Infections and the Activation of the
Bacteriolysis Phenomenon in Lupus Pathogenicity
During sporadic infections in lupus patients, microbial infections might also
occur. Several microbial species may undergo bacteriolysis due to the activation
of their endogenous autolytic wall enzymes (muramidases) [30]. This phenomenon, may be induced in vivo either by the poly cation lysozyme released from
PMNs [25] or also by certain antibiotics [30]. Bacteriolysis can also release into
the surrounding media toxic lipoteichoic acid [31] and peptidoglycan from
Gram positives and Gram negatives and also toxic endotoxins from Gram negatives [32]. However, microbial non-bio degradable cell wall fragments released
following bacteriolysis, may also be lodged for long periods in macrophages in
the joints, causing chronic relapsing arthritis [33] [34] [35] [36]. This may be
identified either by electron microcopy, or by measuring, by HPLC the presence
of muramic acid, the integral component of the microbial peptidoglycan [36].
Also, Th1 cytokines generated [37], can constantly stimulate the recruitment,
migration and localization in host tissues of additional PMNs which upon activation in the inflamed cites, may further create waves of toxic pro inflammatory
agonists. It is also of importance, at this time, to note that the mechanisms of
tissue damage in inflammation and in post inflammatory episodes induced by
activated PMNs and possibly also in in auto immune episodes, may be strikingly
similar to those seen in infections caused by group A hemolytic streptococci
[38]. In both cases, a typical synergy among secreted pro inflammatory agonists
is involved in cell and tissue damage.

4. Can Highly Anionic Heparins and Heparinoids Prevent
Tissue Damage in SLE?
To prevent the binding, deposition, and endocytosis of immune complexes and
complement components in tissues mediated by the action of cationic opsonins
[9] it may be reasonable to consider the administration to SLE patients of the
highly negatively-charged anti-coagulant heparin [39] and heparinoids [40] [41]
since these common drug, might be able to strongly neutralize the opsonic power of the poly cationic histones and can thus prevent the deposition of immune
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complexes and complement components in tissues. and thus to delay the onset
auto immune nephritis [40]. An attention has also been focused on the role of
electrostatic charges in the pathogenesis of immune complex-mediated tissue
injury. These authors have examined the ability of cationic histone and of the
histone mimic, poly L-arginine, to modulate acute immune complex-mediated
tissue injury [41].

5. Drugs Recommended for Use to Treat Lupus Patients
In addition to the anionic heparins [39] [40] [41], a use of combinations among
aspirin, corticosteroids, methotrexate, colchicine, cyclophosphamide and additional agents capable of suppressing PMNs chemotaxis is advised [42] [43].
However, since oxidants and proteinases are considered major cell and tissue
damaging agents as described in many studies [3] [4] [12]-[30], the use of low
molecular weight anti-oxidants, ascorbate, N-acetyl cysteine, glutathione and
also anti oxidants from plants such as green and colored vegetables, citruses, tea,
coffee and cranberries, all rich in anti oxidants, when combined with the anti-proteinase inhibitor aprotinin, might be effective to ameliorate arthritis [42].
Also, the membrane-damaging phospholipase A2 and lysophosphatides generated by PMNs could be inhibited by lecithin [42] and anti-TNF alpha agents
may also be effective to ameliorate cell and tissue damage in Lupus patients.
A huge number of other old and novel drugs have been recently tried to treat
SLE [42]. These include: glucocorticoids, nonsteroidal anti-inflammatory drugs
(NSAIDs), Hydroxychloroquine (HCQ), Immuno suppressants whlicl include:
azathioprine (AZA), mycophenolate mofetil (MMF), and cyclophosphamide
(CYC,) the biological: rituximab and belimumab, both monoclonal antibodies.
Rituximab targets B cells and is used to treat renal and CNS presentations of
SLE. This agent is recognized as a second- or third-line agent for active disease.
Belimumab targets the B-cell activating factor B-lymphocyte stimulator (BLyS),
Belimumab is approved for use in active disease in conjunction with standard
therapies including GCs, antimalarials, and AZA. It is not, however, recommended for concomitant use with CYC or with other biologics. It is the most
recent FDA-approved drug for SLE; prior to belimumab’s approval in 2011,
there had been no novel SLE-approved drugs for more than 50 years.
Unfortunately, as of today, despite the development of novel new drugs proposed to treat SLE, no real effective common agents are available to heal the SLE
symptoms and also prevent the destructive pathology seen in this autoimmune
disorder, SLE. However, as reported in our current article, the anti-coagulant
heparin might be an excellent drug since it may be able to neurlize poly cations
such as histone, LL37, elastase and additional toxic poly cations suggested to be
main agents in SLE pathogenicity.

6. Summary and Conclusions
We hereby offer an overview of overlapping and successional steps which may
DOI: 10.4236/ojra.2020.102010
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help to explain the mechanisms and development of the auto immune disorder,
SLE.
These involve:
1) Generation of autoimmune complexes and the activation of the complement cascades.
2) The release from PMNs nets (netosis) of highly cationic toxic histones and
formation of citrullinated histones.
3) Cationic Histone from PMMs nets may also function as potent opsonic
agents which possess properties similar to antibodies, may interact with and also
bind by strong electrostatic forces to negatively-charged domains in immune
complexes and complement components, facilitating their binding, deposition
and possibly also their internalization by tissue cells.
4) PMNs and Macrophages migrating to the tissue sites undergo activation
to release into the surrounding media, a plethora of toxic pro inflammatory
agonists. These mainly include: cationic peptides, oxidants, proteinases, membrane-perforators phospholipases, fatty acids which may all act synergistically to
injure cells, in synovia and also in cartilage.
5) Protection against the progression of tissue damage in SLE, might be provided by highly anionic heparin and heparinoids, which can neutralize the toxicity of poly the opsonins poly cations.
6) Sporadic infections, which may accompany SLE, may lead to bacteriolysis
and to the release of microbial cell wall components which may lodge in macrophages in the joints, to induce chronic relapsing arthritis.
7) Toxic oxidants and proteinases released by PMNs and by macrophages
may be controlled to some extent by multi drug strategies and by the low molecular weight anti-oxidants: glutathione, ascorbate, N-acetyl cysteine as well as by
certain plant polyphenols, anti proteinase, aprotinin, by PLA2 inhibitors and also by anti oxidant agents preset in green vegetables and ripe colored fruits.
8) Common drugs which may be efficient to treat and ameliorate symptoms
of SLE patients may include: Aspirin, corticosteroids, methotrexate and colchicine and additional novel drugs.
9) Can we learn from the pathogenesis of group A hemolytic streptococcal infections how tissues are injured in post inflammatory sequelae. This analogy
may also help to explain the mechanisms of cell damage in SLE and possibly also
in the auto immune phenomena.
10) Taken together, we may now also conclude that similar mechanisms of
tissue damage, may also occur in the auto immune disorders ulcerative colitis,
chromes disease, nephritis, rheumatic fever, rheumatoid arthritis and possibly
also in additional auto immune disorders.
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