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Investigation

Oxidative stress in patients with endemic pemphigus foliaceus and 
healthy subjects with anti-desmoglein 1 antibodies*
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Abstract: Background: Previous studies have shown oxidative stress in pemphigus vulgaris and pemphigus foliaceus, 
nevertheless, it remains unknown whether a similar response is characteristic of endemic pemphigus foliaceus in Peru. 
Objectives: To determine the oxidative stress response in endemic pemphigus foliaceus patients and subjects with positive for 
anti-desmoglein1 antibodies (anti-dsg1) from endemic areas of Peru. 
Subjects and methods: This is a cross-sectional study. The study population included 21 patients with Endemic Pemphigus 
foliaceus and 12 healthy subjects with anti-dsg1 antibodies from the Peruvian Amazon (Ucayali), as well as 30 healthy control 
subjects. Malondialdehyde, an indicator of lipid peroxidation by free radicals, was measured in serum. 
Results: We collected 21 cases of endemic pemphigus foliaceus, 15 of them with active chronic disease and 6 in clinical remission. 
Serum malondialdehyde values in patients with chronic active evolution and healthy subjects with anti-dsg1 antibodies were 
statistically higher than those of healthy controls (p<0.001). There was no significant difference between serum values of 
localized and generalized clinical forms. 
Study limitations: The main limitation of this present study is the small number of patients with endemic pemphigus and 
healthy subjects positive for desmoglein 1 antibodies. 
Conclusions: The increased serum levels of malondialdehyde in patients with chronic active endemic pemphigus foliaceus 
and healthy subjects from endemic areas with anti-dsg1 antibodies may suggest a contribution of systemic lipid peroxidation 
in the pathogenesis of endemic pemphigus foliaceus.
Keywords: Malondialdehyde; Oxidative stress; Pemphigus; Peru

s

Received on 29.06.2016.
Approved by the Advisory Board and accepted for publication on  18.08.2017.
*	� Work performed at the Instituto de Investigaciones Clínicas, Universidad Nacional Mayor de San Marcos (UNMSM) - Lima, Perú.
	 Financial support: None.
	 Conflict of interest: None.

1	 Centro Nacional de Salud Pública, Instituto Nacional de Salud – Lima, Peru. 
2	 Departamento de Medicina, Facultad de Medicina, Universidad de San Martin de Porres (USMP) – Lima, Peru.
3	 Instituto de Investigaciones Clínicas, Universidad Nacional Mayor de San Marcos (UNMSM) – Lima, Peru. 
4	 Centro Nacional de Epidemiología, Prevención y Control de Enfermedades – Lima, Peru. 
5	 Department of Dermatology and Cutaneous Surgery, University of South Florida – Tampa (FL), USA.
6	 Unidad de Vigilancia y Control de Vectores. Dirección de Redes Integradas de Salud Lima Sur – Lima, Peru.
7	 Department of Dermatology, Oregon Health & Science University – Oregon, USA.

Mailing Address:
Ericson Leonardo Gutierrez Ingunza
E-mail: eringunza@yahoo.es

©2018 by Anais Brasileiros de Dermatologia

INTRODUCTION
Endemic Pemphigus foliaceus (EPF) or Fogo Selvagem is 

an autoimmune skin disease characterized by the appearance of 
superficial subcorneal blisters and anti-epidermic circulating auto-
antibodies, predominantly IgG4, directed against the desmosomal 
glycoprotein of the cadherin group known as Desmoglein 1 (dsg1).1 
EPF can be seen in rural areas of some states of Brazil, Colombia, 
Paraguay, Peru and Tunisia.2-6

In Peru, EPF foci have been described mainly within the de-
partment of Ucayali.7,8A previous study from our group indicated 
that 8% of the patients with endemic skin diseases from 3 locations 
within the Amazon rainforest were diagnosed with EPF.8

It has been suggested that healthy subjects exposed to the 
local ecology of the endemic focus produce anti-dsg1 antibodies 
due to exposure to environmental factors. 9 The exposure to hema-
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tophagous insects would trigger an immune response in patients 
with EPF. There is a high prevalence of black flies (87%), kissing 
bugs (67%), and bed bugs (60%) bites in EPF patients.2 Moreover, 
some endemic areas for EPF coincide with endemic áreas of cutane-
ous leishmaniasis and Chagas disease.2 Our group found that of 41 
healthy subjects from the endemic focus of Pueblo Libre (Ucayali, 
Peru), 31.7% were positive for anti-dsg1 antibodies.9

Previous studies indicated that the oxidative stress response 
is increased in patients with pemphigus vulgaris (PV) and PF. 10-13 
Furthermore, a positive correlation between anti-dsg1 levels and 
oxidative markers levels has been recently described.11 These obser-
vations suggest that healthy subjects with anti-dsg1 may also have 
an increase in their serum oxidative markers.

Damage by reactive oxygen species is a consequence of an 
oxidative/antioxidative imbalance. This damage is mediated by re-
active oxygen species that react with lipids, proteins and nucleotides. 
Lipid peroxidation occurs when peroxidant components react with 
unsaturated fatty acids of lipid membranes and produce changes in 
its physical and chemical properties, thus, altering cell permeability 
to fluids and increasing the risk of cell membrane rupture.14

To our knowledge, no studies have been carried out in Latin 
American subjects with EPF. Therefore, our objective is to investi-
gate whether alterations in the oxidative stress response occur in 
patients with EPF and in healthy subjects with positive anti-dsg1 
antibodies from endemic areas of Peru.

METHODS
This is a cross-sectional study including patients from Lima 

and Ucayali, carried out between January 2006 and December 2007. 
Lima is a non-endemic area for PF, while some geographic areas of 
Ucayali (Campo Verde, Calleria and Nueva Requena) are endemic 
focus for PF and is located in the Amazon rainforest. 5 The study 
population included 21 patients with EPF and 12 healthy subjects 
with anti-dsg1 antibodies from Ucayali, as well as 30 healthy control 
subjects from Lima.

Subjects were included if they were 18 years or older and 
capable of giving informed consent. Subjects with chronic concomi-
tant medical conditions, as well as subjects with acute diseases were 
excluded. Study subjects were divided in four groups, (1) subjects 
with chronic active evolution, (2) subjects with disease remission, 
(3) healthy subjects positive for anti-dsg1 antibodies and (4) healthy 
control subjects. Samples from patients with active disease were 
obtained just before starting treatment. Patients in remission were 
undergoing treatment receiving systemic corticosteroids.

All participants were subjected to a full body skin examina-
tion. Blood samples and skin biopsies were collected to determine 
the presence of anti-dsg1 antibodies (analyzed by ELISA, indirect 
and direct immunofluorescence), as previously described.9All sera 
were separated and stored at –80°C until used.

We quantified malondialdehyde (MDA) as thiobarbituric 
acid reactive substance (TBARS), following the method of Buege 
and Aust with some modifications, which is based in the reaction 
of MDA with thiobarbituric acid (TBA). In the TBA test reaction, 
MDA and TBA react to form a pink pigment.15 Procedure used 0.5ml 
plasma, with 1 ml of trichloroacetic acid (TCA 20%) was added and 

the tube was left to stand for 10 min at room temperature. After 
centrifugation at 3,500rpm for 10 min, the supernatant was separat-
ed. Thereafter, 0.5ml of the supernatant was added to 0.5ml of thio-
barbituric acid (TBA) and incubated in a boiling water bath for 30 
min. After cooling in cold water, the absorbance was read at 532nm. 
TBARS concentration was calculated using 1.56 x 105 M-1cm-1 as 
mol/L extinction coefficient. The results were expressed as μmol/L. 
The MDA levels of oxidative stress and desmoglein 1 antibodies 
were obtained from plasma and serum respectively.

For the statistical analysis SPSS version 22.0 (SPSS Inc., Chi-
cago, IL, USA) was used. Univariate analysis was performed with 
frequencies, percentages, media, medians and standard deviation. 
Plots were used to describe the MDA levels and their median.

For the bivariate analysis, chi square test, Pearson cor-
relation (r), Kruskal Wallis test for independent samples and the 
Dunn-Bonferroni test for post hoc analysis were used. Since the 
MDA concentration levels did not have a normal distribution, we 
use the Kruskal Wallis test to compare para k independent samples. 
Calculations were made with a confidence level (CI) of 95%. P val-
ues were considered significant if p was < 0.05.

The study was approved by the board members of research 
and ethics of the Clinical Research Institute at Universidad Nacional 
Mayor de San Marcos, Lima, Peru.

RESULTS
Twenty-one patients with EPF, 12 healthy subjects from 

endemic areas, and 30 healthy controls from non-endemic areas 
were enrolled in this study. Fifteen patients presented with active 
chronic disease and 6 patients were in clinical remission. Patients 
had subcorneal acantholysis in their histopathological examinations 
and were positive for anti-dsg1 antibodies in immunological probes 
(ELISA 63.6%, direct immunofluorescence 9.1% and indirect immu-
nofluorescence 37.3%). Demographic characteristics for each group 
are summarized in table 1. The disease was more frequent in fe-
males, children and young adults.

Levels of lipid peroxidation were compared between groups 
by measuring MDA serum concentrations, as indicated in the meth-
ods section. In patients with the localized clinic form, serum MDA 
values were between 2.4 and 11.4µMol/L, for the generalized clinic 
form were between 2.9 and 5.3µMol/L (p = 0.591) (Graph 1).

In patients with chronic active disease, MDA values were 
between 2.35 and 11.40µMol/L; these levels were higher than con-
trols (Table 1). Patients in clinical remission had serum levels of 
MDA between 0.40 and 4.18µMol/L (Graph 2, Table 1). Healthy 
subjects from endemic areas who tested positive for antibodies an-
ti-dsg1 also had serum levels of MDA higher than the controls, rang-
ing between 0.38 and 8.36µMol/L; while that in the control group 
serum MDA levels were between 1.49 and 2.59µMol/L. There was 
statistically significant difference between the groups based on the 
MDA levels (Kruskal Wallis; p<0.001). The results of the Dunn-Bon-
ferroni test are showed in table 2.

There was no correlation between the serum concentration 
of MDA and age (r = -0.105; p=0.721). Moreover, there was no statis-
tically significant difference in the serum concentration of MDA be-
tween males and female patients (U-Mann Whitney Test; p=0.196).
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DISCUSSION
Recent studies have demonstrated the existence of higher 

levels of lipid peroxidation in several skin diseases such as vitiligo, 
rosacea and acne; in skin conditions with systemic component such 
as psoriasis and pemphigus vulgaris, as well as in systemic diseases 
with cutaneous manifestations, i.e., systemic lupus erythematous, 
Behcet’s disease and systemic sclerosis.10,11,16-24 These studies pro-
pose that an imbalance of the oxidative/antioxidant response is 
necessary for disease pathogenesis or activation. 

Only a few studies evaluating the oxidative state in blister-
ing diseases have been done, including patients with pemphigus 
vulgaris and/or pemphigus foliaceus.10-13  Naziroglu et al.13 found 
higher MDA levels in the serum of patients with PV in compari-
son to healthy controls. Abida et al.11 obtained similar results be-
tween the sera from patients with PV and PF, which were higher 
than healthy controls. In another study, Abida et al. 10 demonstrated 
that MDA concentrations were higher in biopsies of lesions from 
patients with PF and in biopsies from non-lesional skin from PF pa-
tients than in biopsies from healthy control subjects. However, no 
studies have investigated the endemic forms of these two diseases. 
To our knowledge our study is the first one that illustrates the pres-

Table 1: Characteristics of EPF patients, healthy subjects positives for antibodies anti-dsg1, and healthy subjects from non endemic areas

Characteristics EPF active form Positive anti-dsg1 Control group EPF in remission p value
Subjects (n) 15 12 30 6 -------
Age (years) 0.630 (**)
Media 28.9 ± 14.5 28.3 ± 17.1 30.7 ± 13.2 23.2 ± 7.6
Median 32.0 24.0 29.5 21.5
Sex 0.928 (*)
Male 46.7 % 41.7 % 53.3 % 33.3 %
Female 53.3 % 58.3 % 46.7 % 66.7 %
Serum levels of MDA (µMol/L) < 0.001 (**)
Media 4.3 ± 2.2 3.9 ± 2.5 2.0 ± 0.4 3.2 ± 1.5
Median 3.9 3.0 2.0 3.9

Table 2: Post hoc analysis results using the Dunn-Bonferroni test

Reference Groups
Test 

statistic
Standard 

error
Standard 
deviation

P 
value

Controls

Healthy 
subjects with 
anti-dsg 1

20,750 6,260 3,315 0.001

EPF active 
form

29,700 5,796 5,124 0.006

EPF in clinical 
remission 
should start 
with numbers

-22,500 8,197 -2,745 0.000

(*) Chi-square test.

(**) Kruskal Wallis test.

Graph 1: Median of serum concentration of MDA (µMol/L) 
according to clinical presentation in EPF patients (p = 0.591)

Graph 2: Median of serum concentration of MDA (µMol/L) in 
EPF patients, healthy subjects who tested positive for anti-dsg1 
antibodies and healthy subjects from non-endemic areas (p<0.001)

ence of abnormalities in the oxidative response from patients with 
EPF in South America.

Altogether, our results and those from other studies, i.e., (1) 
the positive correlation between anti-dsg1 levels and MDA levels, 
2) the observation of increased MDA levels in biopsies from non-le-
sional skin from PF patients, and 3) the increased MDA levels in 
healthy subjects with positive anti-dsg1 antibodies suggest that the 
increase in the oxidative response might precede or concur with the 
development of skin lesions and it may play a role in the pathogen-
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esis of the disease. Abida et al. (11) proposed that the increase of reac-
tive oxygen species and lipid peroxidation might induce oxidative 
changes in the structure of Dsg1 and Dsg 3 and therefore would 
make them potential targets for autoantibodies inducing acanthol-
ysis. However, further studies are needed to determine whether the 
alteration in the oxidative response precedes or not the develop-
ment of anti-dsg1 antibodies.

Our results also indicate that patients in clinical remission 
have higher values of serum MDA, which is greater than the con-
trols and less than those of patients with chronic active form. These 
results suggest that even though there is remission from the clinical 
and immunological standpoint (less values and titles in ELISA and 
IFI); there is still biochemical activity of the disease. As a result, de-
termination of MDA in serum could constitute an indicator of dis-
ease activity in the group of EPF patients without comorbidities. It 
is noteworthy to mention, that the localized and generalized clinical 
forms show similar MDA levels, which suggests that the extension 
of the disease has no implications in the levels of lipid peroxidation.

Based on our results and previous studies, future research 
exploring the use of antioxidants (external supplementation or in 
regular diet) in reducing the oxidative stress is guaranteed. 25,26

Moreover, it would be necessary to establish if antioxidants 
could be used not only as adjuvant therapy on patients with endem-
ic pemphigus but also as prophylaxis in healthy subjects positive for 
desmoglein 1 antibodies.

The main limitation of this present study is the small num-
ber of patients with endemic pemphigus and healthy subjects pos-
itive for desmoglein 1 antibodies; however, the results are still rele-
vant in the studied subjects.

CONCLUSIONS

In conclusion, this study indicates that patients with chron-
ic active EPF and healthy subjects of endemic areas with anti-dsg1 
antibodies have systemic oxidative alterations. This may suggest a 
contribution of systemic lipid peroxidation in the pathogenesis of 
EPF; however, it is still necessary further research to confirm wheth-
er oxidative stress occurs as direct consequence of the inflammatory 
response in this disease. q
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