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ABSTRACT

The incidence of autoimmune diseases has been increasing, and microbial infection can trigger the onset of these diseases.
Viruses can cause an excessive immune response directed against both foreign and self-antigens, which can either enhance
or worsen the pathological state of autoimmune diseases. Erythema multiforme (EM) is an inflammatory autoimmune
disease caused by different antigens which affects the skin and mucous membranes. It has been observed that some viral
diseases can protect or aggravate the autoimmune state. For example, viruses can inhibit tolerance by developing
responses against autoantigens. In addition, complement dysregulation due to viruses can lead to immune damage with
autoimmune phenomena. Atopic dermatitis is a disease that affects the skin in childhood and is characterized by activation
of immune cells, chronic inflammation and eczematous disorders. Eczematous skin overexpresses FceRI receptors that
bind IgE, an effect that causes lesions and disrupts the epidermal barrier. In the allergic reaction, there is activation of
naive T cells that produce IL-4 and TH2 cells that generate IL-5. EM affects the skin and causes blisters and ulcers that
can appear all over the trunk. In autoimmune allergic skin diseases, there is activation of TLR-7 with vasculitis, skin
mucus production, inflammation, and toxic necrosis. In experimental dogs, autoimmunity can present with hair loss and
inflammatory patches on the face and trunk with the presence of pemphigus foliaceus that manifests with pustules,
erosions, crusts, ulcers and scars. To date, the mechanisms of autoimmunity are still unknown and intensive studies will
needed to clarify the advent of this disease that causes concern in our society.
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INTRODUCTION

In contemporary society, particularly in industrialized countries, allergic and autoimmune diseases have significantly
increased, a phenomenon which has created concern (1). In industrialized countries, autoimmune diseases are the third
most widespread cause of mortality, and the pathogenesis still remains mysterious (2).

Infection by microorganisms may be a primary factor triggering the onset of autoimmune disease (3) (Fig.1). Microbial
infection, particularly with viruses, can cause an excessive immune response directed against both foreign and self-
antigens (4). Viruses can either enhance or worsen the pathological state of autoimmune diseases.
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Fig. 1. Viruses bind epithelial cell receptors mediate the generation of necrotic material and the formation of autoantigens
which activate the immune response with the generation of autoreactive B and T cells. This causes autoantibodies to be
produced, which causes autoimmune responses.

Erythema multiforme (EM) is an inflammatory autoimmune disorder affecting the skin and mucous membranes. It is
a cyclical hypersensitivity reaction caused by different antigens. Another autoimmune disease affecting the skin is atopic
dermatitis (AD) (atopic eczema), which has a complex pathogenesis that is still being explored. In AD, there are increased
IgE antibodies and an imbalance of inflammatory cytokines.

DISCUSSION

In autoimmune diseases, virus infection can either protect or aggravate the pathological state, depending on the genetic
aspects of the host organism. Viruses can aggravate autoimmunity through various mechanisms. They can infect B cells
to become immortal, and engage in molecular mimicry, in which microbial or environmental antigens bear structural
similarity to autoantigens, leading to cross-reactivity and subsequent production of autoantibodies. Viruses also spread
epitopes to recruit self-reactive lymphocytes against normally tolerated host antigens, which contributes to the chronicity
of disease. Furthermore, viruses can break tolerance with the development of responses against self-antigens and the onset
of autoimmune diseases. On the contrary, the pathological state of autoimmune diseases can improve by viral stimulation
of the immune system. Furthermore, inflammatory autoimmune diseases, such as rheumatic and musculoskeletal
disorders and systemic lupus erythematosus, are mediated by innate immune cells and inflammasomes that can be
activated by viral infections (5).

Complement is very important for the immune response against infections and a dysregulation of this protein can
damage immune and inflammatory defences and lead to autoimmunity (6). Basophilic, eosinophilic, and mast cell
granulocytes protect the host from helminth infections, but they also act as inhibitors of allergic phenomena (7).

AD is a dermatological disorder that begins in childhood and is characterized by chronic inflammation of the skin (8).
The disorder presents lesions of the skin and itching and affected subjects that have a greater risk of contracting allergies,
asthma, and other immune and inflammatory diseases, with possible effects on the central nervous system (CNS) (9). In
AD, the immune system is altered with an increased response of TH2 cells to allergens which causes an exaggerated
production of IgE antibodies (10). AD is a relapsing disease with a rapid and chronic course that is characterized by
autoreactivity mediated by IgE, and so therefore, it is defined as an autoallergy (11). However, the mediation of IgE in
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hypersensitivity and eczematous disorders is still unclear. Corticosteroid is most widely used therapy for AD, and, in
severe cases, hon-specific immunosuppressive drugs are also used (12).

In the skin, IgE Langerhans cells bind FceRI receptors, which are more abundantly expressed in eczematous AD
lesions (13). The skin is a very important protective organ and constitutes an epidermal barrier. When it is damaged, the
body is more predisposed to allergic and autoimmune diseases, such as asthma and AD (14).

In the initial phase of allergic skin reactions, the antigen binds its receptor on macrophages which generates IL-18.
This reaction activates naive T cells to produce IL-4 and TH2 cells to generate I1L-5 (15). IL-5 activates eosinophils to
produce further cytokines, including GM-CSF and IL-3, which participate in the allergic response.

EM is an inflammatory autoimmune skin disorder that begins as in acute form and can be recurrent or persistent. It is
often caused by certain drugs used in therapy, or by infection with the herpes simplex virus or Mycoplasma pneumoniae
(16).

EM affects the skin and mucous membranes and manifests itself with blisters and ulcers that can appear all over the
trunk. EM occurs cyclically as a hypersensitivity reaction caused by various antigens and is classified according to clinical
severity (17). EM can occur as minor or major and its diagnosis is sometimes confused with other disorders that present
similar clinical characteristics. A strong genetic predisposition and exposure to UV light has been linked to EM, which
can appear a few years after birth (18). In this skin diseases, there may be toxic necrosis of the epidermis with vasculitis.
EM may present vascular cutaneous erythematosus, cutaneous mucus, and inflammation, which are mediated by toll-like
receptor (TLR)-7 (19). In fact, in autoimmune diseases it has been seen that there is an aggravation of plague in psoriasis
when TLR-7 is blocked.

It has been observed that autoimmune phenomena in certain mammals such as dogs can predominantly affect certain
parts of the body, causing hair loss and inflammatory patches in the muzzles and trunks of the animals (20). The
pathological state can also be concentrated on both the front and rear legs. Immunological dysfunctions in these animals
can trigger pemphigus foliaceus with both histological and clinical pathological characteristics (21).

Pemphigus foliaceus occurs with pustules, erosions, crusts, ulcers, and scars. At the level of the primary lesions, there
may be flaccid vesicles which are easy to break, and the histological tissue may also present with soprobasal acantholysis
with cleft formation and basal cells remaining at the base (row of tombstones). In dogs, penphigus vulgaris can have a
spontaneous remission (3%), a partial remission (30%), or a complete remission (65%), after treatment with prednisolone
or dexamethasone at a dose of 3-4 mg/kg of weight body (22). AD can also affect cats with lesions concentrated on the
face and ears.

In these animals, alopecia is often treated not only at a pharmacological level, but also with mechanical stimulation
through a small roller with needles which functions by sliding over the skin where hair is lacking. After a few months of
this treatment, the hair bulb can be reactivated, and the presence of hair can be restored.

Vitamins play an important role in protecting the body against infectious pathogens while also reducing the risk of
autoimmunity (23). Low levels of vitamins A, D, C, and E increase vulnerability to infections and the development of
autoimmunity. Anti-viral vaccines are under investigation for the prevention or containment of autoimmune states. So
far, there have been promising results, however these vaccines are still in the experimental phase (24).

In general, a better knowledge of the pathogenesis of autoimmune skin diseases, and of autoimmunity in general,
could help in the development of new therapies to treat these disorders.

CONCLUSIONS

EM and AD are both inflammatory autoimmune skin diseases. EM is a cyclical hypersensitivity reaction caused by
different antigens which results in the appearance of blisters and ulcers covering the trunk of the body. AD is a complex
disease characterized by immune dysfunction and chronic inflammation of the epidermis. The pathogenesis is still
unclear; however it involves immune cell dysregulation with an imbalance of inflammatory cytokines ranging from TH2
to TH1, and a marked hypersensitivity to IgE antibodies which are increased.
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