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Does HSP90 play an important role in psoriasis?

Rafat Czajkowski!, Sebastian Kaszewski? Tadeusz Tadrowski!, Dariusz Grzanka?®, Justyna Ziandarska?, Gerard Drewa*,
Luiza Marek-J6zefowicz

Department of Dermatology and Venerology, Faculty of Medicine, Ludwik Rydygier Medical College in Bydgoszcz, Nicolaus Copernicus
University in Torun, Poland
2University Hospitals Coventry and Warwickshire NHS Trust, United Kingdom
*Department of Clinical Pathomorphology, Faculty of Medicine, Ludwik Rydygier Medical College in Bydgoszcz, Nicolaus Copernicus
University in Torun, Poland
“University of Bydgoszcz, Poland

Adv Dermatol Allergol 2021; XXXVIII (2): 319-326

DOI: https://doi.org/10.5114/ada.2021.106210

Abstract

Introduction: Psoriasis is a chronic, inflammatory skin disease. Environmental, genetic, autoinflammatory and
autoimmune factors play a role in the pathogenesis of disease. It is believed that heat shock protein 90 (HSP90) is
an interleukin-17 (IL-17) receptor, which plays an essential role in the psoriasis pathogenesis.

Aim: To evaluate the expression of the gene encoding HSP90 protein in keratinocytes of patients with psoriasis
depending on its duration, recurrences, exacerbating factors, therapy form, and the coexistence of metabolic dis-
orders and cardiovascular diseases.

Material and methods: Skin samples from 40 psoriatic patients were investigated in this study. Control skin biopsies
were collected from 20 healthy volunteers. HSP90 expression level was measured by gRT-PCR reaction.

Results: This study has shown an increased mRNA expression of HSP90 in psoriatic patients as compared to healthy
volunteers. A positive correlation of HSP90 expression and the frequency of exacerbations was found. A negative
correlation between the HSP90 activity and the age of patients was demonstrated in the coexistence of psoriasis
with hyperlipidaemia or diabetes. Among the factors exacerbating psoriasis, acute infections induced HSP90 ex-
pression most significantly.

Conclusions: HSP90 plays a role in the pathogenesis of psoriasis. The expression of HSP90 increases with the
frequency of exacerbations of psoriasis throughout the year. Hyperlipidaemia or diabetes associated with psoria-
sis in young adults, and acute infections and emotional stress increase the expression of HSP90. The expression
of HSP90 in psoriatic patients is not dependent on the type of psoriasis, comorbidity of cardiovascular diseases,
smoking and alcohol addiction.
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Introduction the development of disorders of other systems and or-

gans, including the cardiovascular system and joints. It
is believed that psoriasis might be an independent risk

Psoriasis is a chronic, inflammatory skin disease
depending on the genetic predisposition as well as on

autoinflammatory, autoimmune and environmental fac-
tors. Psoriasis is characterized by hyperproliferation of
keratinocytes [1]. This disease is affecting approximately
2-3% of the population worldwide [2—6]. Prevalence of
psoriasis depends, among others, on geographic location
and racial origin. Psoriasis most often affects people who
have white skin, less often Asians, and the least often
is seen in the Black population. Psoriasis predisposes to

factor for acute coronary syndromes and sudden cardiac
death [7, 8]. Men with severe psoriasis die on average
3.5 years earlier, whereas women on average 4.4 years
earlier than individuals from the general population [9].
In genetically predisposed individuals, specified environ-
mental factors can elicit the development of psoriasis.
Although for many years scientific research has been
intensively conducted to investigate the causes of the
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psoriasis development, the process is still not fully un-
derstood. To date, results of conducted studies have
indicated that disturbances of cytokines play a predomi-
nant role [4]. Initially, clinicians and researchers who were
trying to understand the mechanism of psoriatic plaque
development, concentrated only on epidermal cells (ke-
ratinocytes) [10]. Previously published articles about the
pathogenesis of psoriasis estimated the activity of fibro-
blasts, neutrophils and mast cells, neurons, endothelial
cells, T lymphocytes and dendritic cells, as well as T cells
clones [11-19]. In skin eruptions characteristic for psoria-
sis, the presence of excessive expression of proinflamma-
tory cytokines such as: tumour necrosis factor o (TNF-ar),
interferon y (IFN-y), interleukin 6 (IL-6), IL-8, IL-12, IL-17,
IL-18, transforming growth factor a (TGF-a) and reduced
concentration of anti-inflammatory cytokines (IL-10 and
IL-4) has been found. In the pathogenesis of psoriasis,
probably the most important role is played by some of
the proinflammatory cytokines (TNF-a,, I1L-12, IL-23, IL-17
and IFN-y). T helper 17 (Th17) cells producing IL-22 and
IL-17 have a potential function in the pathogenesis of
psoriasis. IL-22 is an effector cytokine produced by T cells
and is functionally connecting the immune system with
epithelial cells. Moreover, IL-22 is stimulating cells to pro-
liferation. Th17 cells are stimulated by IL-23 produced by
dendritic cells [5, 20]. Initially, mainly IFN-y seems to be
responsible for the development of psoriatic skin chang-
es [21]. On the basis of the current data it can be stated
that the mechanism of the psoriatic plague development
is very complex. In this process a crucial role is played by
the cells of the immune system and by cytokines pro-
duced by those cells. Both, immunocompetent cells and
cytokines create a specific network of complicated bind-
ings that lead to hyperproliferation of keratinocytes.
Heat shock proteins (HSPs) represent a high percent-
age (5-10%) of intracellular proteins. Their concentration
might increase several times as a result of activity of stress
factors resulting in production of incorrectly folded or ag-
gregated proteins. Stress factors such as heat shock, oxida-
tive stress, infections, nitrogen oxide (NO), ultraviolet (UV),
ethanol, heavy metal ions, proinflammatory factors (TNF-q,
IFN-y), non-steroidal anti-inflammatory drugs (for example
ibuprofen) cause stimulation of biosynthesis of different
types of HSPs. Factors, which secondarily, through induction
of oxidative stress, stimulate expression of HSPs, include:
smoking cigarettes, diabetes mellitus, hyperlipidaemia,
hypertension, coronary heart disease [22]. Heat shock pro-
teins, especially HSP9O0, take part in processes associated
with cardiac hypertrophy and myocardial fibrosis. Complex
HSP90/CDC37 (Cell division cycle 37) is an integral compo-
nent of TGF-B in cardiac hypertrophy. Use of the HSP90 in-
hibitor in both in vivo and in vitro models caused reduction
in collagen synthesis [23]. In the process of carcinogenesis,
HSP90 stabilizes active forms of oncoproteins [24] as well
as affects cell-cycle progression, apoptosis, angiogenesis
and cancer cells ability to metastasis [25]. The HSP90 fam-
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ily also includes among others: proteins HSP90a, HSP9OB,
glucose regulated protein 94 (GRP94). HSP90 proteins are
necessary for maintaining the activity and stability of differ-
ent proteins including among others: kinases, some of tran-
scription factors or for steroid hormone receptors [26]. Heat
shock protein HSP90 is composed of two subunits o and 3,
and is one of the adenosine triphosphate (ATP)-dependent
proteins. HSP90 is composed of three structural domains:
N-terminal domain that has a polypeptides-binding pocket,
middle domain and C-terminal domain [27]. Truncation of
C-terminal domain from HSP9O0 results in a 5-fold reduc-
tion in activity of ATPase [28]. While binding with proteins
like p23, HSP70, CDC37, HSP90 forms protein complexes
responsible for signal transduction and regulation of the
transcription [29]. HSP90 controls activity of many factors
regulating inflammation and immune response, for exam-
ple proteins Janus kinase/signal transducers and activators
of transcription (JAK/STAT), Toll-like receptor 4 (TLR-4) and
nuclear factor-xB (NF-«xB) [30]. Heat shock proteins HSP90
and HSP60, HSP70 induce maturation of blood-derived den-
dritic cells, and by increasing synthesis of IL-12 those HSPs
enhance efficiency of antigen-presenting functions [31].

Material and methods

Material for the study included skin biopsies collected
from patients with confirmed diagnosis of psoriasis. The
control material included skin biopsies collected from
healthy volunteers. Collected skin biopsies were stored
in liquid nitrogen until the time of the molecular analysis.

Characteristics of the study group

For research we used 40 skin biopsies collected from
40 people, 20 women and 20 men, at the age from 18 to
84 years (mean age: 48.85 years). All patients had diag-
nosis of psoriasis confirmed by histopathological exami-
nation.

Characteristics of the control group

For research we used 20 skin biopsies collected from
20 people, 11 men and 9 women, at the age from 28 to 72
years (mean : 45.30 years). The control group consisted
of healthy people in whom no acute infections, coexist-
ing chronic diseases (diabetes mellitus, hyperlipidaemia,
atherosclerosis, cardiovascular diseases such as coronary
artery disease, hypertension), cancers, chronic inflamma-
tory skin diseases or hormonal disorders were found.

Molecular research

Because of the complexity of the procedure and risk
of degradation of genetic material during the research,
expression of the gene encoding HSP90 protein on the
MRNA synthesis level was divided into 3 stages: isolation
of total RNA, reverse transcription polymerase chain reac-
tion (RT-PCR), and quantitative analysis RT-PCR (qRT-PCR).
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Total RNA was isolated using A@A Biotechnology
kit according to the manufacturer’s recommendations.
Each time after the isolation, qualitative and quantitative
analysis of obtained material was made using spectro-
photometer Eppendorf BioSpectrometer comparing the
ratio of absorbance at 260 and 280 nm (A260/A280). The
degree of degradation was measured using agarose gel
electrophoresis in 2% agarose gel in a 1X TBE buffer. Re-
sults were compared with the marker at a size of KBL 1
RTU (100-1000) from A&A Biotechnology”. As control ma-
terial we used RNA isolated from freshly drawn periph-
eral blood. Electrophoretic conditions were as follows:
30 min and 100 V. In samples containing high molecu-
lar weight, purified RNA, the concentration values were
standardized to the level of 75-100 ng/ul.

To perform reverse transcription polymerase chain
reaction we used OneStep RT-PCR kit from EURX, which
enables obtaining cDNA during one reaction in one tube.
RT-PCR reaction was performed in thermocycler Master-
cycler Personal Eppendorf.

Quantitative Analysis gRT-PCR was performed using
intercalating dyes EvaGreen and Relative Quantification.
As a reference gene we used G6PD (Glucose-6-phosphate
dehydrogenase). The reaction was performed in thermo-
cycler LightCycler 2.0.

Ethics

This study was approved by the Research Ethics Com-
mittee of the Collegium Medicum in Bydgoszcz.

Results

The mean level of expression of the HSP90 gene at
the mRNA level in the study group amounted to 380.0
+279.0 whereas in the control group 81.8 +29.8. Statisti-
cal analysis showed a significantly higher concentration

of analysed genetic material in psoriatic patients than in
healthy volunteers (p < 0.001) (Table 1).

Analysis of correlation between mRNA expression
of the HSP90 gene and parameters describing the clini-
cal course of psoriasis (duration of disease, duration of
exacerbation, frequency of exacerbations within 1 year)
showed a positive correlation between intensification of
mMRNA expression of the HSP90 gene and frequency of ex-
acerbations of the disease throughout the year (Table 2).

Evaluation of relation of mRNA expression of the

HSP90 gene and chosen parameters in the study

group

The mRNA expression of the HSP90 gene was evalu-
ated in relation to the type of psoriasis, clinical manifes-
tation, coexistence of cardiovascular diseases and lipid
disorders. Also the relationship between mRNA expres-
sion of the HSP90 gene and factors exacerbating psoria-
sis such as smoking cigarettes, drinking alcohol, stress
and infections was analysed.

Type of psoriasis

Statistical analysis of the level of mRNA expression
of the HSP90 gene between patients with type | and |l
psoriasis showed 1.5-fold higher mean expression of the
analysed gene in patients with type | psoriasis (Table 3).
However it was not a statistically significant difference
(p = 0.388).

Comparative analysis of clinical parameters of patients
with type | and Il psoriasis indicates differentiation of pa-
tients’ age, which in patients with type | psoriasis was sta-
tistically significantly higher than in patients with type Il
(44.8 and 54.9 years, respectively; p = 0.029) (Table 4).

Further analysis showed that parameters such as the
number of previous hospitalizations and frequency of exac-
erbations of psoriasis within 1 year statistically significantly

Table 1. Comparison of mRNA expression of the HSP90 gene in psoriatic patients and healthy volunteers (p < 0.001)

Group Descriptive statistics P-value
N X SD Min. Q, Me Q, Max.
Studied 40 380.8 279.0 38.4 198.8 275.2 502.6 1190.0 < 0.001
Control 20 81.8 29.8 45.5 61.2 77.2 94.3 180.2
Table 2. Correlations of analysed variables in patients with psoriasis
Variable Study group
Correlations of variables using Spearman’s rank correlation test
Age HSP90 Duration of disease Duration of exacerbation
HSP90 -0.10
Duration of disease 0.37 0.06
Duration of exacerbation 0.17 0.09 0.06
Frequency of exacerbations throughout the year -0.26 0.71 -0.02 0.00
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Table 3. Results of descriptive statistics of mMRNA expression
type of psoriasis

of the HSP90 gene in patients with the first or second

Type of psoriasis Descriptive statistics P-value
N x SD Min. Q, Me Q, Max.
First 24 435.2 326.9 38.4 198.8 309.7 606.3 1190.0 0.388
Second 16 299.3 163.3 93.8 187.6 257.8 371.9 626.0
Table 4. Results of descriptive statistics of the age between groups with the first and second type of psoriasis
Type of psoriasis Descriptive statistics P-value
N X SD Min. Q Me Q, Max.
First 24 44.8 19.1 18.0 29.0 38.5 57.0 84.0 0.029
Second 16 54.9 10.5 40.0 475 55.0 64.5 72.0
Table 5. Relationship between the type of psoriasis and the number of previous hospitalizations
Type of psoriasis Number of hospitalizations P-value
Zero One Two Three Several/many
N 0 4 1 1 9 0.047
% 0.00 26.67 6.67 6.67 60.0
Il N 1 5 3 0 2
% 9.09 45.45 27.27 0.00 9.09
Table 6. Relationship between the type of psoriasis and frequency of exacerbations throughout the year
Type of psoriasis Frequency of exacerbations P-value
1x/year 2x/year 3x/year 3-4x/year 4x/year
N 8 8 4 3 1 0.008
% 33.33 33.33 16.67 12.50 4.17
I N 8 6 2 0 0
% 50.00 37.50 12.50 0.00 0.00

Table 7. Results of descriptive statistics for mRNA expression
presentation of psoriasis

of the HSP90 gene in patients with different clinical

Clinical presentation Descriptive statistics P-value
of psoriasis N x SD Min. Q Me Q, Max.

Plague 21 386.1 307.5 38.4 204.5 275.2 495.9 1190.0 0.84
Pustular 4 382.5 365.7 139.5 148.1 236.2 616.9 918.0
Erythrodermic 5 290.8 142.4 193.0 204.3 234.5 377.3 501.0

Psoriatic arthritis 10 404.7 246.9 75.0 229.5 322.8 598.3 852.5

differed between analysed groups of patients with type |
and Il psoriasis. Patients with type | psoriasis were hospital-
ized substantially more frequently (Table 5) and they also
had more frequent exacerbations of the disease (Table 6).

Clinical presentation of psoriasis

Analysis of levels of mRNA expression of the HSP90
gene in groups of patients with various types of psoria-
sis showed a not significantly lower mean level of ex-
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pression in erythrodermic psoriasis (290.8) in relation to
pustular psoriasis (382.5) and plaque psoriasis (386.1),
whereas the highest concentration of the analysed factor
was found in psoriatic arthritis (404.7). Comparison that
was made between four analysed groups using Kruskal-
Wallis ANOVA test did not find statistically significant
differences confirming the fact that the type of psoriasis
has an influence on expression of the gene of the anal-
ysed protein (Table 7).
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Coexisting diseases

The relationship between mRNA expression of the
HSP90 gene and coexistence of cardiovascular diseases
and lipid disorders was also analysed. mRNA expression
of the HSP90 gene was analysed in patients with nega-
tive and positive medical history for cardiovascular dis-
eases (hypertension, coronary artery disease), lipid dis-
orders and diabetes mellitus.

Cardiovascular disorders

Comparative analysis of the differences in mRNA ex-
pression of the HSP90 gene between patients from the
study group with negative and positive medical history
for cardiovascular diseases showed that there were no
statistically significant differences (400.8 vs. 353.9, re-
spectively; p = 0.892) (Table 8). It indicates that there was
no relationship between coexistence of cardiovascular
diseases in patients with psoriasis and the level of mMRNA
expression of the HSP90 gene.

Lipid metabolism disorders

Comparison made to define differences in mRNA
expression of the HSP90 gene between patients with
negative and positive medical history for lipid disorders
showed that there were no statistically significant differ-
ences between the two groups (365.7 vs. 416.3, respec-
tively; p = 0.651) (Table 9). It indicates that there was no
relationship between analysed variables.

Psoriatic patients with a positive medical history for
hyperlipidaemia in a statistically significant way showed

a negative correlation between age and mRNA expres-
sion of the HSP90 gene, because with age, the expres-
sion of the analysed gene decreases.

Diabetes mellitus

Comparison made to define differences in mRNA
expression of the HSP90 gene between patients with
negative and positive medical history for diabetes mel-
litus showed that there were no statistically significant
differences between the two groups (384.2 vs. 361.8, re-
spectively; p = 0.839) (Table 10).

It indicates that there was no relationship between
the level of mRNA expression of the HSP90 gene and co-
existence of diabetes mellitus in patients with psoriasis.

Factors exacerbating psoriasis

The relationship between the level of mMRNA expres-
sion of the HSP90 gene and factors that might exacer-
bate the course of psoriasis was also estimated. Fac-
tors such as smoking cigarettes, drinking alcohol, stress
and infections were analysed.

Smoking cigarettes

Comparison made to define differences in mRNA
expression of the HSP90 gene between non-smoking
patients (negative history) and smoking patients (posi-
tive history) showed that there was no statistically sig-
nificant correlation between them, below the level of
assumed coefficient a. However, a higher mean level of
mMRNA expression of the HPS90 gene in patients smoking

Table 8. Results of descriptive statistics for mRNA expression of the HSP90 gene between patients with negative

and positive medical history for cardiovascular diseases

Medical history for Descriptive statistics P-value
cardiovascular diseases N 5 sD Min. Q, Me Q, Max.

Negative 23 400.8 318.6 384 193.0 315.5 501.0 1190.0 0.892
Positive 17 353.9 220.9 114.9 215.5 258.5 504.1 852.5

Table 9. Results of descriptive statistics for mRNA expression of the HSP90 gene between patients with negative

and positive medical history for hyperlipidaemia

Medical history for Descriptive statistics P-value
hyperlipidaemia _ X

N X SD Min. Q1 Me 03 Max.
Negative 28 365.7 282.2 384 204.3 259.7 464.5 1190.0 0.651
Positive 12 416.3 280.2 123.7 180.6 322.8 620.2 918.0

Table 10. Results of descriptive statistics for mRNA expression of the HSP90 gene between patients with negative

and positive medical history for diabetes mellitus

Medical history for Descriptive statistics P-value
diabetes mellitus N P SD Min. Q, Me Q, Max.

Negative 34 384.2 292.4 38.4 193.0 275.2 501.0 1190.0 0.839
Positive 6 361.8 205.9 156.7 2185 277.7 598.3 642.0
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Table 11. Results of descriptive statistics of mMRNA expression of the HSP90 gene between patients with factors

exacerbating psoriasis such as stress and acute infections

Medical history Descriptive statistics P-value
N X SD Min. Q Me Q, Max.

Stress 11 327.5 373.8 38.4 114.9 229.5 918.0 993.0 0.008

Infection 6 542.0 334.1 243.5 395.1 426.6 570.5 1190.0

Stress/infection 1 384.8 180.1 93.8 218.5 298.5 495.9 642.0

cigarettes (437.3 vs. 343.2) with p-value of 0.052 occurred
on the level of statistical tendency (from 0.05 to 0.10),
what might indicate the presence of differences between
groups. For confirmation of those results the analysis on
the larger group of psoriatic patients should be done.

Drinking alcohol

Comparison that was made refers to differences in
levels of mRNA expression of the HSP90 gene between
patients not consuming (negative history) and consum-
ing alcohol (positive history) and showed a correlation
between them that was not statistically significant, be-
low the level of assumed coefficient a (366.3 vs. 419.0,
respectively; p = 0.283).

Stress and acute infections

Comparison that was made refers to the relationship
between factors exacerbating psoriasis and occurrence
of differences in mRNA expression of the HSP 90 gene.

The comparison between analysed exacerbating fac-
tors (stress, acute infections and together stress/acute
infections) was made using the Kruskal-Wallis ANOVA
test and it showed that the differences were statistically
significant, what confirmed the influence of the above-
mentioned factors on the level of mRNA expression of
the HSP90 gene, p-value was 0.008 (Table 11).

Conducted research showed that the strongest factor
inducing the increase of mMRNA expression of the HSP90
gene for the analysed group of patients was infections.
Stress induced production of the analysed protein the
least significantly.

Discussion

Studies have shown that heat shock proteins play an
important role in the pathogenesis of many inflamma-
tory diseases and in the shaping of immune responses.
Expression of the HSP90 protein is observed in the whole
normal epidermis [32], whereas overexpression was dem-
onstrated among others in diseases like breast cancer,
lung cancer, leukaemia, Hodgkin’s lymphoma, systemic
lupus erythematosus, rheumatoid arthritis, cardiovascu-
lar disorders, sleep apnoea, psoriasis [33, 34]. Moreover
HSP90 protein plays an important role in neurodegen-
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erative diseases such as Alzheimer’s disease, Parkinson’s
disease and Huntington’s disease [35, 36].

Kakeda et al. in their study found a significantly in-
creased expression of HSP90 protein in epidermal kera-
tinocytes and mast cells in the tissue samples obtained
from lesional psoriatic skin [34]. Whereas Damasiewicz-
Bodzek et al. found that the sera of the psoriatic patients
contain higher concentrations of anti-HSP90 antibodies
than in the control group [37].

In this study, a relationship between mRNA expres-
sion of the gene encoding HSP90 protein and frequency
of exacerbations of psoriasis within 1 year was noted.
The level of MRNA expression of the HSP90 gene was
higher in patients with three and four exacerbations of
psoriasis within 1 year. There was no correlation between
mMRNA expression of the HSP90 gene and duration of
psoriasis as well as duration of a specific exacerbation.
Further analysis showed more frequent exacerbations of
psoriasis within 1 year in patients with the first type of
psoriasis. This group of patients was also more frequent-
ly hospitalized. These results coincide with available lit-
erature data and according to them, type | psoriasis is
characterized by a more severe course and more frequent
recurrences [3, 38].

On the basis of the above-mentioned facts it might
be concluded that activity of an additional stress factor
triggering exacerbations every time provokes release of
additional “deposits” of HSP90 protein despite the pre-
vious presence of chronic inflammation. It seems that
duration of the disease and time of activity of the stimu-
lus that provoked exacerbation on the background of
previously present inflammation are less important for
the level of HSP90 expression. The study evaluated the
influence of factors such as smoking, drinking alcohol,
acute infections and stress on mRNA expression of the
HSP90 gene.

One of processes taking place in cells of smoking
people is production of reactive oxygen species. With
age, production of free radicals increases, whereas de-
fence mechanisms of the organism decrease [39]. This
study proved that there was no correlation between
mMRNA expression of the HSP90 gene and smoking or
drinking alcohol.

Infections and stress might lead to activation of heat
shock proteins. Because of the fact that HSPs found in
microorganisms have a high degree of sequence homol-

Advances in Dermatology and Allergology 2, April/2021



Does HSP90 play an important role in psoriasis?

ogy with human HSPs, they work as factors influencing
immunogenicity. Exacerbation of psoriasis caused by
streptococcal infection is associated with involvement of
HSPs in immune response. Among factors exacerbating
psoriasis which were included in the study, acute infec-
tions were elements that induced mRNA expression of
the HSP90 gene in the strongest manner. In relation to
data about a more severe course of erythrodermic and
pustular psoriasis, the correlation between clinical pre-
sentation of the disease and the level of mRNA expres-
sion of the HSP90 gene was analysed. However in con-
ducted research, no increased mRNA expression of the
HSP90 gene was found in any type of psoriasis. There
was also no correlation between arthralgia caused by
psoriatic arthritis or osteoarthritis and expression of the
evaluated gene. The available literature does not present
data about expression of HSP proteins depending on the
clinical presentation of psoriasis.

The study also analysed mRNA expression of the
HSP90 gene in patients with psoriasis and a positive
medical history of cardiovascular diseases such as hy-
pertension and coronary heart disease. According to the
literature, heat shock proteins are one of the basic com-
ponents of cardiomyocytes. Their increased expression
is caused by ischemia, overload of the heart and heart
failure. Impairment of heat shock proteins’ function re-
sults in loss of ability to deal with stress factors and in
reduced cardioprotective potential [40].

In conducted studies there was no evidence of in-
creased mRNA expression of the HSP90 gene in patients
with psoriasis and coexisting cardiovascular diseases.
The available literature also does not contain data about
the activity of HSP90 protein in patients with psoriasis
and coexisting positive medical history for hypertension
or coronary heart disease.

Some of the researchers think that psoriasis should
be treated as a prediabetes condition [41]. In the course
of diabetes mellitus and other metabolic diseases there
was found an impaired function of many HSP proteins
including HSP70 and HSP90 that are key regulators of
mechanisms associated with the development of com-
plications in the course of diabetes mellitus. However
results of this study have not shown any correlation be-
tween the level of mMRNA expression of the HSP90 gene
and presence of diabetes mellitus in the group of exam-
ined patients. In case of dyslipidaemia the first elements
that are affected by an increased serum level of lipids are
endothelial cells. As it is known, defects of cell structure
and impaired functioning of those cells play an important
role in the pathogenesis of many disorders. Foam cells,
formed by accumulation of lipids in endothelial cells,
are characterized, among others, by a high level of heat
shock proteins such as HSP27, HSP70 and HSP90 [42].

Proved relationship between psoriasis and lipid
disorders was the basis for searching for a correlation
between mRNA expression of the HSP90 gene and co-

Advances in Dermatology and Allergology 2, April/2021

existence of lipid disorders. Results of this study proved
that there was no correlation between the level of mMRNA
expression of the HSP90 gene and coexistence of hyper-
lipidaemia in the group of examined patients. However,
in this study it was remarked that there was a correla-
tion between age and mRNA expression of the HSP90
gene in psoriatic patients with a positive medical history
for hyperlipidaemia. The results demonstrated a nega-
tive correlation between those parameters: with the age
a decreasing level of mMRNA expression of the HSP90
gene was observed. A similar relationship was found in
patients with a positive medical history for diabetes mel-
litus. The literature does not present unequivocal data
concerning the correlation between activity of HSP90
protein and coexisting metabolic disorders such as dia-
betes mellitus or hyperlipidaemia in psoriatic patients.

Available publications and results of this study sug-
gest that HSP90 from keratinocytes and mast cells is
one of key regulators of the inflammation so inhibition
of HSP90 protein’s activity might be a new therapeutic
option to treat psoriasis.

Conclusions

HSP90 protein plays an important role in the patho-
genesis of psoriasis. Expression of the gene encoding
HSP90 protein at the mRNA level correlates with the
frequency of exacerbations of psoriasis within 1 year.
Among factors exacerbating psoriasis, infection induces
mMRNA expression of the gene encoding HSP90 protein
most significantly. Comorbidity of cardiovascular dis-
eases, diabetes, smoking, drinking of alcohol does not
influence significantly the mRNA expression of the gene
encoding HSP90 protein in patients with psoriasis.
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