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Abstract
Background Despite the exact etiopathogenesis of psoriasis remains unknown, the increasing or decreasing of some trace 
elements and oxidative stress status are considered to play a role. In this study, the effect of Lactocare® synbiotic on the 
serum levels of trace elements including Zn, Cu, Mg, Na, Fe, P, Ca, and K in the patients with mild to moderate psoriasis 
was investigated.
Methods Sixty-four patients with mild to moderate psoriasis were included. Patients were randomly divided into treatment 
(n═32) and control (n═32) groups. The treatment group received Lactocare® and the control group received a placebo (two 
times daily for 12 weeks). Eight patients from the intervention group and 18 patients from the control group discontinued 
the study because of the recent COVID-19 condition. For routine trace element analysis, the blood samples were collected 
from all patients at the baseline as well as week 12 post-treatment. The serum was then isolated and the serum levels of trace 
elements including Fe, K, Ca, Mg, P, Zn, Na, and Cu were measured using an automatic electrolyte analyzer. For confirma-
tion of the effect of Lactocare® on the alteration of serum levels of trace elements, intra-group analysis was performed at 
two interval times: baseline and week 12 post-treatment.
Results The serum levels of K, P, and Ca in the placebo group were significantly higher than that of the treatment group 
at baseline. Serum levels of Zn and Ca were significantly higher in the treatment group compared to the placebo group at 
week 12 post-treatment. Moreover, a significantly lower serum level of K, P, and Ca in the treatment group at the baseline 
compared to the placebo group was compensated on week 12 post-treatment. Intra-group analysis in the treatment group 
showed that the serum levels of Fe, Ca, Mg, P, Zn, and Na was significantly increased at week 12 post-treatment compared 
to baseline levels. Whereas, intra-group analysis in the control group showed only Ca has a significant difference between 
baseline and week 12 post-treatment.
Conclusion The serum levels of Fe, Zn, P, Mg, Ca, and Na are increased significantly 12 weeks after oral administration 
of Lactocare® in psoriatic patients. The serum level of Fe and Cu is affected by sex at pre- and post-treatment. This study 
supports the concept that Lactocare® exerts beneficial effects in the gastrointestinal tract to improve mineral absorption in 
psoriatic patients.
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Introduction

Psoriasis is a chronic inflammatory and autoimmune dis-
ease that is accompanied by psychosocial disability and 
metabolic changes [1, 2]. Approximately 2 to 3% of the 
world’s population suffers from the psoriasis [3]. It is 
clinically characterized by erythematous plaques covered 
with white silvery crust [4]. This disease has a genetic 
predisposition and is caused by stimuli such as trauma, 
infection, medication, and stress [5]. The common idea 
is that oxidative stress causes inflammation that plays a 
role in etiopathogenesis. Also, increasing or decreasing 
some trace elements are considered to play a role [6–8]. 
On the other hand, reactive oxygen species (ROS) which is 
produced from neutrophils, keratinocytes, and fibroblasts 
can activate neutrophils which can lead to the inflamma-
tory process of psoriasis [9–11]. Myeloperoxidase (MPO) 
forms ROS during the degranulation of activated polymor-
phonuclear leukocytes (PMNL). However, ROS can cause 
tissue damage and oxidative stress when it is overproduced 
in this way [12]. Regarding psoriasis, excess ROS and a 
decline in endogenous antioxidant activities (such as SOD) 
are observed [13]. SOD has been reported to contain Cu 
and Zn and changes in the activity of this enzyme can lead 
to changes in the level of these elements [14, 15].

Trace elements have been reported to be essential for 
biochemical and immunological processes in the body 
[16, 17]. Trace elements not only play important roles in 
immunologic and inflammatory responses but also their 
deficiencies or excesses affect the enzyme-dependent pro-
cesses such as keratinization and melanin formation [18]. 
There is a discrepancy about the effect of some trace ele-
ments on the pathogenesis of psoriasis. Zinc (Zn) and cop-
per (Cu) are two important trace elements involved in the 
progression and development of psoriasis. The abnormal-
ity of these two trace elements as important mechanisms 
underlying the occurrence of psoriasis has been widely 
reported [19–23].

Disruption of intestinal microbiome composition leads to 
an imbalance between innate and adaptive immunity which 
can lead to psoriasis. On the other hand, it has been shown 
that probiotics can play a role in improving psoriasis by 
replacing the intestinal microbiome [24]. Probiotics are non-
pathogenic exogenous microorganisms that if used in suffi-
cient quantities are beneficial for atopic dermatitis, psoriasis, 
and acne [25–27]. Probiotics can modulate T lymphocytes 
by regulating the composition of the gut microbiome and 
preventing psoriasis [24, 28]. Prebiotics(such as oligosac-
charides)are fermented substances that improve the activity 
of intestinal flora [29]. There is evidence that probiotics and 
prebiotics can be used to improve the absorption of minerals 
(such as calcium and iron) from foods consumed [30].

Animal studies have also shown that the administration of 
probiotics can change some serum levels of trace elements 
[31]. Since there is a discrepancy about the serum levels of 
trace elements in the psoriasis patients and synbiotics have 
a beneficial effect on quality of the life and improve the dis-
ease as well as their effect on the trace elements in psoriasis, 
this study was aimed to evaluate the effect of Lactocare® 
synbiotic on the serum levels of trace elements.

Material and Methods

Ethics Consideration

This double-blind, randomized, placebo-controlled study 
was first registered in the Iranian Registry of Clinical Tri-
als (IRCT20120215009014N323). The study project was 
approved by the Ethics Committee Hamadan University of 
Medical Sciences, Hamadan, Iran. Informed consent (in Per-
sian) was obtained from all participants after explaining the 
goals of the study to the patients.

Study Subjects

This study was conducted on patients with mild to moder-
ate psoriasis who were referred to the Hakim laboratory of 
Hamadan from May 2021 to Aug 2021. Mild to moderate 
psoriasis was defined according to the psoriasis severity 
and surface area (PASI) and dermatology life quality index 
(DLQI). On this basis, psoriasis severity was defined using 
the following criteria: mild, PASI < 7 and DLQI < 7; mod-
erate, PASI = 7–15 and DLQI = 5–15 (classified as severe 
when difficult-to-treat sites are affected or when there is a 
significant psychosocial impact); severe, PASI > 15, inde-
pendently of the DLQI score [32].

Sample Size

Sixty-four psoriatic patients were enrolled in this clinical 
trial study. Patients were then allocated randomly into 32 in 
the intervention group and 32 in the placebo group. Eight 
patients from the intervention group and 18 patients from the 
control group discontinued the study because of the recent 
COVID-19 condition. The sample size was calculated based 
on a power of 80% and a statistical significance (α) of 95% 
(p = 0.05).

Study Protocol

All patients were enrolled in the clinical trial according to 
the same protocol. The severity of psoriasis was determined 
according to PASI and DLQI assessed by questionnaires. 
Eligible patients aged between 18 and 60  years were 
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randomly divided into two groups including the treatment 
group and the placebo group. The treatment group received 
Lactocare® (ZistTakhmir, Iran) capsules containing seven 
strains (including Lactobacillus casei, Lactobacillus 
acidophilus, Lactobacillus rhamnosus, Lactobacillus 
bulgaricus, Bifidobacterium breve, Bifidobacterium 
longum, Streptococcus thermophiles with prebiotic 
fructooligosaccharide) twice daily for 12 weeks. Lactocare® 
was provided in capsules containing 1 ×  109 CFU kept in the 
refrigerator at 4 °C. Placebo was also provided in similar 
packages with no identification sign, which was prepared by 
the same company of the probiotic (ZistTakhmir Company) 
containing starch and kept in the same situation. The 
packages were just labeled as A or B and neither physicians 
nor patients knew the containing materials. Hematological 
analysis was done before the beginning of the experiment 
(baseline) and week 12 post-treatment. For routine trace 
element analysis, the blood samples were collected from all 
patients at the baseline as well as week 12 post-treatment. 
The serum was then isolated and the serum levels of trace 
elements including Fe, K, Ca, Mg, P, Zn, Na, and Cu were 
measured. The serum levels of Na and K were measured 
using an automatic electrolyte analyzer (BIOLYTE 2000, 
UK). The levels of Cu, Mg, P, Fe, and Zn were analyzed 
using the specific kits for each trace element (Biomed) by an 
automatic analyzer (Hitachi, Japan).

Inclusion Criteria

Patients aged 18 to 60 years psoriatic patients; 2- mild to mod-
erate patients (0 < PASI < 15 and 0 < DLQI < 15).

Exclusion criteria.

1. use of any probiotic or immunosuppressive drug within 
the last 6 weeks before study entry;

2. The immunosuppressed patients and the patients with 
diabetes;

3. Use of antibiotics within the last 2 weeks before study 
entry

Statistical analysis

Data analyses were performed using SPSS version 22. The 
mean of the serum levels of trace elements of the placebo 
groups was compared to the treatment group using an inde-
pendent t-test. Intragroup analysis was done using Repeated-
measure ANOVA. The data were expressed as mean ± stand-
ard error of the mean (SEM) and P < 0.05 was considered as 
statistical difference.

Results

Demographical Findings

A total of 36 patients (20 male and 16 female) completed 
the study. Out of 22 patients in the treatment group, 3 
patients (59.1%) were male and 9 patients (40.9%) were 
female. Whereas, out of 14 patients in the control group 7 
patients (50%) were male and 7 (50%) were female. There 
was no significant difference between the control and treat-
ment groups concerning sex (P > 0.05).

Hematological Findings

Placebo compared to treatment

The results of the hematological analysis in both groups at 
baseline and week 12 post-treatment are shown in Table 1. 
A significant difference was seen in the treatment group 
compared to the placebo respected to the serum levels of 
Ca (P = 0.01), K (P = 0.01), and P (P = 0.05) at baseline as 
well as the serum levels of Zn (P = 0.01) and Ca (P = 0.001) 
at week 12 Post-treatment. There was no significant differ-
ence between the treatment group and the placebo group in 
terms of other hematological elements (P > 0.05) (Table 1).

Table 1  Comparison of hematological findings in the treatment group 
compared to the placebo group at baseline and week 12 post-treat-
ment

Post-T post-treatment; SEM standard error of mean

Variables Treatment Placebo P value
Mean ± SEM Mean ± SEM

Fe(µg/d1)baseline 71.90 ± 5.15 75.921 ± 6.91 0.63
Fe(µg/d1)Post-T 83.45 ± 4.56 71.07 ± 7.84 0.15
K(mEq/L)baseline 3.96 ± 0.09 4.32 ± 0.08 0.011
K(mEq/L)Post-T 4.15 ± 0.05 4.30 ± 0.16 0.37
Ca(mg/d1)baseline 9.14 ± 0.12 9.65 ± 0.13 0.010
Ca(mg/d1)Post-T 9.67 ± 0.10 8.97 ± 0.17 0.001
Mg(mg/d1)baseline 2.05 ± 0.03 2.141 ± 0.3 0.08
Mg(mg/d1)Post-T 2.15 ± 0.02 2.07 ± 0.04 0.07
P(mg/d1)baseline 3.35 ± 0.16 3.82 ± 0.13 0.05
P(mg/d1)Post-T 3.83 ± 0.12 3.53 ± 0.08 0.08
Zn(µg/d1)baseline 91.90 ± 3.80 92.64 ± 4.02 0.89
Zn(pg/d1)Post-T 101.86 ± 3.17 87.42 ± 4.33 0.012
Na(mEq/L)baseline 138.77 ± 0.96 141.35 ± 1.29 0.12
Na(mEq/L)Post-T 140.951 ± 0.74 138.78 ± 1.29 0.12
Cu(µg/d1)baseline 121.50 ± 10.26 124.21 ± 10.97 0.86
Cu(µg/d1)Post-T 110.13 ± 7.26 109.21 ± 10.61 0.94
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Hematological analysis in the treatment group at baseline 
and week 12 post‑treatment

For evaluation of the effect of treatment on the blood hema-
tological changes, the blood elements at baseline were 
compared to week 12 post-treatment and the obtained data 
are shown in Table 2. In the treatment group, the intra-
group analysis showed that the mean serum levels of Fe 
(P = 0.008), Ca (P = 0.001), Mg (P = 0.012), P (P = 0.004), 
Zn (P = 0.033), and Na were significantly different at base-
line compared to week 12 post-treatment (Table 2). There 
was no significant difference between baseline and week 12 
post-treatment in terms of serum level of other trace ele-
ments (P > 0.05) (Table 2).

Hematological analysis in the placebo group at baseline 
and week 12 post‑treatment

For evaluation of the changes of serum levels of trace ele-
ments in the control group, the serum levels of trace ele-
ments at baseline were compared to week 12 post-treatment 
and the obtained data are shown in Table 3. In the control 
group, the intra-group analysis showed that the mean serum 
level of Ca (P = 0.007) was significantly different at baseline 
compared to week 12 post-treatment (Table 3). There was 
no significant difference between baseline and week 12 post-
treatment in terms of serum level of other trace elements 
(P > 0.05) (Table 3).

Hematological findings based on sex in the treatment 
group

Except for serum level of baseline Fe and Cu post-treat-
ment, there was no significant difference between male and 
female patients in the treatment group in terms of trace ele-
ments serum levels at baseline and week 12 post-treatment 
(P > 0.05) (Table 4).

Hematological findings based on sex in the placebo group

Except for serum level of baseline K (P = 0.031) and Zn 
post-treatment (P = 0.025), there was no significant differ-
ence between male and female patients in the placebo group 
in terms of serum trace elements levels at baseline and week 
12 post-treatment (P > 0.05) (Table 5).

Discussion

In this study, the effect of Lactocare® on the serum levels 
of trace elements including Zn, Cu, Mg, Na, Fe, P, Ca, and 
K in patients with psoriasis was investigated. The signifi-
cant increasing serum levels of Fe, Zn, P, Mg, Ca, and Na, 
12 weeks after oral administration of Lactocare® in psori-
atic patients were the main finding of the current study. The 
serum levels of K, P, and Ca in the placebo group were sig-
nificantly higher than that of the treatment group at baseline. 
While serum levels of Zn and Ca were significantly higher in 
the treatment group compared to the placebo group at week 
12 post-treatment. Moreover, a significantly lower serum 
level of K, P, and Ca in the treatment group at the baseline 
compared to the placebo group was compensated on week 
12 post-treatment. Lactocare® had no beneficial effect on 
serum levels of Cu.

Psoriasis is a chronic, inflammatory, and immune-medi-
ated disease characterized by the development of scaly, 
sharply demarcated erythematous, pruritic, indurated, and 
often painful skin plaques[33]. Despite the exact etiopatho-
genesis of psoriasis remains unknown, the increasing or 
decreasing of some trace elements and oxidative stress sta-
tus are considered to play a role [8]. In a study by Sudhakar 
et al. serum electrolytes level was measured in psoriasis 
patients. This study was based on 25 patients and 25 con-
trols with an age range of 20 to 60 years old. It was shown 
that the sodium level (151.04 ± 3.79; p < 0.0001) and sodium 

Table 2  Comparison of serum levels of trace elements at baseline and 
week 12 post-treatment in the treatment group

Post-T post-treatment; SEM standard error of mean

Variable/time Baseline Week 12 P value
Mean ± SEM Mean ± SEM

Fe (µg/d1) 71.90 ± 5.15 83.45 ± 4.56 .008
K (mEq/L) 3.96 ± 0.09 4.15 ± 0.05 .106
Ca (mg/d1) 9.14 ± 0.12 9.67 ± 0.10 .000
Mg (mg/d1) 2.05 ± 0.03 2.15 ± 0.02 .012
P (mg/d1) 3.35 ± 0.16 3.83 ± 0.12 .004
Zn (µg/d1) 91.90 ± 3.80 101.86 ± 3.17 .033
Na (mEq/L) 138.77 ± 0.96 140.95 ± 0.74 .038
Cu (µg/d1) 121.50 ± 10.26 110.13 ± 7.26 .154

Table 3  Comparison of serum levels of trace elements at baseline and 
week 12 post-treatment in the placebo group

Post-T post-treatment; SEM standard error of mean

Variable/time Baseline Week 12 P value
Mean ± SEM Mean ± SEM

Fe (µg/d1) 75.92 ± 6.91 71.07 ± 7.84 0.568
K (mEq/L) 4.32 ± 0.08 4.30 ± 0.16 0.948
Ca (mg/d1) 9.65 ± 0.13 8.97 ± 0.17 0.007
Mg (mg/d1) 2.14 ± 0.3 2.07 ± 0.04 0.204
P (mg/d1) 3.82 ± 0.13 3.53 ± 0.08 0.069
Zn (µg/d1) 92.64 ± 4.02 87.42 ± 4.33 0.238
Na (mEg/L) 141.35 ± 1.29 138.78 ± 1.29 0.179
Cu (µg/d1) 124.21 ± 10.97 109.21 ± 10.61 0.259
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to potassium ratio (44.999 ± 5.37; p < 0.0001) in patients 
were higher than control but potassium level (3.352 ± 0.28; 
p < 0.0001) was lower than control [34]. In a study by HH 
Qadim et al., 98 hospitalized cases with psoriasis were com-
pared with 100 patients who were hospitalized due to other 
diseases. Among them, 37.2% were hypocalcemic and 63.7% 
had normal serum calcium. There was no hypercalcemia. 
In the other group, 9% were hypocalcemic, 89 and 2% were 
normocalcemic and hypercalcemic respectively [35].

Inducing oxidative stress and production of ROS have 
been suggested to play role in the etiopathogenesis of 
many skin chronic inflammatory diseases [8]. In particular, 

regarding psoriasis, excess ROS and a decline in endogenous 
antioxidant activities (such as SOD) are observed [13]. SOD 
has been reported to contain Cu and Zn and changes in the 
activity of this enzyme can cause as a result of changes in 
the level of these elements [14, 15]. In a study, Goud et al. 
concluded that a decrease in serum levels of antioxidant vita-
mins, calcium, and phosphorus are the probable causative 
agents for the pathogenesis of psoriasis [36]. Suworow et al. 
Showed that magnesium deficiency is one of the causes of 
skin damage in psoriasis [37]. In a study by Shahidi et al. in 
2012, the level of zink, magnesium, and copper in psoriatic 
patients was evaluated and their relationship with disease 
severity was investigated. Subjects included patients (n═40) 

Table 4  Comparison of serum levels of trace elements at baseline and 
week 12 post-treatment between female and male patients in the treat-
ment group

Post-T post-treatment; SEM standard error of mean

Variable/sex Treatment P value
Mean ± SEM

Fe Baseline (µg/d1) Male 80.84 ± 6.76 0.033
Female 59.00 ± 5.99

Fe Post-T (µg/d1) Male 86.53 ± 6.04 0.430
Female 79.00 ± 7.11

K baseline (mEq/L) Male 3.92 ± 0.11 0.607
Female 4.02 ± 0.14

K Post-T (mEq/L) Male 4.11 ± 0.06 0.524
Female 4.18 ± 0.09

Ca Baseline (mg/d1) Male 9.16 ± 0.13 0.877
Female 9.12 ± 0.23

Ca Post-T (mg/d1) Male 9.61 ± 0.15 0.489
Female 9.76 ± 0.12

Mg Baseline (mg/d1) Male 2.07 ± 0.04 0.490
Female 2.02 ± 0.05

Mg Post-T (mg/d1) Male 2.15 ± 0.02 0.894
Female 2.14 ± 0.03

P Baseline (mg/d1) Male 3.35 ± 0.16 0.981
Female 3.34 ± 0.34

P Post-T (mg/d1) Male 3.67 ± 0.15 0.122
Female 4.06 ± 0.17

Zn Baseline (µg/d1) Male 97.53 ± 4.63 0.077
Female 83.77 ± 5.66

Zn Post-T (µg/d1) Male 103.76 ± 4.45 0.484
Female 99.11 ± 4.47

Na Baseline (mEq/L) Male 138.92 ± 1.32 0.856
Female 138.55 ± 1.44

Na Post-T (mEq/L) Male 141.92 ± 1.00 0.122
Female 139.55 ± 9.8

Cu Baseline (µg/d1) Male 105.69 ± 9.62 0.062
Female 144.33 ± 19.10

Cu Post-T (µg/d1) Male 96.15 ± 4.13 0.05
Female 130.33 ± 14.66

Table 5  Comparison of serum levels of trace elements at baseline and 
week 12 post-treatment between female and male patients in the con-
trol group

Post-T post-treatment; SEM standard error of mean

Variable/sex Placebo P value

Fe Baseline (µg/d1) Male 74.57 ± 7.03 0.850
Female 77.28 ± 12.54

Fe Post-T (µg/d1) Male 79.14 ± 12.88 0.322
Female 63.00 ± 8.86

K baseline (mEq/L) Male 4.50 ± 0.11 0.031
Female 4.14 ± 0.08

K Post-T (mEq/L) Male 4.28 ± 0.29 0.904
Female 4.32 ± 0.18

Ca Baseline (mg/d1) Male 9.67 ± 0.22 0.921
Female 9.64 ± 0.17

Ca Post-T (mg/d1) Male 8.82 ± 0.29 0.424
Female 9.12 ± 0.20

Mg Baseline (mg/d1) Male 2.16 ± 0.06 0.671
Female 2.12 ± 0.03

Mg Post-T (mg/d1) Male 2.02 ± 0.05 0.315
Female 2.11 ± 0.05

P Baseline (mg/d1) Male 3.94 ± 0.19 0.373
Female 3.70 ± 0.17

P Post-T (mg/d1) Male 3.60 ± 0.15 0.485
Female 3.47 ± 0.08

Zn Baseline (µg/d1) Male 99.42 ± 5.35 0.092
Female 85. 85 ± 5.11

Zn Post-T (µg/d1) Male 96.71 ± 5.62 0.025
Female 78.14 ± 4.60

Na Baseline (mEq/L) Male 143.28 ± 1.84 0.146
Female 139.42 ± 1.61

Na Post-T (mEq/L) Male 139.71 ± 1.24 0.49
Female 137.85 ± 2.33

Cu Baseline (µg/d1) Male 132.14 ± 15.03 0.492
Female 116.28 ± 16.56

Cu Post-T (µg/d1) Male 107.85 ± 16.35 0.904
Female 110.57 ± 14.85
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and the control group (n═40). Zink and copper levels were 
higher in psoriatic patients than in the control group but 
magnesium level was lower in psoriatic patients than in the 
control group [18]. Probiotics and prebiotics by enhancing 
absorption of trace minerals and immunomodulatory effects 
and preventing inflammatory processes can be useful for 
psoriasis [18, 24, 28, 30]. In a study by Rincón D. et al., the 
effect of probiotics was evaluated in 17 cirrhotic patients. 
This probiotic is a combination of Streptococcus salivarius, 
Bifidobacterium longum, Bifidobacterium breve, Bifidobac-
terium infantis, Lactobacillus acidophilus, Lactobacillus 
plantarum, Lactobacillus delbrueckii, and Lactobacillus 
casei. The results showed serum sodium level increased 
from 135.1 ± 3.8 mEq/L to 138.0 ± 3.1 mEq/L (P = 0.009)
[38]. In a study by Véronique Ducros et al., the effect of 
fructooligosaccharides on the uptake of zinc, copper, and 
selenium in postmenopausal women was investigated. This 
double-blind study was performed on 11 patients aged 53 to 
70 years. It was seen that the copper uptake was significantly 
increased but zink and selenium uptake did not change [39]. 
In another study by Silva MR. et al., the effect of Lactobacil-
lus acidophilus on the iron level in 190 preschool children 
was investigated. Children were divided to test and control 
groups. The control group received iron-fortified milk and 
the test group also received probiotic fortified milk. It was 
specified that erythrocyte level in the test group was higher 
than the control group and they showed a positive correla-
tion between iron absorption and hemoglobin level in the 
test group. This study showed that there is a positive rela-
tionship between the bioavailability of iron and fortified milk 
with Lactobacillus acidophilus [40].

In a study by Gonzalez et al., the effect of Lactobacil-
lus fermentum on iron absorption was evaluated. They 
observed that L. fermentum by its reductive oxidative activ-
ity increases iron absorption from the intestine. L. fermen-
tum secretes p-hydroxyphenyl acetic acid which reduces Fe 
(III) to Fe(II). This function leads to improved iron absorp-
tion through enterocytes’ DMTI channels [41]. In research 
by Bernat N. et al., the effect of milk fortified with L. rham-
nosus, B. bifidum, B. longum, and Streptococcus thermo-
philes on iron uptake from Caco-2 cells was checked out 
and it was observed that the bioavailability of iron improved 
(p < 0.05)[42].

In a study, A. Ballini et al. investigated the effect of 
four probiotics (B.lactis, B.infantis, L. plantarum, and L. 
acidophilus) on the level of vitamin A and vitamin D and 
absorption of minerals such as zink, iron, and calcium in 
40 people. Individuals were divided into test (n═20) and 
control groups (n═20). The vitamin A level in the test group 
increased by 9% but in the control group by 1%. Vitamin D 
levels increased by 3.2% in the test group but in the control 
group by 3%. also the level of trace elements increased in the 
test group but decreased in the control group [43].

Finally, in the current study, the effect of sex on the serum 
levels of trace elements at baseline and week 12 post-treat-
ment in male and female patients was compared. We have 
found that in the treatment group the male patients have a 
significant difference in serum levels of Fe baseline and Cu 
post-treatment compared to the female patients, respectively. 
In the placebo group, the male patients have a significant dif-
ference in serum levels of K baseline and Zn post-treatment 
compared to the female patients, respectively. These findings 
show that the serum level of these trace elements is affected 
by sex on pre and post-treatment. It has been shown that the 
concentration of Fe in the male patients with lichen planus 
was significantly different than that of the female, respec-
tively [44]. According to Frei et al., (29) specific probiot-
ics, prebiotics, or their combination named synbiotic such 
as Lactocare® in present work, significantly affect host 
immunological networks. Therefore, immune responses to 
microbial components are being better characterized at a 
molecular level. Finally, the immune-modulatory effects of 
synbiotics may be most potent when administered early in 
life. Also, it is proposed that in immunologic diseases such 
as psoriasis, electrolyte, and trace element imbalances were 
occurred, so probiotic administration help to the physiologi-
cal balance of electrolytes and trace elements.

Conclusion

Many types of research indicated the involvement of probiot-
ics in human health by acting through a different mechanism. 
Several studies have shown the positive effects of probiotics 
on improving mineral absorption. Our study showed that the 
serum levels of Fe, Zn, P, Mg, Ca, and Na are increased sig-
nificantly 12 weeks after oral administration of Lactocare® 
in psoriatic patients. The serum level of Fe and Cu is affected 
by sex at pre and post-treatment. Further studies including 
a larger group of psoriasis patients and a regular follow-
up of serum electrolytes may improve the understanding of 
the role of probiotics in enhancing trace elemental levels in 
psoriatic patients.

Study Limitation

Since the present study was conducted at the time of the 
corona pandemic, the lack of cooperation of all patients and 
the exclusion of some of them from the study was the main 
limitation of the present study.
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