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INTRODUCTION
Psoriasis is a chronic disease that is caused by a

ABSTRACT

Background: Psoriasis is a persistent, inflammatory, and proliferative skin
disorder. It is distinguished by erythematous plaques coated with silvery
scales.Objectives: Highlight the role of adiponectin and myonectin in psoriasis
and metabolic syndrome (MetS) patients. Methods: This case-control study
included 45 cases with different types of psoriasis vulgaris, diagnosed based on
typical clinical features, of which 15 cases have metabolic syndrome in addition to
psoriasis and another 15 patients have psoriasis without metabolic syndrome.
PASI and MSSS were assessed, as well as adiponectin and myonectin, and their
association was evaluated. Results: There was significant variation between the
groups respecting clinical and laboratory data, metabolic syndrome severity score
(MSSS), adiponectin, and myonectin (p<0.05). Adiponectin and myonectin were
significantly lower in psoriasis with the metabolic group than in psoriasis without
the metabolic group. Both groups had significantly lower adiponectin and
amyonectin levels than the control group. Conclusion: Psoriasis cases are
susceptible to dyslipidemia and the basic elements of the metabolic syndrome.
This emphasizes the importance of screening all psoriasis cases for related MetS
to detect it early and treat it to lower morbidity and mortality. Adiponectin and
myonectin levels were remarkably elevated in the control group than in psoriasis
patients. Adiponectin and myonectin levels were much elevated in the control
group than in psoriasis patients. Regarding psoriasis patients, both were lower in
metabolic syndrome patients than those who are free of it. Measuring their levels
can serve as a measurement for progression of both psoriasis and MetS.
Keywords: Adiponectin; Myonectin; Psoriasis Vulgaris

suprapapillary  plate  thinning.  Occasionally,
neutrophils and lymphocytes infiltrate the

polygenic predisposition as well as triggering
environmental stimuli like trauma, infection, and
medication. Psoriasis appears clinically as plaques
and erythematous scaly papules, with pustular
lesions and erythroderma. The scalp, trunk, hands,
nails, elbows, knees, and feet are the most
commonly involved areas. 10% to 25% of patients
have psoriatic arthritis. Psoriasis is marked
pathologically by consistent rete ridges elongation,
intermittent parakeraosis, vascular dilation, and
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perivascular dermis and epidermis in aggregates [1].
Psoriasis is recognized to have a negative impact on
the quality of life of patients. While the
investigation is sparse and results are
unstandardized, current evaluations show that all
psoriatic patches and plaques reduce cases’ quality
of life, with no region doing so to a considerably
higher incidence than another [2].

The prevalence of metabolic syndrome
(MetS) in psoriasis cases has a notable range (20-
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50%), and psoriatic cases have at least double the
chance of developing MetS compared to
nonpsoriatic control. Cases with severe psoriasis are
also more likely to have MetS than those with
moderate skin conditions. Recent data points to
shared genetic predisposition, several metabolic risk
factors, and pathogenic pathways between psoriasis
and MetS [3].

Different metabolic pathways are mediated
by adiponectin. Adiponectin levels in the blood are
elevated, which enhances lipid and glucose
metabolism and reduces inflammation and oxidative
stress. Adiponectin elevation lowers the likelihood
of developing metabolic syndrome. Adiponectin
needs to be taken into account as a possible
treatment target for metabolic syndrome [4].

Myonectin is a myokin induced by exercise
protecting the heart from acute myocardial ischemia
injury by regulating inflammation and apoptosis.
MetS raises the risk of a heart attack. [5].

Exercise training can be extremely
important in reducing obesity-associated disorders
and MetS; this impact is somewhat related to
myonectin activities given the involvement of
myonectin in enhancing fatty acid intake. As a
result, it is advised to adopt this form of exercise to
lower the risk of diseases linked to MetS and
obesity [6].

The study is designed to highlight the role
of adiponectin and myonectin in psoriasis and
metabolic syndrome patients

METHODS

This case-control study included 45 patients with
different types of psoriasis wvulgaris, diagnosed
based on typical clinical features, of which 15
patients have metabolic syndrome in addition to
psoriasis and another 15 patients have psoriasis
without metabolic syndrome, these were assigned
into 2 separate groups. 15 health, sex, and age-
matched persons were included as the control
group. The study was carried out at the
Dermatology and  Venereology  Department
outpatient clinic, Zagazig University Hospitals, and
Al-Ahrar  Teaching Hospital in  Zagazig.
Adiponectin and Myonectin analysis by ELISA
were held in Clinical Pathology Department Labs.
This study had the approval of the Institutional
Review Board (IRB) (#9818/26-9-2022). Written
informed consent to participate in the study was
obtained from all participants. Sample collection
took place from 12/12/2022 until 13/3/2023.
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Psoriatic patients (both genders) over 18 years of
age with different types of psoriasis vulgaris were
included in our study.

Cases with the following characteristics were
excluded; cases on metformin, thiazolidinedione
rimonabant anorexic antiobesity drug, and statins.
Patients with other dermatoses, inflammatory bowel
disease, rheumatoid arthritis, heart and kidney
failure, and Lung disease.

Written informed consent was obtained from all
participants. The study was done according to The
Code of Ethics of the World Medical Association
(Declaration of Helsinki) for studies involving
humans.

All patients and controls were subjected to the
following assessments before collecting the blood
samples; complete history taking, general
examination, and clinical assessment. In addition,
dermatological examination of psoriatic patients
including the degree of scaling, erythema, and
induration as well as examination of the scalp and
nails. Furthermore, the calculation of Psoriasis Area
and Severity Index (PASI) scores to determine the
severity of psoriasis.

PASI score

PASI score is a tool used to measure the severity
and extent of psoriasis. For each body part, a sample
area of psoriasis is chosen: head 10% surface area,
arms 20% surface area, trunk 30% surface area, and
legs 40% surface area. A scale from 1 — 10 is a case
of mild psoriasis, 11 — 20 for moderate psoriasis and
> 20 is severe psoriasis [7].

Lipid profile assessment

Total cholesterol, triglycerides, and HDL-
cholesterol levels were assessed by a colorimetric
method [8]. LDL-cholesterol values were assessed
according to Friedwald's formula [9]. Blood glucose
was done by enzymatic determination by coupled
reaction [10]. Diagnosing MetS based on the criteria
mentioned above.

MetS severity score

Utilizing the MetS severity score created by West
Virginia University's Public Health Department of
Biostatistics, the severity of MetS was calculated
[11].

Adiponectin and myonectin

The plasma concentrations of adiponectin and
myonectin in each sample were assessed using
ELISA concerning the manufacturer’s procedure.

STATISTICAL ANALYSIS
The data were analyzed using IBM SPSS 23 (SPSS
Inc., Chicago, IL, USA) and NCSS 11 for Windows

4035 | P g e


https://doi.org/10.21608/zumj.2023.226919.2838

https://doi.org/10.21608/zumj.2023.226919.2838

(NCSS LCC., Kaysville, UT, USA). Quantitative
data were presented as mean, standard deviation,
and range, whilst categorical data were presented as
numbers and percentages. Category-specific factors
were analyzed using the Chi-Square Test (X2).
Assuming normality at P>0.05, quantitative data
were examined for normality by the Kolmogorov-
Smirnov test. If normality was found, either the
ANOVA (F) test or the Kruskal-Wallis test was
used to compare three means. Results with a P value
< 0.05 are significant.

RESULTS
This case-control study included 45 subjects; 30
psoriasis patients of which 15 have metabolic
syndrome in addition to psoriasis and another 15
patients who don’t have metabolic syndrome. 15
normal subjects served as controls, and the
demographic and anthropometric data are shown in
Table (1).
Psoriatic patients were subdivided according to
PASI score. The score ranged from 0-72. Patients
with PASI<10 were 10 (33%) (3 with metabolic
syndrome and 7 without it) represent mild psoriasis;
patients with PASI (10-20) were 15 (50%) (9 with
metabolic syndrome and 6 without it) represent
moderate psoriasis while patients with PASI > 30
were 5 (27%) (3 with metabolic syndrome and 2
without it) represent severe psoriasis (Table 2).
PASI score ranged from 7.6 to 42.9 in the metabolic
syndrome group with a mean of 17.53 which was
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significantly higher than the psoriasis without
metabolic group with a mean of 10.71 and a range
of 4.0 to 28.2 (Table 3).

There was a significant difference between the
groups respecting clinical and laboratory data,
metabolic syndrome severity score (MSSS),
adiponectin, and myonectin (p<0.05). Adiponectin
and myonectin were significantly lower in psoriasis
with the metabolic group in comparison to psoriasis
without the metabolic group. Both groups had
significantly lower diponectin and amyonectin
levels than the control group (Table 4).

As regards PASI score, with a mean of 14.12+8.58,
and adiponectin levels, with a mean of 7.37+£0.85
(p=0.08) and myonectin levels, with a mean of
1.99+0.86 (p=0.407), we weren’t able to find a
statistically significant relationship between PASI
and adiponectin or myonectin. Metabolic syndrome
severity score, with a mean of 0.51+0.80, was found
to be inversely related to adiponectin levels, with a
mean of 7.37£0.85 (p=0.04). Metabolic syndrome
severity score, with a mean of 0.51+0.80, was found
to be inversely related to myonectin levels, with a
mean of 1.99+0.86. There was a statistically
significant relationship between adiponectin, with a
mean of 7.37+0.85, and myonectin, with a mean of
1.99+0.86. There was not a highly statistically
significant positive association between PASI score
and MetS parameters studied in both psoriasis
groups (Table 5).

Table 1: Demographic and anthropometric data of the studied groups

Variables Psoriasis with Psoriasis without Control group F P value
metabolic (n=15) metabolic (n=15) (n=15)

Gender N % N % N % Chi-Square | 0.914
Male 8 53.3 9 60 8 53.3 0.180 NS
Female 7 46.7 6 40 7 46.7

Mean £ SD F P value
Age 47.73+£16.34 47.33£15.26 40.00£7.62 1.529 0.229
Range 2071 20 — 68 28 — 54 NS
Weight 91.40+11.39 76.87+13.80 75.60+4.64 10.152 <0.001
Height 1.64+0.05 1.63+0.05 1.66+0.05 0.822 0.446
BMI 34.11+4.93 28.74+4.80 27.53+1.74 10.947 <0.001

p>0.05: Non significant and P<0.05: Significant
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Table 2: Severity of psoriasis according to PASI score

Mild < 10 10% 23%
Moderate 10-20 30% 20%
Severe > 20 3 10% 2 %

Table 3: Severity of psoriasis among studied cases

Psoriasis with metabolic (n=15) | 17.53+9.14

7.6-429
Psoriasis without metabolic | 10.71+6.62 2.342 0.027
(n=15) 4.0-28.2 Significant
Both groups (n=30) 14.12+8.58

4.0-42.9
p>0.05: Non significant and P<0.05: Significant

Table 4: Clinical and laboratory data among the studied groups

Mean + SD
WC 111.60+13.37 93.87+13.56 91.13+4.93 14.365 <0.001
94 — 135 73-133 83-100 HS
SBP 143.00+9.41 125.33+5.50 124.00+6.33 31.873 <0.001
120 - 160 110 -130 110 - 160 HS
DBP 96.33+11.57 83.33+3.62 81.67+5.56 16.315 <0.001
80-120 80-90 70-90 HS
HDL 41.73+7.37 46.28+10.39 49.67+6.35 3.523 0.039
28 -52 29-70 38-60 Significant
LDL 143.28+32.44 132.82+53.29 66.35+24.44 17.457 <0.001
84 — 209 27 -210 35-114 HS
TC 218.27+34.93 198.61+62.06 139.46+24.92 13.297 <0.001
167 — 276 98 - 290 99 -180 HS
TRG 188.37+81.65 130.86+68.13 117.26+25.06 5.371 0.008
111 - 424 73-351 67 — 150 Significant
FBG 122.91+46.63 109.49+39.10 92.53+11.77 14.365 <0.001
75 — 248 79 — 244 68 — 123 HS
MSSS 1.31+0.60 0.32+0.63 0.08+0.39 25.668 <0.001
0.70 - 2.58 -0.72-1.70 -0.89 - 0.62 HS
Adiponecti | 6.83+0.45 7.32+0.62 7.94+1.01 8.745 <0.001
n 6.08 —7.89 6.42 — 8.47 6.42 —9.94 HS
Myonectin | 1.50+0.42 1.76%0.24 2.73+1.09 13.189 <0.001
1.08-2.81 1.44 -2.25 1.63-6.40 HS



https://doi.org/10.21608/zumj.2023.226919.2838

WC: Waist circumference, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HDL: High density
lipoproteins, LDL: Low density lipoproteins, TC: Total cholesterol, TRG: Triglycerides and FBG: Fasting blood

glucose

p>0.05: Non significant and P<0.05: Significant

Table 5: The relations between adiptonectin, myonectin, PASI, and MSSS

Adiponectin 7.37£0.85

6.08 — 9.94 -0.318 0.087
PASI 14.12+8.58

4.0-42.9
Myonectin 1.99+0.86

1.08 - 6.40 0.159 0.407
PASI 14.12+8.58

4.0-42.9
Adiponectin 7.37£0.85

6.08 — 9.94 -0.271 0.042
MSSS 0.51+0.80

-0.89 — 2.85
Myonectin 1.99+0.86

1.08 - 6.40 -0.298 0.047
MSSS 0.51+0.80

-0.89 —2.85
Adiponectin 7.37£0.85

6.08 — 9.94 0.656 <0.001
Myonectin 1.99+0.86

1.08 - 6.40
PASI 14.1248.58

4.0-42.9 0.192 0.310
MSSS 0.51+0.80

-0.72 - 2.85

p>0.05: Non significant and P<0.05: Significant
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Figure 1: 61-year-old psoriasis male patient who participated in our study. He has mild psoriasis with PASI
score = 5.6.

Figure 2: 38-year-old psoriasis female patient who participated in our study. She has severe psoriasis with PASI
score = 47.2.
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DISCUSSION
Psoriasis is an inflammatory skin condition that is
primarily caused by aging and hereditary
predisposition. However, various environmental
risk factors, including injury, infection, and
medications, have been shown to affect the onset of
this inflammatory skin condition. Around 2% of
people globally are affected by this disease, but it
varies a little depending on the type of skin [12].
Increased waist circumference (WC) is a MetS
diagnostic characteristic. This study revealed that
waist circumference was statistically higher in
psoriatic patients who have metabolic syndrome (P
< 0.001) in comparison with both psoriatic patients
who don’t have metabolic syndrome and the control
group which was slightly lower than psoriasis
without metabolic syndrome group. This is
supported by two recent reports done by Ramirez-
Teran et al., and Choudhary et al. [13,14].
As regards blood pressure, our study revealed that
SBP and DBP were significantly elevated in
psoriatic cases with MetS (P < 0.001) in comparison
to both psoriasis patients who don’t have metabolic
syndrome and the control group which was slightly
lower than psoriasis without metabolic syndrome
group. This agreed with the studies by Rathod et al.,
and Duan et al. [15,16].
Our study showed that total cholesterol was
significantly higher in psoriasis with the metabolic
group than in psoriasis without the MetS group.
Both were significantly higher than the control. This
is supported by previous studies [17-19].
We noticed that triglyceride level was remarkably
elevated in psoriasis with the MetS group compared
with psoriasis without the MetS group. Both were
significantly elevated than control. This follows the
studies by Ramezani et al., [17] and Fernandez-
Armenteros et al., [20]. But Ma et al., reported no
significant variation in TG levels between psoriasis
and control groups [21].
The present study found a lower HDL level in
psoriatic patients with MetS in comparison to
psoriatic cases without MetS. Both were
significantly lower than control (P = 0.039). This is
supported by the studies by Ma et al., [22] and Sirin
et al. [23].
We noticed that low-density lipoproteins (LDL)
level was significantly higher in psoriasis with the
MetS group than in psoriasis without the MetS
group. Both were significantly higher than the
control. This was agreed with the studies by Shih et
al., [24] and Kaur et al., [25].
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As regards fasting blood glucose, it was
significantly higher in psoriasis with the MetS
group than in psoriasis without the MetS group.
Both were remarkably higher than control (P <
0.001). This is supported by Brazzelli et al., [26]. In
contrast, Wen et al. reported no significant variance
in fasting blood glucose levels between psoriasis
patients and control groups [27].

The PASI score which we used to measure psoriasis
severity was found to be higher in psoriasis patients
with metabolic syndrome than in psoriasis cases
without metabolic syndrome (P = 0.027). Among
the subjects more mild psoriasis cases which we
defined as PASI less than 10 were free of metabolic
syndrome while more moderate and severe cases
were diagnosed with metabolic syndrome. This
resembles the findings by Malkic Salihbegovic et al.
[28].

Metabolic syndrome expressed as metabolic
syndrome severity score “MSSS” was higher in
psoriasis with MetS group than psoriasis without
MetS group. Both were notably higher than control.
This is supported by several studies which
illustrated the relationship between psoriasis and
metabolic syndrome [29,30]. No statistically
significant relationship was found between psoriasis
severity assessed by PASI score and metabolic
syndrome severity score assessed by MSSS and Z-
score.

Adiponectin was significantly lower in psoriasis
with MetS group than in psoriatic patients without
MetS, both groups had a significantly lower
adiponectin level than control. These results are
supported by the studies of Ruiyang et al. [31] and
Stuczanowska-Gtabowska et al. [32].

There was no statistically marked association
between serum adiponectin levels and PASI score
(P = 0.087). This was agreed with the results
of Kaur et al. [33].

Myonectin was significantly lower in psoriasis with
the metabolic group in comparison to psoriasis
without the metabolic group. Both groups had
significantly lower myonectin levels than the
control. There was no statistically significant
relation between serum myonectin levels and PASI
score (P = 0.407). Interestingly, this study is a
pioneer in showing the correlation between
psoriasis and myonectin.

We found adiponectin to be inversely related to
metabolic syndrome parameters in a statistically
significant manner (P = 0.042). This is supported by
Nesic et al. [34].
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Regarding myonectin, we found it to be inversely
related to metabolic syndrome parameters in a
statistically significant manner (P = 0.042). This is
supported by Petro et al. [35].
We found a statistically significant direct
relationship between adiponectin and myonectin. To
our knowledge, this study was the first to study the
correlation between adiponectin and myonectin.
Adiponectin  (ADPN) is an anti-inflammatory,
antidiabetic, and antioxidant agent which is potent
against chronic diseases. Exogenous recombinant
ADPN was found to be useful in stroke treatment in
animal studies. Exogenous ADPN injected before
middle cerebral artery occlusion had a protective
effect on infarct size and neurological deficit scores
[36].
In diabetic mice, ADPN treatment reverses insulin
resistance by elevating oxidation of fatty acid in
skeletal muscle, which in turn lowers TAG and FFA
levels in serum and tissues. Insulin resistance in
diabetic mice is reversed by ADPN injection, which
elevates fatty acid oxidation in skeletal muscle and
consequently lowers serum and tissue levels of FFA
and TAG [37].
Hesperidin can dramatically lessen psoriasis-like
skin damage in rats and stop the growth of
immortalized keratinocytes in humans. Adiponectin
levels in mice were markedly increased after
hesperidin treatment, and PASI scores were
noticeably decreased. Pro-inflammatory factor
secretion in skin lesions, epidermal differentiation,
thickness, and hyperproliferation were all decreased
[38].
Recombinant myonectin administration to mice
lowers levels of circulating free fatty acids by
encouraging free fatty acid absorption [39].
Following an oral lipid challenge, blood TG and
NEFA levels considerably increased in myonectin-
KO male mice, who had the myonectin-producing
genes removed [40].
Psoriasis is a chronic multifactorial inflammatory
disease. So knowledge of association between it and
metabolic syndrome and adipokines such as
adiponectin and myokines such as myonectin can be
important in achieving a better understanding of the
disease pathogenesis.

CONCLUSION
Patients with psoriasis are more likely to have
dyslipidemia and the basic elements of the
metabolic  syndrome. This emphasizes the
importance of screening all psoriasis cases for
related MetS to detect it early and treat it to lower
morbidity and mortality. Adiponectin  and
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myonectin levels were much elevated in the control
group than in psoriasis patients. Regarding psoriasis
patients, both were lower in metabolic syndrome
patients than those who are free of it. Measuring
their levels can serve as a measurement for the
progression of both psoriasis and metabolic
syndrome
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