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Introduction
Psoriasis is an auto-immune skin disorder, exhibited by silvery 

scales and associated sometimes with itching and pain [1]. There 
are a few explanations for the connection between psoriasis and 
hyperglycemia (increased blood glucose level), but lately research 
reports both conditions share certain risk factors in common [2,3]. 
Tumor necrosis factor is associated with serine phosphorylation 
of insulin receptor substrate with regards to insulin resistance 
[4]. In a study on psoriasis patients has been revealed that TNF 
blockers improved insulin sensitivity and lowered blood glucose  

 
levels in the same [5]. In relation to weight, both the conditions 
have been reported to lower blood glucose and also blood pressure 
respectively after a weight loss of 5 to10 percent from their base 
body weight [6]. The other explanation that runs in common for 
both the diseases is genetic involvement. A study found that 
variation at IL12B, IL23R and IL23A is associated with psoriasis 
and hyperglycemia [7,8]. Last but not the least, both the conditions 
are chronic inflammatory disorders and have auto-immune 
hypothesis in their etiological background [1,9]. Keeping in view 
of the above cited literature intricately relates the association 
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of psoriasis with hyperglycemia, however a future research into 
the insight of controlling psoriasis will help lower the chances of 
getting hyperglycemia. The first research according to internet 
on the association of psoriasis with hyperglycemia dated as far as 
back to 1966, where a report on fasting blood glucose levels in 94 
patients for psoriasis were found to be similar to those in a matched 
group of controls without psoriasis [10]. 

The very next year, a retrospective study on the same reported 
that altered blood sugar levels were seen in 29% of psoriasis group 
patients when compared to their control group subjects provide 
obesity and family history for hyperglycemia were taken as common 
for both the group subjects [11]. Later on, several cross-sectional 
have demonstrated increased occurrence of hyperglycemia in 
patients suffering with psoriasis [12,13]. A similar type of study 
demonstrated that increased prevalence of hyperglycemia in 
psoriatic patients was independent of risk factors like obesity 
and altered lipid profile [14]. Another such study has observed a 
significant association between psoriasis and insulin resistance 
[15]. Curiosity in the role of magnesium in medical research has 
been rising in recent decade. Magnesium seems to be essential 
for humans and various metabolic processes are dependent on its 
normal concentrations. Magnesium deficiency has been implicated 
in various diseases including diabetes, anaemia, depression, ageing, 
low sexual potency and heart disease [16,17]. The interesting risk 
factor is magnesium bioavailability in hyperglycemic individuals. 
Considering the hypothesis of association of psoriasis with 
hyperglycemia, literature demonstrates that during hyperglycemia 
there is loss of magnesium [18-20]. The causes that could relate 
to this loss are frequent urination, insulin resistance, absorption, 
and deficient intake [21,22]. The role of magnesium in psoriasis 
individuals has not yet been well clarified in psoriasis, especially 
in this specific part of India (Bundelkhand region). Moreover, there 
has been little study on psoriasis individuals in the initial period of 
the disease and during the course of disease on blood glucose and 
magnesium levels as a damaging factor have not been considered 
in existing studies, therefore, we undertook to study levels of blood 
glucose and magnesium levels of psoriasis disease patients during 
then comparing the results with a sex, age matched control group. 

Materials and Methods
The study was conducted in the Department of Biochemistry, 

Maharani Laxmi Bai Medical college (MLBMC), Jhansi. Age & sex 
matched fifty human non-psoriatic individuals were taken into 
healthy control group. Fifty psoriasis subjects, on treatment were 
included in Psoriasis group. The diagnosis of psoriasis was made 

according to the norms laid by American Academy of Dermatology. 
The diagnosis of psoriasis group subjects was done by the 
consultants of skin department of MLBMC. Exclusion criteria were 
severe psoriatic individuals, less than five years of known duration 
of psoriasis, and with known complications. Inclusion criteria for 
healthy controls were non-psoriatic, not taking supplementations, 
and having no other complications. Fasting venous blood (5ml) 
were drawn into fluoride and plane vials, after informed written 
consent from all the study group subjects with a disposable syringe 
& needle, under all aseptic conditions. Serum was separated by 
centrifuging the blood at 3000 rpm for 20 minutes. Samples were 
stored in aliquots at -20o C until assayed. Plasma glucose was 
estimated by using the method Glucose Oxidase and Peroxidase 
(DPEC – GOD/POD) purchased from Avantor laboratories. Serum 
Magnesium (Mg) was estimated by Calmagite Method according to 
the instructions given in the manual kit.

Precautions While Estimation of Mg

Glassware was immersed in 1.6 mol/L nitric acid for 24 H, then 
rinsed four times with water, and micropipette tips prior to use 
were rinsed in 0.8 mol/L nitric acid and then rinsed for three times 
in water and were allowed to dry on a absorbent paper shown not 
to contaminate with minerals.

Statistical Analysis

Microsoft excel was used to perform statistical analysis. 
Unpaired ‘t’ test was performed to compare the means of variables 
between two groups. Percentages were also calculated. P <0.05 was 
considered significant. 

Results
Biochemical Parameters in Psoriasis and Healthy 
Control

Age, Random Blood Sugar (RBS), and serum magnesium mean 
levels are shown in Figures 1-3. Comparison of age parameter 
between psoriasis and control group subjects showed insignificant 
difference (Figure 1), whereas parameters of RBS (t=5.8347; df=98; 
P<0.05) and magnesium mean levels (t=7.98; df=98; P<0.05) 
showed a significant difference (Figures 2 & 3). Though the RBS 
mean level of healthy control was on the higher side but when 
compared between the two groups, we observed approximately 
30 percent high in psoriasis individuals than the control. In case 
of serum magnesium we observed almost fifty percent lower 
magnesium level in psoriasis subjects than in control subjects. We 
measured the percentages increase due to the fact that we included 
age and sex matched individuals in both the groups. 
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Figure 1: Mean values of Age in years in psoriasis and control group subjects.

Figure 2: Mean values of Random Blood Sugar in psoriasis and control group subjects.

Figure 3: Mean values of serum magnesium in psoriasis and control group subjects.
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Discussion
Studies demonstrated [16,17] on the role of serum minerals in 

diseases and that the relationship between nutrition and disease 
was suspected dated back to 16th century and lately in the last twenty 
years, numerous studies have found alterations in magnesium 
status of patients with various diseases. In some studies [23-25], 
deficiency of magnesium has been correlated with the presence 
of diseases and also with their respective disease complications. 
Physiologically, magnesium plays a vital role as cofactor for some 
enzymes of the glycolytic pathway [26]. It has been also shown that 
magnesium is necessary for enhancing insulin action on the cell 
surface of insulin dependent tissues [27]. In another study, it has 
been shown that deficiency of magnesium mineral has impaired 
tyrosine kinase activity, thus blunting glucose transport into the 
cells [28]. Tyrosine kinase is the enzyme that phosphorylates 
tyrosine residues present on the insulin receptor substrates [26]. 
All unabsorbed magnesium as well as that in biliary excretion and 
intestinal secretion is excreted through feces [26]. A fraction of 
absorbed magnesium is excreted by the kidneys through urine [26].

In the present study, lower serum level of magnesium was 
observed in the psoriatic subjects compared to the non-psoriatics 
(controls) subject population of the study. There is little information 
available on the internet with regards to magnesium concentration 
in psoriasis individuals across the globe. Therefore, the mechanism 
responsible for low magnesium level in patients with psoriasis is 
not completely known. Confining to the present study results, we 
infer that psoriasis is a disease in which there is excessive skin 
cells production. With respect to that, glucose is the main source 
of energy to the cells, and more importantly, magnesium is very 
much needed for the oxidation of glucose to provide energy. 
Thus, we imply deficiency of magnesium is due to the fact of 
more consumption from the magnesium stores in the body and 
deficient replenish of magnesium stores. The other reason for low 
magnesium levels is that re-absorption of magnesium takes place 
in the renal tubules, and for this insulin sensitivity is essential. 
Lack of sufficient magnesium affects the insulin action and also 
insulin sensitivity, thus the re-absorption in the renal tubules is 
impaired. However, reports do exist on the treatment of psoriatic 
individuals with relation to administration of magnesium salts to 
the same [29-32]. In addition, these reports [29-32] have also found 
that administering magnesium salts have attenuated the disease 
symptoms to some extent. The clinical significance and evaluation 
at a cellular and molecular level of magnesium in regard to psoriasis 
remains unaddressed.

In the present study, we also observed hyperglycemia in 
individuals with psoriasis when compared to non-psoriatic 
control subjects. Our study results are in support with other study 
results [10-15]. A study on south Indian psoriasis also revealed 
hyperglycemia along with The possible reason that can attribute 

to the hyperglycemia is that studies have demonstrated insulin 
regulates the intracellular magnesium concentration by stimulating 
the cell membrane pumps and increases free magnesium entry 
into the cells [33], so the low serum magnesium levels seen in the 
present study psoriasis individuals may be a consequence of insulin 
resistance. Therefore we infer that due to insulin resistance there 
has been hyperglycemia in the psoriasis subjects in the study. 

Conclusion
In conclusion, we have demonstrated that lower magnesium 

levels in psoriasis individuals in the Bundelkhand region. With 
magnesium depletion existed hyperglycemia in psoriasis subjects 
therefore, it may be advisable to periodically monitor magnesium 
concentrations in the same. Moreover, further research is imminent 
to understand the deeper insights into the association of magnesium 
with psoriasis. 
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